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Abstract: 

Virtual assistants are emerging technologies that are gaining prominence with the advancement in Artificial Intelligence and 

Human-Computer Interaction. The widespread acceptance and use of technology depend on the willingness of users to use the 

technology and on several other factors. This study was designed to investigate the enablers of the use of virtual assistants (VAs) 

by students at a Nigerian University. The study was anchored on three theories - Uses and Gratifications Theory, the Media Richness 

Theory and the Extended Unified Theory of Acceptance and Use of Technology (UTAUT2). A structured questionnaire was used 

to collect data from 368 students who used VAs. Findings showed that the enablers (utilitarian benefits, hedonic motivation, multiple 

cues, personal focus, use of natural language and hedonic motivation) have a strong positive correlation (r = 0.754, 0.681, 0.614, 

0.667, 0.581 and 0.686 respectively) and significant relationship (p=0.00< 0.05) with the use of VAs. There was a joint influence 

of the enablers on the use of VAs (F = 209.861, R2 = 0.773, p= 0.000< 0.005), showing that these enablers accounted for 77.3% of 

the variance in the use of VAs. The findings provide a better understanding of the determinants of VA adoption and use for 

educational purposes and which enablers need to be promoted to increase adoption and use. 
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Introduction 

Technologies are designed and built for human use and are created to minimise human workload. Technology has 

increasingly become an integral part of human lives, reshaping the way many tasks and activities are performed across 

all spheres of life, including education. Undoubtedly, technology is one of the world’s greatest assets, enabling its 

users to perform various tasks with ease. Technology is so ingrained in daily life that humans often overlook how it 

simplifies various activities, including transportation, communication, entertainment, and education. Studies suggest 

that humans have become increasingly dependent on technology and may encounter difficulties in functioning without 

it (Hoehe & Thibaut, 2020).  

Leveraging breakthroughs in Artificial Intelligence (AI), Internet of Things (IoT), and cloud computing, cutting-edge 

voice technology is revolutionising personal and societal dynamics, and continually enhancing user interactions and 

transforming the people live, work, and interact, bringing profound impacts on various aspects of human lives (Pham 

Thi & Duong, 2022; Ossadnik et al., 2023). A notable example of this AI technology is the digital assistants or virtual 

assistants (VAs). The advancements in human-computer interaction, natural language processing and other emerging 

technologies have propelled smart technologies or intelligent tools such as VAs into everyday use by all age groups 

(Turow, 2021; Calahorra-Candao & Martín-de Hoyos, 2024). The inclusion of VAs in smartphones and other devices 

makes them a useful digital companion. Studies project that by 2024, the global number of VAs will exceed the human 

population, reaching 8.4 billion by 2024, underlining their growing relevance across age groups and disciplines 

(Juniper Research, 2021).  

http://dx.doi.org/10.20961/ijie.v9i1.97541
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VAs enable people to use voices to correspond with Internet-enabled smartphones and smart home devices. These AI-

driven systems, capable of mimicking human behaviour, have matured into integral components of smart learning 

environments (McLean and Osei-Frimpong, 2019; Pantano and Pizzi, 2020). Virtual Assistants like Siri, Google 

Assistant, and Alexa now play critical roles in supporting digital pedagogy by facilitating learning on demand, 

streamlining academic workflows, and enabling more personalized, student-centred experiences (Armstrong, 2021). 

VAs can manage many organisational tasks, such as email management, appointment scheduling, research and 

development, and even providing emotional support, which makes them easy and readily available assistants at any 

time and day.  

Voice-enabled technologies such as VAs are reinventing the way students learn and interact with learning platforms. 

VAs have the capacity to enrich digital pedagogy because of their socially interactive roles (Mirghaderi, Srizon & 

Hildt, 2022; Roca et al., 2024). Hence, they are increasingly viewed as digital learning companions, capable not only 

of administrative support, such as email reminders and schedule management, but also of providing educational 

assistance and even emotional support in high-stress academic contexts. VAs enable learners to manage academic 

schedules, conduct research, and interact with conversational educative interfaces, thus reducing mental and 

information processing workload and task complexity. It has been noted that the integration of VAs into mobile 

devices and smart classrooms provides a seamless multimodal learning experience, aligning with pedagogical goals 

of accessibility, inclusivity, integration, learners' autonomy and inquiry-based learning (Noskova & Pavlova, 2021; 

Omirzak et al., 2022).  

Understanding the way humans utilise and interact with technology, and how technology, in turn, shapes the 

synergistic relationship between people and their environment, assumes foremost importance not only for the 

developers of new technological advancements but also for the individuals and organisations that rely on these 

technologies in both personal and professional contexts (Cascio & Montealegre, 2016). In the context of digital 

pedagogy, technology represents not merely a tool but an important enabler of modern teaching and learning activities; 

hence, when technology is integrated into pedagogy, it becomes a useful asset for educators and learners, helping to 

simplify processes such as communication, collaboration and knowledge acquisition. The universality of technology 

in daily academic lives, ranging from mobile learning apps to virtual learning environments, often leads to an 

underappreciation of its role in reshaping how education is delivered and experienced (Criollo-C et al., 2021; Fombona 

et al., 2020). As teaching and learning become increasingly reliant on digital technologies, it becomes important to 

examine how educators and learners interact with educational digital technologies and how these tools influence 

learning outcomes, student engagement and performance and overall teaching effectiveness and efficiency.   

The adoption and use of VAs are increasing across populations and countries; however, it is to be noted that the 

adoption and use of technologies determine the success of technology. The real value of a technology is shown when 

it successfully satisfies the needs of its users, also keeping in mind the user’s ability to make use of it. Studies have 

shown that the extent to which technology is embraced and widely used depends on the level of user acceptance and 

the willingness to engage with it (Davis, 1989; Garcia et al., 2018). Users must have confidence in technology to be 

willing to accept and use it and that various factors contribute to the use of technology (Al-Shamsi, 2022; Labrague 

et al., 2023), which is why it is crucial to prioritise user-centred design during the development process. In the same 

vein, the efficacy of educational technology depends on user acceptance. Thus, in designing educational informatics 

solutions, especially in developing regions such as Nigeria, it is crucial to align technological innovation with user 

capabilities and contextual realities. This brought to the fore the importance of user-centred design and iterative 

development in educational technology systems. Scholars have advocated for more research to further understand 

voice-based AI interaction, to suggest best practices and guidelines and to identify the enablers of adoption and use 

(Huang et al., 2021; McLean et al., 2021; Roca et al., 2024; Xiao and Kumar, 2021). AI-driven VAs are key drivers 

of technology innovation with considerable prospects (Malodia et al., 2022; Juniper Research, 2018). These prospects 

can be evaluated by considering VA ownership, acceptability, use and market growth rates (Kinsella, 2020).   

In Nigeria, digital transformation is gaining momentum with the support of the government and corporate entities 

investing in IT infrastructure, innovation, and digital literacy.  However, while substantial research (e.g., Dubiel et al., 

2018; Natale, 2020; and Pal et al., 2019) has been done in technologically advanced economies regarding VA adoption 

and educational utility, not much has been done in emerging economies such as Nigeria. It is to be noted that for 

digital pedagogy to succeed in such an economy, a proper understanding of the localised patterns of technology 

acceptance, trust and use is important. Thus, this study was designed to investigate the enablers of the adoption and 

educational use of VAs by students at the University of Ibadan, Nigeria. The identification of these factors would help 

contribute to knowledge in digital informatics and pedagogy, while also offering practical insights for the design and 

development of an AI-powered learning environment in higher education in Nigeria. 
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Literature Review 

Studies have identified several factors that influence the adoption and use of technologies, yielding diverse findings. 

The review of the literature revealed studies on the use of VAs across various populations, including adolescents, 

young adults, and older adults, among others. However, studies on the use of VAs for educational purposes are scant, 

especially in Nigeria. Therefore, identifying the enabling factors for educational use of VAs in Nigeria will contribute 

to enrich the literature on educational informatics. The study of McLean and Osei-Frimpong (2019) was designed to 

examine the factors that influenced the use of in-home VAs. It was found that, while utilitarian benefits and social 

benefits remained significant factors, perceived privacy risks negatively influenced use. The findings highlight the 

need for VA technology developers to address privacy concerns to encourage wider adoption and use. The findings of 

the study also showed that privacy concerns had an impact on larger households compared to smaller ones, which 

emphasised the significance of considering privacy concerns and household size or composition when designing and 

marketing VA technology. The study concluded by suggesting that future models for technology adoption should 

consider the unique characteristics of this technology and how symbolic and social benefits played a significant role 

in driving its adoption and use, which the current study explored. An important finding from McLean & Osei 

Frimpong's research is the importance of considering utilitarian benefits, symbolic benefits and social benefits when 

studying the adoption and use of VAs for educational purposes. Utilitarian benefits, such as usefulness and 

convenience, and social benefits, exemplified by the capacity of VAs to generate a feeling of presence and attraction, 

could act as a driving force in encouraging students to use VAs. 

The influence of accent differences on VA speech recognition was explored in the research conducted by Pal et al. 

(2019). The study used a questionnaire and real-world testing to investigate two VAs (Alexa and Siri) among two 

groups of VA users (English speakers and non-native English speakers) in Thailand. Data was collected from 275 

individuals. The results showed that VAs could comprehend and identify English words spoken with an accent, 

regardless of whether the speaker was a non-native English speaker or not. Findings showed that individuals who were 

skilled in speaking English were more content with the VAs’ comprehension capabilities compared to those who were 

not native speakers. It was also found that the participants desired the ability to have many accounts on the same VA 

device based on their unique voice characteristics. This feature was particularly useful for households with multiple 

family members using the same device, as it has already enabled voice-based user account profiling functionality, 

which created a sense of personalisation while not compromising privacy. Such a feature enabled parents to create 

parental locks to supervise and control their children’s activities on VA devices. However, during the study period, 

voice-based profiling systems were not readily available. Additionally, the researchers found that one limitation of 

VAs is their inability to identify differences in multiple voices. The findings of Pal et al. offer an insight into the need 

to consider two enablers (multiple cues and the use of natural language) as some of the enablers that could determine 

the use of VAs for educational purposes.  

The study of van Bussel et al. (2022) adapted the Unified Theory of Acceptance and Use of Technology (UTAUT) 

framework to examine the important factors that influenced the use of VAs. A mixed approach (qualitative and 

quantitative methods) was used. The traditional UTUAT model was expanded by incorporating three additional 

variables (self-efficacy, trust, and resistance to change) into the original UTAUT constructs of performance expectancy 

(PE), effort expectancy (EE), social influence (SI) and facilitating conditions (FC). The results from the quantitative 

study found that PE (ß = 0.399), EE (ß = 0.258), SI (ß = 0.114), and trust (ß = 0.210) significantly influenced 

behavioural intention to use a VA, explaining 80% of its variance. Self-efficacy (ß = 0.792) was a precursor of EE, 

while FC and resistance to change had no significant relationship with user intention. The results from the qualitative 

study supported all four factors of the UTAUT. The study concluded that PE and EE were major determinants of the 

use of VAs, with EE dependent on the self-efficacy of the participants.  

Habes et al. (2024) study focused on multimedia file management in VA, specifically, in Cortana-facilitated laptops 

and personal computers used by university students in Pakistan. The study used a Structural Equation Modelling to 

test the proposed conceptual model adopted from the Theory of Reasoned Action. Data was gathered from 290 students 

at two public sector universities in Islamabad, Pakistan. The results showed that Beliefs about the useful outcomes 

attributed to AI adoption significantly influenced behavioural intention to use, leading to Cortana acceptance. But this 

influence was mediated by Attitude and Subjective Norms. This showed that the students accepted VAs due to their 

usefulness.  

Filiz et al. (2025) investigated the psychological and pedagogical factors influencing K-12 teachers' readiness to 

integrate Artificial Intelligence (AI) into educational settings using an exploratory qualitative design. Sixty six teachers 

working at a private school in Türkiye were the subjects. Data were collected through online discussion forums and 

AI-supported learning activity design tasks. Inductive thematic analysis was conducted. The findings show that the 

teachers used AI for its efficiency, interactivity, and adaptability, particularly in AI technologies such as ChatGPT and 
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MagicSchool, which have the capacity for personalised learning. Some challenges, such as technical issues, curriculum 

misalignment, ethical concerns, and difficulties adapting AI-generated content to local contexts, were identified. The 

study concluded that while AI offers significant potential to enhance education, successful integration requires 

addressing the identified barriers through targeted support, resources, and ethical guidelines. The authors suggested 

some implications for further research, which included exploring diverse educational settings to generalise findings, 

conducting longitudinal studies to assess long-term impacts, and investigating strategies to align AI tools with existing 

curricula and ethical standards. Some of these suggestions were addressed by this current study.  

This review will conclude with the study of Todericiu (2025). The study, adopting a literature analysis, assessed diverse 

applications of VAs across domains and examined the challenges and limitations of VAs, and provided a unified 

framework for understanding VAs and their future role in fostering intelligent, inclusive ecosystems. The study 

demonstrated that VAs have emerged as a breakthrough advancement in AI, easily integrating into daily life and 

transforming human–machine interactions across various disciplines and industries. Their use of NLP, cloud, and IoT 

facilitates assistance with activities from everyday conveniences to intricate decision-making in healthcare, education, 

and other domains, which makes this current study relevant to research.  

Theoritical Background, Research Model, and Hypotheses Development 

Scholars investigating the determinants of the acceptance and use of technology have taken into account several 

theoretical foundations. However, sparse studies have considered the Uses and Gratifications Theory, the Media 

Richness Theory and the Extended Unified Theory of Acceptance and Use of Technology (UTAUT2). Thus, this study 

was anchored on these three theories.   

According to Blumler and Katz (1974), the Uses and Gratifications Theory (U & G) provides an understanding of what 

makes people use certain types of media, the needs the media are used to meet, and the gratifications derived from 

using the media. The theory is therefore relevant to our understanding of the use of media. The theory helps understand 

the reasons behind individuals' choices for particular media sources and content, and the implications of these decisions 

for society. One of the variables adopted from the U & G is utilitarian benefits, which allows us to consider the real-

world advantages and usefulness that VAs have for a user (McLean & Osei-Frimpong, 2019). Utilitarian benefits relate 

to the tangible benefits an individual gets from its use of technology and instrumental value. The current research 

focused on the way these benefits and gratifications can determine the level at which they may adopt and use VAs.  

The second theory, which was also used effectively in our research, is the Media Richness Theory (MRT), conceived 

by Daft and Lengel (1986), which is the relative capacity of communication media to reproduce meanings. MRT 

explains that communication media have characteristics that will influence the depth and richness of the information 

being conveyed (Daft et al., 1987). Jiang et al. (2013) clarify that richer media generate benefits to individuals through 

online social engagements that bring social rewards, as individuals experience enjoyment, pleasure, satisfaction and 

fulfilment whilst they engage in interpersonal communication via media that can help manage social richness. Media 

richness creates the gratification derived from using a medium (Vazquez et. al., 2017), and as VAs depend solely on 

the richness of communication with them, it is essential to explore how the richness of the medium (VA) can affect 

how VAs are used. Examining the contribution of the MRT constructs, such as the level of interactivity, 

personalisation, use of language and multiple feedback, can provide insights into how effective VAs are as a 

communication medium and how they may mediate user behaviour in relation to behaviour.  

 The MRT has been thoroughly embraced and utilised as a framework to examine information systems and their 

particular applications and is a core guide for research in this space (Kahai and Cooper, 2003). Media richness also has 

very strong impacts across areas such as the use of technology in education (Hew & Kadir, 2016) and the learners' 

involvement in immersive learning environments (Chang et al., 2017). The arguments made thus far effectively support 

our usage of MRT in this research. Immediate feedback, Multiple cues, Personal focus, and Use of natural language 

are the variables adapted. 

The UTAUT2 model, while built on the original UTAUT and its applications, provides a greater specificity in 

examining and explaining user behaviour (Venkatesh et al., 2012). UTAUT was developed specifically for the study 

of technology adoption in organizational settings, but UTAUT2 was designed to model technology acceptance in a 

consumer framework (i.e., a customer setting), with a focus on the user and the factors of attitudes and behaviours of 

users engaging with technology in their day lives. UTAUT2 added the three factors (hedonic motivation, price value 

and habits) to the existing four constructs in the original UTAUT (PE, EE, SI, FC) that had direct and significant 

contributions to intention and actual behaviour when using technology, respectively. The three factors are used in 

examining the individual interest in using technology. The hedonic motivation was the variable adopted from the 

UTAUT2 with an understanding of the pleasurable and enjoyable aspects of VAs for educational purposes. 
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Utilitarian Benefits 

Utilitarian benefits refer to the practical advantages, usefulness, or value that individuals gain from using a product or 

service, such as increased efficiency, convenience, or productivity (Rokito et al., 2019). These benefits are often 

associated with the functionality of a product, such as how useful, effective, reliable, convenient, and affordable it is. 

Utilitarian benefits arise from the idea that people mainly use a product or service to solve a problem, meet a need and 

accomplish a goal. VAs have been designed to help their users gain utilitarian benefits, including saving time, reducing 

effort, increasing productivity, enhancing performance, and achieving cost savings. Studies such as Liu et al. (2020), 

McLean and Osei-Frimpong (2019), and Shin (2011) have shown that UB is a significant motivator for users to use 

VAs. Hence, the first hypothesis was proposed: 

H1: There is a significant relationship between utilitarian benefits and the use of VAs. 

Immediate Feedback 

Immediate feedback describes the capacity of technology to enable swift, reciprocal communication and rapid response 

times between the media and its users, fostering a real-time, interactive, and dynamic exchange of information (Daft 

et al., 1987). Immediate feedback refers to how a medium can provide timely responses to the user. VAs are designed 

to give immediate feedback to users, which allows for a seamless interaction between the user and the VAs. Similarly, 

when VAs provide suggestions to the user, prompt feedback ensures that the information presented is understood by 

the user so they can act. Prompt feedback ensures that the information presented by VA is understood by the user so 

they can act on it. The immediate feedback feature of VAs plays a role in developing a VA that meets users’ needs and 

expectations. Immediate feedback has been explored in a number of studies (e.g., Barber, 2018; Dennis & Kinney, 

1998; Iyinolakan, 2022; Mammadov, 2019; Oyeleye & Ademosu, 2021; Tseng et al., 2019), and a significant 

relationship was found between immediate feedback and the use of VAs. Receiving immediate feedback is important 

for the design of VAs to be effective and efficient at serving user needs and expectations; therefore, the second 

hypothesis was proposed: 

H2: There is a significant relationship between immediate feedback and the use of VAs. 

Multiple Cues 

Multiple cues refer to the different kinds of information that can be used to improve a user experience and enhance 

communication between users and a medium. In terms of communication, multiple cues communicate an indication 

of providing multiple or richer information channels (Daft et al., 1987; Dennis & Kinney, 1998; Tseng et al., 2017). 

The reality that media provides multiple cues allows users to access various forms of information that can be used to 

improve experiences for users and enhance communication between audiences and the media. In the case of VAs, cues 

can include audio and tactile feedback but extend into features such as Natural Language Processing (NLP) and gesture 

recognition. The multi-modal nature of VAs opens the potential to enhance communication with cues as opposed to 

just using words or symbols. VAs enable the user to leverage different forms of communication, including facial 

expression, gestures, and other non-verbal cues that might enrich, clarify or augment their interactions with VAs. 

Auditory cues such as sound synthesis or sound effects can provide added feedback and generally make the interactions 

between VAs and users appear more natural and intuitive. Thus, it is assumed that the use of VAs could be influenced 

by the opportunity to interact with VAs in multiple cues; hence, the third hypothesis was proposed: 

H3: There is a significant relationship between multiple cues and the use of VAs. 

Personal Focus 

Personal focus describes the degree to which a medium of communication supports a personalized and individualized 

response to users (Shim et al. 2007; Tseng et al. 2017; Tseng et al. 2018). The use of personal focus in modern ICTs 

provides the facility that users need to express and convey personal feelings and allows users to deliver these messages 

in a way that fits their purpose and determination. Personal focus adds richness to the communication experience by 

increasing the relevance, engagement, and satisfaction with communication for the user (Barber, 2018; Xiao & 

Benbasat, 2018). A VA can tailor its responses to the individual user through various personalization techniques in 

which a VA will draw on information from previous interactions, users' preferences, and behaviours. The findings 

from the study by Tseng et al. (2019) provided evidence of a significant relationship between personal focus and use 

of technologies. Thus, the value of personal focus presented by VAs might be an important factor in how people use 

them, which provides the justification for the inclusion of the variable in this study. Therefore, the fourth hypothesis 

was proposed: 

H4: There is a significant relationship between personal focus and the use of VAs. 
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Use of Natural Language 

Language variety in the MRT refers to whether a medium can accurately express the information being presented 

across a multitude of languages. Language processing, which is a form of natural language processing, recognises and 

accepts pieces of the human language, including slang and jargon (Huang et al., 2019; Nobles et al., 2020). The role 

of language variety in VAs gives users access to interact with VAs on terms of their choosing, without a specific 

arrangement of steered language, which enhances the experience of the user. Using language variety, users are able to 

express an extensive range of interpretations, using the available characters, in many languages (Tseng et al., 2019). 

Language can be thought of in several ways, either as natural language, which could be images, text, etc., or number 

language, which typically consists of numerical data (Daft et al., 1987). Some studies, for example, Dubiel et al. (2018), 

Iyinolakan (2022), Oyeleye and Ademosu (2021), Pal et al. (2019) and Tseng et al., (2017), found a correlational and 

a significant relationship between the use of natural language and the use of VAs, that the acceptance that VAs have 

with the recognition of users’ accent patterns and the influences it has on how an individual uses a VA was prevalent. 

Furthermore, acceptance for the opportunity to interact and converse with a VA in a natural language could have an 

effect in encouraging users’ interactions with VAs. Hence, the following hypothesis: 

H5: There is a significant relationship between the use of natural language and the use of VAs. 

Hedonic Motivation 

Hedonic Motivation is the pleasure or enjoyment derived from using a technology, without any additional benefit 

(Venkatesh et al., 2012). The enjoyment or pleasure derived from using a technology influences technology acceptance 

and use (Brown & Venkatesh, 2005). Some scholars (e.g., Al Shamsi et al., 2021; Cyr et al., 2007; and Vimalkumar et 

al., 2021) have shown that hedonic motivation plays a pivotal role in users’ usage of VAs. The level of enjoyment 

derived from utilising VAs can have an impact on users' intentions to adopt and use VAs; hence, the last hypothesis: 

H6: There is a significant relationship between hedonic motivation and the use of VAs. 

The research conceptual framework, showing the relationship between the independent variables (utilitarian benefits, 

immediate feedback, multiple cues, personal focus, use of natural language, and hedonic motivation) and the dependent 

variable (the use of VAs) is presented in Figure 1. 

 

 

Figure 1. Research Framework 

Methodology 

This study employed a descriptive survey design. The research was conducted in Ibadan, Nigeria, with a focus on 

students at the University of Ibadan. The sample size was calculated using Slovin’s (1960) formulae as shown below: 

n = N / (1 + Ne2), where n = Number of samples, N = Total population and e = Error tolerance (level) (0.05). Thus, 

the sample size for postgraduate students is: 12269/ (1 +12,269 * (0.05)2) = 387. From this calculation, the sample size 

ideal for this population is 387.  The multi-stage sampling approach was used to select the sample. The first stage 
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involved a simple random sampling technique to select three faculties from the list of faculties at the university. The 

simple random sampling ensures that every potential combination of elements has an equal chance of being selected. 

The second stage also involved the use of simple random sampling to select two departments from each of the three 

faculties. To select the faculties, the ballot method was used by assigning numbers to each faculty based on their 

population. The names of the faculties were written on separate pieces of paper. These papers were folded and placed 

in a container and mixed and one of the researchers blindly drew three faculties from the container. This process 

ensured that every faculty had an equal chance of being selected. The Faculty of Science, Public Health and the Faculty 

of Economics and Management Studies were selected. The same ballot method was used to select the departments 

from the list of departments at the selected faculties. The departments selected were Statistics and Computer Science 

(Faculty of Science), Human Nutrition & Dietetics and Environmental Health Science (Faculty of Public Health) and 

Accounting and Economics (Faculty of Economics and Management Studies). The third stage involved the use of 

proportionate-to-size sampling to select the subjects. This was to ensure the sample size of each stratum was 

proportional to its share of the population. Specifically, 45% of the population of students in the selected departments 

were chosen, resulting in a total sample size of 391 individuals. The population and the samples selected from the 

selected departments are presented in Table 1. 

 

Table 1. Population and sample size of postgraduate students selected 

Faculty Department 
Population 

Size (n=867) 

Sample Size 

(45%) 

Science 
Statistics 143 64 

Computer Science 195 88 

Public Health 
Human Nutrition and Dietetics 137 62 

Environmental Health Science 115 52 

Economics and Management Studies 
Accountancy 108 49 

Economics 169 76 

 

A structured questionnaire, which had some items adapted from the studies of McLean & Osei-Frimpong (2019), 

Dubiel et al. (2018), Tseng et al. (2019) and Oyeleye and Ademosu (2021), was used. The questionnaire items were 

measured using a five-point Likert scale structure (Strongly Disagree, Disagree, Neutral, Agree and Strongly Agree) 

as shown in Appendix 1. Purposive and convenience sampling techniques were used to administer the instrument to 

391 students who had used or were using VAs. The questionnaire was subjected to face, content and construct validity. 

The reliability was determined by conducting a pre-test among 20 students at another university (University of Lagos, 

Nigeria). The result of the Cronbach alpha reliability test showed that all the constructs are reliable as they have an 

alpha above 0.70 (Utilitarian benefits = 0.792; Immediate feedback = 0.808, Multiple cues = 0.752, Personal focus = 

0.907 and Use of natural language = 0.766 and Hedonic motivation = 0.767). After the data collection process, 368 

copies of the questionnaire were retrieved and were useful for analysis (94.0% response rate). The study adhered to 

acceptable ethical standards, which entail obtaining informed consent from participants, preventing plagiarism, and 

maintaining the confidentiality and anonymity of the respondents. The data was analysed using IBM SPSS Statistics 

version 20, following coding. The hypotheses were tested at a 5% significance level (α = 0.05) using Spearman’s rank-

order correlation coefficient (rho). Additionally, linear regression analysis was performed to examine the individual 

effects of the independent variables on the dependent variable, and multiple regression analysis was used to investigate 

the collective impact of all independent variables on the dependent variable, revealing the extent to which they 

collectively influence the outcome.  

Result 

This section presents the results of the descriptive and inferential analysis. 

Demographic Profile of the Respondents  

The results of the analysis of the demographic characteristics of the respondents are presented in Table 2. About one-

third (66.6%) were males, while 33.4% were females. A significant proportion (87.2%) were within the range of 21-

30. Most were master’s students (84.8%), with the Faculty of Public Health having the highest number of 

representatives (37.5%). 

 



IJIE (Indonesian Journal of Informatics Education)                                                                           Page | 69 

  

 

VOLUME 9 ISSUE 1   

 

Table 2. Frequency distribution of the demographic characteristics of the respondents 
Demographic Variables Frequencies (N=368) Percentage  

Gender 

Male 245 66.6 

Female 123 33.4 

Age Group 

15 -20 0 0 

21-30 321 87.2 

31-40 41 11.1 

41-50 6 1.6 

Above 50 0 0 

Department 

Statistics 39 10.6 

Computer Science 70 19.0 

Accountancy 41 11.1 

Economics 80 21.7 

Human Nutrition and Dietetics 68 18.5 

Environmental Health Science 70 19.0 

Test of Hypotheses 

The hypotheses were tested in the null form (H0) with the assumption that there is no significant relationship between 

the independent variables and the dependent variable. The results of the test of hypotheses are presented in Table 3.  

 

Table 3. Correlation analysis and p-values of the relationships 

 Independent Variables 
Correlation 

Coefficients 
N 

p value (Sig. (2-

tailed) 

H01 Utilitarian benefits 0.754** 368 0.000 

H02 Immediate feedback 0.681** 368 0.000 

H03 Multiple cues 0.614** 368 0.000 

H04 Personal focus 0.667** 368 0.000 

H05 Use of natural language 0.581** 368 0.000 

H06 Hedonic motivation 0.686** 368 0.000 

Dependent variable: Use of VAs    

   

A strong positive correlation and significant relationship (p=0.00< 0.05) was found between Utilitarian benefits, 

Immediate feedback, Multiple cues, Personal focus, Use of natural language and Hedonic motivation, and the Use of 

Virtual Assistants (r = 0.754, 0.681, 0.614, 0.667, 0.581 and 0.686, respectively). An increase in the perception of the 

utilitarian benefits of VAs, the opportunity for immediate feedback, multiple cues, personal focus and the use of natural 

language would increase use. Also, the more the students perceived that the use of VAs was enjoyable (hedonic 

motivation), the more the technology would be used. Therefore, the six null hypotheses were rejected, and the 

alternative hypotheses were accepted. 

A further test of the joint influence of the independent variables (Utilitarian benefits, Immediate feedback, Multiple 

cues, Personal focus, Use of natural language and Hedonic motivation) and use of virtual assistants was carried out. 

Also, the individual contributions of the independent variables on the dependent variable (use of virtual assistants) 

were determined. The results are presented in Tables 4, 5 and 6.  

 

Table 4. Predictive power of the independent variables on the dependent variable 
Model Summary 

Model R R Square Adjusted R Square Std. Error of the Estimate 

1 .882a .777 .773 .56942 

a. Predictors: (Constant), Utilitarian benefits, Immediate feedback, Multiple cues, Personal focus, Use 

of natural language, Hedonic motivation 
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Table 5. ANOVA table showing the goodness of fit 
ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 

Regression 408.271 6 68.045 209.861 .000b 

Residual 117.051 361 .324   

Total 525.321 367    

a. Dependent Variable: Use of VAs 

b. Predictors: (Constant), utilitarian benefits, immediate feedback, multiple cues, personal focus, use of natural language, 

and hedonic motivation 

 

Table 6. Individual contributions of the independent variables to the dependent variable 
Coefficientsa 

Model 

Unstandardised 

Coefficients 

Standardised 

Coefficients t Sig. 

B Std. Error Beta 

1 

(Constant) .180 .092  1.962 .051 

Utilitarian benefits .429 .060 .460 7.162 .000 

Immediate feedback .180 .058 .189 3.076 .002 

Multiple cues .011 .054 .011 .199 .843 

Personal focus .061 .057 .062 1.080 .281 

Use of natural language .060 .052 .059 1.144 .253 

Hedonic motivation .155 .061 .150 2.557 .011 

a. Dependent Variable: Use of VAs 

 

The joint influence of the independent variables (Utilitarian benefits, Immediate feedback, Multiple cues, Personal 

focus, Use of natural language, and Hedonic motivation) on the dependent variable (use of VAs) was significant (F = 

209.861, p = 0.000 < 0.005). The independent variables also have a coefficient of multiple regression (df = 367, R = 

0.777) and an adjusted R-squared of 0.773. This means that the independent variables collectively explained 77.3% of 

the variation in the dependent variable, indicating a strong predictive relationship between the variables. Some other 

variables not considered in this study accounted for 22.7%. The individual contribution of each of the independent 

variables was expressed as a beta weight at the 0.05 level of significance. The results showed that only Utilitarian 

benefits (β = 0.460, p = 0.000 < 0.005), Immediate feedback (β = 0.460, p = 0.002 < 0.005) and Hedonic motivation 

(β = 0.150, p = 0.011 < 0.005) had significant relationships with the use of VAs individually. 

Discussion 

The findings of this study confirmed some of the enablers driving the use of VAs by the students at the University of 

Ibadan, Nigeria. The extent of the influence of utilitarian benefits, immediate feedback, multiple cues, personal focus, 

use of natural language, and hedonic motivation on the use of VAs was revealed. All the variables demonstrated a 

strong influence on the use of VAs. Our findings show that the utilitarian benefits of VAs were the strongest factor 

considered by the students (r=0.754). Studies such as Babić (2025), Mclean-Osei and Frimpong (2019), Kefi et al. 

(2021), and Lan et al. (2024) have supported this finding that the utilitarian benefits can influence the use as well as 

the continuous use of VAs. The use of VAs by students may largely be influenced by the utilitarian benefits they offer, 

such as convenience, efficiency, and immediate access and feedback, which make them valuable tools for academic 

tasks. Many students are increasingly drawn to use VAs because these tools can support coursework and project 

writing, thereby enhancing students' productivity. Hence, these capabilities of VAs, such as convenience, efficiency, 

multitasking, organisation, and task-technology fit, could have contributed to the adoption and use by the students.  

In addition, one of the features of VAs is the opportunity for immediate feedback, which allows users to have instant 

and prompt responses to queries. Our findings support the findings of previous studies, such as Oyeleye & Ademosu 

(2021) and Tseng et al. (2019), which found that immediate feedback is one of the factors that could influence the use 

of VAs. Tseng et al. (2019) found that immediate feedback had a positive correlation and significant relationship with 

social presence, relatedness need satisfaction and user loyalty to mobile messaging. VAs respond to users' inquiries, 

commands, queries, or other messages that require immediate feedback, thereby removing the waiting time that may 

be associated with consulting humans or searching for the information elsewhere. This ability of VAs to provide an 

immediate response is a key factor driving their use among students (Essel et al., 2022), who can quickly use the 

technology to support their academic tasks. This timely interaction enhances learning efficiency, keeps students 

engaged, and supports continuous progress in their coursework and projects without the delays associated with the 

traditional help-seeking methods.  
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The findings from this study also show that the availability of multiple cues in VAs was one of the enablers of the use 

of VAs. This finding conforms with the findings of other studies (e.g., Oyeleye & Ademosu, 2021; Tseng et al., 2019). 

This shows that the use of VAs by the students is driven by their ability to communicate using multiple cues such as 

voice, text, visual prompts, different tones, gestures and contextual suggestions, which enhances understanding and 

supports diverse learning styles. This multimodal interaction makes it easier for students to understand complex 

information, stay engaged and receive support in a format that aligns with their individual preferences and academic 

needs. The multi-cue capability of VAs significantly influences communication and message comprehension beyond 

the literal message. Studies have shown that as the number of cues increases, decision-making time decreases (Barber, 

2018; Dennis & Kinney, 1998; Siegel et al., 1983) and decision quality improves (Kahai & Cooper, 2003), highlighting 

the benefits of multi-modal communication in group settings. It has also been shown that, beyond the speed of 

comprehension, media with multiple cues have a significant influence on the social perceptions of messages (Tseng et 

al., 2019). Thus, the ability to interact with VAs in multiple cues is an important factor considered by the students. 

The findings of this study also show a significant relationship between personal focus and the use of VAs by the 

students. The students may be drawn to VAs because of their ability to deliver personalised support tailored to previous 

interactions, individual learning needs, preferences, and academic goals. This personal focus enables VAs to tailor 

their responses to the user’s browsing history, subject focus, or learning pace, thereby creating a more relevant and 

effective learning experience that encourages continued use. Previous studies (e.g., Barber, 2018; Tseng et al., 2019; 

Xiao & Benbasat, 2018) have shown that students use VAs for academic works that require expressing personal 

feelings and an expectation of results tailored to their expressions. Tseng et al. (2019), for instance, explain that the 

ability to provide tailored recommendations to users is a useful benefit considered by most users of VAs because of 

the personalisation of VAs or the personal focus provided by the them, which makes it easier to customise the message 

to the need and wants of the users. VAs not only provide personal focus but also offer distinct social benefits, including 

social presence and attractiveness. While previous technologies have demonstrated social presence, with users 

applying social norms to computer interactions (e.g., waiting for responses, showing politeness and empathy), VAs 

uniquely convey a strong sense of anthropomorphism through voice communication, fostering a more human-like 

interaction experience.  

The ability of VAs to understand and naturally communicate with their users by understanding accent patterns and 

different languages (use of natural languages) was also an important enabler considered by the respondents. People 

converse with VAs the same way they do with other humans, thereby developing a rapport with the assistant. This 

ability to communicate with VAs in the English language, which is an official language in Nigeria, could have 

influenced their usage by the students. This finding corresponds with that of Iyinolakan’s (2023) study in Ebonyi state, 

Nigeria and Oyeleye & Ademosu (2021) in Lagos state, Nigeria, and some others outside the country (e.g., Cerekovic 

et al., 2017, Dubiel et al., 2018, Lan et al., 2024, and Mclean-Osei & Frimpong, 2019). Research studies (e.g., Malodia 

et al., 2022; Schuetzler et al., 2020) have demonstrated that AI with advanced communication capabilities, such as 

personalised responses and diverse feedback, similar to those integrated into VAs, significantly enhances perceived 

social presence, user engagement, and interactive experiences. In informatics education, where technical language and 

problem-solving are central, the ability of VAs to understand and naturally communicate with students, especially by 

recognising diverse accent patterns and supporting multiple languages, is a crucial enabler. The linguistic adaptability 

of VAs enhances accessibility for a broader range of students, including those for whom English is a second language 

or who speak with regional accents (Aju & Osubor, 2022). By minimising communication barriers, VAs can provide 

clearer explanations of complex informatics concepts, respond accurately to voice commands, and assist students more 

effectively with tasks such as code interpretation, algorithm design, or system modeling (Hoy, 2018). This 

inclusiveness not only supports equity in digital learning environments but also fosters greater engagement and 

participation among linguistically diverse learners in informatics-related coursework and projects.  

Lastly, hedonic motivation is one of the enablers of the use of VAs by the students. Previous studies (e.g., Babić, 2025; 

Fang, 2019; Rauschnabel et al., 2018; Tafesse, 2021) have identified the role of enjoyment (hedonic motivation) in 

influencing individuals to adopt and use technologies, including VAs. Hedonic motivation drives individuals to engage 

in behaviours that maximise pleasure and enjoyment while minimising discomfort or pain. As a result, hedonic benefits 

or attributes are associated with the emotional experience of pleasure, enjoyment and satisfaction that come from using 

new technology such as VAs, and which enhance overall well-being and happiness (Schuitema et al., 2013). Beyond 

practical benefits, students are motivated to use VAs due to the enjoyment and satisfaction derived from interacting 

with their smartphones or other technologies. The engaging, conversational nature of VAs, combined with their 

anthropomorphic features, novelty, and entertainment values, makes them appealing tools that can support academic 

work and also offer a pleasurable user experience, encouraging frequent and continual use among students (Rohit et 

al., 2025). However, Mclean-Osei & Frimpong (2019) found that hedonic motivation did not influence the use of in-

home VAs.  
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All the variables (utilitarian benefits, immediate feedback, multiple cues, personal focus, hedonic motivation, use of 

natural language and hedonic motivation) predicted the use of VAs and accounted for 77.3% of the variance in the use 

of VAs by the students. This shows the importance of these constructs in the adoption and use of Vas among this 

population. These factors could be leveraged by VA developers to improve the design of VAs for optimal adoption 

and use by users.   

Conclusion and Recommendations 

The study identified the enablers of students’ use of VAs at the University of Ibadan, Nigeria, specifically, utilitarian 

benefits, immediate feedback, multiple cues, personal focus, hedonic motivation, use of natural language and hedonic 

motivation. The use of VAs in informatics education holds significant pedagogical potential for enhancing students’ 

learning and engagement. By providing real-time, on-demand support, VAs can help students navigate complex topics 

such as programming, data structures, and algorithm design with greater ease. Their ability to offer immediate feedback 

allows learners to quickly identify and correct errors, facilitating more efficient problem-solving and iterative learning. 

Moreover, VAs have a personal focus and can tailor responses to individual learning needs, thereby supporting 

differentiated instruction and fostering independent learning. The use of multiple cues, such as voice, text, and visual 

aids, also accommodates diverse learning styles, making informatics content more accessible. Additionally, the 

interactive and often enjoyable nature of VAs can increase student motivation through hedonic engagement, while 

their practical benefits enhance task completion and academic productivity. Altogether, these features make VAs 

valuable pedagogical tools for learning. disciplines. 

These findings offer valuable insights for enhancing informatics learning by highlighting the conditions under which 

students are more likely to engage with intelligent digital tools. To support informatics education, the study 

recommends emphasising these enabling factors when promoting VA use among students. Informatics curricula can 

integrate VAs more effectively by ensuring they deliver timely assistance, offer real-time feedback, recognise diverse 

accents, understand local Nigerian languages, and continually improve their technical capabilities. These 

improvements can enhance user experience and encourage long-term engagement with the technology, an important 

goal in informatics learning environments such as technology-enhanced classrooms, where sustained use and user 

familiarity are critical. 

Limitations and Suggestions 

The respondents were limited to the students who were chosen by a non-probabilistic technique from six departments; 

hence, the results cannot be generalised to the entire university. Therefore, further studies could be expanded to cover 

some other departments left out. Future studies could be done to cover students in other universities or other academic 

institutions.  Also, the variables considered were limited to just six. Some other variables not considered also account 

for the use of VAs among the students. Hence, future studies could include some other variables. The data collection 

instrument used was a questionnaire. Further studies could triangulate with interview sessions or group discussions to 

provide more robust data. 

References 

Aju, O. G., & Osubor, V. I. (2022). A review of accent-based automatic speech recognition models for e-learning 

environment. Covenant Journal of Informatics and Communication Technology, 10(2), 1–18. 

Al Shamsi, J. H. (2021). Students’ behaviour toward voice assistant technology in the UAE [Dissertation, The British 

University in Dubai]. Bspace. https://bspace.buid.ac.ae/items/bb0893db-8637-4153-8149-1e45e88370e4 

Al Shamsi, J. H., Al-Emran, M., & Shaalan, K. (2022). Understanding key drivers affecting students’ use of artificial 

intelligence-based voice assistants. Education and Information Technologies, 27, 8071–8091. 

https://doi.org/10.1007/s10639-022-10947-3 

Armstrong, T. (2021). Evaluating trust levels of virtual assistants utilising different communication channels 

[Dissertation, Laurentian University of Sudbury]. 

Babić, S. (2025). Examining the factors influencing students’ intention to use ChatGPT as a virtual assistant for 

academic learning. Proceedings of the 9th International Conference on Advanced Research in Teaching and 

Education, 2(1), 32−47. https://doi.org/10.33422/icate.v2i1.925 

Barber, R. J. (2018). Media richness and feedback seeking behaviours [Dissertation, University of Canterbury]. 

http://dx.doi.org/10.26021/8733 

Blumler, J. G., & Katz, E. (Eds.). (1974). The uses of mass communications: Current perspectives on gratifications 

research. Sage Publications. 

https://bspace.buid.ac.ae/items/bb0893db-8637-4153-8149-1e45e88370e4
https://doi.org/10.1007/s10639-022-10947-3
https://doi.org/10.33422/icate.v2i1.925
http://dx.doi.org/10.26021/8733


IJIE (Indonesian Journal of Informatics Education)                                                                           Page | 73 

  

 

VOLUME 9 ISSUE 1   

 

Brown, S. A., & Venkatesh, V. (205). Model of adoption of technology in the household: A baseline model test and 

extension incorporating household life cycle. MIS Quarterly, 29(4), 399−426. https://doi.org/10.2307/25148690 

Calahorra-Candao, G., & Martín-de Hoyos, M. J. (2024). From typing to talking: Unveiling AI’s role in the evolution 

of voice assistant integration in online shopping. Information, 15, 202. https://doi.org/10.3390/info15040202 

Cascio, W. F., & Montealegre, R. (2016). How technology is changing work and organizations. Annual Review of 

Organizational Psychology and Organizational Behavior, 3, 349–375. https://doi.org/10.1146/annurev-

orgpsych-041015-062352 

Cerekovic, A., Aran, O., & Gatica-Perez, D. (2017). Rapport with virtual agents: What do human social cues and 

personality explain? IEEE Transactions on Affective Computing, 8(3), 382–395. 

https://doi.org/10.1109/TAFFC.2016.2545650 

Criollo-C, S., Guerrero-Arias, A., Jaramillo-Alcázar, Á., & Luján-Mora, S. (2021). Mobile learning technologies for 

education: Benefits and pending issues. Applied Sciences, 11(9), 4111. https://doi.org/10.3390/app11094111 

Cyr, D., Hassanein, K., Head, M., & Ivanov, A. (2007). The role of social presence in establishing loyalty in e-service 

environments. Interacting with Computers, 19(1), 43−56. https://doi.org/10.1016/j.intcom.2006.07.010 

Daft, R. L., & Lengel, R. H. (1986). Organisational information requirements, media richness and structural design. 

Management Science, 32(5), 554−571. https://doi.org/10.1287/mnsc.32.5.554 

Daft, R. L., Lengel, R. H., & Trevino, L. K. (1987). Message equivocality, media selection, and manager performance: 

Implications for information systems. MIS Quarterly, 11(3), 355−366. https://doi.org/10.2307/248682 

Davis, F. D. (1989). Perceived usefulness, perceived ease of use, and user acceptance of information technology. MIS 

Quarterly, 13(3), 319−340. https://doi.org/10.2307/249008 

Dennis, A. R., & Kinney, S. T. (1998). Testing media richness theory in the new media: The effects of cues, feedback, 

and task equivocality. Information Systems Research, 9(3), 256-274. https://doi.org/10.1287/isre.9.3.256 

Dubiel, M., Halvey, M., & Azzopardi, L. (2018). A survey investigating usage of virtual personal assistants. arXiv 

preprint arXiv:1807.04606. https://doi.org/10.48550/arXiv.1807.04606 

Essel, H. B., Vlachopoulos, D., Tachie-Menson, A., Johnson, E. E., & Baah, P. K. (2022). The impact of a virtual 

teaching assistant (chatbot) on students' learning in Ghanaian higher education. International Journal of 

Educational Technology in Higher Education, 19(57), 1−19. https://doi.org/10.1186/s41239-022-00362-6 

Fang, Y-H. (2019). An app a day keeps a customer connected: Explicating loyalty to brands and branded applications 

through the lens of affordance and service-dominant logic. Information and Management, 56(3), 377–391. 

https://doi.org/10.1016/j.im.2018.07.011 

Filiz, O., Kaya, M. H., & Adiguzel, T. (2025). Teachers and AI: Understanding the factors influencing AI integration 

in K-12 education. Education and Information Technologies. https://doi.org/10.1007/s10639-025-13463-2 

Fombona, J., Pascual, M. A., & Ferra, M. P. (2020). Analysis of the educational impact of m-learning and related 

scientific research. Journal of New Approaches in Educational Research, 9, 167–180. 

https://doi.org/10.7821/naer.2020.7.470 

Garcia, M. P., Lopez, S. S., & Donis, H. (2018). Everybody is talking about virtual assistants, but how are people really 

using them? Proceedings of the 32nd International BCS Human Computer Interaction Conference 32, 1-5. 

https://doi.org/10.14236/ewic/HCI2018.96 

Habes, M., Pasha, S. A., Tahat, D. N., Safori, A., Sharadga, T., Bakir, A., & Ajouz, M. (2024). Factors affecting 

artificial intelligence-enabled virtual assistants incorporation: A case study of the students of mass 

communication. In A. M. A. Musleh Al-Sartawi, A. A. Al-Qudah, & F. Shihadeh (Eds.), Artificial Intelligence-

Augmented Digital Twins. Studies in Systems, Decision and Control (Vol. 503). Springer, Cham. 

https://doi.org/10.1007/978-3-031-43490-7_1 

Hew, T. S., & Kadir, S. L. S. A. (2016). Predicting instructional effectiveness of cloud-based virtual learning 

environment. Industrial Management and Data Systems, 116(8), 1557−1584. https://doi.org/10.1108/IMDS-11-

2015-0475 

Hoehe, M. R., & Thibaut, F. (2020). Going digital: how technology use may influence human brains and behavior. 

Dialogues in Clinical Neuroscience, 22(2), 93–97. https://doi.org/10.31887/DCNS.2020.22.2/mhoehe 

Hoy, M. B. (2018). Alexa, Siri, Cortana, and more: An introduction to voice assistants. Medical Reference Services 

Quarterly, 37(1), 81–88. https://doi.org/10.1080/02763869.2018.1404391 

Huang, D., Chen, Q., Huang, J., Kong, S., & Li, Z. (2021). Customer-robot interactions: Understanding customer 

experience with service robots. International Journal of Hospitality Management, 99, 103078. 

https://doi.org/10.1016/j.ijhm.2021.103078 

Huang, H., Irene, K., & Ryu, N. (2019). Voice search and typed search performance comparison on Baidu search 

system. arXiv preprint arXiv:1911.11063. 

Iyinolakan, O. D. (2023). Adoption of virtual assistants for human-computer interaction among smartphone users in 

Lagos, Nigeria. Ebonyi State University Journal of Mass Communication, 10(1), 18−28. 

https://doi.org/10.31235/osf.io/we4mr 

https://doi.org/10.2307/25148690
https://doi.org/10.3390/info15040202
https://doi.org/10.1146/annurev-orgpsych-041015-062352
https://doi.org/10.1146/annurev-orgpsych-041015-062352
https://doi.org/10.1109/TAFFC.2016.2545650
https://doi.org/10.3390/app11094111
https://doi.org/10.1016/j.intcom.2006.07.010
https://doi.org/10.1287/mnsc.32.5.554
https://doi.org/10.2307/248682
https://doi.org/10.2307/249008
https://doi.org/10.1287/isre.9.3.256
https://doi.org/10.48550/arXiv.1807.04606
https://doi.org/10.1186/s41239-022-00362-6
https://doi.org/10.1016/j.im.2018.07.011
https://doi.org/10.1007/s10639-025-13463-2
https://doi.org/10.7821/naer.2020.7.470
https://www.google.com/search?q=https://doi.org/10.14236/ewic/HCI2018.96
https://doi.org/10.1007/978-3-031-43490-7_1
https://doi.org/10.1108/IMDS-11-2015-0475
https://doi.org/10.1108/IMDS-11-2015-0475
https://doi.org/10.31887/DCNS.2020.22.2/mhoehe
https://doi.org/10.1080/02763869.2018.1404391
https://doi.org/10.1016/j.ijhm.2021.103078
https://doi.org/10.31235/osf.io/we4mr


IJIE (Indonesian Journal of Informatics Education)                                                                           Page | 74 

  

 

VOLUME 9 ISSUE 1   

 

Jiang, Z. J., Heng, C. S., & Choi, B. C. F. (2013). Privacy concerns and privacy-protective behavior in synchronous 

online social interaction. Information Systems Research, 24(3), 579−595. https://doi.org/10.1287/isre.1120.0441 

Juniper Research. (2018). Voice assistants used in smart homes to grow 1000%, reaching 275 million by 2023, as 

Alexa leads the way. https://www.juniperresearch.com/press/press-releases/voice-assistants-used-in-smart-

homes 

Juniper Research. (2021). Voice assistants: market forecasts, monetization strategies, competitive landscape 2021-

2026. https://www.juniperresearch.com/researchstore/innovation-disruption/voice-assistants-market-research-

report?ch=smart%20speaker 

Kahai, S., & Cooper, R. B. (2003). Exploring the core concepts of media richness theory: The impact of cue multiplicity 

and feedback immediacy on decision quality. Journal of Management Information Systems, 20(1), 263−299. 

Kefi, H., Besson, E., Sokolova, K., & Aouina-Mejri, C. (2021). Privacy and intelligent virtual assistants’ usage across 

generations. Systèmes d’information et management, 26(2), 43−76. https://doi.org/10.3917/sim.212.0043 

Kinsella, B. (2020). Google assistant actions grew quickly in several languages in 2019, matched Alexa growth in 

English. Voicebot.ai. https://voicebot.ai/2020/01/19/google-assistant-actions-grew-quickly-in-several-

languages-in-2019-matchalexa-growth-in-english/ 

Labrague, L. J., Aguilar-Rosales, R., Yboa, B. C., Sabio, J. B., & de los Santos, J. A. (2023). Student nurses' attitudes, 

perceived utilization, and intention to adopt artificial intelligence (AI) technology in nursing practice: A cross-

sectional study. Nurse Education in Practice, 73, 103815. https://doi.org/10.1016/j.nepr.2023.103815 

Lan, H., Tang, X., Ye, Y., & Zhang, H. (2024). Abstract or concrete? The effects of language style and service context 

on continuous usage intention for AI voice assistants. Humanities and Social Science Communications, 11, 99. 

https://doi.org/10.1057/s41599-024-02600-w 

Liu, X., Min, Q., & Han, S. (2020). Understanding users’ continuous content contribution behaviours on microblogs: 

An integrated perspective of uses and gratification theory and social influence theory. Behaviour & Information 

Technology, 39(5), 525−543. 

Malodia, S., Kaur, P., Ractham, P., Sakashita, M., & Dhir, A. (2022). Why do people avoid and postpone the use of 

voice assistants for transactional purposes? A perspective from decision avoidance theory. Journal of Business 

Research, 146, 605–618. https://doi.org/10.1016/j.jbusres.2022.03.045 

Mammadov, R. (2022). Media choice in times of uncertainty—media richness theory in context of media choice in 

times of political and economic crisis. Advances in Journalism and Communication, 10(2), 53−69. 

https://doi.org/10.4236/ajc.2022.102005 

McLean, G., & Osei-Frimpong, K. (2019). Hey Alexa … examine the variables influencing the use of artificial 

intelligent in-home voice assistants. Computers in Human Behavior, 99, 28–37. 

https://doi.org/10.1016/j.chb.2019.05.009 

McLean, G., Osei-Frimpong, K., & Barhorst, J. (2021). Alexa, do voice assistants influence consumer brand 

engagement?—examining the role of AI powered voice assistants in influencing consumer brand engagement. 

Journal of Business Research, 124, 312–328. https://doi.org/10.1016/j.jbusres.2020.11.045 

Mirghaderi, L., Sziron, M., & Hildt, E. (2022). Investigating user perceptions of commercial virtual assistants: A 

qualitative study. Frontiers in Psychology, 13, 944714. 

Natale, S. (2020). To believe in Siri: A critical analysis of AI voice assistants (Communicative Figurations Working 

Paper 32). Communicative Figurations Research Network, ZeMKI, Centre for Media, Communication and 

Information Research. https://www.uni-

bremen.de/fileadmin/user_upload/fachbereiche/fb9/zemki/media/photos/publikationen/working-

papers/2020/CoFi_EWP_No-32_Simone-Natale.pdf 

Nobles, A. L., Leas, E. C., Caputi, T. L., Zhu, S. H., Strathdee, S. A., & Ayers, J. W. (2020). Responses to addiction 

help-seeking from Alexa, Siri, Google Assistant, Cortana, and Bixby intelligent virtual assistants. NPJ Digital 

Medicine, 3(11), 1–3. 

Noskova, T., & Pavlova, T. (2021). Pedagogical goal-setting in a digital environment: problem actualization. E-

learning in the Time of COVID-19, 13, 125–136. https://doi.org/10.34916/el.2021.13.11 

Omirzak, I., Alzhanov, A., Kartashova, O., & Ananishnev, V. (2022). Integrating mobile technologies in a smart 

classroom to improve the quality of the educational process: Synergy of technological and pedagogical tools. 

World Journal on Educational Technology: Current Issues, 14(3), 560–578. 

https://doi.org/10.18844/wjet.v14i3.7194 

Ossadnik J., Muehlfeld K., & Goerke L. (2023). Man or machine–or something in between? Social responses to voice 

assistants at work and their effects on job satisfaction. Computer in Human Behavior, 149, 107919. 

https://doi.org/10.1016/j.chb.2023.107919 

Oyeleye, S., & Ademosu, I. (2021). Communication made easy? Patterns of AI-voice activated virtual assistants usage 

on mobile devices among young people. In Knowledge Societies: Artificial Intelligence and the Media (pp. 

109−136). UNESCO/ACSPN. 

https://doi.org/10.1287/isre.1120.0441
https://www.juniperresearch.com/press/press-releases/voice-assistants-used-in-smart-homes
https://www.juniperresearch.com/press/press-releases/voice-assistants-used-in-smart-homes
https://www.juniperresearch.com/researchstore/innovation-disruption/voice-assistants-market-research-report?ch=smart%20speaker
https://www.juniperresearch.com/researchstore/innovation-disruption/voice-assistants-market-research-report?ch=smart%20speaker
https://doi.org/10.3917/sim.212.0043
https://voicebot.ai/2020/01/19/google-assistant-actions-grew-quickly-in-several-languages-in-2019-matchalexa-growth-in-english/
https://voicebot.ai/2020/01/19/google-assistant-actions-grew-quickly-in-several-languages-in-2019-matchalexa-growth-in-english/
https://doi.org/10.1016/j.nepr.2023.103815
https://doi.org/10.1057/s41599-024-02600-w
https://doi.org/10.1016/j.jbusres.2022.03.045
https://doi.org/10.4236/ajc.2022.102005
https://doi.org/10.1016/j.chb.2019.05.009
https://doi.org/10.1016/j.jbusres.2020.11.045
https://www.uni-bremen.de/fileadmin/user_upload/fachbereiche/fb9/zemki/media/photos/publikationen/working-papers/2020/CoFi_EWP_No-32_Simone-Natale.pdf
https://www.uni-bremen.de/fileadmin/user_upload/fachbereiche/fb9/zemki/media/photos/publikationen/working-papers/2020/CoFi_EWP_No-32_Simone-Natale.pdf
https://www.uni-bremen.de/fileadmin/user_upload/fachbereiche/fb9/zemki/media/photos/publikationen/working-papers/2020/CoFi_EWP_No-32_Simone-Natale.pdf
https://doi.org/10.34916/el.2021.13.11
https://doi.org/10.18844/wjet.v14i3.7194
https://doi.org/10.1016/j.chb.2023.107919


IJIE (Indonesian Journal of Informatics Education)                                                                           Page | 75 

  

 

VOLUME 9 ISSUE 1   

 

Pal, D., Arpnikanondt, C., Funilkul, S., & Varadarajan, V. (2019). User experience with smart voice assistants: The 

accent perspective. In 2019 10th International Conference on Computing, Communication, and Networking 

Technologies (ICCCNT) (pp. 1−6). IEEE. 

Pantano, E., & Pizzi, G. (2020). Forecasting artificial intelligence on online customer assistance: Evidence from 

chatbot patents analysis. Journal of Retailing and Consumer Services, 55, 102096. 

https://doi.org/10.1016/j.jretconser.2020.102096 

Pham Thi, T. D., & Duong, N. T. (2022). Do people intend to use AI voice assistants? An empirical study in Vietnam. 

Journal of Human Behavior and Social Environment, 33, 859–878. 

https://doi.org/10.1080/10911359.2022.2106003 

Rauschnabel, P. A., He, J., & Ro, Y. K. (2018). Antecedents to the adoption of augmented reality smart glasses: A 

closer look at privacy risks. Journal of Business Research, 92, 374−384. 

https://doi.org/10.1016/j.jbusres.2018.08.008 

Roca, M. D. L., Chan, M. M., Garcia-Cabot, A., Garcia-Lopez, E., & Amado-Salvatierra, H. (2024). The impact of a 

chatbot working as an assistant in a course for supporting student learning and engagement. Computer 

Applications in Engineering Education, 32, e22750. https://doi.org/10.1002/cae.22750 

Rohit, K., Shankar, A., Mehrotra, A., Yaqub, M. Z., & Gupta, P. (2025). Exploring consumer engagement with smart 

voice assistants in the era of emerging conversational technologies. Marketing Intelligence & Planning. Advance 

online publication. https://doi.org/10.1108/MIP-03-2024-0185 

Rokito, S., Choi, Y. H., Taylor, S. H., & Bazarova, N. N. (2019). Over-gratified, under-gratified, or just right? Applying 

the gratification discrepancy approach to investigate recurrent Facebook use. Computers in Human Behaviour, 

93, 76–83. https://doi.org/10.1016/j.chb.2018.11.041 

Schuetzler, R. M., Grimes, G. M., & Scott Giboney, J. (2020). The impact of chatbot conversational skill on 

engagement and perceived humanness. Journal of Management Information Systems, 37(3), 875–900. 

https://doi.org/10.1080/07421222.2020.1790204 

Schuitema, G., Anable, J., Skippon, S., & Kinnear, N. (2013). The role of instrumental, hedonic and symbolic attributes 

in the intention to adopt electric vehicles. Transportation Research. Part A, Policy and Practice, 48, 39−49. 

https://doi.org/10.1016/j.tra.2012.10.004 

Shim, J. P., Shropshire, J., Park, S., Harris, H., & Campbell, N. (2007). Podcasting for e-learning, communication, and 

delivery. Industrial Management and Data Systems, 107(4), 587−600. 

Shin, D. (2011). Understanding e-book users: Uses and gratification expectancy model. New Media & Society, 13(2), 

260–278. https://doi.org/10.1177/1461444810372163 

Siegel, J., Dubrovsky, V., Kiesler, S., & McGuire, T. W. (1986). Group processes in computer-mediated 

communication. Organizational Behavior and Human Decision Processes, 37(2), 157−187. 

Tafesse, W. (2021). The effect of app store strategy on app rating: The moderating role of hedonic and utilitarian 

mobile apps. International Journal of Information Management, 57, 102299. 

https://doi.org/10.1016/j.ijinfomgt.2020.102299 

Todericiu, I. A. (2025). Virtual assistants: A review of the next frontier in AI interaction. Acta Universitatis Sapientiae, 

Informatica, 17(1), 1–20. https://doi.org/10.1007/s44427-025-00002-7 

Tseng, F. C., Cheng, T. C. E., Li, K., & Teng, C. I. (2017). How does media richness contribute to customer loyalty to 

mobile instant messaging? Internet Research, 27(3), 520−537. 

Tseng, F. C., Pham, T. T. L., Cheng, T. C. E., & Teng, C. I. (2018). Enhancing customer loyalty to mobile instant 

messaging: Perspectives of network effect and self-determination theories. Telematics and Informatics, 35(5), 

1133−1143. https://doi.org/10.1016/j.tele.2018.01.011 

Tseng, F. C., Cheng, T. C. E., Yu, P. L., Huang, T. L., & Teng, C. I. (2019). Media richness, social presence, and 

loyalty to mobile instant messaging. Industrial Management & Data Systems, 119(6), 1357−1373. 

https://doi.org/10.1108/IMDS-09-2018-0415 

van Bussel, M. J. P., Odekerken-Schröder, G. J., Ou, C., Swart, R. R., & Jacobs, M. J. G. (2022). Analyzing the 

determinants to accept a virtual assistant and use cases among cancer patients: a mixed methods study. BMC 

Health Services Research, 22(890), 1−23. https://doi.org/10.1186/s12913-022-08189-7 

Vazquez, D., Dennis, C., & Zhang Y. (2017). Understanding the effect of smart retail brand consumer communications 

via mobile instant messaging (MIM) – An empirical study in the Chinese context. Computers in Human Behavior, 

77, 425−436. 

Venkatesh, V., Thong, J. Y., & Xu, X. (2012). Consumer acceptance and use of information technology: extending the 

unified theory of acceptance and use of technology. MIS Quarterly, 36(1), 157−178. 

Venkatesh, V., Thong, J. Y. L., & Xu, X. (2016). Unified theory of acceptance and use of technology: A synthesis and 

the road ahead. Journal of the Association for Information Systems, 17(5), 328–376. 

https://doi.org/10.17705/1jais.00428 

https://doi.org/10.1016/j.jretconser.2020.102096
https://doi.org/10.1080/10911359.2022.2106003
https://doi.org/10.1016/j.jbusres.2018.08.008
https://doi.org/10.1002/cae.22750
https://doi.org/10.1108/MIP-03-2024-0185
https://doi.org/10.1016/j.chb.2018.11.041
https://doi.org/10.1080/07421222.2020.1790204
https://doi.org/10.1016/j.tra.2012.10.004
https://doi.org/10.1177/1461444810372163
https://doi.org/10.1016/j.ijinfomgt.2020.102299
https://doi.org/10.1007/s44427-025-00002-7
https://doi.org/10.1016/j.tele.2018.01.011
https://doi.org/10.1108/IMDS-09-2018-0415
https://doi.org/10.1186/s12913-022-08189-7
https://doi.org/10.17705/1jais.00428


IJIE (Indonesian Journal of Informatics Education)                                                                           Page | 76 

  

 

VOLUME 9 ISSUE 1   

 

Vimalkumar, M., Sharma, S. K., Singh, J. B., & Dwivedi, Y. K. (2021). Okay google, what about my privacy?: User's 

privacy perceptions and acceptance of voice based digital assistants. Computers in Human Behaviour, 120, 

106763. 

Xiao, B., & Benbasat, I. (2018). An empirical examination of the influence of biased personalised product 

recommendations on consumers’ decision-making outcomes. Decision Support Systems, 110, 46−57. 

Xiao, L., & Kumar, V. (2021). Robotics for customer service: a useful complement or an ultimate substitute? Journal 

of Service Research, 24(1), 9–29. https://doi.org/10.1177/1094670519878881 

 

https://doi.org/10.1177/1094670519878881

