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 Abstract 

The Covid-19 pandemic affected the lives of people all over the world which lead to promote the demand for 

digital transformation in many businesses and services. Among the areas most greatly affected is the educational 

process. The transformation in the educational process from the physical to the digital mode represents a 

formidable challenge, particularly for less developed communities in the digital way. The King Abdulaziz 

University (KAU) presented a variety of approaches for equipping their instructors and students with the necessary 

expertise to bring about digital transformation in terms of online educational processes. Among the approaches 

employed to achieve digital transformation is Chatbot. Chatbot is based on the delivery of supporting materials to 

its users, including documents, photos, audio and video files, deriving from a variety of sources and databases to 

facilitate the learning process. This study delves into the main design and algorithms of Chatbot services, its level 

of acceptance by the targeted groups, and the effects arising from the engagement of this approach.  
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1. Introduction  

The engagement of modern and appropriate technologies can facilitate the spread of 

digital transformation. Among these technologies are Chatbot and the use of machine language 

(ML) for semantic learning (SL). The benefits which come with the engagement of Chatbot 

include the capacity to reach the target audience through various social applications such as 

Facebook and WhatsApp [1]. Chatbot, which is making inroads in the fields of public 

transportation, education training, and healthcare, can be defined as human interaction 

algorithms facilitating the development of customer service departments [2]. 

Among the issues hindering good communication between government agencies and the 

community is the lack of technical support operations. As such, establishments such as 

Universal Studios, Plum Chat bot, Sephora chat bots, and Domino’s Chatbot consider technical 

support operations an essential business investment [3-5]. Designed to simplify the interaction 

between humans and computers, Chatbots provide personalised services in complex situations 

to facilitate the decision-making process [6]. 

This study focuses on the factors which influence the customers’ acceptance level of 

Chatbot use through the WhatsApp platform as well as the factors which serve to increase the 

accuracy of SL through the direct acquirement of essential information. The university is 

enthusiastically exploring various approaches to develop its public education infrastructure for 

its subsequent deployment in the public education sector, which will serve to boost the 

economy of the Kingdom of Saudi Arabia (KSA). This is in line with the sixteenth goal of the 

KSA’s National Transformation Programme (Vision 2030), which is aimed at the introduction 

of private sector universities, which will contribute towards the growth in the volume of 

educational opportunities available. In this study, 25% of the estimated 100,000 students at 

KAU are subjected to online study or blended learning to determine the factors influencing the 

acceptance level of students and academic staff with regards to the Chatbot approach. This 

study also forwards recommendations for future studies aimed at expanding the utilisation of 

Chatbots.  
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1.1. Definition and type of Chatbot 

Chatbot services surfaced in 2016, when robots were created to facilitate automated 

responses during messenger conversations. Over time, this interaction evolved into a 

fundamental marketing strategy for attracting potential customers [7]. Chatbots, which can be 

customised for a variety of languages, play a pivotal in exchange marketing role on the internet, 

providing visitors to websites and online applications, with the required assistance and support 

during their search for solutions to their queries. This will consequently serve to enhance the 

customers’ online shopping and site visiting experiences [8, 9]. 

The classification of Chatbot types is based on different criteria, including programming 

language, learning methods, work methods, and applications. Chatbot robots rely on pre-set 

rules and available data for the delivery of responses to customer inquiries. In order to 

accurately identify the needs and requirements of customers, Chatbot robots are equipped with 

buttons for the selection of a quick response from a list of pre-determined options [10]. The 

expansion occurs when questions which did not exist previously are included for response by 

the support team. Chatbot robots do not require ML programmes as they are automatically fed 

with conversations at every stage, rendering any form of interpretation unnecessary [11-12].  

Another kind of Chatbot is AI and ML-based Chatbots, that is simply searching for 

keywords, automated Chatbots draw conclusions from the interpretation of patterns. This 

mechanism, which employs high-quality AI techniques, facilitates the user’s inclusion of 

various answers based on the queries forwarded by customers [1]. Chatbots utilise NLP to 

comprehend human speech by breaking down phrases into Objectives, Entities, and Context.  

The efficiency of Chatbot at the initial stage of its employment is hampered by the extensive 

preparation time required prior to its response to the target audience. Over time, however, the 

experience accumulated renders the response time shorter [13]. 

2. Literature review  

Many studies have been conducted on the use of Chatbots in various domains. The 

emphasis of these studies is mainly on the development of an integrated knowledge space, 

providing primary information regarding digital transformation, and the automating of 

technical as well as non-technical processes. This literature review focuses on the factors 

influencing the acceptance of Chatbots from a scientific as well as practical perspective.  

2.1. Level of Chatbot acceptance in various management systems and marketplace 
The virtual assistant, a recently developed educational Chatbot application for educators 

and pupils, is utilised for acquiring answers to education-related queries and to perform tasks 

that are routine. Other than perceived ease of use (PEOU) and practicality, also the survey 

conducted by [29] considered the social language used, proactivity, the age of the participants, 

and their digital skills to determine the acceptance level and usage frequency of educators with 

regards to Chatbots. Among their findings is that the use of a formal language in the Chatbot 

system elevates the level of intent in terms of usage frequency. The acceptance factors 

investigated during their undertaking will facilitate the development of an appropriate Chatbot 

design for the education community.  

In a study aimed at improving consumer experiences with e-commerce response systems, 

Araújo & Casais detected a change in consumer purchasing behaviour brought about by the 

engagement of innovative Chatbot technologies [14]. Their study delved into the use of 

Chatbots as digital assistants in the e-commerce digital marketing domain and they influenced 

by advertisements delivered through mobile phones. 

Rese and others investigated the use of NLP for enhancing the customer experience in 

the retail domain. The answers to shopping-related questions were received in NLP without the 

involvement of a salesperson or other inquiry options [37]. Their undertaking involved the 

integration of the technology acceptance model (TAM) conceptual framework with the less 
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popular uses and gratification (U&G) theory in the pre-purchase phase of fashion items on 

online retail platforms. According to their findings, utility factors; namely perceived usefulness 

(PU) and authenticity of conversation; positively influenced Chatbot acceptance. The study 

mentioned that the PU is among the main factors influencing the level of acceptance with 

regards to Chatbots.    

The direct relationship between development and business intelligence has been 

examined by several researchers. According to Araújo and Casais, Chatbots are highly efficient 

when it comes to product sales, concern for customers, and the enhancement of the customer 

purchasing experience [14]. The advancement of e-commerce is stymied by the long period the 

customer has to endure before receiving a response from the customer service representative, 

particularly in a live chat situation. This delay is caused by the customer-sales representative 

communicating with several customers simultaneously. As such, alterations to specific Chatbot 

features are required to facilitate the immediate delivery of responses to users based on a 

frequently asked questions (FAQs) dataset by way of SA of a word and its roots as well as 

artificial intelligence mark-up language (AIML) and latent semantic analysis (LSA) [5 & 15]. 

Chatbot systems were assessed for their capacity to accelerate the delivery of meaningful, 

comprehensive, and informative customer responses [15,16]. The methods used to develop the 

chatbots are based on pre-written rules and templates. The emergence of DL and neural 

network models gave rise to a formidable generation-based model for problem-solving and 

conversational responsiveness [16]. Enholm and others identified three factors determining the 

capacity of Chatbots, DL, and SA for increasing commercial value: (a) the challenges faced in 

adopting the use of AI, (b) the synchronising of AI with the organisational and institutional 

framework, and (c) the effects of AI and its branches on the business [12]. 

During the Covid-19 pandemic, many companies turned to innovative strategies in order 

to adapt to this unanticipated scenario and remain competitive. Therefore, Many chatbots have 

been made that development of smart technologies with the capacity to independently provide 

customers with the information they require during the decision-making process [2]. While the 

Chatbot system comes with the capacity to deliver accurate responses to queries, the use of this 

technology is not without its drawbacks. one of them is related to ethics and privacy concerns, 

which need to be overcome in order to promote the sustainability and acceptance of chatbot 

systems [9]. 

2.2. Using an expert system with Chatbot 

Expert systems are increasingly linked to Chatbots for the provision of various services 

in an unprecedented manner. In this segment, we examine the relationship between expert 

systems and Chatbots in the context of the healthcare and tourism industries. 

It has been established that the application of AI technologies can lead to improvements 

in the quality of various services. Azimi and others developed a seven-step methodology for 

the application of expert systems and Chatbots for the management of library services [7]. 

While healthcare is important for improving and maintaining the quality of human life, 

attaining information on health issues can often prove to be difficult. In view of this situation, 

Athota and others developed a medical robot linked to expert systems, which comes with the 

capacity to diagnose diseases and deliver basic information regarding their causes and effects 

prior to the user’s consultation with a doctor [6]. 

Other than providing access to medical information, this service will also serve to 

decrease the costs of healthcare. This medical Chatbot system involves the calculation for 

similarity in sentences and answers suggested by n-gram, term frequency-inverse document 

frequency (TF-IDF), and cosine similarity to attain more similar responses to the query 

submitted by the expert systems. The extended period involved the use of conventional 

diagnostic methods can lead to inaccuracies in the final results. Taking this into consideration, 
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they developed a Chatbot which can diagnose disease severity based on user textual questions 

and used the NLP model to process meaning extraction by way of decision trees and probable 

disease characterisation.  

In the context of technological developments in the tourism industry, Sperli proposes a 

framework that accumulates information on tangible and intangible sites in a unified data 

model to support the tourist journey with a conversational agent based on the Seq2Seq model 

[18]. Enterprise Service Bus is recommended for the automatic collection of future events by 

means of NLP through promotional websites or manually through organisations operating in 

this domain. As portrayed in their study, the advancement of the tourism industry is 

significantly dependent on the support of expert systems for attaining logical and digital 

solutions.  

2.3. Chatbots factors that affect customer acceptance 

Zumstein and Hundertmark considered three issues for their assessment of Chatbots: 

adequate responsiveness to customer conversations, empathy, and assistance through DL; and 

concluded that Chatbots use triple feedback measurement to reply to customers [19]. They 

found no differences between DL-based Chatbot and human agents in terms of empathy for 

emotional requests as it provided responses such as "I'm sorry that you to feel that way." 

Chatbots can provide such responses as many organisations build their Chatbot personas by 

adding their personalities, which is an accurate representation of the type and characteristics of 

the customers of these organisations. A Chatbot is expected to provide an immersive and 

engaging interaction with customers, which ultimately culminates in a business relationship 

based on trust  [20, 21].  

Among the key factors mentioned in relevant literature regarding the acceptance level of 

Chatbots is trust [19]. According to Følstad and others, the relationship between trust and 

commitment is important as commitment plays a significant role in the maintenance of 

customer loyalty. While some studies in this area delved into the issues of service quality, 

customer satisfaction, customer trust, and customer loyalty, as well as the humanising of 

Chatbot [21], others focused on the importance of increasing the trust in the security, reliability, 

and interoperability of Chatbots with existing bots [10, 19]. Therefore, the main factors to be 

considered for increasing the level of confidence in Chatbots are security, reliability, and 

accuracy. It is anticipated that young customers, who are unsurprisingly more familiar with 

mobile shopping, will benefit most from the use of Chatbots. 
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Several researchers stressed on the importance of PU, pleasure, and PEOU as the drivers 

of user acceptance for automated response systems, such as Chatbots. According to Elkhani 

with others and Isaac and others (2018), flexibility and the PEOU are the factors to be 

considered during efforts aimed at increasing the acceptability level for Chatbots [23]. They 

are also of the opinion that conventional methods do not satisfactorily meet the needs of users. . 

Isaac conducted a pilot study using Chatbot characteristics that were based on the real-time 

responses that employees provided in electronic systems and linking it to autoresponder 

services [24]. The study found a correlation between the PEOU a Chatbots by measuring the 

level of compatibility, PEOU, and net benefits [23 & 24]. Thus, PEOU and further innovation 

of the Chatbot system, subsequent to its integration with DL and ML, will serve to promote the 

acceptance of this system in various areas [25]. 

In a survey conducted by Brandtzaeg and Følstad, 42% of the respondents were 

impressed at the capacity of Chatbots to quickly and efficiently access data. There were also 

respondents who consider the relationship between Chatbots and humans an avenue for the 

enhancement of human interactions through the social media [26]. 

3. Theoretical framework 

The main constructs in the theoretical framework are presented together with the 

fundamental hypotheses applied. The compatibility of the theoretical framework with regards 

to the target audience in the KSA is also discussed.       

Various factors, including as age and gender, influence the training and acceptance of 

Chatbots [28]. Kuberkar and Singhal examined the significance of Chatbots in emerging 

technologies and smart cities with the emphasis on travel ticket purchasing and accessibility to 

information on the status of roads in terms of traffic flow [3]. They exploited UTAUT’s 

theoretical framework to conduct a preliminary survey to identify the factors which would 

encourage citizens to use public transportation instead of their own vehicles. The findings 

derived through their study can serve to significantly reduce the occurrence of crowds, travel 

delays, and air pollution in densely populated cities of the KSA; such as Riyadh, Jeddah, and 

Dammam; as well as during religious events; such as the Hajj and Ramadan. While studies 

applying the UTAUT framework are diverse and focus on perceived value with expected 

performance and expected effort, they lack several key aspects, which were highlighted in the 

theoretical framework of TAM3, to accurately gauge the acceptance level with regards to 

Chatbots.   

The emergence of AI applications significantly altered the digital transformation domain. 

Several studies applied the TAM framework to determine the level of acceptance with regards 

to modern technologies. Chocarro and others examined the acceptability of text-based Chatbots 

assistants in the education sector [29]. Their findings indicate that PU and PEOU promote the 

acceptance of Chatbots. Much like chat language that is formal, the extensive vocabulary of a 

Chatbot and its ability to learn increases its acceptance among educators. According to Araújo 

and Casais, the Chatbots present the opportunity to exploit social networks through relationship 

marketing in the digital environment [14]. They explained the use of the TAM model in e-

commerce to measure the factors that positively influence the acceptance of Chatbots and the 

intention to invest in Chatbots. Ashfaq et al. (2020) applied Chatbots as native text-based 

conversation agents to interact with many different types of users. They considered the factors 

such as satisfaction, acceptance of users, and intention of continuity with regards to customer 

service based on Chatbots. Among the models proposed is the expectation-confirmation model 

while the components proposed include service quality and information quality. According to 

their findings, PEOU and perceived enjoyment (PE) are significant indicators of intentions to 

continue using Chatbots. Their study also revealed that user satisfaction, in terms of Chatbot 

service, is an important factor for determining users’ aptitude regarding Chatbots. Thus, the 
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level of acceptance determines the quality of Chatbot services as well as user satisfaction in 

the organisational sector.  

3. 1. Proposed framework 

The proposed theoretical framework, which takes into consideration previous studies 

using TAM3, focuses on three main areas. Firstly, the relationship between components [14, 

29, 30], secondly, PEOU and PU [31 - 33], and thirdly, expansion of the TAM3 framework 

through the addition of components [34 - 36]. The level of acceptance is measured by way of 

the ground theory or through open ended questions [34 -36]. In this study, we investigated the 

aspects associated to the activation of DL systems and AI. The theoretical framework (Figure 

1) focuses on two main groups of fundamental components: the subjective and psychological 

scales. Each of these fundamental components comprises five sub-components. The subjective 

scale component comprises the sub-components of subjective norms (SNs), images (IMGs), 

relevance of job (ROJ), quality of output (QOO), and the demonstrability of results (DOR) 

while the psychological scale comprises the sub-components of self-efficacy of the robots 

(SERs), anxiety towards robots (ATR), robot's playful behaviours (RPB), perceived enjoyment 

(PE), and objective usability (OU). These ten sub-components are referred to for measuring 

the degree of correlation between PEOU, PU, and the intention to use a technology (ITU), 

which are the three basic components for measuring the acceptance and coping level with 

regards to electronic systems.  

3. 2. Main components for measuring the level of Chatbot acceptance 

The following are the fundamental components for measuring the level of acceptance 

with regards to the use of Chatbots. 

Subjective Norms (SNs): This component focuses on the compliance to employ 

Chatbots. It considers the individual’s opinion regarding the applicability of Chatbots to the 

beneficiary audience [34]. Therefore, the SNs correlate to two main components; PU and ITU; 

in accordance with the following hypotheses:  

H1.  Subjective norms (SN) positively influence perceived usefulness (PU). 

H13.  Subjective norms (SN) positively influence intentions to use a technology (ITU). 

Images (IMGs): This is the degree to which the individual realises that innovation and 

technical transformation will enhance his/her position in the social administrative system [38]. 

The IMGs component is an important aspect in the acceptance of technology in general and 

the acceptance of Chatbots in particular [2]. Thus, the relationship between IMGs and PU is 

according to the following hypothesis: 

H2. Images (IMGs) positively influences perceived usefulness (PU). 

Relevance of Job (ROJ): This is the degree to which the individual is convinced that 

the Chatbot system is applicable to the job which it was designed for [35]. This component 

focuses on defining the scope of work that was performed during the information gathering, 

design, and implementation phases of Chatbot. The relationship between ROJ and PU is 

according to the following hypothesis: 

H3. Relevance of Job (ROJ) positively influences perceived usefulness (PU). 

Quality of Output (QOO): This is the degree to which the individual is convinced that 

the system performs its functions well [35]. The QOO component focuses on the quality of the 

outputs and the materials provided to the target audience. The output of expert systems with 

Chatbot at their core comes in two parts: (a) the initial inputs and algorithms for the future 

learning of the robot and (b) the periodic measurements of the level of user satisfaction to 

achieve the required quality. Both these parts represent the main pillars of expert systems [7]. 

Thus, the relationship between QOO and PU is according to the following hypothesis: 

H4. Quality of Output (QOO) positively influences perceived usefulness (PU). 
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Demonstrability of Results (DOR): This is the degree to which the individual is 

convinced that the results derived from the use of the system are tangible, observable, and 

transferable [38]. As such, the stability of systems is essential for their attainment of practical 

maturity as well as for their future transfer and expansion. Thus, the relationship between DOR 

and PU is according to the following hypothesis: 

H5.  Demonstrability of results (DOR) positively influences perceived usefulness (PU). 

Self-efficacy of Robots (SERs): This is the capacity of a system in terms of managing 

its own capabilities [35]. This component facilitates the delivery of appropriate and useful 

answers, measures the closeness of the answer to the required accuracy, and provides the user 

with the best answer [24]. The hypothesis is as follows: 

H6. Self-efficacy of Robots (SERs) positively influences perceived ease of use (PEOU). 

Anxiety towards Robots (ATR): The escalation in anxiety and natural resistance with 

regards to Chatbot use are to be expected with the engagement of any new system [35]. This 

component focuses on lowering the level of resistance to acceptance stemming from anxiety to 

reduce the human presence required for the automation and digital transformation processes 

[2]. Thus, the relationship between ATR and PEOU is according to the following hypothesis: 

H7.  Anxiety towards robots (ATR) positively influences perceived ease of use (PEOU). 

Robot's Playful Behaviours (RPB): The pleasure derived from interacting with a 

Chatbot is the intrinsic motivation associated with the use of any new system [35]. During the 

engagement of electronic systems, the level of acceptance increases in tandem with the level 

of delight attained [6]. The hypothesis is as follows: 

H8. Robot's playful behaviours (RPB) positively influences perceived ease of use 

(PEOU). 

Perceived Enjoyment (PE): This is the degree of enjoyment associated to the use of a 

specific system subsequent to gaining sufficient experience regarding its usage [36]. Sanny and 

others. concurs by stating that the PE component focuses on the enjoyment associated to the 

use of the Chatbot system stemming from the attainment of sufficient experience and 

knowledge regarding its usage [21]. The repeated use of Chatbots will increase the enjoyment 

required to develop a good relationship between human and machine while promoting the 

usage sustainability of these machines [19]. Thus, the relationship between PE and PEOU is 

according to the following hypothesis: 

H9. Perceived enjoyment (PE) positively influences perceived ease of use (PEOU). 

Objective usability (OU): The OU focuses on the PEOU following the attainment of 

sufficient experience by an individual regarding the use of a new system [36]. This component 

emphasises on the importance of PEOU by providing an adequate and useful Chatbot usage 

experience [39]. The use of the OU component within the TAM3 framework will facilitate an 

increase in the level of use and, consequently, promote the acceptance and expansion of 

Chatbot systems [26]. Thus the relationship between OU and PEOU is according to the 

following hypothesis: 

H10.  Objective usability (OU) positively influences perceived ease of use (PEOU). 

Perceived Usefulness (PU): The PU component determines the value gained by users of 

a specific technology. It is defined as the degree to which an individual is convinced that the 

use of particular system will enhance its functionality [40]. The five independent components 

associated with PU are known as SN scales. These are the standards which focus on the tangible 

aspects and are measured according to user’s degree of acceptance [27]. Thus, the relationship 

between PU and ITU is according to the following hypothesis: 

H11. Perceived usefulness (PU) positively influences intentions to use a technology 

(ITU). 
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Perceived Ease of Use (PEOU): This is the degree of effort expended during the use of 

a particular technology or the extent to which the user craves for effort-free technology during 

the use of a particular system [41]. The five independent components associated to the PEOU 

component, which focuses on the psychological aspects of the user. Thus, the relationship 

between PEOU and ITU is according to the following hypothesis: 

H12. Perceived ease of use (PEOU) positively influences intentions to use a technology 

(ITU). 

Intentions to Use a Technology (ITU): The acceptance of a technology and intentions 

to use it in the future are determined by the behaviour of the user [35].  

4. Methodology  

In this study, involving the employees of KAU, the quantitative approach is used to 

identify the factors which can facilitate the acceptance and usage of Chatbots. The KAU is 

considered among the leading educational establishments in terms of the application of distance 

learning for university programmes. Several privacy and sustainability criteria were established 

to assess the customer acceptance value and, subsequently, transform this value into a product, 

which can be applied and measured by the target audience.  

The date collection is conducted through e-mail and WhatsApp messages were employed 

for the accumulation of data. E-mail invitations were sent to all employees of the university 

through the university’s e-mail system. The conventional snowball sample technique was used 

for the collection of data through questionnaires from groups involved in the automation and 

digital transformation process. 

The Likert scale was applied for the 44 items in the questionnaire. The scale consists of 

five levels ranging from 5 denoting ‘strongly agree’ to 1 denoting ‘strongly disagree’. The data 

is accumulated through a self-managed electronic approach accessible through Google 

services.  The data gathering process was completed within a period of nine months.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Sample size of this study is depended on the number of staff and student that is taken 

from the General Authority of Statistics of the KSA. It is approximately 120,000 [42]. The 

participants in this survey are required to be employees or students of KAU for a period not 

less than three years, with a minimum of six months’ experience in the use of Chatbot services. 

The Raosoft equation was used to calculate the sample size with a margin of error of 6.0% and 

a confidence level of 90%. The appropriate sample size was calculated as not less than 188 

participants [43]. The total sample for this survey was recorded as 196 responses, with 54% 

Table 1: Frequency of Responses of the Examined Means, SDs, Skewness, and 
Kurtosis 

Group of 

Factor 

Code 

Mean SD Skew Kurtosis 
Cronbach’s 

alpha 
CR AVE 

Rotated 

Factor 

Loadings 

SN 3.9124 0.7980 0.0723 1.288 0.8053 0.6320 0.8591 0.8822 

IMG 3.908 0.7832 0.7324 0.6557 0.8445 0.6548 0.9008 0.7766 

REL 3.7106 0.7618 0.5791 -0.9177 0.7672 0.6748 0.8184 0.7766 

Out 3.465 0.7484 0.2915 0.4514 0.8106 0.6859 0.8647 0.7787 

RD 3.4782 0.9756 -0.2389 0.8373 0.8081 0.6838 0.8621 0.7744 

RSE 4.0322 0.7003 -0.0187 0.6802 0.8404 0.6848 0.8965 0.7766 

RANX 3.6067 0.8343 0.0601 -0.6807 0.8733 0.6871 0.9316 0.7851 

RPLAY 3.6097 0.9834 0.4814 0.9526 0.8449 0.6873 0.9013 0.7595 

ENJ 3.1075 0.9262 0.4446 1.2521 0.7826 0.6934 0.8348 0.8096 

OU 4.0001 0.7406 0.3428 1.0141 0.8009 0.6646 0.8543 0.6816 

PU 3.7523 0.7737 -0.5565 0.5256 0.8232 0.7299 0.8781 0.7712 

PEOU 3.9358 0.7551 0.6823 0.8457 0.8603 0.6784 0.9177 0.7947 

ATU 3.8441 0.7644 0.5694 0.8857 0.8418 0.6852 0.8981 0.7851 
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deriving from male participants and the remainder from female participants. Table 2 displays 

Cronbach's alpha values for the theoretical framework of this study, which ranges between 

0.601 to 0.880, indicating high internal consistency and reliability of the data extracted from 

the questionnaire. 

5. Data Analysis and Descriptions 

The demographic questions were classified into four main groups. The first group 

focused on the basic characteristics of the participants and includes four questions referring to 

gender, age, current occupation, and educational level. The second group focused on the 

background of technical support services users at the university and the extent to which they 

benefited from their use of Chatbot services. The third group focused on the practical 

experiences of the participants, with an emphasis on their level of knowledge in terms of the 

blackboard educational process management systems at the university, the methods of Internet 

connection, and the purpose of this Internet connection. And the fourth group focused on the 

devices most frequently used to cope with the educational process as well as the various 

technical support methods made available through the technical services at KAU. 

The standard deviation (SD) in this study, the SD did not exceed 0.9834 [44]. It is 

essential that the skewness and kurtosis measures of the normal distribution are in an acceptable 

area for measurement and that their value is between 0 and +1.50 [45]. In this study, the 

skewness and kurtosis were -0.9177 to 1.2880, respectively, which were within the acceptable 

region for analysis (Table 1).  

Exploratory factor analysis (EFA) and confirmatory factor analysis (CFA) facilitate the 

analysis of each component in the framework to determine the strength of the groups and the 

relationship of their elements to each other as well as the strength of each item and their 

association with the components [45]. The implementation of the EFA testing procedures 

requires the execution of several comprehensive tests to verify the basic constructs in the 

theoretical framework. Namely, these tests are the the Kaiser-Meyer-Olkin (KMO) test, 

Bartlett’s B test, and the eigenvalue. Previous investigations in this area indicate that the KMO 

for social studies must exceed 68.13% for the test sample. In this study, the KMO of the test 

sample was 80.896 (Figure 2). Additionally, the Bartlett’s B test was 0.001, which is a 

significantly fitting value for testing the components in the framework. The CFA tests consider 

the links of relationships and structures to attain the general framework of SEM. In comparison 

to the EFA tests, the CFA tests deliver a more accurate interpretation of the framework [45]. 

The CFA and SEM results are presented in Table 3. Two additional tests were conducted to 

verify the results of the EFA: the composite reliability (CR) test and the average variance 

extracted (AVE) test. The CR test focuses on the composite reliability scale of two or more 

similar items in SEM and the extent of the relationship of the components in the model to each 

other [40]. The AVE is the amount of variance captured by a structure in relation to other 

framework entities [45]. As displayed in Table 1, the accepted value for measurement in CR is 



LEX LOCALIS-JOURNAL OF LOCAL SELF-GOVERNMENT  
ISSN:1581-5374 E-ISSN:1855-363X   
VOL. 23, NO. S5 (2025)                  

 

3046 
 

0.6 while the accepted value for AVE is above 0.5 [45]. These results are deemed favourable 

as the structures and the relationship between them are highly correlated. 

Among the methods for determining the suitability of the proposed framework is to 

measure the relationship between the components, which entails the testing of the hypotheses 

[45]. The hypotheses are assessed by way of three tests: t-value, p-value, and standardised 

regression coefficient. In this study, these three tests were conducted for each hypothesis to 

measure the strength of the relationship between the entities based on the previously proposed 

hypotheses. The values of the hypotheses, from H1 to H13, were recorded as between 0.9014 

and 0.3926 and they were statistically significant at a level of 0.001. The t- ranged between 

11.7526 to 6.5792. As seen in Table 3, all the results indicate that the tested hypotheses exceed 

the acceptance criteria set for this study, thus, meeting the main requirement for SEM. And 

therefore, the findings derived through our investigation reveal that the relationship between 

the components in the proposed framework meets the required degree of acceptance, indicating 

that in the context of the educational domain, the proposed framework is both appropriate and 

applicable. This framework can also be applied for increasing the level of acceptance and 

customer satisfaction in various other domains [49-53].  

 

6. Discussion and implications 

The findings derived through this study provide useful information on the various 

components of the TAM3 framework, which correlate with the uses of AI and Chatbots in 

public educational organizations. Thus, institutions that lack AI resources will face difficulties 

when it comes to determining the best option for launching projects, managing employee 

issues, and performing administrative duties quickly and effectively [32, 46]. The early stage 

of AI adoption by an institutional organisation involves the formation of a strategy for the 

acquirement of initial resources. In this study, three out of every seven attempts to complete 

the conversation between the system and the end user was successful while the satisfaction 

level was recorded as 70%, which confirms the capacity of AI for facilitating the development 

of a Chatbot for accessing support from external partners who are equipped with the resources 

and skills that public organisations require but are in short supply of [47]. Subjective scales 

may not be equally successful for all forms of cooperation in public educational institutions as 

the appearance of psychological scales will provide additional value in terms of profit and 

pleasure. In terms of Chatbot use, the target audience is focused more on personal pleasure and 

benefits than on its impact on the organisation [37]. Therefore, the involvement of mentally 

prepared employees in projects is crucial for encouraging the public to continue with their 

engagement of extended and renewable services [46]. 

Firstly: For public sector organisations inexperienced in AI techniques, the 

implementation of AI projects with the assistance of external expertise will facilitate their 

engagement of AI in their daily operations. The global economic downturn brought about by 
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the Covid-19 pandemic increased the awareness of public organisations regarding the benefits 

to be gained through digital transformation [47]. Organisations engaging the Chatbot system 

will be more efficient when it comes to issues such as workflow optimisation and the 

development of a competitive edge. Efforts to increase the acceptance level of Chatbots are 

significantly dependent on the feedback from internal customers and the willingness of external 

customers to support their usage. Agile practices that may aid the maturation of information, 

analysis, and adoption should be adopted in a manner that focuses on increasing customer 

satisfaction and their level of acceptance of Chatbot applications. [7]. 

Secondly: Organisations with average experience in AI techniques need to harness 

administrative support in order to acquire fundamental resources which are beyond the testing 

and verification stages. The capacity of internal resources to attain administrative support is 

based on the importance of the customer to the organisation. Technological advances in public 

sector organisations typically occur in stages, irrespective of their level of innovations maturity 

[48]. In the initial stage of these technical advances, innovators lead the way followed by the 

adopters of entrepreneurial projects; such as AI projects; during which organisations frequently 

simulate each other in their dealings with the consumer [49]. Thus, the significance of 

organisational factors in terms of the increase or decrease in maturity level is dependent on the 

allocation of resources as well the level of cooperation and coordination at the senior 

management level.  

Thirdly: Organisations with extensive experience in digital transformation, automation, 

and AI should serve as a source of inspiration for organisations lacking expertise in these areas. 

State-owned companies can play an important role by creating a suitable environment for the 

development and expansion of AI technologies at all levels. Therefore, it is important to 

increase education and provide accurately and diverse options that ensure that AI applications 

safeguard public values; such as transparency, fairness, justice, and accountability [11].  

7. Strengths, Limitations and conclusion  

Generally, the strength of this study is threefold. Firstly, the utilisation of quantitative 

studies boosts the knowledge required for increasing the level of acceptance and cognitive 

maturity of the clients and end beneficiaries of Chatbots. Secondly, the promotion of 

understanding regarding the importance of acceptance with regards to AI approaches and 

techniques and the ability to distinguish their different stages facilitates the linking of 

management and strategic planning aspects with the scientific research of information systems. 

And thirdly, the identification of the factors that enhance the acceptance level for Chatbots will 

assist practitioners and developers during their search for the best means to identify the 

requirements of the target segment for the purpose of increasing the engagement of Chatbot 

and AI tools in public educational institutions.  

There are three main limitations to this study. Firstly, while the participants of the survey 

are deemed to be on the same level, the reality is that the university community differs in terms 

of knowledge and skills. As such, it is recommended that future investigations in this area take 

the educational level, cognitive maturity in technology use, and age of the participants into 

consideration. These three factors might make a difference in the results derived from 

investigations to determine the level of acceptance regarding the use of modern technologies 

in educational institutions [50]. Secondly, the investigations conducted during the course of 

this study did not include an accurate assessment of the functional requirements of Chatbot 

users. In view of this discrepancy, impending studies should cover this aspect of Chatbot 

acceptance for the benefit of future investors in modern technologies. And thirdly, while this 

study focuses on the factors influencing the acceptance of Chatbot applications in the public 

sector, it does not consider the threats which come with the application of AI applications. 



LEX LOCALIS-JOURNAL OF LOCAL SELF-GOVERNMENT  
ISSN:1581-5374 E-ISSN:1855-363X   
VOL. 23, NO. S5 (2025)                  

 

3048 
 

Thus, an independent study should be conducted to address the issues of transparency and 

fairness in relation to the use of AI applications and algorithms.  

Although ML is challenging, the obstacles should be overcome with support and by 

adding a time dimension to observe the different stages of the maturation of Chatbot 

applications in AI. Public sector institutions, whether educational or otherwise, ought to 

consider the large-scale utilisation of AI technologies, which can successfully overcome 

longstanding problems previously considered unsolvable.  

 

List of References 

[1]. Adamopoulou, E., & Moussiades, L. (2020). An overview of chatbot technology. In IFIP 

international conference on artificial intelligence applications and innovations (pp. 373-

383). Springer, Cham. 

[2]. Castillo, M. J., & Taherdoost, H. (2023). The Impact of AI Technologies on E-

Business. Encyclopedia, 3(1), 107-121. 

[3]. Kuberkar, S., & Singhal, T. K. (2020). Factors influencing adoption intention of AI 

powered chatbot for public transport services within a smart city. International Journal of 

Emerging Technologies in Learning, 11(3), 948-958. 

[4]. Sperlí, G. (2021). A cultural heritage framework using a Deep Learning based Chatbot for 

supporting tourist journey. Expert Systems with Applications, 183, 115277. 

[5]. Thomas, N. T. (2016, September). An e-business chatbot using AIML and LSA. In 2016 

International conference on advances in computing, communications and informatics 

(ICACCI) (pp. 2740-2742). IEEE. 

[6]. Athota, L., Shukla, V. K., Pandey, N., & Rana, A. (2020, June). Chatbot for healthcare 

system using artificial intelligence. In 2020 8th International conference on reliability, 

infocom technologies and optimization (trends and future directions)(ICRITO) (pp. 619-

622). IEEE. 

[7]. Azimi, M. H., Dakhesh, S., & Neamatollahi, Z. (2022). Identifying the Capabilities of 

Expert Systems and Chatbots in Libraries: A Systematic Review. Iranian Journal of 

Information processing and Management, 37(4), 1153-1182. 

[8]. Bahaddad, Adel A. (2017). "Evaluating M‐Commerce Systems Success: Measurement 

and Validation of the DeLone and McLean Model of IS Success in Arabic Society (GCC 

Case Study)." Journal of Business Theory and Practice 5.3: 156-193. 

[9]. Bahaddad, A. A. (2022). Toward the effeteness for using the social media application with 

acceptable level of privacy in Saudi community: Quantitative case study. Thermal 

Science, 26(Spec. issue 1), 373-395. 

[10]. Følstad, A., Nordheim, C. B., & Bjørkli, C. A. (2018). What makes users trust a chatbot 

for customer service? An exploratory interview study. In Internet Science: 5th 

International Conference, INSCI 2018, St. Petersburg, Russia, October 24–26, 2018, 

Proceedings 5 (pp. 194-208). Springer International Publishing. Manyika, J., Silberg, J., 

& Presten, B. (2019).  

[11]. Enholm, I. M., Papagiannidis, E., Mikalef, P., & Krogstie, J. (2022). Artificial 

intelligence and business value: A literature review. Information Systems 

Frontiers, 24(5), 1709-1734. 

[12]. Badlani, S., Aditya, T., Dave, M., & Chaudhari, S. (2021, May). Multilingual healthcare 

chatbot using machine learning. In 2021 2nd International Conference for Emerging 

Technology (INCET) (pp. 1-6). IEEE. 

[13]. Araújo, T., & Casais, B. (2020). Customer acceptance of shopping-assistant Chatbots. 

In Marketing and Smart Technologies: Proceedings of ICMarkTech 2019 (pp. 278-287). 

Springer Singapore. 



LEX LOCALIS-JOURNAL OF LOCAL SELF-GOVERNMENT  
ISSN:1581-5374 E-ISSN:1855-363X   
VOL. 23, NO. S5 (2025)                  

 

3049 
 

[14]. Nuruzzaman, M., & Hussain, O. K. (2018, October). A survey on chatbot 

implementation in customer service industry through deep neural networks. In 2018 

IEEE 15th International Conference on e-Business Engineering (ICEBE) (pp. 54-61). 

IEEE. 

[15]. Adamopoulou, E., & Moussiades, L. (2020). Chatbots: History, technology, and 

applications. Machine Learning with Applications, 2, 100006. 

[16]. Mujeeb, S., Javed, M. H., & Arshad, T. (2017). Aquabot: a diagnostic chatbot for 

achluophobia and autism. Int J Adv Comput Sci Appl, 8(9), 39-46. 

[17]. Sperlí, G. (2021). A cultural heritage framework using a Deep Learning based Chatbot 

for supporting tourist journey. Expert Systems with Applications, 183, 115277.  

[18]. Zumstein, D., & Hundertmark, S. (2017). CHATBOTS--AN INTERACTIVE 

TECHNOLOGY FOR PERSONALIZED COMMUNICATION, TRANSACTIONS 

AND SERVICES. IADIS International Journal on WWW/Internet, 15(1). 

[19]. Rieke, T. D. (2018). The relationship between motives for using a Chatbot and 

satisfaction with Chatbot characteristics in the Portuguese Millennial population: an 

exploratory study. Universidade do Porto, Porto, Portugal. Recuperado de: 

https://repositorio-aberto. up. pt/bitstream/10216/116509/2/296743. pdf. 

[20]. Sanny, L., Susastra, A., Roberts, C., & Yusramdaleni, R. (2020). The analysis of 

customer satisfaction factors which influence chatbot acceptance in 

Indonesia. Management Science Letters, 10(6), 1225-1232 

[21]. Van den Broeck, E., Zarouali, B., & Poels, K. (2019). Chatbot advertising effectiveness: 

When does the message get through?. Computers in Human Behavior, 98, 150-157. 

[22]. Elkhani, N., Soltani, S., & Nazir Ahmad, M. (2014). The effects of transformational 

leadership and ERP system self-efficacy on ERP system usage. Journal of Enterprise 

Information Management, 27(6), 759-785. 

[23]. Isaac, O., Abdullah, Z., Ramayah, T., & Mutahar, A. M. (2018). Factors determining 

user satisfaction of internet usage among public sector employees in 

Yemen. International Journal of Technological Learning, Innovation and 

Development, 10(1), 37-68. 

[24]. Richad, R., Vivensius, V., Sfenrianto, S., & Kaburuan, E. R. (2019). Analysis of factors 

influencing millennial’s technology acceptance of chatbot in the banking industry in 

Indonesia. International Journal of Civil Engineering and Technology, 10(4), 1270-1281 

[25]. Brandtzaeg, P. B., & Følstad, A. (2017). Why people use Chatbots. In Internet Science: 

4th International Conference, INSCI 2017, Thessaloniki, Greece, November 22-24, 

2017, Proceedings 4 (pp. 377-392). Springer International Publishing. 

[26]. Balakrishnan, J., Abed, S. S., & Jones, P. (2022). The role of meta-UTAUT factors, 

perceived anthropomorphism, perceived intelligence, and social self-efficacy in chatbot-

based services?. Technological Forecasting and Social Change, 180, 121692. 

[27]. Terblanche, N., & Kidd, M. (2022). Adoption factors and moderating effects of age and 

gender that influence the intention to use a non-directive reflective coaching 

chatbot. SAGE Open, 12(2), 21582440221096136. 

[28]. Chocarro, R., Cortiñas, M., & Marcos-Matás, G. (2023). Teachers’ attitudes towards 

Chatbots in education: a technology acceptance model approach considering the effect 

of social language, bot proactiveness, and users’ characteristics. Educational 

Studies, 49(2), 295-313. 

[29]. Paulraj, A. (2021). An Exploratory Study of the Influences of Mobile Applications’ 

Quality and Smartphones’ Attributes on Selected Mobile Shoppers’ Buying Behaviour 

in Selected Cities of Gujarat (Doctoral dissertation, Maharaja Sayajirao University of 

Baroda (India). 



LEX LOCALIS-JOURNAL OF LOCAL SELF-GOVERNMENT  
ISSN:1581-5374 E-ISSN:1855-363X   
VOL. 23, NO. S5 (2025)                  

 

3050 
 

[30]. Ashfaq, M., Yun, J., Yu, S., & Loureiro, S. M. C. (2020). I, Chatbot: Modeling the 

determinants of users’ satisfaction and continuance intention of AI-powered service 

agents. Telematics and Informatics, 54, 101473. 

[31]. Billanes, J., & Enevoldsen, P. (2021). A critical analysis of ten influential factors to 

energy technology acceptance and adoption. Energy Reports, 7, 6899-6907. 

[32]. Jackson, D., & Allen, C. (2023). Technology adoption in accounting: the role of staff 

perceptions and organisational context. Journal of Accounting & Organizational 

Change. 

[33]. Venkatesh, V., & Bala, H. (2008). Technology acceptance model 3 and a research 

agenda on interventions. Decision sciences, 39(2), 273-315. 

[34]. Venkatesh, V., & Davis, F. D. (2000). A theoretical extension of the technology 

acceptance model: Four longitudinal field studies. Management science, 46(2), 186-204. 

[35]. Venkatesh, V. (2000). Determinants of perceived ease of use: Integrating perceived 

behavioral control, computer anxiety and enjoyment into the technology acceptance 

model. Information systems research, 11(4), 342-365. 

[36]. Rese, A., Ganster, L., & Baier, D. (2020). Chatbots in retailers’ customer 

communication: How to measure their acceptance?. Journal of Retailing and Consumer 

Services, 56, 102176. 

[37]. Moore, G. C., & Benbasat, I. (1991). Development of an instrument to measure the 

perceptions of adopting an information technology innovation. Information systems 

research, 2(3), 192-222. 

[38]. Ren, R., Castro, J. W., Acuña, S. T., & de Lara, J. (2019). Evaluation techniques for 

chatbot usability: A systematic mapping study. International Journal of Software 

Engineering and Knowledge Engineering, 29(11n12), 1673-1702. 

[39]. Davis, F. D. (1989). Perceived usefulness, perceived ease of use, and user acceptance of 

information technology. MIS quarterly, 319-340. 

[40]. Davis, F. D., Bagozzi, R. P., & Warshaw, P. R. (1989). User acceptance of computer 

technology: a comparison of two theoretical models. Management science, 35(8), 982–

1003. DOI:10.1287/mnsc.35.8.982  

[41]. Stats. (2019). Sample size calculator. Retrieved June 10, 2024, 

https://www.stats.gov.sa/sites/default/files/Table4-8_0.xlsx 

[42]. Roasoft. (2019). Sample size calculator. Retrieved June 10, 2024, from  

http://www.raosoft.com/samplesize.html 

[43]. Tabachnick, B. G., & Fidell, L. S. (2007). Using Multivariate Statistics. Boston: Pearson 

Education, Inc. Hair, J. F., Black, W., Babin, B., & Anderson, R. (2010). Multivariate 

data analysis: a global perspective (7th ed.). New Jersey: Pearson 

[44]. Tellmann, N. (2020). Examining the Dimensions and Development of an Artificial 

Intelligence Capability With Effect on Competitive Performance (Master's thesis, 

NTNU). 

[45]. Seyitoğlu, F., & Ivanov, S. (2020). A conceptual framework of the service delivery 

system design for hospitality firms in the (post-) viral world: The role of service 

robots. International Journal of Hospitality Management, 91, 102661. 

[46]. Neumann, O., Guirguis, K., & Steiner, R. (2023). Exploring artificial intelligence 

adoption in public organizations: a comparative case study. Public Management 

Review, 1-28. 

[47]. March, J. G., & Olsen, J. P. (2010). Rediscovering institutions the organizational basis 

of politics. Simon and Schuster. 

[48]. Badwelan, A., & Bahaddad, A. A. (2021). Functional requirements to increase 

acceptance of m-learning applications among university students in the Kingdom of 



LEX LOCALIS-JOURNAL OF LOCAL SELF-GOVERNMENT  
ISSN:1581-5374 E-ISSN:1855-363X   
VOL. 23, NO. S5 (2025)                  

 

3051 
 

Saudi Arabia (KSA). International Journal of Computer Science & Network 

Security, 21(2), 21-39. 

[49]. A. A. M. Teamah, W. A. Afifi, Javid Gani Dar, Abd Al-Aziz Hosni El-Bagoury, Sndus 

Naji Al-Aziz, Optimal Discrete Search for a Randomly Moving COVID19, J. Stat. Appl. 

Prob. Vol. 9, No. 3 (2020), PP:473-481: doi:10.18576/jsap/090304 

[50]. Abdullah Ali H. Ahmadini, Nitesh K. Adichwal, Mutum Zico Meetei, Yashpal Singh 

Raghav, Mohammed Ali H. Ahmadini, Ahmed Msmali, Neha Seth, Knowledge, 

Awareness and Practices (KAP) about COVID-19 in Jazan, J. Stat. Appl. Prob. Vol. 10, 

No. 2 (Jul. 2021), PP:487-497: doi:10.18576/jsap/100217 

[51]. Hamid El Maroufy, Adil Lahrouz, PGL Leach, Qualitative Behaviour of a Model of an 

SIRS Epidemic: Stability and Permanence, Appl. Math. Inf. Sci. Volume 5, No. 2 (2011) 

PP: 220-238 

[52]. H. A. A. El-Saka, The Fractional-order SIR and SIRS Epidemic Models with Variable 

Population Size, Math. sci. Lett. Vol. 2, No. 3 (2013) PP: 195-20 

[53]. Ahmed M. Yousef, Saad Z. Rida, Yassein Gh. Gouda, Asmaa S. Zaki, On Dynamics of 

a Fractional-Order SIRS Epidemic Model with Standard Incidence Rate and its 

Discretization, Prog. Frac. Diff. Appl. Vol. 5, No. 4 (2019) PP: 297-306: 

doi:10.18576/pfda/050405 

 


	 Abstract
	1. Introduction
	1.1. Definition and type of Chatbot

	2. Literature review
	2.1. Level of Chatbot acceptance in various management systems and marketplace
	2.2. Using an expert system with Chatbot
	2.3. Chatbots factors that affect customer acceptance

	3. Theoretical framework
	3. 1. Proposed framework
	3. 2. Main components for measuring the level of Chatbot acceptance

	4. Methodology
	5. Data Analysis and Descriptions
	6. Discussion and implications
	7. Strengths, Limitations and conclusion
	List of References

