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Abstract—The purposes of this research study are to develop an intelligent 
virtual universal learning (IVUL) model and to evaluate its appropriateness. The 
study consisted of two phases. Phase 1 involved the development of the IVUL 
model for universal learning. The conceptual frameworks and theories in the doc-
uments and research studies on universal design for learning, intelligent learning 
and virtual learning were studied by the researchers. All main components were 
then synthesised to design the IVUL model. This process can be divided into 
three main steps: engagement, representation, and action and expression. Each 
step has sub-steps: access, build and internalise. However, the details of these are 
dependent on the main steps. The second component is the intelligent learning 
process, an important process of the model that drives learners to automatically 
learn by themselves. Artificial intelligence is used as a crucial component that 
promotes and supports each learner to meet learning goals and objectives accord-
ing to the universal learning model. The third component is the virtual learning 
process, which results in learning through computer environments and the Inter-
net. Phase 2 involved an evaluation of the appropriateness of the IVUL model, 
with in-depth interviews with 20 experts in education and digital technologies. 
The appropriateness of the model was evaluated using the 5-point Likert scale. 
The findings show that the designed IVUL model can be used for learning devel-
opment at the highest level. 

Keywords—universal learning process, intelligent learning process, virtual 
learning process, IVUL model 

1 Introduction 

Human civilisation is now in the digital era, an era of technologies affecting all as-
pects of people’s daily lives [1]. The COVID-19 pandemic has resulted in inevitable 
radical changes across almost all areas of daily life, and became a global threat to public 
health, including the broadly and severely in education and the economy, millions of 
people have had to work and learn from their home due to the pandemic [2][3]. It has 
rapidly induced scientific and technological developments to overcome the limitations 
of adaptations for survival across many aspects of human life [4][5]. The COVID-19 
crisis has also induced new learning models for continued education, with online edu-
cation as an alternative solution [6][7], and online education with new technologies 
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have begun to be used in an ongoing digital transformation across the board in educa-
tion, and to increase the quality of the education on offer [8][9]. Online education uses 
virtual learning environments via computer systems that can stimulate learners to learn 
and work in ways similar to in normal classrooms [10][11]. Encouraging learners to 
efficiently access, search for and manage data by themselves, as well as work together 
via online systems, is the foundation for digital skills needed for future education and 
social participation [12][13]. For self-learning, learners are developed via digital plat-
forms that are flexible in terms of time management, venues, opportunities and needs. 
Learners and instructors interact with educational environments as digital platforms 
that can provide new opportunities for lifelong education [14][15]. Online education 
are being developed using artificial intelligence (AI) for stimulating and improving ed-
ucation for learners at all levels, and AI will also inevitably affect many future social 
activities [16]. The development of AI has changed many people’s daily lives quickly 
and completely. Originally, AI was developed to mimic human behaviours by learning 
from examples, gaining experiences, memorising objects, comparing understanding, 
responding to languages and symbols, making decisions and solving problems similarly 
to humans [17]. However, AI tends to perceive and react to people automatically and 
naturally, so it can be a facilitator for learners to study by themselves [18]. AI will 
ultimately be a virtual assistant for each learner and will observe and analyse the learner 
efficiently [19]. Self-learning platforms with AI will provide appropriate education for 
each learner – for example, support and guidance as well as academic evaluations will 
be conducted automatically. AI will create learning environments that stimulate learn-
ers to efficiently learn by themselves and improve their education [20]. 

Therefore, the researchers were interested in developing an intelligent virtual uni-
versal learning (IVUL) model, using AI and virtual learning environments, for all learn-
ers, with their different learning needs and including those with learning disabilities, to 
efficiently learn and improve themselves. 

2 Research objectives 

To develop and evaluate an IVUL model to be used in creating and developing an 
educational platform for all learners, with their different learning needs, to efficiently 
learn by themselves. 

3 Research methodology 

The researchers conducted the study in two phases. 
Phase 1: Develop the IVUL model by studying conceptual frameworks, principles 

and theories from relevant documents and studies, according to the following steps. 

1. Study and synthesise the main components of universal learning. Design and de-
velop a universal learning process with components that apply to providing and de-
veloping education for learners, according to the research objective. 
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2. Study and synthesise the main components of intelligent learning. Design and de-
velop an intelligent learning process with components to be used as the mechanism 
for driving the IVUL model for providing and developing education for learners of 
all learning needs, automatically and according to the research objective and goal. 

3. Study and synthesise the main components of virtual learning. Design and develop 
each component into a supporting component of the IVUL model to enable the in-
telligent learning process to use each element of the virtual learning process to sup-
port and develop education for learners, according to each step. 

4. Develop the IVUL model by analysing the process synthesis for each main compo-
nent to create linkage and design a model that can be used for automatically provid-
ing education for learners. Using AI is crucial for driving the model through virtual 
learning environments across online networks [21]. This will help each learner to 
systematically learn and apply knowledge, via activities and processes, to develop 
skills and abilities according to the learning objectives and goals and their individual 
potential. 

Phase 2: Evaluate the appropriateness of the IVUL model by conducting in-depth 
interviews with and detailing the steps and processes for 20 experts in education and 
information technologies. Apply the 5-point Likert scale to evaluate the appropriateness 
of the IVUL model. Analyse the data from the expert evaluations with basic statistics, 
including mean and standard deviation. Set the criteria for the appropriateness of the 
model as follows: 1.00–1.50 is the lowest level, 1.51–2.50 is the low level, 2.51–3.50 
is the moderate level, 3.51–4.50 is the high level and 4.51–5.00 is the highest level [22]. 

4 Result 

4.1 Model development 

The IVUL model consists of several components. The first component is the univer-
sal learning process – the main component of the model. It comprises three main steps: 
engagement, representation, and action and expression. These are processes that can 
encourage all learners to achieve learning goals according to their potential. Each step 
has sub-activities: access, build and internalise. However, the activities are conducted 
differently and according to the framework of the main steps. The second component 
is the intelligent learning process. This is an automatic system that drives learners to 
learn by themselves according to the model. It consists of four main systems: intelligent 
learning system, automatic learners’ analysis system, intelligent knowledge presenta-
tion and automatic intelligent suggestion system. These are considered important sys-
tems that can automatically drive the IVUL model in virtual learning environments. 
The third component is the virtual learning process, containing virtual learning envi-
ronments of the online systems that can promote the intelligent learning process. The 
activities and steps can be taken virtually through the online systems. There are five 
main elements: virtual learners’ interaction, virtual learning content, virtual media and 
resources, virtual learning activities and virtual assessments. The three overarching 
components follow three steps according to the universal learning process as follows. 
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Step 1: Engagement is the step that stimulates learners to engage with learning. It 
is the first step of the universal learning process. It starts from the main interactions 
between the components of the intelligent learning process in the intelligent learning 
system and components of the virtual learning process with learners’ interactions that 
occur through the online learning environments. The intelligent learning system com-
municates and interacts with the learners when they enter the learning model. This re-
sults in virtual interactions between the learners and the learning model. The intelligent 
learning process then takes the following steps of engagement. 

─ Access is a step of the intelligent learning process that stimulates learners to be in-
terested in and engaged with self-learning according to their needs. For this step, the 
registration was designed and developed by the researchers to allow learners to sign 
up and then view lessons to stimulate and provide opportunity for them to choose 
and engage with lessons according to their interests and needs. 

─ Build is a step of the intelligent learning process that builds learners’ understanding 
of the objectives of the chosen lessons. For this step, the descriptions were designed 
and developed by the researchers to explain the objectives and goals of the chosen 
lessons. 

─ Internalise is a step of the intelligent learning process that encourages learners to 
internalise the stimuli and motivations of the previous steps to stimulate them prior 
to receiving details of the education and to identify focal points and areas for im-
provement. For this step, the pre-test was designed and developed by the researchers 
to encourage learners to take the test and view the results to evaluate their knowledge 
and understanding before each lesson, as well as enabling the automatic learners’ 
analysis system to analyse the data from the pre-test and identify any lacking in un-
derstanding that need to be conveyed to the learners. 

Step 2: Representation is the second step of the universal learning process that 
helps learners learn and understand content. There are consistent and related processes: 
the intelligent learning process, the automatic learners’ analysis system, the intelligent 
knowledge presentation, the virtual learning process with virtual learning content and 
the virtual media and resources with virtual learning activities. The automatic learners’ 
analysis system considers the analysed data from the pre-test to identify aspects of the 
lessons on which the learners should focus. Then, the intelligent knowledge presenta-
tion uses the virtual learning content as well as the virtual media and resources to ex-
plain and provide examples as well as improve the understanding of the learners. This 
involves virtual learning activities. The intelligent learning process contains the follow-
ing steps. 

─ Access is a step of the intelligent learning process. The automatic learners’ analysis 
system and the intelligent knowledge representation provide interesting content to 
stimulate learners to access lesson descriptions and topics they will learn. For this 
step, the activity was designed and developed by the researchers to display the topics 
and encourage learners to choose and access content before or after learning the con-
tent respectively suggested by the automatic learner’s analysis system. 
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─ Build is a step of the intelligent learning system. The automatic learners’ analysis 
system and the intelligent knowledge presentation help learners understand the con-
tent they choose by providing important information. The descriptions and examples 
are provided in various forms of multimedia. The intelligent knowledge presentation 
automatically presents the virtual learning content as well as the virtual media and 
resources of the virtual learning system to learners. For this step, the activity was 
designed and developed by the researchers to provide examples and illustrations to 
encourage learners to learn and thoroughly understand the content according to the 
objectives and goals of the lessons. The automatic learners’ system analyses learn-
ers’ facial expressions, actions and gestures, elucidating their interests. If it is found 
that the learners are bored or uninterested in learning, the data is sent to the intelli-
gent knowledge representation. The new activities and learning methods produced 
then stimulate and attract the learners. 

─ Internalise is a step of the intelligent learning process. The automatic learners’ anal-
ysis system and the intelligent presentation encourage learners to absorb the lessons. 
The learners receive suggestions via the summaries and techniques to understand the 
lessons. This step was designed and developed by the researchers for the learners to 
summarise the main points of a lesson to obtain pertinent knowledge that applies to 
solving problems or achieving the learning objectives and goals. For this step, the 
learners can download the lesson content, save it and review it when offline. 

Step 3: Action and Expression is the third step of the universal learning model that 
develops learners’ skills and allows them to demonstrate their abilities after processing 
the knowledge they obtain. This is considered an important step of the learning process 
and develops learners’ skills according to the learning objectives and goals. This is 
consistent with the intelligent learning process, the automatic learners’ analysis, the 
automatic intelligent suggestion system and the virtual learning process consisting of 
the virtual learning activities and assessments. The intelligent learning process contains 
the following steps. 

─ Access is a step of the intelligent learning model. The automatic learners’ analysis 
system and the intelligent suggestion system enable learners to access the activity 
topics and choose from them according to their interests and needs. This step was 
designed and developed by the researchers to encourage learners to choose the topics 
of lesson activities according to their interests and needs as well as the order of the 
topics suggested by the automatic learners’ analysis system. 

─ Build is a step of the intelligent learning model. The automatic learners’ analysis 
system and the intelligent suggestion system are the assistants and consultants of the 
learners until they develop skills from the practices according to the various steps. 
This step was designed and developed by the researchers into a practice set. The 
intelligent suggestion system implements practice steps and provides reinforcement 
to develop learners’ skills according to the learning objectives and goals. This step 
is an important process that develops skills according to the objectives and goals of 
each lesson. 

─ Internalise is a step of the intelligent learning process. The automatic learners’ anal-
ysis system and the intelligent suggestion system encourage learners to absorb the 
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lessons by engaging in activities and demonstrating their skills. This step was de-
signed and developed by the researchers to summarise the results and encourage 
learners to take the post-test and display their results. The learners learn concrete 
skills that can be applied to problem-solving in future situations. The automatic 
learners’ analysis system can evaluate the level of the learners’ skills according to 
the objectives and goals of the lessons. 

Each step of the IVUL model continuously records data in the system. The learners 
can exit the lessons at any time, and they can resume lessons, as automatically sug-
gested and displayed by the system, if they return to the platform. After learners take 
the post-test for each lesson, the system automatically analyses the results. The auto-
matic intelligent suggestion system provides suggestions on what they should learn and 
understand. All of the systems require learners to take all lessons. Even though they 
learn and develop all skills from all lessons. 

The main components of the universal learning model, the intelligent learning pro-
cess and the virtual learning process were linked by the researchers and designed into 
images that reflect the model and its consistent and relevant functions, as shown in 
Figure 1. 

 
Fig. 1. The IVUL model 

As per Figure 1, the IVUL model consists of main components that are consistent 
and relevant. The inner ellipse shows the universal learning process with its three main 
steps: engagement, representation, and action and expression. These are the steps that 
encourage all learners to learn and achieve learning goals according to their potential. 
The second part, in the outer ellipse, is the intelligent learning process. This has four 
main systems: the intelligent learning system, the automatic learners’ analysis system, 
the intelligent knowledge presentation and the automatic intelligent suggestion system. 
These are the main systems of the model that automatically drive the universal learning 
process and the virtual learning process. The third part, the outermost part, is the virtual 
learning process, which has five main components: the virtual learners’ interaction, the 
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virtual learning content, the virtual media and resources, the virtual learning activities 
and the virtual assessments. These are the main components of the virtual learning en-
vironments of the online systems that support the intelligent learning process, which 
can competently implement the virtual learning activities and steps according to the 
model. 

4.2 The evaluation results of the IVUL model 

The IVUL model evaluation results from 20 experts in education and information 
technologies are as follows. 

As per Table 1, the appropriateness of each item was at the highest level. For the 
steps of representation, internalise is the activity that summarises the main points of a 
lesson to provide durable knowledge for the learners to apply to problem-solving. It has 
the highest mean (𝑥̅𝑥 = 5.00 S.D. = 0.00). The total average of the evaluation results of 
the IVUL model is at the highest appropriateness level (𝑥̅𝑥 = 4.79 S.D. = 0.45). 

Table 1.  The appropriateness of the IVUL model 

Item 
Appropriateness level 

𝒙𝒙� S.D. Interpretation 
1. The IVUL Model is consistent with the basic principles and con-
cepts of learning system developments. 4.80 0.41 Highest 

2. The components of the model are as follows 
    2.1 The overview of the components of the universal learning pro-
cess. 

4.65 0.59 Highest 

          2.1.1 Engagement is the first step that stimulates and attracts 
the learners to participate in learning. 4.80 0.52 Highest 

           - Access is the activity for registration that signs up, greets 
and encourages learners to choose a lesson according to their inter-
ests or needs. 

4.80 0.41 Highest 

           - Build is the activity that provides and encourage learners to 
understand the objectives and goals of the lessons. 4.90 0.31 Highest 

           - Internalise is the activity that provides and encourage learn-
ers to take the pre-test and view the results to evaluate their 
knowledge and understanding before each lesson. 

4.80 0.41 Highest 

          2.1.2 Representation is the step that presents interesting con-
tent that learners can understand easily. 4.90 0.31 Highest 

           - Access is the activity that shows the topics and encourages 
learners to choose content according to their interests or needs. 4.90 0.45 Highest 

           - Build is the activity that provides examples and illustrations 
for learners to learn and thoroughly understand the content according 
to the objectives and goals of the lessons. 

4.90 0.31 Highest 

           - Internalise is the activity that summarises the main points of 
a lesson to develop durable knowledge that learners can apply to 
solving problems or other practices. 

5.00 0.00 Highest 

          2.1.3 Action and expression is the step where learners take ac-
tion and demonstrate their abilities after learning the content of each 
lesson. 

4.95 0.22 Highest 
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           - Access is the activity that encourages learners to choose the 
topics of a lesson activities according to their interests or needs. 4.95 0.22 Highest 

           - Build is the activity that implements the practice steps and 
provides reinforcement to develop learners’ skills according to the 
objectives and goals of the lessons. It is an important process that 
supports the developments according to the objectives and goals. 

4.95 0.22 Highest 

           - Internalise is the activity that summarises results and encour-
ages learners to take the post-test and display these results to develop 
learners’ durable skills for problem-solving in various situations. The 
learners learn concrete skills that can be applied to problem-solving 
in future situations. 

4.85 0.37 Highest 

    2.2 The overview of the components of the intelligent learning 
system. 4.80 0.41 Highest 

          2.2.1 The intelligent learning system is the system that replaces 
teachers, implementing all learning processes. 4.75 0.55 Highest 

          2.2.2 The automatic learners’ analysis system is the system 
that analyses the learning behaviours of the learners in each step. 4.75 0.44 Highest 

          2.2.3 The intelligent knowledge presentation system is the sys-
tem with the main duty to present and explain the content and exam-
ples. 

4.80 0.52 Highest 

          2.2.4 The automatic intelligent suggestion system is the system 
with the main duty to train learners and allow them to demonstrate 
their skills. It supports the developments of their skills according to 
the learning objectives and goals. 

4.70 0.57 Highest 

    2.3 The overview of the components of the virtual learning pro-
cess. 4.80 0.41 Highest 

          2.3.1 The virtual learners’ interactions are the interactions and 
communication between the learners and the intelligent learning sys-
tem in the virtual learning environments. 

4.65 0.67 Highest 

          2.3.2 The virtual learning content is the content collected and 
stored in digital files on the online systems to enable the intelligent 
knowledge presentation to present the knowledge to learners and al-
low them to conveniently and quickly access the content through the 
virtual learning system. 

4.70 0.57 Highest 

          2.3.3 The virtual media and resources are the learning materi-
als supporting learners and the sources of the data collected and 
stored in files on the virtual learning system. 

4.75 0.44 Highest 

          2.3.4 The virtual learning activities are the activities and learn-
ing processes of learners on the virtual systems or computer net-
works, which can be accessed via any device with an Internet con-
nection. 

4.67 0.59 Highest 

          2.3.5 The virtual assessments check the behaviour of the learn-
ers to measure and evaluate results via the online systems, using AI. 4.60 0.60 Highest 

3. The instructions of all components of the intelligent learning 
model are clear and connected. 4.75 0.44 Highest 

4. The components of the IVUL model are consistent. 4.80 0.41 Highest 
5. The orders of the components in the virtual learning model are ap-
propriate and easy to understand. 4.60 0.50 Highest 

6. The overview of the components of the IVUL model is complete 
and meets the requirements and research objectives. 4.85 0.37 Highest 

7. The processes of the IVUL model are applicable. 4.65 0.59 Highest 
Total 4.79 0.45 Highest 
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5 Discussion 

It is possible to apply the IVUL model for developing learners and meeting individ-
ual learning requirements by making it consistent with the universal designs based on 
the conceptual frameworks and guidelines of the universal learning developments of 
the Centre for Applied Special Technology, for improving the efficiency of the educa-
tion for all learners (CAST) [23][24]. It is a process that supports all learners, with 
physical, emotional, social and intellectual differences and those with learning disabil-
ities, to learn and develop skills and to meet the learning goals according to their po-
tential [5][6]. It is also the framework that is most acceptable, applicable and referenced 
because it is based on qualitative scientific data on various learning methods consistent 
with the functions of the three parts of the brain [25][26]. The first step, engagement, 
is the step stimulating learners’ brains to be active and participate in learning. It stimu-
lates the emotion to learn and is the preparation for attracting and motivating learners. 
The main goal is to stimulate and motivate learners to be interested and participate in 
learning as much as possible [8][11]. There must be various and interesting methods to 
attract and stimulate learners to participate in learning. The second step, representation, 
is the step stimulating learners’ brains to perceive and remember the information. It 
presents the information to learners. It is the important step that encourages learners to 
absorb the content. The main goal is to present content that is interesting and under-
standable according to individual learning styles [9][18]. The third step, action and ex-
pression, is the step stimulating learners’ brains to think during practices and expression 
by applying the knowledge. It prepares learners to practice and express learnt behaviour 
and skills by applying their knowledge. It develops analytical thinking, leading to ef-
fective decision-making. The main goal is conducting activities according to the learn-
ing objectives that systematically develop learners’ skills and abilities [6][15]. 

The intelligent learning process is the part of the system that encourages learners to 
automatically learn by themselves, according to the intelligent suggestions on the sys-
tem [1][17][27]. It consists of AI that supports learners, according to their interests, to 
meet the learning objectives and goals [16][28]. It involves processes and steps, includ-
ing the virtual learning process, allowing learners to learn within the computer environ-
ments [11][29][30]. There are various supporting components of the online system, a 
system which learners can directly access via the Internet inside or outside of their 
classroom [10][12][31]. The virtual learning environments of the future will be envi-
ronments accessed through computer systems using digital technologies, computer 
graphics, multimedia and virtual 3D hologram [7][13][32]. These will enable learners 
to interact with the learning content and processes of the virtual systems using avatars, 
supporting immersive interaction with the virtual learning environment and improving 
the attractiveness and challenges of educational developments [19][33]. 

6 Conclusions 

The IVUL model was developed by studying and synthesising theoretical concepts 
in documents and research studies on universal learning, intelligent learning and virtual 
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learning. All components were synthesised to design a new and contemporary model 
by combining AI and online virtual learning to drive universal learning. Its design could 
lead to the development of future intelligent learning platforms, with automatic systems 
replacing instructors and stimulating users to be interested in learning by providing 
suggestions and presenting content and guidelines according to users’ learning styles. 
Learners will engage with practices to develop their skills and be asked questions that 
stimulate them to learn appropriately. The platforms will evaluate learners’ results ac-
cording to their personal traits, report the evaluation results to learners for their im-
provement, be applicable to continued education, improve learners’ skills (up skills and 
re-skills), meet learners’ different needs equally and meet the learning objectives and 
goals according to learners’ potential. An intelligent learning model is one that supports 
learners to automatically learn through the AI system by themselves. They are the sys-
tems supporting all learners, with different interests, to meet the learning objectives and 
goals. For virtual learning, learners are in online environments supported by online sys-
tems that can be accessed inside or outside of the classroom. Learners can learn in any 
place, at any time if they can connect to the Internet, supporting convenient and safe 
learning that can occur even in situations such as the COVID-19 pandemic that neces-
sitate social distancing and online education. The AI and virtual learning technologies 
will design and manage the learning model appropriate to the individual, but the limi-
tation of developing the platforms completely requires a very high budget. 
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