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Abstract 
Many higher education institutions in Viet Nam are adopting e-learning to explore new 
education opportunities. However, the successful implementation of e-learning 
depends on various aspects of the organization's readiness, particularly technology 
readiness. This research aims to identify and develop a scale that measures the required 
technology factors for evaluating the readiness of higher education institutions in Viet 
Nam to deploy e-learning. To achieve this, the authors presented the concept and scales 
of eight technology factors: hardware, software, connectivity, security, flexibility, 
skills and support, and data centers. These factors were identified through two rounds 
of Delphi interviews with 17 experts. This research provides a framework for higher 
education institutions to assess their readiness to implement e-learning projects based 
on technological criteria 
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1 Introduction 

1.1 Research Problem 
In 1990s, the use of information technology in 
education, especially e-learning, was limited in 
Vietnamese universities. There were no incentives for 
schools to adopt information technology in education, 
and the State did not have policies to encourage and 
support universities in deploying information 
technology applications. Although online training had 
emerged in many parts of the world, and its benefits 
have been recognized by some Vietnamese trainers , 
the application of e-learning still needed to be 
improved in scales and forms. However, due to the 
impact of the COVID-19 pandemic, most higher 
education institutions in Vietnam have switched from 
traditional face-to-face to online teaching and learning. 
Moreover, several reports have suggested that Vietnam 
has the potential to become one of the world-leading 
countries in developing e-learning [1]. 

Vietnam's online education is still in the early stages of 
development compared to developed countries. Thus, 
several issues need to be studied and resolved [2]. 
Some key issues that require attention include 
digitization of learning materials and improving the 
quality of human resources such as leaders, academic 
staff, students, and support staff. These factors are 
crucial for ensuring success while implementing online 
training in higher education institutions and should be 
assessed beforehand. Readiness for e-learning refers to 
how well an organization is prepared to adopt the 
technology and must be taken into consideration before 
implementing an online learning program [2] 
Technology plays a crucial role in assessing readiness 
for online learning and directly impacts the educational 
institutions' effectiveness. Online learning can only be 
conducted if the technological aspect is fully prepared 
[3]. Additionally, Kituyi and Tusubira argued that 
educational institutions can only maximize the benefits 
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from online training if they are well-prepared in terms of 
technology, including both hardware and software [4]. 
This view is supported by the previous study, which 
compared 11 studies related to the success factors of e-
learning and found that technology was always 
identified as the most critical [5].  
It is crucial to evaluate the technological readiness to 
determine the success of implementing e-learning in 
higher education institutions. However, most studies 
only focus on measuring the preparation of individual 
participants, such as learners or teachers, rather than 
assessing the readiness at an organizational level. 
Technology, policies, and stakeholder coordination 
mechanisms can only be fully invested in and built with 
organizational readiness. Therefore, this study aims to 
identify crucial technological readiness factors and 
establish the scales to quantify the readiness at 
educational and training institutions. Ultimately, the 
goal is to develop a standard set of criteria to measure 
readiness factors for implementing online training in 
higher education institutions in Viet Nam. 
1.2 Concepts 
1.2.1 E-learning 
Watkins et al. define e-learning as using electronic 
media and technology in education, such as images, 
text, animation, audio, and video streaming [6]. Other 
studies also share a similar definition, emphasizing the 
role of Information and Communication Technology 
(ICT) in education [7], [8] 
E-learning is seen as an innovative approach to design 
and equip better educational facilities from the 
perspective of innovative methods [9]. The goal is to 
create interactive and learner-friendly learning 
environments anywhere and anytime, using digital 
resources and cutting-edge educational methods.  
Alharthi et al. propose an overall definition of e-
learning as "an educational solution to provide 
knowledge, facilitate learning, and improve 
performance by creating, using, and managing 
technological processes and resources appropriately." 
[10] 
Overall, e-learning is considered an important 
innovation in education, with the ability to overcome 
time and space barriers to provide a flexible and 
positive learning model for the twenty-first century. 
1.2.2 E-readiness 

E-readiness is an important concept that has gained 
significant interest from researchers and policy-makers 
worldwide. It is closely associated with the 
development of Information and Communication 
Technology. Since the late 1990s, organizations have 
developed several frameworks to assess e-readiness 
across various sectors. A total of 1506 surveys have 
been conducted in 68 countries to evaluate the e-
readiness indicators. These indicators provide data and 
serve as an international policy issue to address the 
digital divide. 
From an organizational perspective, e-readiness is the 
capacity to use information technology in specific 
contexts and opportunities [11,12]. This is often used 
to assess readiness to engage in e-activities such as e-
commerce and e-government. 
In the field of higher education, e-readiness is defined 
by various authors as an organization's mental and 
physical readiness for learning experiences [9, 13-15]. 
It is considered an ongoing process that needs to be 
evaluated to ensure the effectiveness of e-learning 
implementation. Abdelrahim et al. emphasize the role 
of e-readiness in supporting educational institutions to 
integrate appropriate and effective e-learning 
initiatives [16]. 
Due to the diversity of educational institutions and 
different infrastructures, self-assessment of readiness 
factors is necessary before implementing e-learning. 
This enables institutions to design e-learning strategies 
and experiences to meet their specific conditions and 
needs. In other words, adopting e-learning without 
proper planning can lead to increased costs and failure. 
1.2.3 Technological readiness 
E-learning technology refers to using different types of 
technology to support and enhance the teaching and 
learning process. These technologies include 
computers, the Internet, mobile phones, audio and 
video systems, CDs, DVDs, video conferencing, email, 
and discussion forums. Before implementing e-
learning, it is crucial to prepare several factors such as 
the availability of computers and Internet which are 
necessary for technological readiness. In other words, 
the effectiveness of online learning implementation 
depends on the readiness of the ICT infrastructure. 
Researchers have found that technology readiness is a 
significant factor that influences online learning 
outcomes. Therefore, it is necessary to assess 
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technology readiness before implementing an online 
learning system to enhance the benefits and mitigate 
the challenges. A review study identified six 
technological factors that can affect readiness for e-
learning, including hardware, software, connectivity, 
security, system flexibility, and technical and support 
personnel [9]. 

2 Research Methodology 

Dalkey N. from the RAND Corporation played a 
significant role in developing the Delphi method, 
which is widely used today for the future forecast in 
various fields like healthcare and social research [17]. 
This method allows participants to form independent 
opinions, leading to reliable conclusions. The Delphi 
method has been used for over 50 years and has a rich 
history, starting from its use in North America in 
commerce and government. This study used the Delphi 
method to review and comment on the technological 
readiness factors for online learning, thereby making 
the survey more efficient and effective. 
2.1 Expert panel 
Identifying an 'expert panel' is a crucial element of this 
type of research. The Delphi method determines the 
best policy consensus  through selected experts who 
provide accessible and quick opinion-based 
information [18]. Professionals based on their position 
in an organization, public recognition, or other study 
participants' recommendations [19]. Standard criteria 
for defining experts include knowledge, experience, 
and the ability to influence policies [20-23]. 
This study proposes the following criteria for selecting 
experts in the Delphi method and the development of 
e-learning in Viet Nam [24]: 
- At least three years of experience and knowledge in 
e-learning. 
- Expertise in technological aspects and higher 
education management 
-  Holds a master or doctoral degree 
- More than five years of experience in teaching, 
training, or management related to higher education. 
Linstone et al. recommend an expert panel size of 10 -
50, while Fowles suggests a minimum of seven 
members [25]. Ziglio notes that even small groups of 
(10-15) specialists can yield good results [26]. 
Therefore, the Delphi study for this research will 
include (10-15) experts in the field of e-learning. 

2.2 Research process 
The Delphi method involves a series of group 
discussions to achieve a consensus or gain a deep 
understanding of complex issues [27]. Experts do not 
need to communicate with each other directly but can 
discuss the research topic through the coordination 
with a research team [28]. The Delphi interview 
process begins with inviting experts and collecting 
their feedback. In this particular case, 20 experts with 
expertise and experience in online university training 
were selected to provide input to the research team. 
After the first round of feedback in December 2023, 
the team received 17 out of 20 expert feedbacks. To 
ensure objectivity, the team keeps the experts' 
personal information confidential. Each expert was 
asked to select a nickname and encode into characters 
(e.g., E1 = expert 01; E2 = expert 02....; E17 = expert 
17).  
The panel of specialists comprises 17 members, with 
nine men and eight women, three of them hold the 
position of Associate Ph.D., eight of them hold doctoral 
degrees, and the other experts have master's degrees. 
Furthermore, 14 professionals have more than ten years 
of experience in higher education, and all experts have 
more than three years of experience in e-learning. 
Detailed information about the panel of experts is 
shown in Table 1. 
Table 1 General information about the "expert panel" 

Expert background 
Percentage 

(%) 

Gender 
Male 52.9 

Female 47.1 

Age 

30 to 40 23.5 

40 to 50 41.2 

50 to 60  29.4 

> 60 5.9 

Academic Title 

Master 35.3 
Ph.D. 47.1 
Asscociate. Prof., 
Ph.D. 

17.6 

Experience in the 
field of education 

(3 to 10) years 17.6 
> 10 years 82.4 

Experience in the 
field of e-learning 

(3 to 5) years 47.1 
(5-10) years 35.3 
> 10 years 17.6 

Position 
Lecturer  35.3 
Education Manager 5.9 
Dean of Faculty 11.8 
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Vice President 17.7 
Program Director/ 
Chief Representative 

23.6 

 
2.3 Questionnaire design 
To build a set of criteria in the field of technology to 
assess the readiness for online training, the authors 
have designed a survey through 02 rounds as follows: 
- Round 1 of the questionnaire has three parts: A, B, 
and C. Part A explains the general concept, part B 
proposes scales for technological aspects, and part C 
collects personal information from experts. Experts 
rate the questionnaire on a 5-point Likert scale, with 
one being "Completely inappropriate" and five being 
"Completely appropriate." Open-ended questions are 
also included at the end of each scale, allowing experts 
to suggest new elements or adjust the existing ones. If 
experts have more suggestions, a Delphi interview will 
be conducted in round 2. 
- Round 2 has the same content and format as round 1, 
but the concepts and scales have been updated and 
adjusted based on expert opinions from round 1. To 
reach an absolute consensus, experts are asked to rate 
the questionnaire the second time on a 5-point Likert 
scale. Open-ended questions are still included at the 
end of each scale, allowing experts to suggest new 
elements or adjust updated ones. If necessary, Delphi 
interviews will continue until an absolute consensus is 
reached among the experts. 
2.4 Data collection and analysis 
The authors of a survey will analyze the data into two 
categories: closed and open-ended questions. For the 
closed questions, the authors will assess the level of 
agreement among participants based on the average 
score and standard deviation of the data [29-30]. 
Consensus is considered appropriate if the average score 
is between 3.4 and 4.19 and highly appropriate between 
4.20 and 5.0. However, if the score is below 3.4, 
inconsistencies must be addressed and corrected. The 
standard deviation is also used to determine consensus, 
with a value below 1.0, indicating a high degree of 
agreement among specialists. Conversely, a standard 
deviation above 1.0, despite the relevance of the results, 
implies disagreement among the surveyed experts. 
On the other hand, open-ended questions gather expert 
opinions and knowledge on essential issues such as 
adding new elements, re-naming existing ones, or 

modifying element descriptions. Expert answers to 
open-ended questions usually contain more descriptive 
text than quantitative data. Therefore, before accepting 
the feedback, the team needs to read and understand all 
expert opinions to determine if it is relevant to the 
study's objectives. The study follows basic rules for 
analyzing expert feedback [31].  
- If there are many disagreements among experts 
regarding the concept or scale of a technological factor, 
the majority viewpoint will be respected.  
-  If more than one expert propose a change or addition 
to the wording of the list of technological elements, the 
proposal will be considered.  
- Suppose only one expert proposes a change or 
addition to the concept or scale of a technological 
factor. In that case, the change will be considered as 
long as it is not due to a misunderstanding or mistake 
on the expert's part.  
- However, suppose only one expert proposes a change 
or addition to the name of the scales of technological 
factors, and other experts still need to propose this 
change. In that case, this opinion will not be accepted. 

Table 2 Average values [29, 30] 
Factor Mean 

1.00 to 1.79 Completely inappropriate 
1.80 to 2.59 Inappropriate 
2.60 to 3.39 Neutral 
3.40 to 4.19 Appropriate 
4.20 to 5.00 Completely appropriate 

3 Results and Discussion 

3.1 Delphi interview round 1 
Table 3 displays the expert agreement on the factors 
that affect the technological preparedness of online 
learning, along with their scale. The findings indicate 
that the highest mean was 4.88 (SD = 0.33) and the 
lowest GPA was 4.65 (SD = 0.49), both of which are 
within the "Completely appropriate" range, as shown in 
Table 2. The "Security" and "Skills and support" 
factors scored the highest mean of 4=0.88/5.0 (SD = 
0.33), while the general concept of technical factors 
received the lowest mean of 4.65/5.0 (SD = 0.49). 
Therefore, it is clear that the participants reached a 
strong consensus on both the overall concept and the 
scale of technological preparedness. Additionally, the 
results show that the standard deviation (SD) for all 
factors is less than 1.00, indicating a high level of 
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agreement among the experts on the concept and scales 
of technological preparedness. 
Table 3 Descriptive statistics of Round 1 survey results 

No Factors Mean SD 
1 Technology concept 4.65 0.49 
2 Hardware 4.82 0.39 
3 Software 4.76 0.44 
4 Connectivity, x,  

flexibility, skills and  4.82 0.39 

support, and data centers 
5 Security  4.88 0.33 
6 Flexibility 4.76 0.44 
7 Skills and support 4.88 0.33 
8 Data centers 4.71 0.59 

In round 1 part B, experts were asked to suggest new 
elements or edits to concepts or scales. Table 4 presents 
expert and research team responses. 

       Table 4 Data analysis of open questions 

No Factors Scale description Expert opinion Response from the 
researchers 

1 Technology 
concept 

The technical element of 
teaching and learning 
involves the use of 
various types of 
technology to facilitate 
and enhance the process. 
Before deploying an e-
learning unit, it is 
essential to complete 
technical requirements 
such as ensuring the 
availability of computers, 
necessary conditions, and 
internet-connected 
equipment. 

Agree Not change 

2 Hardware Before applying e-
learning, hardware 
devices such as 
computers, servers, and 
communication 
networks must be 
available 

E15: Use "Internet" 
instead of 
"Communication 
Network" to avoid 
confusion with 
communication in 
marketing 

Agree and adjust as 
expert opinion E15 

3 Software Before applying e-
learning, it is necessary to 
have access to programs 
and applications that 
enable e-learning systems 
to operate, including 
digital libraries and digital 
data such as online 
documents and 
multimedia documents. 

Agree Not change 

4 Connectivity The ability to easily 
connect and communicate 

Agree Not change 
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with electronic devices, 
computer systems, 
software or the Internet 
should be regularly 
updated and convenient. 

5 Security  Universities require 
professional software to 
safeguard computer 
systems from 
unauthorized access, data 
loss, interception, 
corruption, and 
destruction. 

Agree Not change 

6 Flexibility The universties has 
formulated plans to 
respond to any changes in 
regulations or teaching 
conditions that may arise 
in the future. 

Agree Not change 

7 Skills and 
support 

Technical staff must 
possess the knowledge 
and skills to maintain and 
upgrade information 
technology systems and 
provide technical support 
to lecturers and students. 

E 15: The attitude of 
technical staff is also an 
important factor besides 
knowledge and skills 

Agree and adjust as 
expert opinion E15 

8 Data centers The university has its own 
data center, which may be 
self-invested or 
outsourced, for storing, 
processing, or controlling 
training data. 

Agree Not change 

9 New scale 
addition 

 E15: adding the scale "Easy 
to use on many platforms 
and devices (laptop, ipad, 
smartphone, ...)" 

This content has been 
integrated in the scale 
of "connectivity". 

Based on the results from the first Delphi interview 
round, there was a high consensus among experts 
regarding the concept and scale of factors. However, 
after receiving suggestions from part B, the authors 
made minor adjustments to the "hardware" and "Skills 
and Support" scales. After these adjustments, the 
questionnaire was sent to the experts and reviewed in 
round 2. 
3.2 Delphi interview round 2 

In the second round of assessment, experts were 
assigned to reviewing and revising previously and 
proposed scales of technological readiness. They were 
asked to provide their input on a 5-point Likert scale, 
ranging from "1= Completely inappropriate" to "5 = 
Completely appropriate". The communication network 
scale was adjusted to "internet" under the "hardware" 
scale, and "attitude" was added to "knowledge and 
skills" under the "Skills and Support" scale. The results 



 

 
ĐҢi hҸc NguyҴn TҤt Thành   

TҢp chí Khoa hҸc & Công nghҵ Vol 7, No 1120 

https://doi.org/10.55401/p0a42k67 

of expert consensus on the revised scales are presented 
in Table 5. 
Table 5 Descriptive statistics of Round 2  survey results 

No Factors Mean SD 
1 Hardware 4.51 0.51 
2 Skills and supports 4,.50 0.50 

Based on Table 5, both adjusted scales received an 
average score of 4.50 to 4.52 out of 5, with standard 
deviations of 0.51 and 0.52. This indicates that both 
adjustment scales have achieved a high consensus 
among experts. In part B of the round 2 questionnaire, 
the experts did not suggest any adjustments or additions 
to the general concept and current factors. 
Therefore, it can be concluded that round 2 is the final 
round of the Delphi study because the expert panel 
needed to make adjustments/additions to the scale 
concept or propose new elements in round 2. Therefore, 
the authors decided that the second round was the final 
round of this study. The final result of the concept and 
scale of technical readiness is shown in Table 6.  
Table 6 The final result of the concept and scale of technical 
readiness 

No Factors Scale description 
1 Technology 

concept 
The technical element of 
teaching and learning involves 
the use of various types of 
technology to facilitate and 
enhance the process. Before 
deploying an e-learning unit, it 
is essential to complete 
technical requirements such as 
ensuring the availability of 
computers, necessary 
conditions, and internet-
connected equipment. 

2 Hardware Before applying e-learning, 
hardware devices such as 
computers, servers, and 
internet must be available 

3 Software Before applying e-learning, it is 
necessary to have access to 
programs and applications that 
enable e-learning systems to 
operate, including digital 
libraries and digital data such as 
online documents and 
multimedia documents. 

4 Connectivity The ability to easily connect 
and communicate with 
electronic devices, computer 
systems, software or the 
Internet should be regularly 
updated and convenient. 

5 Security  Universities require 
professional software to 
safeguard computer systems 
from unauthorized access, data 
loss, interception, corruption, 
and destruction. 

6 Flexibility The universties has formulated 
plans to respond to any changes 
in regulations or teaching 
conditions that may arise in the 
future. 

7 Skills and 
support 

Technical staff must possess 
the knowledge and skills and 
attitude to maintain and 
upgrade information 
technology systems and 
provide technical support to 
lecturers and students. 

8 Data centers The university has its own data 
center, which may be self-
invested or outsourced, for 
storing, processing, or 
controlling training data. 

 
The results of the study on technological readiness in 
universities in the Middle East are consistent with eight 
factors, which include hardware, software, 
connectivity, security, system flexibility, skills and 
technical support, data center, and cloud computing 
[10]. These results are similar to previous studies which 
emphasized the need for hardware and software 
integration to benefit from online training [32, 33]. 
Moreover, other research highlighted that online 
training is most effective when students and lecturers 
have complete access to technology sources such as the 
internet, along with supporting hardware and software 
[34]. Additionally, studies have shown that challenges 
or failures during the implementation of online training 
are related to technological aspects like technology 
infrastructure, poor software and hardware, lack of 
resources, and security [35]. 
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4 Conclusions 

To effectively implement an online learning program, 
higher education institutions must assess their 
readiness for e-learning. Technological readiness is a 
crucial factor that shapes and influences the success of 
implementing this training method. Therefore, it is 
essential to assess the technology readiness before 
implementing an e-learning system to promote its 
benefits and minimize challenges. 
The research team used the Delphi method to conduct 
two interviews with questionnaires sent to 17 experts. 
The final results showed that seven aspects of 
technology need to be carefully considered and 
evaluated before implementing online training, 
including hardware, software, connectivity, security, 
flexibility, skills and support, and data center. 

Based on these results, the authors proposed a set of 
criteria to measure technical readiness which can help 
higher education institutions to determine the necessary 
considerations before launching online training. 
Furthermore, this model can be used by designers and 
developers as a guide to assess the technological 
requirements for e-learning implementations. 
However, besides technology, other factors such as 
"human resources" or "finance" need to be thoroughly 
evaluated before implementing online training. 
Therefore, further studies should continue to add other 
factors to comprehensively assess readiness before 
applying this training method.  
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Sӱ dөng phѭѫng pháp Delphi nhҵm xây dӵng các tiêu chí công nghӋ ÿӇ ÿánh giá sӵ sҹn sàng ÿào 
tҥo trӵc tuyӃn 

Trҫn Hoàng Cҭm Tú*, VǊ Nhұt Phѭѫng, Ĉoàn Thӏ Hѭѫng Thҧo 
Khoa Quҧn trӏ kinh doanh, Trѭӡng Ĉҥi hӑc NguyӉn Tҩt Thành 
*thctu@ntt.edu.vn  
 
Tóm tҳt - Ngày càng nhiӅu cѫ sӣ giáo dөc ÿҥi hӑc tҥi ViӋt Nam ÿã áp dөng e-learning ÿӇ tұn dөng các cѫ hӝi mà 
phѭѫng thӭc này mang lҥi. Tuy nhiên, viӋc triӇn khai e-learning phө thuӝc vào sӵ sҹn sàng cӫa nhiӅu bӝ phұn trong 
tә chӭc ÿó, ÿһc biӋt là các yӃu tӕ liên quan lƭnh vӵc công nghӋ. Mөc tiêu cӫa bài báo này là chӍ ra khái niӋm tәng 
quát và xây dӵng thang ÿo liên quan tӟi yӃu tӕ công nghӋ nhҵm ÿánh giá sӵ sҹn sàng triӇn khai ÿào tҥo trӵc tuyӃn 
tҥi các cѫ sӣ giáo dөc ÿҥi hӑc ӣ ViӋt Nam. Thông qua hai vòng phӓng vҩn Delphi vӟi 17 chuyên gia, nhóm tác giҧ 
ÿã ÿѭa ra khái niӋm và các thang ÿo cӫa tám nӝi dung thuӝc yӃu tӕ công nghӋ bao gӗm: phҫn cӭng, phҫn mӅm, 
tính kӃt nӕi, tính bҧo mұt, tính linh hoҥt, kӻ năng và sӵ hӛ trӧ và trung tâm dӳ liӋu. KӃt quҧ nghiên cӭu là căn cӭ 
ÿӇ các cѫ sӣ giáo dөc ÿҥi hӑc xác ÿӏnh sӵ sҹn sàng triӇn khai dӵ án e-learning trong phҥm vi các tiêu chí thuӝc yӃu 
tӕ công nghӋ. 

Tӯ khóa  ÿào tҥo trӵc tuyӃn, sӵ sҹn sàng ÿào tҥo trӵc tuyӃn, giáo dөc ÿҥi hӑc, tiêu chí công nghӋ, phѭѫng pháp 
Delphi 
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