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Abstract
This research aims to apply confirmatory factor analysis to identify the digital transformation components for
higher education institutions. The research sample consisted of 300 personnel from agencies within higher
education institutions, which are higher education institutions under the Ministry of Higher Education, Science,
Research and Innovation, Thailand that use the database system on educational quality assurance called
Commission on Higher Education Quality Assessment online system (CHE QA Online). The selection was the
result of multi-stage random sampling from 100 higher education instructions. The research tool was an online
questionnaire form on factors influencing the success of information systems in the digital transformation for
higher education institutions by 5-level rating scale based on the Likert's scale. The result revealed that digital
transformation factor consistent with empirical data (p-value = 0.860), which consist of 6 components: 1)
Strategy 2) Process 3) Product/Service 4) People 5) Data) and 6) Technology. The research findings help higher
education institutions prepare for the elements necessary for the institutional transformation to a digital
organization.
Keywords: digital transformation, higher education institutions, confirmatory factor analysis
1. Introduction
Disruptive Technology has a wide impact on the economy, society, education, and lifestyles of people around the
world. The digital transformation due to the use of technology affects various dimensions of the organization,
including: 1) Externally with a focus on creating a digital experience for customers 2) Internally that affecting
business operations, decision-making and organizational structure, and 3) Holistically, to include all parts and
functions of the affected organization. This often leads to a completely new business model. Digital
transformation is one of the key challenges for all industries in the past few years (Schuchmann & Seufert, 2015).
Organizations that succeed in developing appropriate management and technological skills will benefit from new
digital technologies (Fitzgerald et al., 2013).
The internal management of educational institutions has to change rapidly as well. Technology that enables new
forms of learning has reduced the reliance on university learning. As a result, many higher education institutions
have begun to change the pattern of freedom of knowledge and access to knowledge resources. And support the
leaping change of technology and developing digital innovations to society that leads to the transformation of
education. Higher education institutions will be at the forefront of the most important of driving change.
Therefore, higher education institutions should focus on formulating development strategies in terms of learning
management that focuses on developing learners to be innovative creators. Thus, higher education institutions
must develop a variety of programmes to meet the needs of the business sector. As a result, the role of instructors
in higher education institutions has changed. The management of higher education in the future must focus on
changing the whole educational process (Thanachawengsakul, N., & Thanyavinichakul, 2020).
The importance of digital transformation as mentioned above. This is the cause leading to the digital
transformation for higher education institutions that pay attention to the application of digital technology in the
entire educational management system. This research studies the main factors in the digital transformation for
higher education institutions through confirmatory factor analysis. To identify the key internal factors of digital
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transformation for higher education institutions using confirmatory factor analysis.
2. Literature Review
2.1 Digital Transformation in Higher Education Institute
Digital Transformation is frequently used to indicate technology, company culture, society, creativity, and
extrude management. The digital transformation is more than just the simple adoption of new technology
(McDonald & Rowsell-Jones, 2012). For higher education institutions, digital transformation will affect all
sectors of the organization, it is not just information technology only. Higher education institutions must connect
all digital activities with the overall vision and strategy of the organization (McCusker & Babington, 2015;
Sarnok et al., 2019; Sarnok et al., 2020).
There are 6 components: 1) Strategy 2) Process 3) Product/Service 4) Personnel 5) Information and 6)
Technology for Digital Transformation. It is the use of new technology with existing corporate resources in new
operations to create opportunities and challenges for the organization. (Tungpantong et al., 2021).
A. Strategy
Digital transformation is not based on a single strategy. It includes IT strategies, IS strategies, change
management strategies, and business strategies. For a successful transition, the alignment of such strategies is
extremely important (Mahmood et al., 2019).
Matt (2015) has proposed digital transformation strategies in industries and companies have four essential
elements: 1. Use of technologies 2. Changes in value creation 3. Structural changes and 4. financial aspects.
Digital transformation is a complex endeavor across the organization. Using a systematic approach to digital
transformation strategies is essential for success. Managers will need to adjust the dimensions of value creation
to the specific requirements of the business model (Hess et al., 2016).

Figure 1. Digital Transformation Framework: Balancing Four Transformational Dimensions (2015)
McCusker and Babington (2015) has proposed a guideline for the successful adoption of digital in universities
that universities need to understand digital transformation affects all sectors of the organization. it's not just
information technology. The university needs to link all digital activities with the overall vision and strategy of
the organization. This is consistent with research by Balyer and Öz (2018) showing that the digital
transformation process, managers must first create a vision to generate and managed accordingly for an effective
learning environment. Digital transformation depends not only on the use of technology but also on the vision
and strategy.
B. Process
Digital transformation describes a shift away from traditional creation and customer value delivery. It includes
the operational procedures involved in the use of digital technology with the aim of enhancing or replacing
traditional products or services with digital ones. (Sandkuhl & Lehmann, 2017). In the procedure dimension,
steps are created, both new and IT operability, utilizing new capabilities for more efficient processes and more
efficient integration of traditional processes (Ebert & Duarte, 2018).
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Figure 2. Dimensions of the digital transformation approach (2017)
Key areas in digital transformation, including business models, operational processes, and customer experience,
are recognized as key areas of transformation of digital transformation initiatives (George Westerman et al.,
2011). It can have an impact on other areas of the organization, such as improving efficiency. Cost savings for
both the organization and its customers resulting in added value creation (Morakanyane et al., 2017).
Balyer and Öz (2018) states that for education, the traditional assessment and evaluation methods should be replaced
by individual-oriented contemporary assessment and evaluation methods. And Sandkuhl and Lehmann (2017), said
that value creation in higher education is everything involved in the student's educational process from admission,
programs and courses registration, courses exam, programs development, and quality assurance, etc. It requires
integrated campus management functionality including support for mobile workers and for knowledge management.
C. Product/Service
For product or service in education, Sandkuhl and Lehmann (2017), said educational institutions should focus on
creating new educational products and turning existing ones into digital products. Opening of educational
programs established for external access to higher education institutions at national and international levels.
Include distance education in technology practices within the formal education system. This is usually connected
to making the content of the education digital and to also providing digital approach for students-teacher and
student-student interaction and collaboration (Balyer & Oz, 2018).
Munro (2018) suggests encouraging teachers to reduce their cognitive demands on students and instead focus on
entertainment education. It may also improve e-learning flexibility and personalized learning. And digital
technologies can provide learning products and services that are universal and accessible but are relevant and
appropriate to the needs and preferences of each learner (ELWa, 2003).
D. People
The digital transformation emphasizes organizations with such digital capabilities to change their organizational
structure and identity, thus affecting all departments in the organization, roles, responsibilities, and structure
(Mahmood et al., 2019).
Not only industry but education is also entering "4.0". The challenge lies in preparing students and staff to cope
with the rapid breakthroughs of technologies, new decentralized control paradigms, the growing role of artificial
intelligence, a lot of uncertainty, and other ongoing changes (Richert Anja et al., 2016).
The stakeholder should contribute to the digital transformation of educational institutions by giving them access
to place and time by supporting technologically appropriate content and infrastructure. Including education
administrators and program professionals are ready for this change and are qualified to manage this change. As
well as provide positive change for students, teachers, and administrators. It needs to complete the necessary
pre-service and in-service training in preparation for the digital transformation (Balyer & Oz, 2018).
E. Data
One of the challenges organizations face in digital transformation is the storage of all of the organization's data,
understanding the data collected and available for analysis, indexing data resources and evaluating data quality
while searching for opportunities to integrate data resources creates even more challenges. Data are both an
opportunity and a problem. Useless data is worthless (Heavin & Power, 2018).
Digitalisierung (2016) noted that on the relationship between technological change and current developments in higher
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education , comprehensive data analysis opens new avenues for understanding teaching and learning processes.
The systematic collection and analysis of the accumulated data makes higher education more transparent and
comparative. In-depth knowledge of teaching and learning processes can help improve teaching quality and
learning conditions.
Maltese (2018) said that digital transformation presents new challenges for universities. Especially, the ability to
provide user with complete, up-to-date and consistent information through various communication channels and
digital services. It is necessary for universities.
F. Technology
The foundation of digital transformation efforts is digital technology to enable technology to transform
organizations. Digital technologies create opportunities that organizations can take advantage of. These
opportunities have the potential to chance certain aspects of the organization, especially the business models,
operational processes, and customer experiences. As a result, the organization benefits from impacts of this
transformation (Morakanyane et al., 2017).
Digital technology has become an essential tool for learning. Within the university context, technologies have
gained momentum to the extent that they contribute to the creation of student-centered learning environments
(Reigeluth, 2014).
Distance education applications need to be used in digital transformation and face education should be blended
with information and communication technologies. It is important that these digital tools to implement digital
transformation are essential to learning. It can be provisioned through a central organization or it can be released
entirely individually for student's information safety. The active use of information and communication
technologies should be encouraged to participate in the classroom environment (Balyer & Oz, 2018). Technology
needs to enhance student choice and meet or exceed learners’ expectations (Munro, 2018).
3. Research Methodology
3.1 Population and Sample
1) Population
The population scope was personnel from agencies within higher education institutions, which are higher
education institutions under the Ministry of Higher Education, Science, Research and Innovation, Thailand.
2) Sample
The sample comprised 300 personnel from agencies within higher education institutions, which are higher
education institutions under the Ministry of Higher Education, Science, Research and Innovation, Thailand that
use the database system on educational quality assurance or CHE QA Online (Commission on Higher Education
Quality Assessment online system). The selection was the result of multi-stage random sampling from 100
higher education instructions. The sample size in this study was determined by the minimum ratio of 10-20
samples per variable (Hair et al., 2014).
3.2 Research Instruments
The research tool was an online questionnaire form on factors influencing the success of information systems in
the digital transformation for higher education institutions by 5-level rating scale based on the Likert's scale with
a total of 31 questions for 6 components.
The research tool examined the content validity in the questionnaire by 14 experts to verify the accuracy, clarity,
and coverage of the research objectives. Its index of item objective congruence (IOC) ranged between 0.71-1.00
with a value greater than 0.5 demonstrating that this research instrument is valid and suitable for the data
collection. The researcher created a questionnaire based on questions that had been tested for content validity.
The questionnaire was queried to a sample of 30 people and to analyze reliability using Cronbach's Alpha
Coefficient statistic of the question is shown in Table 1.
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Table 1. Factors and their internal reliability of the scales (2021)
Factor
Strategy
Process
Product/Service
People
Data
Technology
Digital Transformation
a
(George, 2011)

Acronym
DT1
DT2
DT3
DT4
DT5
DT6
DT

No. of Items
5
6
5
5
5
5
31

Cronbach’s Alpha
0.826
0.878
0.820
0.918
0.920
0.849
0.947

Reliability Level a
Good
Good
Good
Excellent
Excellent
Good
Excellent

4. Result
The data in this study were collected from personnel of agencies within 100 higher education institutions using
multi-stage random sampling. A summary of demographic information of those 300 respondents is shown in
Table 2. The sample was 54.67% male, 40.67% aged between 31-40 years old, 50.33% master’s degree, and
54.33% work experience between 5-15 years.
Table 2. Summary of respondent’s demographic Information (2021)
Demographics
Sex

Age

Education

Work Experience

Group of Data
Male
Female
Total
< 30 years old
31-40 years old
41.50 years old
> 50 years old
Total
Under Bachelor's degree
Bachelor's degree
Master's degree
Ph.D.
Total
< 5 years
5-15 years
16.25 years
> 25 years
Total

Amount
164
136
300
44
122
118
16
300
8
97
151
44
300
18
163
102
17
300

Percentage
54.67
45.33
100.00
14.67
4067
39.33
5.33
100.00
2.67
32.33
50.33
14.67
100.00
6.00
54.33
34.00
5.67
100.00

As Table 3 showing the results of the analysis of opinion levels on digital transformation factors of higher
education institutions in the aspect of strategy. It was found that the opinion level was at the agree level, the
mean was 4.33, the standard deviation was 0.61. In item no.4, Support and drive from the management play a
key role in the success, the opinion level was at the strongly agree level. The mean was 4.52 standard deviation
was 0.62. For other items, the opinion level was at the agree level with the mean between 4.15 and 4.38.
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Table 3. Results of the analysis of opinion level on digital transformation factors of higher education institutions:
Strategy (2021)
Item
Mean S.D. Interpretation*
Strategy
1. The strategic vision must be based on the stakeholder’s needs.
4.27
0.64 Agree
2. Establish an integrated strategy across the organization in a
4.38
0.59 Agree
consistent way.
3. Establish a vision for managing an effective learning environment.
4.15
0.63 Agree
4. Support and drive from the management play a key role in the success. 4.52
0.62 Strongly Agree
5. Determine the right strategy to gain competitive advantage and
4.33
0.56 Agree
survive in society.
Total Average
4.33
0.61 Agree
* Legend: 4.50-500 = Strongly Agree; 3.50-4.49 = Agree; 2.50-3.49 = Neutral; 1.51-2.49 = Disagree; 1.00-1.50
= Strongly Disagree
As Table 4 showing the results of the analysis of opinion levels on digital transformation factors of higher
education institutions in the aspect of process. It was found that the opinion level was at the agree level, the
mean was 4.24, the standard deviation was 0.57. All items had the agree level of opinion, with the mean between
4.17 and 4.32.
Table 4. Results of the analysis of opinion level on digital transformation factors of higher education institutions:
Process (2021)
Item
Process
6. It is a transformation in operation that is based on the curriculum,
teaching style and learner experience.
7. t is an operational transformation that focuses on improving and
rebuilding work processes in an integrated digitally managed way.
8. It transforms the entire digital education process from admission,
during study, and after graduation.
9. It is a remote operation used in corporate operations for
communication and collaboration.
10. It is an operational optimization focused on meeting stakeholder’s
needs.
11. It increases the efficiency of learning analytics.
Total Average

Mean

S.D.

Interpretation*

4.25

0.56

Agree

4.27

0.59

Agree

4.21

0.61

Agree

4.32

0.60

Agree

4.17

0.52

Agree

4.24
4.24

0.56
0.57

Agree
Agree

As Table 5 showing the results of the analysis of opinion levels on digital transformation factors of higher
education institutions in the aspect of product/service. It was found that the opinion level was at the agree level,
the mean was 4.24, the standard deviation was 0.63. All items had the agree level of opinion, with the mean
between 4.17 and 4.33.
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Table 5. Results of the analysis of opinion level on digital transformation factors of higher education institutions:
Product/Service (2021)
Item
Product/Service
12. Create a new digital education which is distance education at both
national and international level.
13. Create a new digital education that is responsive and can improve
individualized learning.
14. Create new research digitally through national and international
collaboration.
15. Digital learning resources stimulate learning and encourage lifelong
learning.
16. Digital learning resources encourage marketing to higher education
institutions to attract and build awareness.
Total Average

Mean

S.D.

Interpretation*

4.21

0.62

Agree

4.17

0.68

Agree

4.33

0.63

Agree

4.25

0.57

Agree

4.22

0.66

Agree

4.24

0.63

Agree

As Table 6 showing the results of the analysis of opinion levels on digital transformation factors of higher
education institutions in the aspect of people. It was found that the opinion level was at the agree level, the mean
was 4.44, the standard deviation was 0.62. All items had the agree level of opinion, with the mean between 4.37
and 4.48.
Table 6. Results of the analysis of opinion level on digital transformation factors of higher education institutions:
People (2021)
Item
People
17. It requires skills, acceptance and use of technology by learners,
teachers and personnel in the organization.
18. It relies on the mindset and digital culture of the personnel
in the organization.
19. It requires close collaboration between the IT personnel and the
different departments of the organization.
20. It is important to define the duties and responsibilities of personnel
in the digital transformation process.
21. Training on digital technology knowledge and skills development
for personnel is essential.
Total Average

Mean

S.D.

Interpretation*

4.48

0.61

Agree

4.46

0.66

Agree

4.43

0.61

Agree

4.37

0.63

Agree

4.48

0.58

Agree

4.44

0.62

Agree

As Table 7 showing the results of the analysis of opinion levels on digital transformation factors of higher
education institutions in the aspect of data. It was found that the opinion level was at the agree level, the mean
was 4.40, the standard deviation was 0.62. All items had the agree level of opinion, with the mean between 4.35
and 4.44.
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Table 7. Results of the analysis of opinion level on digital transformation factors of higher education institutions:
Data (2021)
Item
Data
22. It requires effective management of the diversity, distribution, and
quality of data across the organization.
23. It helps to manage the information and knowledge of the
organization to achieve goals faster and more efficiently.
24. It helps in analyzing the stored data with high quality and quick
access. as well as creating new opportunities and challenges in
education management
25. It helps in analyzing the stored data with high quality and quick
access. As well as creating new opportunities and challenges in
educational management.
26. It helps to collect and analyze data to predict learning behaviors,
leading to smarter educational management.
Total Average

Mean

S.D.

Interpretation*

4.38

0.62

Agree

4.35

0.61

Agree

4.44

0.64

Agree

4.40

0.63

Agree

4.43

0.61

Agree

4.40

0.62

Agree

As Table 8 showing the results of the analysis of opinion levels on digital transformation factors of higher
education institutions in the aspect of technology. It was found that the opinion level was at the agree level, the
mean was 4.41, the standard deviation was 0.55. In item no.29,Efficient information technology infrastructure
enables digital transformation of quality education. The mean was 4.52 standard deviation was 0.54. For other
items, the opinion level was at the agree level with the mean between 4.35 and 4.47.
Table 8. Results of the analysis of opinion level on digital transformation factors of higher education institutions:
Technology (2021)
Item
Technology
27. Choose digital technologies that are appropriate and aligned with the
needs of personnel, courses, services, management of learning
environments, and organization's digital transformation goals.
28. Developing infrastructure and technology for a learning
environment requires stakeholder characteristics into account.
29. Efficient information technology infrastructure enables digital
transformation of quality education.
30. Using digital technology to create a data-based feedback cycle will
lead to new digital innovations.
31. Digital technology facilitates student-centered digital learning.
Total Average

Mean

S.D.

Interpretation*

4.47

0.51

Agree

4.38

0.57

Agree

4.52

0.54

Strongly Agree

4.35

0.62

Agree

4.35
4.41

0.53
0.55

Agree
Agree

The results of the analysis of opinion levels on digital transformation factors of higher education institutions in 6
components found that 1) Strategy, the opinion level was at the agree level. The mean was 4.33 standard
deviation 0.61 2) Process, the opinion level was at the agree level. The mean was 4.24 standard deviation 0.57 3)
Products/services, the opinion level was at the agree level. The mean was 4.24 standard deviation 0.63 4) People,
the opinion level was at the agree level. The mean was 4.44 standard deviation 0.62 5) Data, the opinion level
was at the agree level. The mean was 4.40 standard deviation 0.62 and 6) Technology, the opinion level was at
the agree level. The mean was 4.41 standard deviation 0.55.
Table 9. Overall mean score and standard deviation of each factor (2021)
Factor
DT1
DT2
DT3
DT4
DT5
DT6

Mean
4.33
4.24
4.24
4.44
4.40
4.41

S.D.
0.61
0.57
0.63
0.62
0.62
0.55
16

Skewness
-0.860
-0.535
-0.592
-1.056
-0.947
-1.011

Kurtosis
0.907
-0.066
-0.185
0.652
0.601
0.792
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Table 9 indicates that the respondents had similar opinions on the 6 components and were consistent at a high
level. The skewness and kurtosis values of the observed variables used in this research were found to be within
acceptable criteria that the data had a normal distribution.

Figure 3. Model diagram of Confirmatory Factor Analysis of digital transformation for Higher Education
Institutions (2021)
Chi-square = 4.699, df = 9, p-value = 0.860, CMIN/df = 0.522, GFI = 0.995, AGFI = 0.988, RMSEA = 0.000
** Correlation is significant at the 0.01 level (2-tailed).
Figure 3 showing the analytical results of confirmatory factor analysis revealed that the model was the goodness
of fit statistics with the empirical data on digital transformation for higher education institutions. All the
goodness of fit statistics passed the criteria. The analysis found that all the observed variables represent the
components and were an appropriate composition of digital transformation for higher education institutions.
Table 10. Goodness of fit statistics between the model components and empirical data (2021)
Goodness of fit index Criteriaa
χ 2-test
p > 0.05
χ 2/df
< 2.00
GFI
0.95
AGFI
0.95
RMSEA
< 0.05
a
(Muthén & Muthén, 1998; Deborah L. Bandalos, 2018)

Measurement
0.860
0.522
0.995
0.988
0.000

Interpretation
Pass
Pass
Pass
Pass
Pass

Table 10 indicated that all the goodness of fit statistical values between the model components and empirical
data passed the criteria. When accounting the χ2-test value which has no statistical significance (p-value = 0.860),
χ2/df = 0.522, GFI = 0.995, AGFI = 0.988, and RMSEA = 0.000. It can be concluded that the Figure 3 diagram
is positively consistent with the empirical data.
5. Discussion
The confirmatory factor analysis of digital transformation components for higher education institutions
demonstrated that the competency component model was consistent with the empirical data. The results showed
that the components of digital transformation consist of six elements: 1) Strategy 2) Process 3) Product/Service 4)
People 5) Data) and 6) Technology. According to Balyer & Oz (2018) and Munro (2018), the direction of digital
technology strategies for higher education must be managed effectively and appropriately. Kopp et al. (2019)
showed that digital transformation affects the development of strategies and the implementation of strategies in
the transformation process of higher education institutions. Along with Marcelo & Yot-Domí
nguez (2019), who
said that higher education teachers recognize the importance of using digital technology in teaching and learning.
Sandkuhl & Lehmann (2017) exploring digital transformation from an organizational perspective of higher
education affirms that corporate architecture is an excellent contributor to change planning. In addition, Arnold
& Sangrà(2018) noted that organizational changes for technology-enhanced learning in higher education Digital
leaders have been instrumental in the success of this transition, with Bervell & Umar (2017) advocating that
17
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higher education leaders and executives should prioritize information infrastructure, digital skills, and training on
issues related to digital technology and digital policymaking as well.
6. Conclusion
This research has studied the key internal factors of digital transformation for higher education institutions using
confirmatory factor analysis. These factors were identified from previous research and were employed in this
study of digital transformation. The results reveal that all the identified factors consist of six elements: 1)
Strategy 2) Process 3) Product/Service 4) People 5) Data) and 6) Technology had a significant on digital
transformation. Furthermore, organization's data has the highest component weight variable of 0.58. This
demonstrates that the data of the organization is the most significant factor in its digital transformation for higher
education institution. As a result, businesses must concentrate on data-related procedures and operations such as
data collecting, data preparation, data access, data analysis, data storage and data backup in order to stay up with
the organization's digital transformation.
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