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Abstract: The promotion and dissemination of a government’s basic policy are essential to implement
innovative public services to establish sustainable country development and to ensure that the
benefits are shared among citizens. This study focused on the MOOCs project in Thailand, and five
courses were selected for exploration. Qualitative content analysis and sentiment analysis were
applied to understand how information and communications technology in government services
was promoted in the courses. These methods also explained the differences in the content of each
course. It turned out that the strategy of improving service quality was the most-emphasized
strategy in courses with an explanation of positive sentiment. The number of users who received a
positive explanation of improving service quality was estimated at 711 and rated as a satisfactory
result. The result of the qualitative content analysis was assembled into groups that could reveal the
government’s pleiotropic orientation in their work on basic policy. All of these groups are involved
in the international criteria for a government’s digital transformation, and other activities have also
been highlighted as future challenges. The possibility of using MOOCs for policy promotion and
education is suggested to bridge the gap between Thailand and other countries.

Keywords: public services; MOOCs; sentiment analysis; sustainable country development; qualitative
content analysis

1. Introduction

How does the government implement public services to establish sustainable country
development and ensure that the benefits are spread across citizens? As a correspondence
measure for this, the use of modern innovative technologies by governments in many coun-
tries around the world has resulted in widespread public services for citizens, businesses,
industries, and other municipal offices [1-3]. Advanced digital technologies, such as the
drastic increases in the performance of information and communications technology (ICT),
also contribute to our daily lives. In addition, ICT is becoming a powerful enabler not
only to make transactions and activities more efficient and effective but also to initiate a
paradigm shift in the long-term basis of development, including its fundamental design,
strategies, implementation, and learning [4]. Big data and blockchain are accelerating the
government revolution and creating a new generation through the smartification of public
services [5]. E-government makes existing public services more accessible, efficient, and
convenient [6], and it is being disseminated worldwide [7]. This revolution in ICT, which
encompasses all regions and populations, has affected the interaction between modern
governments and citizens [8].

Digital transformation (DX) is becoming a central element in improving work pro-
cesses, and there is a direct connection between technological innovations and methods
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for managing digital working processes and integrated digital working systems [9]. Pre-
vious studies have illustrated how government officials at all levels around the world
face different types of data and technology problems [10,11]. Hence, data and technology
play vital roles in public sector services; thus, developing well-trained professionals is
critical to success [12]. In addition, investments in support and data-skills training, as
well as technical skills training across a broad cross-section of civil society, are required so
that citizens can effectively understand and use governmental data and policy informa-
tion [13]. In these areas, education and training are essential for the diffusion of innovative
public services. For this measure, universities are expected to contribute to sustainable
country development through the training and further education of civil servants, citizens,
and students.

1.1. Expanding Roles of Education as a Partner of Government

University funding is divided into three sources: government, private, and industrial
partners who pay for knowledge and new technologies, and parties who provide funding
in exchange for solutions to major social problems [14]. These three forms of financing
are at the corners of a triangle, within which mixed forms are possible. Universities are
expected to contribute to the dissemination of knowledge about innovative public services
and to have the opportunity to obtain hybrid funding from all three components, as well as
the opportunity to train citizens and civil servants. From the perspective of future higher
education, the following four phenomena stand out [14]:

e  The potential power of a fundamental shift in achieving economic balance among the
economic blocks seems inevitable;

e  The far-reaching urbanization will certainly play a significant role in the development
of the world’s future knowledge centers;
ICT and knowledge will have a large impact on the social order;
The development of the labor market versus the educational level is an important factor.

In this way, innovation and interaction with society make the university better and
more creative, and they also increase the support of universities in society through eco-
nomic returns for knowledge [14]. The shift in lifelong education policy toward economic
dominance over social and wellbeing learning goals, as well as the trajectory of disadvan-
tage and growing learning divide, is evident [15]. As a practical measure, massive open
online courses (MOOCsS) can offer lifelong education opportunities if all of the courses
available to adults are viewed as valuable in their own right and practically free of charge
if individuals wish to complete them.

1.2. Three Categories of Innovative Public Services

The role of ICT in the delivery of public services needs to be examined in context.
In particular, the fundamental goal of innovative public service delivery, which guides
service context, is essential, and the following three categories are proposed in order to
understand it [1]:

S1. Innovative delivery channels: In addition to the services via conventional media, the
digital channel can improve the provision of services on the Internet. The back offices
of services can be digitized and connected to provide innovative solutions to improve
service delivery.

S2. Improving service quality: Many service components require direct human interaction
in healthcare and education and require building personal and trusting relationships
through dialogue and empathy, where ICT can be a valuable support tool for frontline
workers. ICT solutions are used to better handle and analyze large amounts of data.
The redistribution of human and other resources into personal interaction with users
is where this provides the greatest service value.

S3. Capacity building: ICT is a powerful additional channel that enables new types of
innovative services and the development of strategic innovative services. All public
service providers and civil servants have to adjust to the provision of new services.
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Gasco-Hernandez et al. compared how training activities in Spain, Italy, and the
United States attempted to increase awareness and use of open government data and
suggested adapting the course in MOOCs [16]. The current study then focused on public
MOOCs, identified related training courses that advance the government’s basic policy, and
examined the relationship between course content and an explanation of the innovative
public services based on the three categories above.

While Thailand encourages citizens to acquire the knowledge and skills necessary
for the Sustainable Development Goals (SDGs), activities include establishing sustainable
education and the use of communications technologies [17]. For the current study, MOOCs
in Thailand were selected as the target of the study, which are operated by the Ministry of
Higher Education, Science, Research, and Innovation (MHESI), which is responsible for
educating citizens and civil servants in addition to university students.

2. Innovation in Thailand Policy and Education

The policy of innovative sustainable development was mandated by the National
Strategy of Thailand (2018-2037) [18]. This policy was developed for continuous country
development with consistent measures from the National Economic and Social Develop-
ment Plan (2017-2021), which includes human capital, inequality, sustainable economic
competitiveness, infrastructure and logistics, and international cooperation [19]. The policy
objectives included adaptation to international standards, and the policy is aimed at build-
ing higher international competitiveness. To this end, the use of ICT should be enhanced
to create competitive advantages in various industries and develop high-quality public
services for citizens.

On the other hand, the development of human capital was expanded to include
education and the acquisition of life skills as social empowerment to improve quality of
life. In particular, ICT is promoted as an important driving force to impart knowledge
and wisdom to citizens and to lead society toward equality and a sustainable economy.
Universities are expected to offer lifelong education and to cooperate with the workforce
by using the MOE online platform in the revised country reform plan [20] to create the
framework for action.

Public MOOCs Services

In line with the principles of the National Strategy of Thailand and the ICT Policy
Framework 2020 [21], the Long-Range Plan in Higher Education (2018-2037) is focused on
human resource development and the development of organizational systems [22]. This
is in line with the National Digital Economy and Society Development Plan and Policy
(2018-2037), which proposes the guidelines to take education to the next step through digi-
tal education and lifelong learning [23]. In particular, these policies are aimed at citizens to
adapt to online education for living and learning and to develop sustainable services using
a novel system and structure [24]. With regard to this service area, the Thailand Cyber
University (TCU) project, the online education service project of the Ministry of Higher
Education, and technical services were launched in 2005. The TCU expanded its service
to include MOOC:s in 2017, naming them T-MOOCs (http:/ /thaimooc.org, accessed 14
October 2021) [25]. The T-MOOCs aim to create a lifelong learning society to improve the ex-
pertise of individuals in both the public and the private sectors. As a well-known advantage
of MOOC:s, citizens have the opportunity to continue their education, and the advantage of
MOOCs’ platforms can bundle individual courses into MicroMasters [26]. The T-MOOCs
project is also included in the Thailand 4.0 model in the Educational Development Plan of
the Ministry of Education (2017-2021), in which the MHESI works with the private sector,
other government sectors, and civil society to support innovations to respond to the global
change [27]. Then, the T-MOOCs are designed to offer new opportunities for the Thai
citizens to learn throughout their lives by using ICT that improves access to educational
services equally and efficiently in formal, nonformal, and informal contexts [28], and a total
of 526 courses are currently offered. Courses from various organizations were involved,
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for example, the Office of the Civil Service Commission (OSCS) (government official de-
velopment courses), the Ministry of Information and Communication Technology (digital
literacy courses), the Digital Economy Promotion Agency (DEPA) (digital economy and
social promotion courses), the Distance Education Institute, the Office of Nonformal and
Informal Education, the Thailand Professional Qualification Institute (public organization),
and the Office of the National Digital Economy and Society Commission (courses from the
Digital Community Center) [29].

3. Research Questions and Aims

This study selected courses from T-MOOCs that promote and disseminate the govern-
ment’s basic policy and examined how innovative public services were targeted, explaining
and discussing their impact. The following research questions were addressed:

(a) What target groups are intended for the courses?
(b) Which service category of innovative public services is mainly selected?
(c) What strategies do course writers use to explain innovative public services?
(d) Towhat extent does the positive explanation of innovative public services reach users?
(e) What is the future affordance in using T-MOOCs to advance the government’s ba-
sic policy?
This study framed the following aims to examine these research questions:

(a) Identify the content field and target users;

(b) Provide explanations regarding innovative public services and identify the
service category;

(c) Identify the strategies and directions of course writers in designing a course;

(d) Estimate the possible number of users who will receive a positive explanation of the
selected innovative public service;

(e) Identify the benefits of using T-MOOCsS, including an international perspective of
using DX in government.

4. Method

The present study carried out two analyses for the research questions and aimed to
investigate selected courses in T-MOOC:s. For the investigation, the course documents and
the transcription of instructional videos in the courses were collected and translated into
English by the authors, and datasets were prepared. While the qualitative content analysis
provided a comprehensive overview of the datasets, the emphasis on explaining ICT in
the government’s basic policy could be measured directly. We also conducted sentiment
analysis to obtain an accurate measure of the expressed sentiment related to each sentence
within the datasets. In addition, three categories of innovative public services were used
as an analytical variable. Thus, in the current study, 1 x 3 x 3 treatments were used
through qualitative content analysis, sentiment analysis (positive, neutral, and negative),
and categories of innovative public services (51, 52, and S3).

All analyses served to identify the concept of the course writers. These concepts were
concealed within bodies of the course contents, where these analytical methods helped to
uncover specific elements. It has been reported that a combination of analyses improves
the reliability of qualitative content analysis by providing the results of sentiment analysis,
which further highlights important themes [30].

4.1. Target Courses

Five courses in T-MOOCs were selected as target courses for the current study (Table 1).
Although all courses were designed to promote and disseminate the government’s basic
policy to citizens, students, and officials in order to ensure sustainable country development,
no courses articulated any policies or acts; instead, they explained priorities by focusing on
the interpretation of course writers.
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Table 1. Reviewed courses in T-MOQOCs.

Course Title Developer Target Start
Senior executives, middle
Office of the Civil Service executives, planning departments,
Digital government Commission (in cooperation personnel departments., mérketmg .
A - - . . departments, organizational 15 April 2020
transformation with Sukhothai Thammathirat
Open University) development departments, IT
P (digital) executives, core staff, and
the general public
Digital Digital Government Government officials, government
B transformation Development Agency personnel, and the general public 21 December 2020
National strateev and Office of the National
C i lementa%i}(l)n Economic and Social Students and the general public 4 June 2020
P Development Council
D Change management Mahidol University Students and the general public 15 April 2020
E Public administration Naresuan University Undergraduate students and the 15 April 2020

general public

Note: All courses were finalized at the end of September 2021.

4.2. Qualitative Content Analysis

The qualitative content analysis was conducted to analyze the manifest and latent
meaning of course content. While manifest content denotes that the visible and superficial
content of datasets is coded, latent content denotes that the underlying meaning of the
datasets is coded [31]. Subsequently, the qualitative content analysis initiates the classifica-
tion of datasets into identified groups of similar meaning [32], allowing the analysis of the
content to establish similar results across group codes [33]. In other words, it is a method
of systematically describing the meaning of qualitative material [34]. In the current study,
the experts of the T-MOOCs were selected to develop codes through a systematic process
of coding, finding, categorizing, and defining themes of the process for the qualitative
content analysis [35-37]. The coding works focused on one aspect of the use of ICT in the
implementation of the government’s basic policies.

As a qualitative content analysis process, the inductive approach is initially carried
out for the coding in which codes are directly related to the sentences of datasets. The
deductive approach begins continuously with preconceived codes or the relevance of study
targets, research, or the literature [38]. Simultaneously, manifest coding, in which the
visible and superficial content of the dataset is coded, is mainly used in the inductive
approach, whereas latent coding, in which the underlining meaning of the dataset is coded,
is used in the deductive approach to grouping codes [31].

In this study, the inductive (manifest content) approach identified the overall public
sections, public activities, systems, methods, and their enhancement, and the deductive
(latent content) approach identified policies, aims, references, and strategies. Finally,
the qualitative content analysis, using Atlas.ti 9 software, was conducted to establish
grouped codes.

4.3. Sentiment Analysis

Furthermore, sentiment analysis was used to identify opinions, sentiments, and
emotions expressed in the content. Sentiment analysis conducts text analysis and uses
computational techniques to automate the extraction or classification of sentiments from
sentiment ratings [39]. Sentiment analysis has been used in various analytical areas, such
as consumer information, marketing, books, applications, websites, and social informa-
tion [40]. After the dissemination of Internet services, the usage has continued to increase
with the increasing number of online messages. In the current study, datasets were sub-
divided into sentences, and the process of detecting sentiment polarity was initiated [41].
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The spaCy open-source library for natural language processing in Python, the TextBlob
library, and the valence aware dictionary for sentiment reasoning (VADER) library were
used for the analysis.

5. Results

The results of the analyses are summarized in the sections below.

5.1. Qualitative Content Analysis

The qualitative content analysis on datasets from the five courses resulted in a total of
183 codes with 88 unique codes (Table 2). All codes from the manifest coding are listed in
Appendix A.

Table 2. The number of codes in the dataset.

C The Number of The Number of The Number of
ourse Course Writers Words in the Dataset Codes in the Dataset
A 1 17,873 33
B 1 7348 46
C 3 8314 74
D 1 24,966 29
E 2 13,380 1
Totals 8 71,881 183

All courses introduced the course writer’s interpretation of the government’s basic
policy, while the expected target area and related enhancement of technologies in the
courses varied. Whereas Course A was aimed at introducing public executive staff to the
use of ICT in government missions to develop the digital government, the content of the
course was diverse and included strategies, job improvement, preparation for ICT services,
and developing new services. Similar to Course A, Course B introduced the use of ICT
in the public sector but focused more on empowering frontline public service workers
through ICT. The concept of sustainable digital organization was strengthened to improve
the skills of civil servants. Since Course C was designed for social people, it expatiated upon
implementing ICT and human development to solve internationally recognized issues
and the country’s economic development through ICT investments in the various local
industries. These three courses were related to the active use of ICT for the government’s
basic policy. On the other hand, Course D and Course E described optimal administration
and management to align the objectives of the government’s basic policy. ICT was partly
explained in these courses as a tool for evaluating policy implementation. One result of
these courses was that innovative technologies were little involved in their structure.

Although all five courses focused on the government’s basic policies, the situation of
enhancing ICT in public services varied from course to course. Thus, contextual differences
were explored through a series of analyses.

5.2. Innovative Public Service Categories

Whilst 52 had the highest frequency count rate (63.4%) in three categories (Figure 1),
S2 was occupied by Courses A and B with 82% of the frequency count rate. Courses A
and B presented many innovative public service ideas that covered 49.3% and 36.6% of the
frequency count rates, respectively. Although Course C had the most prominent frequency
count of codes (Table 2), and the course introduced limited discussions of current local
innovative public services (Figure 1) but presented world-renowned advanced technologies
to be used in future public services. Although Courses D and E contained many words
in datasets (Table 2), these courses contained limited codes related to innovative public
services (Figure 1).
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A B C D E

Figure 1. Sankey diagram of innovative public services (top) and courses (bottom).

5.3. Sentiment Analysis

Although sentences with a positive expression occurred more strongly than those
with a negative and neutral expression (Figure 2), no extreme bias of the sentiments could
be determined on the basis of the sentiment analysis. This meant that the innovation of
public services was explained in terms of advantages and disadvantages.

Positive Neutral Negative

A B C D E

Figure 2. Sankey diagram of sentiment analysis (top) and courses (bottom).

Course A had the highest number of sentiment scores of all courses (943, M = 619,
95% CI: 492, 746), and the positive sentiment rate was 43.34%. Course B had the highest
frequency count rate of negative sentiment (37.7%, M = 32.9%, 95% CI: 23.9, 41.9). Course
C had the highest rate of positive sentiment (52.6%, M = 43.6%, 95% CI: 34.0, 53.2), but it
had the lowest frequency count of sentiment (1061, M = 1590, 95% CI: 1074, 2107). The
results show that the concept of advanced technologies regarding future perspectives was
positively explained by the course writers. The other two courses, Courses D and E, had
sentiment scores, but these appeared in the optimal administration and management state-
ments.
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5.4. Relationship between Sentiment Analysis and Innovative Public Services

In order to determine the distribution of explanations for innovative public services in
T-MOOCs, the identification of sentiment sentences in datasets was classified into categories
of innovative public services (Table 3). In addition, an investigation of the relationships in
the results were carried out using cooccurrence calculations. The c-coefficient (cooccurrence
coefficient) indicates the strength of the relationship between the results. The value of the
c-coefficient is between zero and one, where the number is closer to one when two results
appear wherever they are used. The c-coefficient is a method for performing quantitative
analysis on qualitative data [42,43].

Table 3. Relationship between sentiment analysis and innovative public services (c-coefficients
in parentheses).

Positive Neutral Negative Totals
75 44 76
S1 (0.02) (0.02) (0.03) 195
543 254 430
52 (0.18) (0.15) (0.19) 1227
352 177 246
53 (0.11) (0.10) (0.10) 775
Sum 970 475 752 2197

Apparently, S2 and S3 had a higher c-coefficient than S1. Notably, S2 presented a
higher number of scores, with larger positive and negative than neutral scores. This result
confirms those of Sections 5.2 and 5.3, showing that S2 is the current target of innovative
public services in courses.

5.5. Reach

The current study identified S2 as an essential strategy to be promoted and dissemi-
nated through T-MOOCsS; hence, it was introduced into continuous analysis. The effect on
the promotion of 52 was estimated on the basis of rates in the datasets, the positive rates,
and the number of registered users (Table 4).

Table 4. Estimated number of users to reach a positive explanation of S2.

Rate of S2 in The Positive Registered Estimated Number of
Courses the Dataset of Rate in S2 e%sse:se Users to Reach
a Course Part Positive Explanation of S2
A 0.238 0.33 1336 106.0
B 0.371 0.33 3975 491.6
C 0.141 0.40 1831 103.3
D 0.0121 0.40 886 4.3
E 0.00553 0.40 2432 54
Total 10,460 710.6

Although the result appears smaller than the total number of registered users, 710.6
is a large-enough number for distribution across workshops. In addition, training in T-
MOOC:s followed the trend of developing policies for innovative public services to enable
citizens to access information and participate in the government [44,45]. More specifically,
the reach to civil servants was 597.6, and the reach to citizens was 113.0. The importance
of online training for civil servants and citizens to promote a deeper integration of digital
technologies into public services was also highlighted in a previous study [46].
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6. Discussion

T-MOOCs, which include instructional models, lifelong learning, communication,
learning records, and learning analytics, are expected to develop learners and support
decision making among government officials [23]. The current study further explores
the explanatory concept of the course writers and how the government’s basic policy
was oriented.

Group Code Analysis

The 88 unique codes collected in the current study were combined into six groups
(Table 5).

Table 5. Results of group coding.

Group Code Name

No. of Unique Codes Involved Code Samples

Cost effectiveness, digital DNA, digitalized organization, leader

Functions of service systems 29 . ‘ . L .
competencies, project planning, and recruiting technicians
Policy-related explanation 10 International agr(?ement, susfcainability of organizgtion, Thailand
4.0 policy, and national strategy of Thailand
. . ital tion, citi , di tive technol ,
Functions of services o1 Capital connection, citizen access, disruptive technology,

education as a service, lifelong learning, and using Big Data

Innovative tools

NIST (National Institute of Standards and Technology), PMQA
3 (Public Sector Management Quality Award), and TPMAP (Thai
People Maps and Analytics Platform)

Relation with corporates

Collaboration and cooperation, medical industry, tourism,

13
corporate culture, and e-commerce

Targets in society

Aging society, environment restoration, gender equality, health,
safe society, social equality, wealth of citizen, and wellbeing

Table 6 shows the rates for each group code in the courses. The group code “functions
of service systems” concerned indispensable internal factors of the innovative public ser-
vices, whereas the group code “functions of services” concerned aspects of the innovative
public service itself. These results supported the analysis of Course C, which had the
highest number of codes (Section 5.1) and the lowest number of innovative public service
categories (Section 5.2) due to the group code “target in society,” which aimed to use
group code “functions of services” as future perspectives. Although there were noticeable
differences between the courses, the results underline the specific features of individual
courses in an understandable way.

Table 6. Rates for the deployment of group codes in courses (%).

Courses/ Functm.ns of Policy-Related  Functions of Innovative Rela}tlon Targets in Table

Service . . with . .
Group Codes Explanation Services Tools Society Relative
Systems Corporates

A 4.47 6.15 2.79 0.00 2.24 2.79 18.44

B 15.08 1.12 391 0.00 5.59 0.00 25.70

C 2.79 3.35 17.32 0.56 5.03 11.73 40.78

D 6.15 1.12 0.56 1.68 2.79 2.24 14.52

E 0.56 0.00 0.00 0.00 0.00 0.00 0.56

Totals 29.05 11.73 24.58 224 15.64 16.76 100.00

The result shows that the government is pleiotropically oriented toward working
on basic policy and that the development of innovative public services should be han-
dled with businesses, industries, citizens, and public contributions. The reason for the
pleiotropism lies in the recognition of the SDGs by the Thai government, which is also a
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part of their societal goals. The following statement is mentioned in the voluntary report to
the United Nations:

Thailand’s application of the Sufficiency Economy Philosophy as our homegrown approach
that focuses on human empowerment, resilience, and environmental conservation, along
with application of technology and local wisdom ... (Cited from Srivihok [47])

The discrepancy in the diffusion priorities of ICT between businesses and the public
can be explained by their shared vision of creating economic development. On the flip side,
the ASEAN country survey rates Thailand as catching up in ICT diffusion performance for
business and citizens, and government ICT use is rated as lagging behind with the lowest
performance [4]. However, no course refers to this internationally comparative stagnation.
Indeed, more enhancement of the government’s innovation is necessary.

This government’s innovation has a global concern. In this regard, GovTech (a
portmanteau of the words “government” and “technology”) is recognized as a whole-
government approach that uses ICT to modernize the public sector and promote efficient
government [48]. The aim is to improve the delivery of services to citizens and businesses,
as well as to increase efficiency, transparency, and accountability [49]. An index to assess
GovTech maturity was proposed by the World Bank to promote DX, whereby 198 coun-
tries including Thailand are monitored, and all activities of the above group codes and
other demanding activities not included in the courses are also presented in the listed 48
indicators [50]. DX is currently a real challenge for the governments of the world.

GovTech’s benchmarks for success are internal operational efficiency, efficiency gains,
and cost savings [51]. T-MOOCs can afford these requirements and future contributions to
policy promotion and training. Furthermore, as the existing professional training appeals
to more mainstream civil servants who do not do work for GovTech, a new standard
training program was required, recognizing that much is changing rapidly and becoming
out of date [52]. This information also highlights the benefits of using T-MOOQOCs, which
can provide timely training that is always accessible.

7. Final Remarks

Relevant and useful data were assembled through our analysis in order to focus on
important factors related to the research questions and aims. The results of this study
identified impacts on the intended target users and a selected innovative public service
category. Course strategies were discussed by comparing with the policies of world
organizations. The estimated number of users who received a positive explanation of the
main strategy was calculated.

On the other hand, T-MOQOCsSs can offer the framework for online discussion in a
system in order to connect various people in online environments and to become a place for
exchanging opinions. While T-MOOCs have lateral affordance to pursue the dissemination
of innovative public services, the present study builds on the central implication that
T-MOOCs can deepen the discussion about how new innovative public services work for
the wellbeing of citizens and how the government can bridge the GovTech gap between
Thailand and other countries. In conclusion, target courses are undoubtedly becoming one
of the most unique approaches to promoting a government’s basic policy, as T-MOOCs are
an easy extension of traditional training, are cost-effective, and have practical relevance.
We hope that staff members of T-MOOCs and course writers will use our insights to shape
their future courses and revisions.

We also believe that our applied study methods of qualitative content analysis and
sentiment analysis can provide an essential reference case for the multiple stakeholders of
other courses in MOOCs in the world, particularly courses on open educational initiatives,
large- and small-scale government programs, and course designers developing strategies
to improve usability.
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