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Radical changes across almost all areas, including education, due to the
COVID-19 outbreak. One of the rapid transformations is digital learning,
also known as e-learning. Digital learning transformation has been taking
place for more than a decade. However, little comprehensive analysis of
digital transformation in teaching in public schools. To the best of the
authors’ knowledge, no comprehensive analysis incorporates external and
internal barriers and examines the prominent theories to study successful
e-learning integration among teachers. The aim of this study was to provide
a thematic and theoretical understanding of digital learning transformation
among teachers in public schools. The data for the study was acquired from
the Scopus databases. The study employed content and comparative analysis
and advocated a grounded theory approach to inductively analyze and
criticize the theme construction for answering two research questions. Based
on a set of criteria to determine whether each derived study should be
included or excluded, 42 articles were reviewed between 2010 and 2022.
The analysis uncovered 10 themes of antecedents that were constructed as a
framework based on the first-second-order barriers. Results also indicated
that CHAT, TPACK, TAM, and UTAUT are the most prominent theories
used to conduct digital transformation research. The findings offered
significant implications for digital transformation and educational
technology communities, especially for policymakers to strategize and
reflect on the practice they implemented and improvised if necessary for
future sustainable education and efficient teachers’ performance in teaching.
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1. INTRODUCTION

Radical changes across almost all areas, including education, due to the Coronavirus (COVID-19)
outbreak. One of the rapid transformations is digital learning, also known as e-learning. E-learning involves
utilizing digital tools that can help teachers be more creative and productive in their teaching while allowing
students to learn at their own pace. Due to the availability of technologies connecting students with teachers,
peers, and experts across huge distances and at any time, e-learning occurs outside the classroom [1].
Students can use social media sites such as Facebook and Twitter to communicate and collaborate and
engage in e-learning environments via Webex, Zoom, and Google Meet. Students also can access educational
resources, such as virtual reality (VR) and augmented reality (AR) subject contents, through the Massive
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Open Online Courses (MOOCs) platform [2]. Hence, e-learning is an environment to support teachers in
teaching with innovative teaching methods and allows students to learn anywhere and at their own pace to
acquire and create knowledge.

To the best of the authors' knowledge, digital learning transformation has been taking place for more
than a decade. Due to the role of digital transformation in learning is vital, a significant investment in
e-learning takes place at schools worldwide. However, a tremendous asset in the digital transformation does
not guarantee that teachers will adopt it for the teaching and learning (T&L) [3]. For example, empirical
evidence in Indonesian schools demonstrated that more than 50% of the teachers did not manifest the critical
needs of 21st-century learning during the pandemic [4]. This study found that most teachers' instruction
adopted a teacher-centered approach (59.17%) even though the medium for teaching is online learning.

Recent available literature investigated advanced economies as Australia has not observed any
positive programs at schools to encourage teachers to integrate e-learning, which will affect the teachers’
confidence in teaching e-learning [5]. A study in the US revealed that some teachers might struggle to select
an appropriate digital tool for conducting e-learning. In addition, teachers update their subjects' content but
rarely modify their teaching approach [6]. Based on all the empirical evidence revealed by these researchers,
not all teachers utilize e-learning to acquire a deep understanding of students. Thus, schools need to initiate
organizational change by concentrating on an e-learning strategy to offer an achievable goal to the important
stakeholders, particularly teachers, who shape the digital culture among them [1], [7].

2. LITERATURE REVIEW
2.1. The COVID-19 Pandemic and the accelerated digital transformation in education

Over millions of students worldwide cannot go to school due to measures to stop the spread of
COVID-19. School closures have been implemented in 188 countries, and more than 1.7 billion students and
their families are waiting for their T&L [8]. This situation reflects 94% of all students worldwide, from
kindergarten to higher education [9]. COVID 19's negative effects quickly manifest in the form of probable
learning loss [10]. However, COVID-19 cannot be taken as an aspect that hindered our progress. Therefore,
the Ministry of Education in every country instructed all the educators, including teachers, to transform
conventional teaching into digital or open distance learning (ODL). ODL is one of the approaches of
e-learning for students worldwide able to learn at anytime and anywhere, especially during a pandemic or
natural disasters like a flood or a student who was in the hospital or out sick for an extended period.

E-learning is an innovative teaching method for proficient students' 21st-century skills through
student-centered learning characteristics. E-learning should be conducted in an active learning environment
for students to engage in meaningful and authentic learning [11]. Students' engagement with e-learning
depends on the designation of lesson plans with digital learning tools in relation to the principles of 21st-
century skills leading to a student-centered approach to meaningful learning [12]. Student-centered learning
is using digital tools to engage students in authentic, challenging, multidisciplinary tasks by providing
realistic, complex environments for student inquiry, providing information and digital tools to support an
investigation and connecting classrooms for joint investigations [13]. Personalized learning, competency-
based learning, learning that takes place at any time and place, and students taking responsibility for their
learning are all examples of student-centered learning. As a result, the COVID-19 pandemic has the potential
to strengthen and accelerate the present digital transformation in education.

Many strategies have been used by stakeholders for digital transformation in education in the past
decades. A systematic study in Mainland China by Luo et al. [2], who synthesized published empirical
research on early childhood teachers, revealed digital tools used for pedagogical aspects for various purposes
of students' learning. For example, video to develop teachers’ skills to integrate into the curriculum, and
humanoid robots and non-screen-based robotics to support children’s learning. Another quantitative study in
Russia on 420 respondents involved three groups of stakeholders, namely administrative staff, teachers, and
students [14]. This study revealed positive trends for digital transformation strategy use, namely mobile
learning to develop student's skills in research. A qualitative study in Russia on 61 teachers focused on
mobile learning to enhance collaborative, problem-solving, creative learners & innovative, and active citizens
[15]. Digital transformation strategies provide a positive impact on students, such as time-consuming, easy,
fun, and technology-enhancement. However, digital transformation also brings drawbacks, such as cost,
laziness, technical issues, humanistic, and social isolation [16].

In conclusion, technology is emerging and rapidly changing. Therefore, whatever the purpose of the
use of digital tools in teaching, teachers should consider the volatility and complexity of an ever-changing
skill set when integrating digital tools into the curriculum as teaching are dynamics that represent an
approach toward digital innovation. Teachers are always encouraged to participate in professional
development programs and improve their knowledge and abilities.
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2.2. Barriers implementing digital transformation in education

Available literature manifests that barriers to the implementation of digital transformation among
teachers are one of the negative impacts on the education sector [4], [6]. There are two kinds of barriers that
digital investment managers need to ponder when integrating e-learning among teachers in developed and
developing nations. Firstly, the first-order barriers, and secondly, the second-order barriers. Consequently,
minimal e-learning was implemented for first-order barriers [1], [6], and for second-order barriers, minimal
e-learning was implemented [17], [18].

The first-order barriers, according to Ertmer et al. [19], are “outside” the teacher, like training,
technology resources, and support. Meanwhile, the second-order barriers are “within” the teacher, like
teachers’ confidence, beliefs about how learners gained knowledge, and their views on technology use in
T&L. In this context, the current study aims to develop a systematic literature review on successful digital
learning transformation among public school teachers, published between 2010 and 2022 and indexed in the
SCOPUS databases. However, little comprehensive analysis of successful teachers’ digital transformation in
learning in public schools.

To the best of the authors’ knowledge, no comprehensive analysis incorporates internal and external
antecedents to teachers implementing e-learning in teaching. In this sense, this article analyzed both the
barriers to knowledge discovery and theoretical comprehension of the precursors [19], motivating teachers to
embrace digital transformation and successfully implement e-learning in public schools. For example, a
systematic literature review on digital transformation focuses on the readiness of Chinese early childhood
teachers in China [2]. Therefore, the current study aims to fill the gap identified in the existing literature.
Thus, the primary purpose of the present study is to undertake a systematic literature review of empirical
studies that have been published with a focus on teachers’ digital transformation in education. The outcome
of this systematic review is on the concepts of successful digital transformation and theoretical understanding
by examining the external and internal barriers to teachers’ digital transformation in public schools as
described in the available literature. By understanding the concepts, researchers will be able to inform
educational technologists, policymakers on digital utilization, and academic players on successful strategies
for e-learning implementation, particularly in third-world countries where there is a lack of awareness about
successful e-learning implementation in public schools.

To facilitate the systematic literature review process, there were two research questions of the study:
i) What key themes can emerge from the empirical studies to resolve the first-second-order barriers to
successful e-learning implementation among teachers in public schools?; and ii) How are prominent
theoretical frameworks or digital transformation models applied in empirical studies on the successful
e-learning implementation among teachers in public schools? We then explained the themes underpinned by
[19], [20] first- and second-order barriers to address the first research question. Then, discuss the theoretical
gaps to address the second research question. Lastly, we discussed the limitations and implications for the
research community to manage digital investment in the COVID-19 era by looking at the teachers' successful
implementation of e-learning.

3. RESEARCH METHOD
3.1. Systematic review

A systematic review was carried out between 2010 and 2022 related to teachers’ e-learning
integration into teaching in public primary or secondary education. The studies were reviewed further based
on their relevance to the topic and eligibility. The exclusion and inclusion characteristics were used to read
abstracts to rule out articles that did not meet the criteria. The researchers employed a constant comparative
technique to seek published empirical research that allowed us to compare the results. The findings were
reported after the research gaps were established, as the findings highlighted the direction for future research.

3.2. Data collection

Following the URL https://www.scopus.com/, we ran a structured search technique to retrieve peer-
reviewed articles from Scopus databases such as Emerald, Springer, ScienceDirect, SAGE, EBSCOHost, and
ERIC. The authors’ university library is linked to these databases. The well-known publishers are significant
for this paper because the publications chosen would enable the production of a review with valid and
reliable findings. We formulated three inclusions and two exclusions for the review. As exhibited in Table 1,
every article must meet the search technique’s inclusion and exclusion criteria. We applied the “AND” and
“OR” operators to seek word combinations like “e-learning integration” “primary schools”, “secondary
schools”, and “e-learning in education” and “technology”. We searched until we were completely exhausted
(i.e., locating similar articles using various search term combinations).
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Table 1. Inclusion and exclusion criteria

Inclusion criteria Exclusion criteria
i) All articles documenting the studies carried out in public i) Articles that were not peer-reviewed because it is
school settings, including studies that dealt with e-learning important that the review obtained results from credible
integration (the informant sample in the study can be from research.
primary and secondary schools). ii) Articles in which no explicit method of data collection
ii) Research articles or original articles which were peer-reviewed were reported.

before being published permitted us to compare results among
studies and gained higher-order thematic classifications.

iii) One of the samples must be teachers, as the study focused on
teachers’ perception in regard to e-learning integration, as well
as on teachers’ professional development.

Following the database search, the abstracts of each article were evaluated to ensure that the articles’
potential for e-learning integration was categorized. As mentioned, we collected all potential articles and then
examined them individually for any focus relevant to the digital transformation. Figure 1 illustrates the
detailed flow diagram of the systematic review for the article search. The flow diagram showed that 729
articles were derived from the initial search. The 729 articles were further screened to identify duplicates and
irrelevant articles, leaving 134 articles relevant to digital transformation. Another screening was carried out
on the 134 articles, and 71 articles matched the exclusion and inclusion criteria about digital transformation.
Nevertheless, we just examined 42 articles because some of them were due to the 27 articles were
incorporated in higher education and preschool, and another two articles were incorporated between primary
and secondary education synthesis.

s Articles identified through database searching (n=729)
= Emerald (n=150)
£ Springer (n=113)
b= ScienceDirect (n=301)
3 SAGE (n=65) L
- EBSCO (n=50) Articles identified through
ERIC (n=50) other sources (n=5)
g Articles after duplicates and irrelevant removed (n=134)
c
g
O
@ v Articles excluded (n=63)
Review paper (n=7)
Articles screened (n=71) > Non-peer-reviewed (n=56)
v
> ) S Full-text articles excluded, with
= ) Full-text qrtlcles assessed for ell_glblllty by o reasons (n=27)
= incorporating all levels of educations (n=27) Higher education (n=10)
] " Preschool (n=17)
Studies incorporated between primary and
secondary education synthesis (n=2)
3 v
E]
S Studies included in split between secondary and
= primary education synthesis (n=42)

Figure 1. Systematic review flow diagram of the articles search

3.3. Data analysis

The analysis was conducted concurrently with data collection as the process of data collection, data
analysis, and report authoring are all interrelated and occur at the same time [21]. Selected articles were
retrieved from Scopus databases on 5 May 2022, and the data required for the systematic literature review
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were obtained and extracted. The NVIVO version 12 software, Microsoft Excel, and Coggle were used to
organize, analyze, and visualize the selected empirical results articles. The content analysis, constant
comparative technique, and grounded theory [22] were employed to inductively construct the themes during
the coding procedure for answering two research questions.

During ‘Open coding’, the data from the transcript were read and analyzed line by line to look for
similarities and differences for each selected article. We put together the codes we thought were similar and
repeated the analysis process for all the data in the research article. The codes that three different researchers
coded to ensure the validity of the theme that emerged [21]. We realized that similar words and phrases were
used in different research articles dealing with similar ideas. This recurring pattern of ideas became a theme.
We could navigate through the phrases, quotes, codes, and memos in the NVIVO version 12 software's node
unit. During this grounded theory procedure, we analyze the data to uncover the entire article. It is hoped that
the analysis can also explain not just the drawbacks and challenges of the phenomena but for the strategies
implemented by the schools’ stakeholders to resolve the issue to successful e-learning implementation in
schools.

4. RESULTS AND DISCUSSION

This literature review discusses the implementation of digital transformation, in particular the
successful e-learning integration among teachers in public schools. According to the inclusion and exclusion
criteria, we obtained 42 articles from various journals between 2010 and the current year (2022) to ascertain
that we have recorded the latest situation of e-learning implementation among teachers in public schools. The
systematic review uncovered 57.1% (n=24) of the published articles in developing economies such as
Malaysia, Morocco, and Rwanda as seen in Table 2. These studies uncovered 42.9% (n=18) of the articles for
developed economies, such as Portugal, Australia, and Switzerland. Within the given time range (from 2010
to 2021), there was a significant fluctuation increase in the number of articles: 2010 (n=4), 2011 (n=2), 2012
(n=3), 2013 (n=2), 2015 (n=5), 2016 (n=4), 2017 (n=1), 2018 (n=2), 2019 (n=5), 2020 (n=6), and 2021
(n=6). This fluctuation of articles published suggests that digital transformation has an important role in the
education of public schools, especially during the COVID-19 pandemic.

The systematic review also uncovered that 35.7% (n=15) of the published articles in secondary
schools, compared to primary schools, is 64.3% (n=27) articles. The differences can be reflected that primary
schools are not deniable to receive better digital transformation in education as many years, secondary
schools have been the focus of the researchers due to various teaching strategies utilizing digital tools in the
teaching of different subjects [23], [24]. Most research employed quantitative research, namely survey (n=19,
45.2%), followed by qualitative research, such as interview, observation, and focus group discussion (n=12,
28.6%). Mixed-method methodology also adopted by researchers (n=11, 26.2%). Finally, using a constant
comparative technique approach to the analysis, ten themes emerged to answer the first research question.
There were four prominent digital transformation theories derived from answering the second research
question as shown in Figure 2.

Assisted performance to teachers for e-leaming
implementation

Digital leadership skills among leaders
13 articles, 31 Support from school's personnel
First-order: (do.adicles, 23.8%) Professional development for teachers.

External to teachers
School's e-learning policy, planning and

(6 articles, 14.3%)
RQ 1. What key themes can emerge from the strategies
empirical studies to resolve the first-second-order
bametiro"r; ::Cl:eascﬁ:rls e?:f:ﬂ'.';f.‘f ;ng;gntamon (7 articles, 16.7%) School's preparedness on e-learning resources
P = ) articles, 21.4%) Consolidation of digital tools into curriculum
Digital transformation in Rl 2k plans and student assessments
education: Successful e-learning
impl ion among | 4 articles. 9.5%) Teachers' beliefs, motivation, and attitudes on
Lz vy o 4 e-learning integration
Second-order:
6 articles Teachers' readiness and acceptance on e-
Internal to teachers 6 articles, 14.3%) seninig kisoraiton
Teachers' proficiency in utilizing e-learning tools
CHAT
RQ 2. How are theoretical frameworks or digital Z = 2 o
transformation models applied in empirical ’D(;::I""be‘:::%': ?t'al (S articles, 11.9%) TPACK
studies on the successful e-leamning plrnnsiormalﬂ:n
implementation among teachers in public (4 articles. 9.5%) TAM
schools? Ui :
(2 articles, 4.8%) UTAUT

Figure 2. Detailed organization of findings
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Table 2. Systematic review results for digital transformation among teachers (2010-2022)
(N), Location, Contain themes

No. Ref. Education level, I:;?ggs\t,:)ci Methods External to teachers Internal to teachers
Types of economies AP DL SS PD PS SP CS BA RA PE
1 [25] (650T), Jordan, DOI [26] Survey 8
Secondary,
Developing
2 [23] (365S), Malaysia, Educational Survey; 8
Secondary, Change [27] FGD;
Developing Observations
3  [24] (3T, 3H, 3R, 3S), CHAT[28] Observations;
Singapore, Interviews,
Secondary, FGD;
Developed Documents
review
4 [29] (7R; 7C; 25T; 388S), Learning Interview;
Australia, Primary, Outcomes Observation;
Developed Pedagogy Survey;
Attributes Document
analysis
5 [30] (820T), China, Constructivist Survey 8
Primary, Developing  belief
framework [31]
6 [32] (10T; 59T), Norway, - FGD; Survey
Secondary,
Developed
7 [19] (12T), The U.S, First-second- Interview 8
Primary, Developed order barriers
8 [33] (133T; 347T;), 21st-century Survey 10
Korea, Primary, learning
Developed environments
9 [34] (48T), Australia, Digital age  Survey;
Primary Developed learning matrix  Interview;
[35] Document
analysis
10 [36] (119T; 60T), Ireland, Digital Natives Survey;
Primary, Developed Theory [37] Interview
11 [38] (11T), Cyprus, CHAT [39] Survey;
Primary, Developed Interviews;
Observation
12 [40] (874T), Indonesia, - Survey 8 9
Secondary,
Developing
13 [41] (7T, 28S), Singapore, Learning from Interview; 10
Primary, Developed and with ICT Survey to
students
14 [42] (4T; 128S), Cyprus, CHAT [39] Interviews;
Primary, Developed Observations;
Book
engagement
15 [43] (237), Canada, - FGD
Primary, Developed
16 [44] (376T), Ghana, Beliefs Survey
Secondary,
Developing
17 [45] (4T7), Iran, - Interview; 9
Secondary, Field notes
Developing
18 [46] Canada, Primary, CHAT [39] Interviews;
Developed Reflections;
Observations
19 [47] (34T, R; C), CHAT [39] Observations
Singapore, Primary,
Developed
20 [48] (56T; 4T), Morocco, TAM Survey;
Secondary, Interviews
Developing
21 [49] (30T), Rwanda, TPACK [50] Survey 10
Primary, Developing
22 [61] (217T), South Africa, Computer self-  Survey 8

Primary, Developing

efficacy theory
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Table 2. Systematic review results for digital transformation among teachers (2010-2022) (continued)

(N), Location,

Contain themes

No. Ref. Education level, -frrg?ggs\t:;?kl Methods External to teachers Internal to teachers
Types of economies AP DL SS PD PS SP CS BA RA PE
23 [62] (2T7), Australia, TPACK [50]; Interview; 3 10
Primary, Developed SAMR model  Observation
[53]
24 [5] (616T), Indonesia, Motivational Survey 6 8
Primary, beliefs
Developing
25 [54] (148T), Nigeria, TPACK [50]; Survey 10
Secondary, SITES
Developing
26 [55] (8T; 2R; 2H; 2C), Sociocultural, Interviews; 1 2 3
Malaysia, Primary, Perspectives [56] Document
Developing analysis
27 [57] (1987T), Mongolia, Professional Survey 2 5 7
Primary, Competency
Developing
28 [58]  (156T), Hong TAM Survey 3 5
Kong, Primary,
Developed
29  [59] (2T), Indonesia, TPACK Observation; 10
Primary, interview
Developing
30 [3] (180T), Iran, - Survey 6 10
Secondary,
Developing
31 [60] (102T), Zambia, Activity Theory Survey 1 3 6
Secondary, [61]
Developing
32 [62] (155T; 25T), TAM UTAUT Survey; FGD 3 7
Mauritius,
Secondary,
Developing
33 [63] (1T; 5S), Sweden, Didactic Observation; 7
Primary, Developed Interview;
Document
analysis
34 [64] (207T; 276S), - Survey 6 7
Palestine, Primary,
Developing
35 [1] (4T, 1R; 1H; 1C), CHAT [39] Interview; 3 5 6 8
Malaysia, Primary, Observation;
Developing Document
Analysis
36 [65] (90T), Portugal, UTAUT Survey 9
Secondary,
Developed
37 [66] (60T), Malaysia, TAM Survey 9
Primary,
Developing
38 [7] (89T; 96S), Turkey, - Interview; 2
Primary, Survey
Developing
39 [67] (400T), Malaysia, Transformational Survey 2
Secondary, leadership styles
Developing
40 [10] (356R), Turkey, - Survey 3
Primary,
Developing
41 [68]  (1692T), Will Skill Tool  Survey 3 7
Switzerland, Pedagogy model
Secondary, [69]; TPACK
Developed [70]
42 [71]  (162T, Ukraine,  Formative Survey 7
Primary, assessment
Developing

Note: N=Sample size; T=Teachers; H=heads of curriculum department; S=Students; R=Principals or Headmasters; C=ICT Coordinators;
FGD=Focus group discussion. AP=Assisted performance; DL=Digital leadership skills; SS=Support from school’s personnel;
PD=Professional development; PS=Policy, planning & strategies; SP=School’s preparedness; CS=Curriculum plans & student
assessments; BA=Belief, motivation, and attitudes; RA=Readiness & acceptance; PE=Proficiency in utilizing e-learning tools
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4.1. Antecedents of successful e-learning implementation among teachers

Most research conducted in both developed and developing countries has found a few precursors
that encourage public school teachers to integrate e-learning to implement it successfully. This successful
implementation of e-learning takes place when these antecedents are fulfilled. Otherwise, as an external
(first-order) or internal (second-order) barrier, the entire process is hindered [19], [20]. However, once
external antecedents to teachers were fulfilled, internal antecedents to teachers also were achieved.

Based on the first research question of the systematic review, themes that emerged comprise 10
concepts (external and internal to teachers): i) Assisted performance to teachers for e-learning integration;
ii) Digital leadership skills among leaders; iii) Support from school’s personnel; iv) Professional
development for teachers; v) School’s e-learning policy, planning, and strategies; vi) School’s preparedness
on e-learning resources; and vii) Consolidation of digital tools into curriculum plans and student assessments;
viii) Teachers’ beliefs, motivation and attitudes toward e-learning integration; ix) Teachers’ readiness and
acceptance of e-learning integration; and x) Teachers’ proficiency in utilizing e-learning tools. Figure 3
indicates 10 concepts of first-second-order barriers to successful e-learning implementation among public
school teachers.

Successful e- —__

leaming e Y

implementation S

\,\\x
B
__— Bxtemal —_ Internal

anteoedenlsto\ = antecedents to
teachers \ SRS teachers

S o 0o0 a2 oo e

performance to cumwlar plans and
teachers for e- students’

leaming integration Dlgl!al leadership Suppon from assessments Teachers' Belief, Teachers' proficient Teachers’
skills among school’s personnel development for policy. plannmg pfeparedness one- motivation, and in using e-leaming readiness and
leaders teachers and strategies learning resources attitudes on e- tools acceptance on e-
learning integration leaming integration

Figure 3. Framework of successful e-learning implementation among public school teachers

4.1.1. External antecedents to teachers for successful e-learning implementation
a. Assisted performance of teachers for e-learning integration

Assisted performance is one of the mechanisms that encourage teachers’ e-learning integration.
Tharp and Gallimore [72] defined assisted performance as “what a novice can do with help, with the support
of the environment, or others, and of the self.” They developed the concept of assisted performance from
Vygotsky’s sociocultural perspectives, including two key components of Vygotsky’s central component for
effective teaching. The zone of proximal development (ZPD): a novice performance with assistance from an
expert and a more proficient colleague. Thus, the actual definition was that expert guidance enhances
beginner performance. Nevertheless, supported performances can also be defined as a personnel effort to
support schools, especially teachers, for the students’ benefit [55]. In this sense, teachers are willing to
integrate e-learning when assistance is provided or when teachers’ performance necessitates assistance in a
variety of forms.

A study in Malaysia revealed that assisted performance is not merely from IT-savvy professionals,
technicians, managers, and colleagues that are willing to motivate each other. It also comes from non-experts,
as long as they voluntarily support their schools in any way, including charities, providing manpower and
resources. One aspect of assisted performance is the participation of a school community. The school’s
community may include alumni from the school board, members of the Parent-Teacher Association (PTA),
technology developers, and local business owners [55].

The schools foster sharing of ideas among teachers as one of the assisted performance aspects that
encourage teachers’ e-learning integration. One study in developed countries such as America proposed the
importance of peer support, affirming collaboration, and knowledge sharing as factors that led to successful
e-learning implementation by teachers [42]. Another empirical study found that sharing ideas among school
stakeholders is essential for reducing teachers’ workload. For instance, previous researchers [46], [60] stated
that to tackle teachers” workload, sharing sessions need to be held to create e-learning-based lessons. Current
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research in South Africa and Iran are in agreement with these study’s results that information exchange and
mutual trust among teachers are among the main reasons for teachers’ motivation to integrate e-learning [59].

b. Digital leadership skills for the leader among leaders

Empirical evidence on teachers’ e-learning points out the vital role of a school’s digital leadership in
encouraging and implementing e-learning [43], [55], [57]. Previous research in a developed country found
that teachers regard school principals’ leadership as amongst the most essential motivators for utilizing
e-learning tools [43]. Another study from developing countries like Mongolia found the crucial role of school
leaders in proficiency in digital skills for encouraging teachers to integrate e-learning [57]. According to one
guantitative survey conducted at a Johannesburg primary school in South Africa, headmasters are viewed as
the facilitators and motivators of e-learning integration [51]. Furthermore, one qualitative approach in
English Quebec Schools recommended that school leaders establish clear plans and goals for e-learning
integration. United Nations Educational, Scientific and Cultural Organization (UNESCO) also reported on
this point of view in e-learning integration [73].

School leaders need to employ a particular leadership style for a successful e-learning integration.
As a result, styles of leadership have received considerable attention. Previous research in developed
countries suggests that to assure the success of any activity, school leaders, particularly those involved in
e-learning integration, should employ a distributed leadership model [24]. Distributed leadership refers to the
aspect that will guide a headmaster to manage the expectations by shared decision-making with other
schools’ leaders, such as the head of the instructional program and the coordinator of e-learning [55]. It also
proposes that leadership can be distributed in various ways to encourage collaboration at times and in parallel
with others to achieve the best possible outcomes, so-called “the leader among leaders.” In this sense,
everyone could be a leader and is responsible to distribute or transfer the information. Eventually, all
stakeholders are able to implement the school’s vision as the information reaches out. As a result, a number
of leaders, including the principal or headmaster, and any teachers who are responsible as leaders, can take
on the duty of improving the schools to a higher level [47], [67]. Another study in developed countries, such
as Singapore, discovered that the effectiveness of e-learning integration in schools is based not only on the
headmaster but also on the engagement of all school leaders [74].

Critical for a leader to be capable of planning and organizing digital leadership initiatives. This
capability can assist schools in enhancing their students' grades [7], [67]. School principals should assist in
creating a digital learning culture in schools such as encouraging teachers to be cooperative and innovative in
teaching methods, providing the information about digital transformation, follow-up, and financial support,
so that the teacher can see the importance to implement digital transformation and attend the courses of
technology-based professional development in schools [67]. Another study [7] mentioned three types of
skillset leaders develop are: i) Technological knowledge; ii) Administrative abilities; and iii) Personal
abilities. There were seven objectives of digital technologies for leaders to transform their conventional
method to lead their organization, namely: i) Employee communication; ii) School news and announcements;
iii) Document sharing; iv) Student-parent communication; v) Social media promotion; vi) Management
process information; and vii) Online meetings with stakeholders.

C.  Support from school’s personnel

There has been a substantial amount of literature published on teachers’ e-learning integration [30],
[43], [45], [55], [62], [75]. The literature indicates that school personnel support would contribute to
successful e-learning implementations. The school's personnel include members of the technical team, the
administrative team, and colleagues. One study in Mauritius employed a quantitative approach on 155
Mathematics teachers. It found that 90% of teachers perceived personnel support, especially technicians, as
significant antecedents that facilitated their willingness to integrate e-learning [52], [62].

Another recent study asserted that providing administrators and e-learning coordinators with
adequate assistance will boost educators’ commitment to utilize digital tools [58], [75]. Previous researchers
advised that this type of continuous support for teachers will increase their confidence in integrating
e-learning. This viewpoint is consistent with previous research [60], which claimed that the support of the
e-learning coordinator and the school administrator is required to ensure that e-learning integration activities
achieve the desired outcome. Rabah [43] considered school principal leadership as one of the most important
factors in the successful adoption of e-learning. The researcher also argued that having school leaders’
support and a clear e-learning vision, as well as making expenditures in e-learning integration, such as
e-learning training, are worthwhile.

According to the literature, all schools need technical support to solve technical problems related to
e-learning integration. Previous research has found that a lack of technical support specialists to troubleshoot
technical issues has been a barrier to teachers integrating e-learning. For example, one study in urban and
rural schools in Australia manifested that a non-extensive level of technical support has become the schools’
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issue in attaining the success of e-learning integration [52]. Thus, scholars suggested that leaders have a clear
goal of supplying technical personnel to expedite e-learning integration implementation [1], [43], [60].
Another prominent scholar on e-learning in public schools asserted that teachers could effectively prevent
their students from engaging in delinquent behavior that may be the result of technical assistants’ lack of
supporting role [60]. A technical support team can be constituted in the event of technical difficulties [75].
This group will address any technological concerns that emerge before, during, or after a class that uses
e-learning [24].

Previous research has stressed the importance of peer support in successful teachers’ e-learning
implementation. Razak et al. [1] claimed that teachers would be distracted or burdened by administrative
duties. Some scholars have suggested reducing teacher responsibilities, such as clerical work [60], [68].
Scholars suggested that providing peer support, collaboration, and knowledge-sharing are three ways to
reduce teacher workload [60]. One study in Singapore, for example, argued that teachers must undertake
sharing sessions to plan and build e-learning-based lessons to reduce teacher strain [74]. In one study of
secondary schools in Iran, information sharing and collaboration among teachers were also significant
antecedents that encouraged teachers' enthusiasm to integrate e-learning into their teaching [45].

d. Professional development for teachers

For 10 years, e-learning teacher training has been at the heart of the teaching profession. The growth
of comprehensive and high-quality teachers is the most critical professional development criterion [24].
According to recent study [57], quality training is a significant concern that can boost teachers' confidence in
exploring digital tools integrated into a curriculum. Other current studies in high-income economies like
Sweden and Hong Kong argued that continuous e-learning training is more effective because it influences
teachers' abilities and confidence in e-learning integration [58], [63]. Each e-learning training might provide
teachers with the necessary information and abilities [43]. After completing the training, teachers started to
ponder how computers could be utilized to enhance T&L. This is based on a quantitative longitudinal study
of teachers [36]. Another mixed-method research that was carried out in Norway found that teachers had
“strong beliefs” in the use of e-learning after two years of training [32].

Previous studies conducted over a decade in third-world nations revealed that the majority of
teachers trained in the integration of e-learning were highly limited [44], [59], [64]. Furthermore, the
e-learning training provided by the Ministry of Education’s State Education Department or other outside
organizations does not meet teachers' career and professional development needs [64]. Pre-service teachers
should be provided with high-quality e-learning training as this will acclimate them to e-learning-integration
contexts once they graduate. This perspective is supported previous study [30], which carried out a
quantitative study in primary schools in China and discovered that high-quality e-learning training improved
e-learning integration.

E-learning training programs need to address teachers’ needs for professional development, not just
knowledge and technology. According to several researchers, pedagogical training [43], leadership training
[64], knowledge transfer training (to educate young teachers to value the participation and opportunity to
discuss with colleagues) [36], and students’ assessment coaching for assessing e-learning-related outputs, as
well as teacher’s new role as a facilitator or coach (more training in e-learning skills, such as problem-based
to teach e-learning to students in an active learning and collaborative learning environment) are all that is
needed among teachers [63]. A recent ethnographic study by Kijellsdotter [63] focused on teachers and
students to understand e-learning integration at Bezel Primary School in southern Sweden with respect to the
teachers’ selection of educational content related to e-learning integration in public schools.

Various training courses increase the level of e-learning integration by teachers. This is because
such training improves the ability of teachers to use e-learning. These trainings are part of a professional
development plan that enhances e-learning integration into activities of training programs. The school-based
training should emphasize hands-on experiences and involve teachers as trainers within a sufficient time [63].

e.  School’s e-learning policy, planning, and strategies

There is an emerging body of literature on school e-learning policies, plans, and strategies for
e-learning integration by teachers. The formation of the policy and plan would aid the realization of the
desired outcomes among teachers [30]. Prominent e-learning scholars [24] have indicated that a technology
policy plan is a significant factor influencing teachers’ use of technology in schools. Anderson [76] provided
the first definition of technology policy planning in the 1990s, asserting that technology policy planning
entails the development, implementation, and revision of technology plans to guide organizations in
achieving their goals. The term “technology policy plan” refers to a school’s explanation of its goals,
materials, activities, and aspirations regarding the integration of e-learning [29]. The school technology
policy should incorporate technologies into the classroom, autonomy for teachers to innovate in pedagogies,
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professional recognition, and the availability of resources. This policy can be implemented in the school with
the assistance of e-learning coordinators [57], [58].

E-learning plans must not prevent teachers from saving and spending money. This position is in
agreement with Mulenga and Marban [60], who argued that technical plans need to be implemented before
transferring financial resources by the school to determine the efficient use of funds. In other words, where
and in which the money is used must be determined. Mulenga and Marban urge that to attain such a vision, a
thorough examination of the existing crisis is required, including identifying flaws in the implementation of
e-learning in classrooms and developing strategies for attempting to solve difficulties related to inefficient e-
learning planning. Qaddumi, Bartram, and Qashmar [64] found conflicts over IT policies at the school level
as teachers are not accounted as a vital contributor to constructing a school's e-learning policy. Another
precursor is that school policymakers do not refer to teachers, particularly regarding computer placement in
the classroom and whether IT staff need to link students' desks with mobile technology.

School policies represent school culture as the success of e-learning integration depends on the
actions of the schools’ stakeholders to obtain the schools’ vision set out in the school policies [1]. Maslowski
[77] defined a school culture as “the basic assumptions, norms and values, and cultural artifacts that are
shared by school members.” According to a qualitative case study of secondary schools in Singapore, the
schools have established a culture that allows them to function as responsive learning organizations,
particularly in the swift rise driven by the integration of technology into the curriculum [24]. Teachers,
educational programs, and e-learning coordinators should have curriculum-based e-learning for learning
organizations to succeed [24]. Regulations need to be established in school culture, which can be imitated by
other schools.

f.  School’s preparedness on e-learning resources

Western and Asian scholars have found that school readiness for e-learning resources, such as
hardware, connectivity, and software is one of the most essential prerequisites for a successful
implementation of e-learning in schools [1], [60]. For example, e-learning integration failure in Western
schools can be attributed to a number of factors, namely: i) The availability of e-learning facilities in a
limited number of classrooms; ii) The availability of only a few computer labs for e-learning-integrated
lessons to be held in each school; iii) Frequent technical problems with computer networks; and iv) Slow
internet connection speed [1], [43]. A quantitative study conducted in Asian public secondary schools, such
as those in Iran, discovered that outdated technological resources and a lack of e-learning facilities
contributed to the failure of e-learning integration [3]. Esfijani and Zamani additionally discovered that
software access in public schools is not at a satisfactory level. These studies suggested that a school’s
readiness to offer e-learning resources is a crucial issue in achieving e-learning integration in public schools.

E-learning resource readiness refers to the school's budget provision for e-learning resources.
Numerous empirical studies in developed and developing countries have highlighted the importance of
funding e-learning resources to provide the fundamental infrastructure of e-learning amenities [1], [43], [51],
[52]. In a qualitative study done in Canada, Rabah [43] found that funds were concentrated on buying new
equipment and software. However, certain classrooms were not suitable for e-learning at the time of
construction. Similar results in South Africa and Malaysia, several studies found that lack of budget
allocation yielded inconsistent specific e-learning training [1], lack of specific e-learning software [5], and
teachers’ e-learning self-efficacy [51]. One qualitative study in urban and rural schools manifested that
content-specific digital tasks that are transformative rather than enhancement-level should be initiated to
teachers [52].

g. Consolidation of digital tools into curriculum plans and student assessments

After 10 years, the relationship between the success of e-learning implementation and the
integration of digital tools into the curriculum was identified. Schools require curriculum-directed e-learning
to provide teachers with a clear goal for integrating e-learning [24], [68]. To better understand how teachers
in Singapore dealt with various types of e-learning integration, Divaharan and Lim focused on three types of
secondary schools. The application of digital tools in curriculum planning is in support of [74] argument that
the curriculum restricts student learning planning and organization. Tay and Lim also carried out two case
studies at chosen primary schools in Singapore. Aside from observations, these included in-depth teacher
interviews and focus group discussions with students. The findings were consistent with those of another
recent study conducted in a developing country such as Mauritius [62]. Perienen carried out a quantitative
survey of 155 Mauritius teachers and found that 87% of them wished that schools would use an inflexible
timetable curriculum to obtain e-learning-related performance from their students. Contrary to a study in
Hong Kong and Switzerland, teacher training institution management had little involvement in integrating
e-learning into the curriculum [58], [68].
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The impacts of European policies on the Swedish curriculum have contributed to ideas about
managing school information regarding competencies [63]. In 2017, Swedish curricula were revised to
improve students' digital competencies. The guidelines recommend the use of e-learning without clearly
pointing out how to integrate e-learning into the subject. This is because digital abilities are not to be
evaluated and are therefore not a criterion to be achieved but an ability to achieve results in a subject. The
results suggested that teachers are motivated to take advantage of their freedom of education to run
classrooms for e-learning as a transformation in public schools. Teachers also search for organizational forms
of education according to unclear curriculum guidelines for how e-learning is integrated with regard to
subjects. Apart from that, teachers should be given autonomy to innovate their pedagogies [63].

International studies have identified a link between student assessment integration and e-learning
practices in Western or developed countries, showing that student assessment has hindered teacher e-learning
integration. A qualitative study of Quebec English Schools in Canada included detailed interviews with 23
teachers and school counselors who saw the importance of re-analyzing assessment methods when
integrating e-learning into educational programs by examining how e-learning can meet student assessment
requirements [43]. Rabah further argued that it is difficult for teachers to incorporate e-learning because they
do not know how to measure it when assessing students’ e-learning-related outcomes. Prominent e-learning
integration, Kjellsdotter [63] and UNESCO report [73] have argued that e-learning assessment is unnecessary
because students are evaluated through examinations. Formative assessment, on the other hand, is required
for identifying learners' needs, tracking each student's progress, and triggering their motivation to learn.
Zhorova also urged school administrators to create a manual for teachers on how to use digital tools for
formative assessment [71].

4.1.2. Internal antecedents to teachers for successful e-learning implementation
a. Teachers’ Beliefs, motivation, and attitudes toward e-learning implementation

Teachers’ beliefs in e-learning integration can improve student learning, resulting in facilitating e-
learning integration among teachers [5], [38]. Aacording to Calderhead, beliefs are “suppositions,
commitments, and ideologies” while knowledge is “factual propositions and understandings™ [78]. For
instance, a study at Australian primary schools found that teachers' beliefs about e-learning resulted in the
best way to do it. The goal was reached when teachers acknowledged the e-learning role as an instrument to
build knowledge via collaborative activities, the relevance of e-learning to society & future employability,
and the emphasis on genuine problem-based approaches in T&L [78].

A different qualitative case study of teachers in the United States’ primary and junior high schools
found that their beliefs about integrating e-learning could transform their teaching from teacher-centered to
student-centric [19]. The authenticity, student choice, and collaboration that students are able to achieve
through teacher-integrated e-learning are known as student-centric learning [19]. A quantitative study by [30]
found that teachers' beliefs about e-learning help students comprehend their learning. Other studies in
developing countries, including Malaysia, have found that the top levels of teacher beliefs can lead to the top
levels of teachers’ e-learning implementation [5], [25], [40], [67].

Teachers' motivation to integrate e-learning may increase if they believe it will benefit their
students' learning [1], [5], [30], [34]. Motivation is the process of initiating and maintaining goal-directed
behavior [79]. Another way of saying it, motivational factors are considered part of a teacher's goal structures
and beliefs regarding what is essential and valuable for student learning [80]. Other researchers have
highlighted the benefits of e-learning in facilitating and improving the educational processes, including the
use of technological instruments in demonstrating, drilling, and practicing exercises, modeling, representing
complicated knowledge aspects, discussing, collaborating, and conducting project work [30]. In a
quantitative study by several researchers [30], they sought to unveil constructivist beliefs among Chinese
primary school teachers, stating that teacher motivation has a direct influence on e-learning integration into
the classroom [30]. The researchers also found that teachers became interested in integrating e-learning when
the schools were well-equipped with e-learning infrastructure and offered appropriate support from the
technical and management teams [5].

The empirical research on e-learning integration implemented over the last decade seemed to focus
on attitude as one of the precursors to teachers’ successful e-learning adoption. The results showed that
teachers were keen on integrating e-learning when they exhibited a positive attitude. Attitude, according to
Fishbein and Ajzen [81], is a “learned predisposition to respond in a consistently favorable and unfavorable
manner with respect to a given object.” Without a positive attitude, developing e-learning skills among
teachers is difficult. Attracting teachers to practice innovative pedagogical approaches that are preconditions
for effective integration of e-learning in public schools is almost impossible [48], [51].
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Dube, Nhamo, and Magonde [51] also argued that teachers' attitudes in relation to e-learning
integration should be a key factor in motivating them to do so. This point of view is in line with [19], who
claimed, as a Western academician, that the greatest obstacle to teachers integrating e-learning was their pre-
existing mindset regarding the integration of e-learning. This factor was found to have the most influence on
teachers’ achievement in e-learning integration. This point of view is shared by [25], who carried out a
quantitative study in Jordan and found that teachers who possessed positive attitudes toward e-learning
implementation and teachers’ level of e-learning integration were significantly associated with their attitudes
towards e-learning.

b.  Teachers’ readiness and acceptance of e-learning integration

Teachers’ readiness is one of the aspects that need to be considered for a successful e-learning
implementation. Numerous studies revealed that individual readiness is connected to their levels of
knowledge, information, and experience in relation to the types of digital tools they would implement in
e-learning [40]. This viewpoint is consistent with [45], who discovered that appropriate information, as well
as sufficient resources, improved teachers' readiness to integrate e-learning into the classroom [45]. On the
contrary, teacher self-motivation is one of the factors that indicate teachers are prepared for activities and
innovations, as revealed by Copriady [40]. Besides, motivation is an important indicator between the
variables of preparedness and technological instruments in T&L. Copriady carried out a quantitative survey
on 874 secondary school teachers in Indonesia. The sample size was 446 science teachers and 428 social
science teachers. Because all aspects are linked to teachers, they are ready to adapt and adjust based on the
organization's goals.

Teachers should be knowledgeable of digital tools to be ready and eventually accept the value of
integrating e-learning with their students. Diverse models can be employed to measure an individual’s
acceptance of adopting innovation, such as Theory of Reasoned Action (TRA) [82], as well as Theory of
Planned Behavior (TPB) [83], [84]. However, based on the search strategy for the purpose of this systematic
review, we found only two models, namely the Technology Acceptance Model (TAM) [85] and the Unified
Theory of Acceptance and Use of Technology (UTAUT) [86]. Davis [85] proposed TAM with the
fundamentals of salient beliefs: from perceived usefulness (PU) to perceived ease of use (PEOU).

Omar and Hashim [66] conducted a survey by employing TAM for e-learning to measure
professional development among Malaysian English Teachers. Omar and Hashim revealed that teachers
perceived PU based on the belief that utilizing a specific learning approach and digital tools, in particular e-
learning, would raise teaching performance. Besides that, PEOU as teachers searched for digital tools that
would lessen their effort in teaching. On the other hand, Veiga and Andrade [65] employed the Unified
Theory of Acceptance and Use of Technology (UTAUT) to measure teachers’ acceptance in various subjects,
including Languages, Mathematics & Informatics, Experimental Sciences, Human & Social Sciences, and
Expressions. According to the findings of this quantitative study, attitude is the most important factor in
influencing teacher acceptance of e-learning as a teaching tool [65]. Therefore, if teachers felt that digital
tools are useful and easy to use, they would implement e-learning.

c.  Teachers’ proficiency in utilizing e-learning tools

Teachers’ proficiency in utilizing e-learning tools is required, and they must meet the needs of their
students for effective e-learning integration. On the contrary, if teachers do not have the essential skills or
cannot integrate e-learning into their lessons, this leads to failed e-learning integration [3], [71]. For example,
studies in developed and developing countries discovered that numerous tools are utilized, such as iPads,
Digital Cameras, Netbooks, a TuxMath game, Interactive White Board, and laptops, but teachers were not
skillful in the utilization of these tools for teaching mathematics which led to the failure of digital investment
in public schools [52].

A study carried out in Korea to understand teachers' digital skills for the 21st-century learning
environments, namely: i) Learning Scratch for computational and creative thinking; ii) Learning robotics as
an emerging technology for convergent and divergent thinking; and iii) Learning by design with ICT for
systems thinking. Teachers must examine new roles in the e-learning integration, particularly new media
literacy skills and adaptive know-how with efficiency and innovation in knowledge transfer [33]. This point
of view advocates for teachers to have a diverse set of skills, including technical and communication abilities.
Learning Scratch for computational and creative thinking, as well as robotics as a new technology for
convergent and divergent thinking, will help develop these skills. Teachers also need to possess technical
knowledge and skills in dealing with instructional videos, simulation, data management, database use, mind-
mapping, discovery learning, brainstorming, digital storytelling, and the internet [41].

Teachers should be proficient and knowledgeable in technological, pedagogical, and content aspects
in utilizing e-learning tools within the curriculum. These aspects can be better understood by underpinning
the Technological, Pedagogical, Content, and Knowledge (TPACK) framework [50]. Teachers will be able to
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use e-learning tools once they understand how these three knowledge domains are interconnected and how
they interact with one another within the curriculum [52]. One quantitative study conducted in Australia on
e-learning tools, such as the TuxMath game, discovered how teachers utilize digital tools in the classroom
relates to their TPACK developmental stage [52]. Various recent studies in Western [66] and Asian countries
[59] refer to TPACK for understanding digital technologies within curriculum implementation among public
school teachers. For example, one of the developing countries, Rwanda, conducted one study on teachers’
perceptions of integrating e-learning through the implementation of One Laptop Per Child (OLPC) into their
teaching [49]. The researchers discovered that implementing the OLPC program necessitates teachers to learn
TPACK skills. Anaother recent study conducted in developing countries, such as Nigeria [54], underpinned
TPACK to study teachers’ practice on e-learning integration. These recent empirical studies indicate TPACK
as crucial in investigating e-learning practice within the curriculum among teachers.

d. Digital transformation models for successful e-learning implementation among teachers

A review of literature managed to facilitate the researchers in selecting relevant theories to explain
the issues under study. Table 2 shows the theoretical frameworks that can be considered for future studies,
namely: the School Improvement Perspectives, Constructivist Belief Framework, Digital Age Learning
Matrix, Digital Native Theory, and Ecosystem Theory. Other than these theories, the Cultural-Historical
Activity Theory (CHAT) was used to frame the analysis in previous studies [1], [24], [38], [42], [47]. The
use of CHAT has been prominent for the past thirty decades, particularly with regard to sociocultural theory
or sociohistorical theory [87] or activity theory [61].

Cultural-Historical Activity Theory has been considered appropriate to be incorporated with activity
system analysis (ASA) in analyzing data such as those derived from the present study. CHAT is also
appropriate to be employed with a case-study approach because the relationships derived between the activity
system’s components can facilitate understanding the entire activity in an organization [88]. Although CHAT
has been widely used in studies in developed countries, the theory can be employed to understand similar
phenomena in a developing country such as Malaysia. Based on Table 3, only one article [1] reported the use
of CHAT as an analytic lens for a study in developing countries. This gap would prompt the use of CHAT in
future studies to holistically understand teachers’ e-learning integration into teaching in an existing public-
school context.

There were five international studies on primary education focused on a sociocultural perspective
towards understanding the process of integration of e-learning into teaching [1], [38], [42], [47]. Concluding
from the sociocultural perspective, Luria [89] claimed that “man differs from animals in that he can make use
of tools”, and Vygotsky [56] claimed that “tool mediation” is human beings’ use of “tools” to mediate their
action within their social environments. These quotes were interpreted as the nature of individual action
influenced by their environments with the “tools mediation” such as digital tools. Thus, the relationship
between individuals and technology tools could be explained from a sociocultural perspective. As indicated
in Table 3, many international studies have centered on sociocultural perspectives as an attempt to understand
the individual action shaped by the social environment in which the technologies are situated. This
shortcoming points to the need for similar research to be conducted in developing countries, especially in
Malaysia’s secondary settings.

Cultural-Historical Activity Theory is used as a descriptive tool for explaining components and
human activity interrelationships in activity systems. However, as Engestrom emphasizes in his explanation
of cultural diversity issues, CHAT is an application of activity system analysis in developmental research.
Engestrom went on to create conceptual tools for “understanding dialogue, multiple perspectives, and
networks of interacting activity systems” [39], [90].

As shown in Figure 4, Engestrom expanded the unit of analysis from one to two or more
interconnected activity systems [91], [92]. According to Engestrom [39], the activity's object is a moving
target that cannot be reduced to conscious short-term goals. Hence, the establishment of joint and collective
work between various participants who are administered by rules and divisions of labor in the determination
of the new objects of interrelating activity systems.

Cultural-Historical Activity Theory has aided researchers in analyzing “historical relationships
among multiple activities by identifying how the results from a past activity affect new activities” [88].
CHAT can also be used with ASA to explain a school’s cultural diversity. For example, Razak et al. [93]
discovered that school stakeholders collaborated to resolve tensions caused by “contradictions” in different
activity systems, which shaped the school’s ICT culture and allowed for successful ICT integration in
schools.
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Figure 4. Two interacting activity systems as a minimal model [39]

As can be seen in Table 3, instead of CHAT, there are three prominent theories that researchers use
to investigate digital transformation. First, TPACK [49], [52], [54], [59], [68]; Amelia et al. [59] urged high-
quality e-learning to teach various skills and identify appropriate pedagogies, technologies, and teaching
materials that represent teachers' TPACK in their teaching practice. TPACK has also been explained in the
subsection “teachers’ proficiency in utilizing e-learning tools.” Second is TAM [48], [58], [62], [66]. Third,
UTAUT [62], [65].

Technology Acceptance Model [85] and UTAUT [86] are the models that have been widely used in
investigating teachers’ acceptance of e-learning implementation. However, TRA [82] and TPB [83], [84] are
not well-explored in e-learning as both theories are widely used to measure individual acceptance of adopting
innovation. Therefore, an individual’s acceptance and intention toward digital transformation require further
investigation using TPB [83], [84].

Table 3. Distribution of prominent digital transformation models from the selected articles
Types of economies Levels of education

Theoretical framework Ref. Countries . .
Developed  Developing  Primary  Secondary

1 CHAT [28] [24] Singapore N

2 CHAT[39] [38] Cyprus x/ x/

3 CHAT [39] [42] Cyprus N N

4 CHAT [39] [46] Canada N N

5  CHAT[39] [47] Singapore \/ \/

6 CHAT [39] [1] Malaysia v N

7 TPACK [50] [49] Rwanda v N

8  TPACK [50] [52] Australia x/ x/

9 TPACK [50] [54] Nigeria v v
10  TPACK [50] [59] Indonesia v N

11 TPACK [70] [68] Switzerland N \
12 TAM[86] [48] Morocco v RN
13 TAM[86] [58] Hong Kong N N

14 TAM [85] [66] Malaysia RN N

15 TAM [86]; UTAUT [62] Mauritius v N
16  UTAUT [65] Portugal v v

This systematic review discovered that the available literature covers a broad range of educational
stakeholders’ perceptions and experiences on successful e-learning implementation in public schools, such as
teachers, students, parents, and top management. Although there is an increasing trend of research on the
teachers’ e-learning integration in public schools, there is no comprehensive clarification covering both
internal and external factors of teachers to guide schools to manage digital utilization for successful
e-learning implementation. In addition, the literature on e-learning integration is inconsistent, and the
precursors which motivate teachers' e-learning integration must be included and examined systematically to
identify key themes in building a conceptual framework for successful e-learning implementation among
school teachers. These concepts can be reliable strategies to guide the schools’ policymakers in managing the
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digital transformation investment in education. As a result, the significant contribution of this systematic
literature review is the themes obtained and formed as a conceptual framework, which cover both the first-
second-order notions introduced by previous researchers [19] on the antecedents that might encourage the
integration of e-learning among teachers.

At the top management level, including headmasters, heads of units, and e-learning coordinators,
they can reflect the schools’ technology strategic plan, emphasizing personnel to encourage teachers and
provide professional development. Schools’ administrators must ensure that they are well-prepared for
e-learning resources. Without enough e-learning resources, it would be impossible for teachers to implement
e-learning successfully as people of the highest digital investment management, school principals, and
e-learning coordinators need to account for teachers' needs and views to implement e-learning in schools
successfully. Thus, it would assist the schools’ policymakers in understanding what support they should plan
for their teachers and key personnel for schools to succeed in e-learning integration.

According to the systematic review, the findings can guide researchers in tackling digital
transformation problems in education. Future research of longitudinal studies is much needed, especially in
quantitative and qualitative methodologies, to acquire more comprehensive findings. The selected papers
focused on digital transformation in education, particularly successful e-learning integration among teachers
in public schools. Therefore, a possible limitation of this paper is that we did not search for the reference list
in the selected articles or utilize the referral technique to discover the related research on the teachers’
e-learning integration directly, which other researchers should take into account for future studies.

This review is beneficial to the research community into successful e-learning integration among
teachers. The results offer a clear history of e-learning practice among public school teachers. The findings
can assist in shaping strategies for successful e-learning implementation of e-learning among teachers and
strategies for school stakeholders to effectively manage digital utilization in public schools, particularly in
developing countries.

5. CONCLUSION

This paper presents a systematic literature review on the implementation of digital transformation in
education, particularly the successful e-learning integration from the Scopus databases. According to the
inclusion and exclusion criteria, we obtained 42 articles from various journals between 2010 and the current
year (2022) to ascertain that we have recorded the latest situation of e-learning implementation among
teachers in public schools. Schools should resolve internal and external aspects in relation to teachers to
attain success in e-learning implementation. The success of today’s teachers’ e-learning integration is largely
reliant on the effective investment of digital from schools’ stakeholders, especially policymakers, who are
encouraged to refine and redevelop the technology strategic plan to ensure successful e-learning
implementation in public schools. Digital investment management for teachers in e-learning integration is
critical to ensure a pipeline of qualified educators.

Research gaps can be explored for future research directions. First, beliefs and motivation are
internal, unseen, and complicated aspects of what one knows and what encourages one to act. Teachers’
attitudes can be seen when their actions reflect their attitudes. Nevertheless, attitudes remain hard to quantify
because they can shift due to a change in beliefs. The literature’s definitions of teacher beliefs, motivation,
and attitudes are diverse and challenging to define. As a result, these elements require additional clarification.
Second, limited studies have been conducted on teachers’ readiness. As a result, teachers’ attitudes and
motivation in successful e-learning implementation have been highlighted; hence this field requires further
investigation. Third, future research could focus on assisted performance as this is one of the elements that
can benefit educational stakeholders by implementing collaborative aspects needed for 21st-century skills. As
stated in the school’s subsections of “e-learning policy planning and strategies™, the success of e-learning
integration depends on the actions taken by school stakeholders to obtain the school’s vision. Hence, it is
important to portray the culture of each school in the school policy. These three interrelated elements need to
be discussed extensively. These research gaps highlight the need for further equitable access to and
utilization of technological resources for the purpose of digital transformation in education. Indeed, school
budget allocation is an essential aspect of e-learning implementation success.
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