
 South African Journal of Education, Volume 43, Supplement 2, December 2023 S1 

Art. #2162, 9 pages, https://doi.org/10.15700/saje.v43ns2a2162 
 

Civic education teachers’ role in transformation during the COVID-19 pandemic 

 

Triyanto  
Department of Civic Education, Faculty of Teacher Training and Education, Sebelas Maret University, Surakarta, 

Indonesia 

try_uns@yahoo.com 

Bagus Haryono  
Department of Sociology, Faculty of Social and Political Sciences, Sebelas Maret University, Surakarta, Indonesia 

Rif'ati Dina Handayani  
Department of Physics Education, Faculty of Teacher Training and Education, University of Jember, Jember, Indonesia 

 
The coronavirus disease (COVID-19) pandemic impacted the educational system. Teachers faced significant challenges 

adapting to online teaching and digitalisation that happened rapidly during the pandemic. With this research we aimed to 

analyse teachers’ role in transformation in online teaching during the COVID-19 pandemic. We adopted a qualitative 

research method where the sample was selected using the purposive sampling technique. Data were collected through 

interviews, learning documents, and observations. Data were analysed in 6 stages: preparing and organising data, exploring 

and coding the data, building descriptions and themes, representing findings, interpreting findings, and validating the results 

obtained. The results revealed that the teachers performed as technologists, designers, and facilitators during the COVID-19 

pandemic. These roles demonstrate the complexity of a teacher’s role in online teaching. We provide information on change 

and teachers’ roles in transformation in response to the pandemic. The results of this study are expected to provide 

information and contribute to policymakers’ increasing teacher competence for sustainable education development. These 

results are expected to provide information and contribute to policymakers’ increasing teacher competence as technologists 

for sustainable education development. 
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Introduction 

In March 2020, hundreds of schools in Indonesia were closed due to the Covid-19 pandemic. The aim with this 

restriction was to protect students, teachers, and educational staff from being exposed to the virus. Indonesia’s 

school closures have led to an abrupt shift to remote learning which posed learning challenges for 68.8 million 

students. A study by the World Bank found that these changes lead to an estimated learning loss of between 0.9 

to 1.2 years and a decline in literacy competence of 25 to 35 points on reading scores in the Program for 

International Student Assessment (PISA) tests until June 2021. This was the first ever global crisis that impacted 

the socio-cultural, economic, political, and educational aspects (Bozkurt & Sharma, 2020). Some regions also 

imposed restrictions on a wide scale. The pandemic had a significant impact on the world of education (Carrillo 

& Flores, 2020; Joshi, Vinay & Bhaskar, 2020). For example, face-to-face learning had drastically changed into 

virtual learning that relied mainly on technology. The widespread closure of schools during this pandemic 

impacted the transformation of the teaching process, especially in the fields of technology and digitisation 

(McFarlane, 2019; Selwyn, 2012). 

Schools were required to maintain continuity of the teaching and learning process while keeping the 

teachers, students, and staff free from health problems related to COVID-19. This obviously led to rapid changes 

and progress in digitalising schools (Hodges, Moore, Lockee, Trust & Bond, 2020). Schools had to convert the 

face-to-face learning process to virtual, online learning. Teachers and students communicated and interacted 

using monitors or smartphone screens. Changes in education profoundly affected and influenced teachers’ 

thinking and actions (Noor, Md Isa & Mazhar, 2020). 

Teachers are professional agents of change in control of making choices and decisions that affect the 

achievement of education goals and school development (Bakkenes, Vermunt & Wubbels, 2010; Eteläpelto, 

Vähäsantanen, Hökkä & Paloniemi, 2013). During the COVID-19 pandemic, teachers faced significant 

challenges adapting to online teaching while maintaining communication with students (Carrillo & Flores, 

2020). Online learning challenged teachers to create an interactive, inspirational, fun and interesting learning 

environment to motivate students to participate actively (König, Jäger-Biela & Glutsch, 2020). They needed to 

prepare engaging lessons and facilitate students’ learning within restricted online learning conditions. 

Several studies on the implementation of online learning have been conducted because online learning is 

considered to be more flexible, interactive, and futuristic (Goodyear, Salmon, Spector, Steeples & Tickner, 2001; 

Joshi et al., 2020; Ko & Rossen, 2017; Wang & Liu, 2020). However, teaching online requires more capital and 

preparation than face-to-face teaching in a traditional classroom (Tessaro, Murugan & Persinger, 2015). The 

extra practices involve time, class management, and the ability to communicate virtually (Easton, 2003; 

Loveland & Texas, 2007), and require improvements and adjustments related to pedagogical practices (Dabbagh 

& Bannan-Ritland, 2005; Munna & Shaikh, 2020; Swan, 2001). Moreover, Hodges et al. (2020) and Young and 

Duncan (2014) note that teachers often find students to be passive in online learning and that the quality of their 
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knowledge is lower than in face-to-face education. 

However, Bawane and Spector (2009) state that the 

competencies needed to teach online and those 

needed to teach face-to-face are not substantially 

different. With this study we aimed to identify the 

teachers’ transformation roles in online teaching 

during the COVID-19 pandemic based on this 

description. 

 
Research Question 

What is teachers’ transformation role in online 

learning, such as during the COVID-19 pandemic? 

 
Literature Review 

Support for teachers’ roles in transformation in 

virtual classes and the shift in the teaching paradigm 

is a significant challenge in teacher education. 

Transformational teaching is based on the idea that 

instructional objectives and competencies are more 

important than delivering information (Fuglei, 

2021). Transformative learning is a theory of change 

considered uniquely mature and based on human 

communication (Taylor, 2016). 

As implementers of interdisciplinary 

education, teachers play an essential role in 

transforming and implementing sustainable 

education (Anđić & Vorkapić, 2017). Teachers with 

definite knowledge will be ready to steer the 

changing nature of the world and equip their 

students with crucial, sustainable knowledge, skills, 

and personalities (Potter-Nelson & O’Neil, 2019). 

Teachers are essential agents of change and must 

develop students’ knowledge and abilities to do their 

work more efficiently. Teachers must be able to 

design and plan interactive learning, which includes 

appropriate media, learning strategies, and 

assessments to achieve learning objectives (Rolf, 

2021). Also, they act as facilitators to support 

classroom empowerment (Gonçalves, Parker, 

Luguetti & Carbinatto, 2020). Being a teacher 

means being ready to face challenges and develop 

and keep updating their skills to manage and effect 

change in the classroom (Green & Collett, 2021; 

Poom-Valickis, Saarits, Sikka, Talts & Veisson, 

2013). Teachers face three critical problems, 

namely, change, uncertainty, and increasing 

problem complexity (Payong, 2011). Therefore, 

teacher empowerment is a crucial requirement in the 

efforts to strengthen the quality of education 

(Sumaryanta, Mardapi, Sugiman & Herawan, 2019). 

COVID-19 has changed the education sector 

dramatically with the emergence of distinctive 

electronic learning (e-learning), where teaching is 

conducted remotely and on digital platforms (Du 

Plessis, 2020; Li & Lalani, 2020). Online teaching 

preparation and practice through the learning 

community can be an essential vehicle for 

developing teachers’ competence. The continued 

advancement of online teacher interactions for 

professional use reflects the growing feeling among 

teachers about it being a meaningful and rewarding 

professional activity (Lantz-Andersson, Lundin & 

Selwyn, 2018). The role of teachers in professional 

training can be classified into four sections, namely, 

one for field knowledge, one for pedagogical 

content knowledge, one for teaching practice in 

schools, and one for emotional support (Van 

Bommel, Randahl, Liljekvist & Ruthven, 2020). 

The integration of technology in education is 

often interwoven with the theoretical frameworks 

and models that address and focus on individual 

levels of competence and teachers’ knowledge. One 

such framework, which has had quite an impact over 

the last 15 years, is the technological pedagogical 

content knowledge (TPACK) framework (Mishra & 

Koehler, 2006). The use of technology in education 

can increase a teacher’s knowledge and skills. 

Emphasis on the primary role of TPACK was 

consistent with how teachers and education 

management view digital technology in educational 

practice (Roumbanis Viberg, Forslund Frykedal & 

Sofkova Hashemi, 2019). 

The use of digital technology has spread 

widely in schools and communities (Jedeskog, 

2005). Digital technology refers to the use of 

computers and technology-assisted methods to 

support learning within academies or schools 

(Ilomäki & Lakkala, 2018). The integration of 

technology in school activities has contributed 

significantly to teaching and learning (Jahnke, 

Bergström, Mårell-Olsson, Häll & Kumar, 2017). 

Technology is responsible for changing the thinking 

and the concept of distance between the student and 

the teacher and allows students to learn at any time 

and from anywhere (Beldarrain, 2006; Gray, 2007). 

At the same time, the integration of digital 

technology in schools has been recognised as a 

complex process that involves multiple aspects, 

such as computer facilities at schools, internet 

access, technicians’, and teachers’ skills. Some 

researchers have reported that digitalisation creates 

difficulty in achieving school sustainability 

(Aesaert, Van Braak, Van Nijlen & Vanderlinde, 

2015; Lindqvist, 2015). Technology is based on a 

learning approach that enables students to build their 

knowledge profile through providing and supporting 

resources related to their context and practice 

(Bolldén, 2016; Mlotshwa, Tunjera & Chigona, 

2020). 

The applied technology reinforces and 

reproduces previous practices rather than 

developing newer ones (Glover, Hepplestone, 

Parkin, Rodger & Irwin, 2016). Digitalisation will 

fail to improve student learning if it is not rooted in 

pedagogical methods (Genlott & Grönlund, 2016). 

Focusing on aspects of the technology itself does not 

cause changes and developments in educational 

practice. Several researchers suggest that change 

and support must arise in multiple layers of the 

organisation (Blau & Shamir-Inbal, 2017; Díazy & 
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Berrocoso, 2020; Petersen, 2014; Vanderlinde & 

Van Braak, 2010; Zhang, 2010). Schools can be 

strategic in managing resources, structures, and 

activities to support teachers’ practices and systems 

as well as establishing pedagogical and 

organisational objectives that drive digital 

development and education (Pettersson, 2018). 

Future research should focus on teachers’ 

competencies and strengthening good pedagogy 

(Islam & Grönlund, 2016). 

 
Method 

The sample in this study was selected using the 

purposive sampling technique (Campbell, 

Greenwood, Prior, Shearer, Walkem, Young, 

Bywaters & Walker, 2020). Twenty-nine civic 

education teachers (12 men [41%] and 17 women 

[59%]) at junior high school level who participated 

online in in-service teacher professional education 

(PPG DalJab) during the COVID-19 pandemic 

participated in the study. The teachers were between 

30 and 45 years old and have had on average been 

working for a period of 5 to 10 years. We applied a 

qualitative case study approach in this study. The 

data were collected through interviews, 

observations, and lesson plan documents during 

teaching practice. Semi-structured interviews were 

conducted online and recorded with 19 respondents 

because they had the same background regarding 

teaching experience, culture, and education level. 

Semi-structured interviews were selected because 

they obtain more profound information about 

implementing online learning without being limited 

by the researcher’s perspective (Johnson & 

Christensen, 2013). Semi-structured interviews 

helped to get more detailed and in-depth information 

from the participants (Creswell, 2012). Questions 

for the interviews were developed by creating 

question indicators concerning the research topic. 

Each indicator was developed into four or five 

questions. Sample questions are: (1) How did you 

mitigate learning during the pandemic?; (2) How 

can technology support remote learning?; (3) How 

did you adapt to the new online platform for 

learning?, et cetera. Interviews were conducted 

twice. The first round took around 3 hours at the 

beginning of teaching practice after transferring to 

school in the first week and the second took place 

later on during teaching practice. In addition, we 

also collected data through participants’ teaching 

plan documents. We collected three lesson plans for 

each participant using Google Drive. Documents are 

an excellent source of textual data in qualitative 

research (Creswell, 2012). This learning planning 

collection was performed to explore and collect 

more detailed and contextual information about the 

teaching activities. 

The data were analysed qualitatively during six 

stages, adopted from Creswell, (2012), namely, 

1) preparing and organising data, 2) exploring and 

coding data, 3) developing descriptions and themes, 

4) representing findings, 5) interpreting findings, 

and 6) validating the accuracy of findings. First of 

all, the data were collected and organised in a file 

folder. This file folder contained recorded interview 

data, lesson plans, and observations. Text data, such 

as documents and questionnaires, were arranged 

separately from the interview data. The interview 

data obtained were transcribed into text data. All the 

data were then organised according to the issues and 

ideas. After organising the data, we conducted a 

preliminary analysis of all the data through careful 

reading to obtain an overview of the online teaching 

practices performed by teachers. With this analysis 

we aimed to facilitate coding to reduce text 

databases into themes or categories (Creswell, 2012; 

Johnson & Christensen, 2013). Reduced or sorted 

data were grouped based on the similarities and then 

labelled to build a specific theme. Furthermore, the 

themes obtained were analysed and re-analysed to 

gain valuable findings from the research to answer 

the research question of teachers’ transformation 

role in online learning during the COVID-19 

pandemic. The trustworthiness of the findings was 

validated using triangulation and linked to other 

research related to teachers’ roles in online learning. 

 
Results 

The COVID-19 pandemic changed and compelled 

every student and teacher to develop rapidly, 

become active, and adapt to the teaching and 

learning process as the need arose. School closures 

and widespread restrictions on interaction forced 

teachers to change their views and habits from 

face-to-face learning to online learning. This 

unavoidable change raised several challenges that 

needed to be resolved post-haste. These findings 

reveal that teacher transformation in online teaching 

extends to being a technologist, designer, and 

facilitator (cf. Figure 1). 
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Figure 1 Transformation of the role of teachers in the online learning classroom 

 
Technologists 

During the COVID-19 pandemic, digitalising 

schools through information technology required 

adaptation and resolution in the teaching and 

learning process. Technology plays a significant 

role in online learning. Technology, especially 

internet access, is required for implementing online 

learning. With this study it was found that, in online 

education, the teacher acts as a technologist. The 

observations and documents suggested that all 

participants already had hardware devices such as 

laptops and smartphones as their primary electronic 

devices. These electronic devices are the main assets 

for the implementation of online learning. Also, the 

document analysis indicated that teachers used 

software devices in their online learning, such as 

video editing, YouTube, PowerPoint, and virtual 

labs. The use of the software is represented in 

several learning activities such as using PowerPoint, 

uploading assignments to Google Drive, using cloud 

meeting applications such as Google Meet and 

Zoom, and creating interactive learning videos. 

Table 1 shows the features of a technologist. 

 

Table 1 Features of the teacher’s role as 

technologist  

Teachers as 

technologists 

Feature 

Examples of teacher 

activities 

Available 

hardware 

device 

• laptops 

• smartphones 

• Wi-Fi 

Using 

software 

device 

• creating PowerPoint 

slides 

• using cloud 

meetings, i.e. 

Zoom/Google Meet 

• creating a learning 

video 

 

The roles of teachers as technologists could be 

described through their own comments: 
… make slide material presentation with 

PowerPoint about 10 slides before teaching 

(interview, AKN). 

… make learning videos so that students are 

interested in taking part in learning (interview, DY). 

use google drive to share materials and collect 

assignments (interview, UTK). 

… since the pandemic, I installed internet network in 

my home. It is very important to support remote 

class (interview, JK). 

The pandemic brings me to new situations and 

competencies. I could create digital resources and 

media for learning (interview, RS). 

In a nutshell, four activities revealed the roles of 

teachers as technologists in online teaching 

programmes, namely, 1) basic computer operations 

such as creating, editing, and uploading documents, 

2) creating and editing learning videos, 3) accessing 

and sharing learning web pages related to the 

material to be taught, and 4) using online 

collaboration media such as Google Drive. Online 

learning must be attractive with precise, clear, and 

interactive delivery, where its success depends on 

the teacher’s network and mastery of information 

technology. 

 
Designer 

Teachers act as designers when they create lesson 

plans. Lesson plans consist of learning objectives, 

implementation stages, media, and assessment to 

measure the learning objectives. Based on the 

document and interview analysis, the teachers 

considered various factors in designing learning 

activities: time, network availability, internet quota, 

student conditions, student workload, and 

appropriate activities to ensure that learning runs 

effectively and efficiently. Also, teachers planned 

the lessons as simply as possible because of limited 

time. Several examples of the participants’ opinions 

are presented below. 
We consider time allocation, student condition, 

electronic devices, and internet networks 

availability held by students (interview, HKE). 

We make lesson plans as simple as possible 

because of the time constraints and the availability 

of the student internet quotas (interview, TR). 

We frequently use discussion and project methods 

in teaching online (interview, WI). 

We coordinate the pupils to be ready to learn 

because online learning tends to make them bored 

(interview, ANM). 

The findings also indicate four main teacher 

activities, namely, 1) learning orientation, 

2) organising material electronically, 3) doing 

online assessment, and 4) using learning methods. 
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The results from the analysis are presented in 

Table 2. 

 

Table 2 Features of the teacher’s role as a designer 

in online teaching 

Teachers 

as 

designers 

Feature 

Examples of teacher 

activities 

Learning 

orientation  
• Coordinating 

students ready to 

learn through 

WhatsApp groups 

• Creating guidelines 

for the 

implementation of 

online learning 

Organising 

material 

electronically 

• Uploading 

materials on 

Google Drive 

• Using a virtual 

laboratory 

Assessment • Creating 

tests/quizzes via 

Google Drive 

• Online grading 

Learning 

method 
• Using Google 

Classroom and 

Zoom cloud 

meetings for 

discussions 

• Providing project 

assignments 

 

Facilitator 

In online learning, the success of education depends 

on the students themselves. Teachers have realised 

that they cannot guide students directly when 

learning occurs online. 
The diverse conditions of students and the 

undertaking of online learning pose a challenge for 

us to facilitate students’ learning (interview, FMT). 

Online learning is relatively challenging for us to 

guide students directly (interview, IK). 

We realise that online learning is significantly 

different from face-to-face learning (interview, 

MM). 

Both communication text and verbal are an essential 

factor between teacher and student during an online 

learning classroom (interview, WI). 

This study shows that, by implementing learning, 

the teacher played a more critical role as a facilitator 

who assisted students to develop knowledge. This is 

obviously a challenging task for teachers to 

undertake. The teacher’s role as facilitator can be 

noted across several activities: providing learning 

resources, monitoring progress, encouraging 

students to resolve problems, providing project 

assignments and argumentative discussion topics, 

and creating an engaging learning atmosphere. 

 

Table 3 Features of the teacher’s role as facilitators 

in online teaching 

Teachers 

as 

facilitators 

Features 

Examples of teacher 

activities 

Communication • Answer and 

respond to 

student questions 

• Remind students 

of the deadline 

for submission of 

assignments 

Creation of a 

learning 

environment 

• Provide exciting 

and contextual 

discussion topics 

• Form discussion 

groups 

• Provide project 

assignments 

 

The analysis results also reveal two crucial 

aspects when the teacher acted as facilitators: how 

to communicate and develop an appropriate learning 

environment (cf. Table 3). As a facilitator, 

communication between teachers and students in an 

online learning environment is extensively 

dependent on the text and audio quality. 

Audio-visuals are only used when the learning 

process occurs using the Google Meet or Zoom 

platforms. Communication can be carried out using 

text via chats, forum discussions, and electronic 

mail (email) to respond to answers and provide 

feedback. 

 
Discussion 

Online learning enables teachers and students to 

continue their education throughout their lives and 

to develop abilities under any circumstances (Mirķe, 

Cakula & Tzivian, 2019). This study reveals that 

teachers in online teaching practice have taken up 

the roles of designers, facilitators, and technologists. 

 
Designer 

As designers, teachers were challenged to design 

virtual and online learning that remained active, 

creative, and fun. The teachers realised that online 

learning eliminated interaction because each 

participant was located in a different place. Online 

learning brought a paradigm shift from didactic 

teaching to learning transformation (Kalantzis & 

Cope, 2010). The interactions that arose were 

designed to satisfy the students’ needs and to 

achieve their learning objectives. Therefore, 

learning design is crucial to support the success of 

the teaching process in virtual classrooms (Bennett 

& Lockyer, 2004; Martin, Budhrani, Kumar & 

Ritzhaupt, 2019). In online learning, the 

instructional design developed by teachers focuses  
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on student activities such as discussions and project 

assignments. The focus has shifted in the learning 

step where the students must be active in chats and 

discussion forums related to the material being 

taught. Learning designs that focus on student 

activities prepare and motivate students to study in 

virtual classrooms (Ko & Rossen, 2017; Martin, 

Budhrani & Wang, 2019; Pollanen, 2007). The issue 

of distance can be overcome by increasing the 

interactions between students and content, students 

and teachers, and students and their class fellows 

(Menchaca & Bekele, 2008; Moore & Kearsley, 

2012). In other words, teachers have attempted to 

make the online learning environment and 

atmosphere as attractive as possible so that students 

can efficiently receive the learning materials and 

continue participating in learning. 

Based on the interviews, the teachers realised 

that online student learning was very different from 

face-to-face learning. During the pandemic, the 

context of student independence became critical. 

Developing students’ mental function depends on 

the natural strengths of the students (i.e., memory, 

attention, perception, and response to learning 

stimuli) and the sociocultural strengths (i.e., concept 

development, logical reasoning, and 

decision-making) (Howe, 2002). The context 

revolves around the teachers’ role – as facilitators, 

they bridge the students’ knowledge gaps through 

teaching and learning. Facilitating knowledge is 

complex and requires creativity (Allen, 2016). 

Teachers must be able to communicate and develop 

an appropriate learning environment to bridge 

students’ knowledge gaps and experiences with the 

knowledge learned in school. Online teaching and 

learning encourage students to build meaningful 

knowledge and information during the learning 

process and provide lifelong learning opportunities 

(Mirķe et al., 2019). Theoretically, the power of 

constructivism emphasises learning as a personal 

process for understanding and building active and 

interpretive meanings (Garrison & Cleveland-Innes, 

2005). Connectivism theory accepts technology as a 

major part of the learning process. Connectedness 

gives opportunities to make choices in the learning 

process (Downes, 2012; Siemens, 2004). 

 
Facilitator 

As facilitator, the teacher’s approach to 

communicating is crucial in making students 

comfortable and preventing boredom during online 

learning. Teachers, as key actors, are required to 

redesign their work, shifting from a traditional 

teacher-led processes towards the facilitation of 

student-driven learning in authentic environments 

(Kunnari, Tuomela & Jussila 2021). 

Communication in an online learning environment 

is quite different and primarily conducted in textual 

forms, such as making announcements, providing 

topics in discussion forums, and giving responses. 

Quick response is a form of two-way 

communication where there is concern from the 

participants. This encourages students to continue 

being enthusiastic and to participate in online 

learning. 

 
Technologist 

The success of online learning relies heavily on 

digital technology. The Cambridge Dictionary 

(2023) defines a technologist as someone who 

works with a particular technology. The teacher’s 

role as technologist is clear in their use of different 

hardware devices (computers, laptops, smartphones) 

and software (instructional videos, three-

dimensional form [3D] animation, interactive 

PowerPoints, Google Classroom, and Google Drive 

for teaching). Teachers must manage the online 

learning system that they use themselves. Several 

participants responded that there was much to be 

learned and improved concerning the use of learning 

technology. They reported the need to learn video 

editing, prepare online questions, and solve 

technology-related problems in learning. In distance 

learning, skills and knowledge related to digital 

technology are much needed, such as the use of a 

laptop, smartphone, software, synchronisation and 

non-synchronisation devices, operating systems, 

learning systems, and web browsers (Bolldén, 2016; 

Martin, Budhrani & Wang, 2019; Swan, 2001). 

The role of technologist emerged because the 

COVID-19 pandemic changed the face-to-face 

learning mode into online learning. In this case, 

teachers must possess good digital literacy and skills 

in order for students to keep up with the times and 

be competitive. Furthermore, being a technologist or 

technician turns out to be appropriate and supports 

digital-based 21st-century learning. We expect this 

study to provide information for developers of 

teacher education about the shift or transformation 

of teachers. 

 
Conclusion 

Lockdown restrictions during the pandemic have led 

to the beginning of reformation and digitalisation of 

education on a large scale in a short time. Online 

learning challenges teachers and students to 

continue learning throughout their lives and to 

develop their abilities under any circumstances. 

Teachers involved in online teaching practices 

during the COVID-19 pandemic have emphasised 

their roles as designers, facilitators, and 

technologists. These roles have added complexities 

and challenges to the positions of teachers. They 

must continue facilitating and designing students 

activities for the online learning classroom. 

Teachers must operate and apply technology to 

allow students to build their knowledge by 

providing and supporting resources related to 

context and practice. This study provides a 

comprehensive picture of the roles of teachers in 

https://dictionary.cambridge.org/dictionary/english/works
https://dictionary.cambridge.org/dictionary/english/particular
https://dictionary.cambridge.org/dictionary/english/technology
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online teaching practices. The factors highlighted in 

the study need to be considered for all education 

components towards achieving educational goals for 

sustainable development. Future research on 

teachers’ digital literacy is required to support their 

role as technologists. 
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