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Abstract. Online learning has been developed in higher education 
offering a flexible environment for learners. Faculty knowledge is among 
the most important domains   required to be updated in order to ensure 
a successful integration of instructional technology and online learning in 
higher education. This update can be performed by providing faculty 
training on how to use technology. However, this should be integrated 
with pedagogical knowledge, which is represented in the Technological 
Pedagogical and Content Knowledge framework (TPACK). This paper 
reviewed the literature to find how higher education institutions support 
online instructors with professional development programmes and, 
moreover, to discover how these programmes are shaped by the TPACK 
framework. The paper also summarises the effective online teaching 
practices based on the TPACK framework presented in the literature. 
Teaching online is a challenge and does not mean having to move 
traditional instructions and activities into the online platform, but this 
does mean a shift might require building a whole new material to ensure 
the quality of online teaching and learning. Reviewing the previous 
literature regarding the available professional development programmes 
increases the need to integrate online teaching competence as a main 
objective into teacher education and professional development 
programmes to follow up with the skills of the 21st century students. The 
framework includes three main domains of teachers’ knowledge: Content 
(CK), which is related to the subject matter and answers the question 
“what will be taught?” such as concepts, theories and terms; Pedagogy 
(PK), which refers to teaching strategies required for addressing the 
students’ learning needs; and Technology (TK), which refers to the 
variety of technologies and instructional materials used, such as learning 
management systems. 
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1. Introduction 
With the rapid growth of technology integration into higher education and the 
widespread of online learning, teaching expertise now includes new effective 
strategies and competencies for online instructors (Benson & Ward, 2013). Higher 
education institutions aim to enhance digital skills and technology integration 
into learning environments (Ashe & Bibi, 2011). However, some studies (Agustini 
et al., 2019; Cheng, 2017; Jaipal-Jamani et al., 2018) have shown that there is still 
some faculty resistance in higher education, even with the vast integration of 
technology.  Many instructors usually avoid participation in online activities due 
to their preference for staying in their comfort zone of traditional teaching. Other 
barriers include time spent to learn and use the technology, digital competence 
and digital self-efficacy (Ertmer & Ottenbreit-Leftwich, 2010; Jaipal-Jamani et al., 
2018). 

Some recommendations have been suggested by Lye (2013) and Wang et al. (2019) 
to solve this issue by providing professional development programmes for tutors 
and online instructors with a focus on pedagogical training to enhance their 
ability to develop their teaching practice, and designing online courses. 
Professional development programmes for tutors and instructors are most 
effective when using Information Communication Technology (ICT) (Qasem & 
Viswanathappa, 2016).  

Online and distance learning have been started in higher education, yet, many of 
the instructors are not trained on effective online teaching practice. Although 
faculties in higher education have started teaching online courses for a while, 
some studies noticed that the online courses in different disciplines were more 
generic and less focused on the subject matter content (Anderson et al., 2013). The 
instructors’ knowledge of how to teach an online course is informed by their 
content knowledge and pedagogical approaches. Furthermore, it is influenced by 
how to balance technology with both content and pedagogy which is known as 
The Technological Pedagogical and Content Knowledge (TPACK) framework 
(Anderson et al., 2013; Soomro et al., 2018).  

Jang and Chang (2016) stated that, although many studies have   investigated the 
in-service and pre-service TPACK level, few studies have discussed this topic for 
university instructors. Online teachers and instructors need to have an awareness 
of the content, and also are required to gain the knowledge of how technology 
and online environments affect the pedagogy and the content of what they are 
teaching (Archambault & Crippen, 2009). Therefore, it was important to explore 
how the TPACK model is integrated into professional development programmes 
for online instructors to be prepared for the rapid growth of online and distance 
learning in higher education.  

2. Purpose 
This paper aims to review the literature to find how higher education institutions 
support online instructors with professional development programmes, and how 
these programmes are shaped by the TPACK framework. Since the TPACK 
framework is mostly used in tutors’ education programs, this paper explored the 
use of TPACK for online teaching provided in teacher education programmes as 
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part of professional development delivered in higher education settings to 
develop online teaching and learning. Furthermore, the paper aims to summarise 
effective online teaching practices based on the TPACK framework presented in 
the literature.   
 

3. Rationale 
The need for online education is in demand nowadays. Thus, the development of 
an outstanding educational platform is essential. The importance of this step is to 
overcome the obstacles that might hamper the education continuity, like these 
days of COVID-19 crisis. Furthermore, this could be an opportunity to establish a 
well-designed online source for education, train educators to use this platform 
and allow students to undertake distance learning. The significance of this study 
is demonstrated by summarising literature focusing on TPACK framework for 
online teaching. Moreover, this review study provides a fundamental source to 
breakthrough in the field of online teaching in higher education. On the other 
hand, the literature review provided here benefits also decision-makers at 
institutions to make good use of previous experiences.  
 

4. Method 
The search was conducted in four scientific databases (i.e. Education Resources 
Information Center (ERIC), The learning and Technology Library (Learn Tech 
Lib), ScienceDirect, and Google Scholar) based on terms and titles such as: 
“TPACK”, “TPACK in higher education”, “TPACK for K-12 teachers”, “TPACK 
for professional Development”, “TPACK for pre-service teachers” “TPACK and 
online learning”, and “TPACK for online instructors”.   
 
The search was limited to peer-reviewed articles published in the 21st century 
during 2000-2020 related to the topic of the paper. The inclusion and exclusion 
criteria were defined as follows in Table 1: 

Table 1: Inclusion and Exclusion Criteria  

Criterion Inclusion Exclusion 

Time period 2000-2020 Studies outside the 
range of these dates 

Language English  Non –English  

Type of article Articles   published in peer 
reviewed journals  

Articles that were not 
peer reviewed or other 
types of publications 

Study focus 
 

TPACK in either K-12 or higher 
education online learning, and 
TPACK in professional 
development for online learning.  

All other subjects  

Population and 
sample 

Higher education instructors, K-12 
teachers, pre-service teachers.  

All other population  

 
 
 
 



138 

 

http://ijlter.org/index.php/ijlter 

The search included around 65 Articles, but only 52   were related to the purpose 
of this review. Keywords and the number of articles searched for each one were 
as follows in Table 2: 
 

Table 2: Keywords and Number of Articles 

Keyword Number of Articles 

TPACK in K-12  12 

TPACK in higher education 
(including pre-service programmes) 

9 

TPACK for online teachers and instructors  13 

TPACK in professional development 
(Online and in-campus)  

22 

 

5. Literature Review 
The Technological Pedagogical and Content Knowledge (TPACK) Framework 
Teaching is a complicated process especially with technology due to the 
challenges that such technology presents to tutors (Koehler & Mishra, 2009). In 
order to comprehend the TPACK framework, it is vital to know its root. Shulman 
(1986) first introduced the concept of Pedagogical Content Knowledge (PCK) to 
help teachers improve their teaching practices, and what they should learn and 
do (Archambault & Crippen, 2009). He described the relationship between a 
particular subject matter and the pedagogical practice to teach this subject to the 
students (Archambault & Barnett, 2010). 

Mishra and Koehler (2006) developed this framework by adding technology as a 
new component due to technology integration in education. They presented 
TPACK, the acronym for Technological Pedagogical and Content Knowledge, 
which is a framework to help teachers in exploring effective teaching practices in 
a digital context (Kivunja, 2013). TPACK can be defined as the “knowledge that 
helps teachers to understand how to teach a particular topic using a particular 
type of technology” (Bibi & Khan, 2017, 71). 

 

Figure 1: The relationships among the TPACK model 
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The framework includes three main domains of teachers’ knowledge. The first 
domain is Content (CK), which is related to the subject matter and answers the 
question “what will be taught?” such as concepts, theories and terms. The second 
domain is Pedagogy (PK), which refers to teaching strategies required for 
addressing the students’ learning needs. Lastly, the third domain IS Technology 
(TK), which refers to the variety of technologies and instructional materials used, 
such as learning management systems (Koehler & Mishra, 2009). The interactions 
among these domains result in three sub-entities which are (Archambault & 
Crippen, 2009; Bibi & Khan,2017; Rosenberg & Koehler, 2015; Sahin, 2011): 

• Pedagogical Content Knowledge (PCK), which is the relationship between 
content knowledge (What should be taught), and pedagogical knowledge 
(strategies of teaching).  

• Technological Content Knowledge (TCK) is about understating the impact 
of technology on content knowledge of a specific discipline where teachers can 
envision how to integrate technology into their teaching. 

• Technological Pedagogical Knowledge (TPK) is about the methods and 
strategies of teaching and learning using technology. It requires an understanding 
of how using an appropriate instructional design of technology can change 
teaching and learning.  

Some studies found that these domains are significantly related to each other. 
Other studies also showed a positive relationship between TCK, TPK, and TPACK 
while others found strong connections between TCK, TPK, TK, and TPACK 
(Alzahrani & Cheon, 2015). This emphasised the importance of developing the 
teachers’ TPACK knowledge because of this impact on improving students’ 
learning.  

Online Teaching Practice  
Online learning has been developed in higher education, which provides a 
flexible environment for learners. Online learning expanded in higher education 
because of its flexibility and ability to distribute information everywhere and also 
to expand teaching and learning resources (Kuo, 2015). One of the major factors 
to successfully integrate online learning in higher education is related to the 
availability of technology and support where the technological part consists of 
hardware, software and infrastructure. On the other hand, the support resources 
include online faculty support, for instance (Alsofyani et al., 2013). Many 
universities offer online professional development workshops for instructors, but 
being able to attend an online course does not ensure the attendees’ ability to 
incorporate technology in their teaching (Tømte et al., 2015). However, online 
courses and workshops can serve as venues for developing digital competencies. 
 
Previous studies have explored the impact of several factors, such as teaching 
experience and age, on the instructors’ TPACK level. They found that age does 
not affect the TPACK significantly; age may play a role in instructors’ technology 
adaptation though because older instructors would not prefer to go out of their 
teaching comfort zone, especially with the rapid digital transformation (Cheng, 
2018). On the other hand, the teaching experience might help the online 
instructors to gain TPACK skills, but also does not ensure the instructors’ abilities 
to integrate technology in teaching and learning (Jang & Tsai, 2013).    
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Wang et al. (2019) addressed the importance of online teaching competencies, 
which refer to “knowledge, skills, abilities, and attitudes required to implement 
online teaching effectively” (p.4). They also addressed the “Competencies for 
Online Teaching Success (COTS)”, which includes six aspects: “attitude/ 
philosophy, building a learning community, class administration, faculty 
workload management, teaching and learning, and technology used abilities” 
(Wang et al., 2019, p.4).  

Tondeur et al. (2020) found that TPACK is correlated with six strategies for 
effective teaching (p.1):  
(1) Teacher educators as a role model by using technology in their teaching. 
(2) Discussing the role of technology in teaching and learning.  
(3) The role of designing in learning how to use technology in education. 
(4) Collaboration. 
(5) Scaffolding.  
(6) Providing continuous feedback.  

Effective online teaching improves by effective course design principals, 
structures and practice (Barham & Northcote, 2013). De Gagne and Walters (2009) 
summarised the best practice of online teaching in providing a solid learner-
centred environment and visibility. They state that these two factors will increase 
both teachers’ and students’ interaction and commitment to the online course.    

Planning and instructional design  
Liu (2013) addressed that online teaching has some challenges, such as designing 
and presenting the course materials to ensure students’ learning and 
communication. Preparing and designing an online course is time-consuming and 
involves more work than the traditional one (Valtonen et al., 2017). Thus, for an 
effective integration of technology in education, teachers’ planning must embrace 
curriculum objectives and materials, students’ needs to learn, available 
technologies, and the classroom context (Harris & Hofer, 2011). Most of the 
technology professional development is ‘technocentric’ focusing on the 
technology features rather than how it can be used to support students’ learning 
(Harris & Hofer, 2011).  
 
To achieve the goal of using technology in education, teachers need to play the 
role of instructional designers, and the school environment should support that 
role with appropriate technologies (Şimşek & Sarsar, 2019). Many teacher 
education programmes have refocused their educational technology towards 
learning by design where pre-service teachers can generate the TPACK for 
determining subject content by synthesising the six domains of the framework: 
Pedagogy (PK), Technology (TK), Content (CK), Pedagogical Content Knowledge 
(PCK), Technological Content Knowledge (TCK), and Technological Pedagogical 
Knowledge (TPK) (Chai & Koh, 2017).    

The instructional design can be defined as “the study of designing, developing, 
and assessing learning and teaching environments” (Czerkawski & Schmidt, 2018, 
p.1) and it is an important factor to produce a well-designed and good quality 
course. Hellström et al. (2018) collected data from teacher educators in two higher 
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education institutions in Sweden using a survey to observe their perspectives of 
their digital competence to support students’ online learning. They found that all 
of the teacher educators use digital tools in teaching, but they still rate their ICT 
competence as low and expressed their need for more training in integrating 
technology into teaching practice considering the instructional design aspects.    
 
Tømte et al. (2015) used a mixed-method study on two online teacher education 
programmes in two universities in Sweden and Norway. Through several tools, 
they collected data for the study to link online teacher practice with students’ 
teachers’ practice. The study revealed that most online teachers were more tool-
oriented and teacher-centred when designing online courses while few of them 
integrated technology into class in a learner-centred approach. Both online 
teachers and teacher students appreciate the value that technology brings to 
pedagogy when they start using TPACK. Some studies (Voogt et al., 2016) 
demonstrated that modelling and designing support students' teachers in their 
TPACK development.  

The integration of technology in education needs careful planning; hence, teacher 
education programmes play an important role in preparing future teachers to 
deliver the content of various subjects using technology (Zainal, 2016). They need 
to recognise what type of technology to use and when to use it, especially given 
that not all technology tools are applicable in teaching and learning settings 
(Koehler et al., 2011). This skill can be acquired by understanding TPACK, which 
might assist instructors to shift to an online learning context (Ward & Benson, 
2010). 

TPACK in Online Teacher Education Programs  
Teacher training is essential to develop their teaching practice (Zhang & Cai, 
2019). TPACK was covered in pre-service teachers’ literature because adding 
technology into the educational environment does not guarantee effective 
learning unless it is combined with the pedagogical component of how to use this 
technology with a particular subject matter (Baturay et al., 2017). A study (Jang & 
Chen, 2010) showed that pre-service teachers who had good digital skills with 
training on how to use those skills in their teaching designed better technology-
based lessons than those who had good digital skills without training on its use 
in education. 
 
 Mouza et al. (2017) emphasised the 21st century students’ skills needed in the 
digital era, such as learning computational thinking skills. Such a development in 
many K-12 curriculum across the world highlights the need to offer professional 
training for pre- and in-service teachers to teach the ‘digital natives’ (Prenskey, 
2001). Using a survey and analysing course materials of a course based on the 
TPACK framework for a teacher education programme, Mouza et al. (2017) found 
that this framework had a positive influence on understanding pre-service 
teachers of computational thinking. Yet, results indicate that pre-service teachers 
still have some challenges in their comfort level to integrate such a concept in their 
teaching and discipline content.   

Learning how to apply technology is not enough to know how to integrate it into 
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teaching and learning. Teacher education programmes   usually provide a special 
technology course for teachers that increases their ICT skills but not how to 
integrate technology tools in education and combined it with the subject matter 
(Zainal, 2016). TPACK is a flexible framework that can be compatible with various 
subjects (Alzahrani & Cheon, 2015).  

Two of the main challenging subjects in schools are science and mathematics. Pre-
service science teachers should be prepared to integrate and design the 
curriculum with technology (Jang & Chen, 2010). Jang and Chen (2010) did a 
study on science pre-service teachers in which they designed a course consisted 
of four stages based on TPACK. The first stage was the comprehension of TPACK, 
the second one was the students observing two experienced science teachers who 
showed their technology integration with science content as a model for the pre-
service teachers. The third stage was the students’ turn to practice by making 
plans for innovative use of technology in teaching where they teach individually 
for 30 minutes. The students’ teaching was video recorded to reflect on their 
performance at the final stage. The results showed that pre-service teachers were 
able to connect the science knowledge with technology because TPACK helped to 
combine the three main bodies of technology, pedagogy and content. 

There have been some inquiries in the K-12 teacher education literature on the 
impact of TPACK on the learning process in online environments (Ward & 
Benson, 2010). Although preparing pre-service teachers to use technology in 
teaching is important, in-service teachers are also required to adapt to using 
technology in teaching in the 21st century. But in-service teachers’ professional 
development opportunities are limited, so online education provides a chance for 
them to learn and develop their TPACK knowledge while they are still actively 
teaching (Niess et al., 2010). Niess et al. (2010)   explored an online course for in-
service teachers on how to use spreadsheets for teaching mathematics and science 
in K-8 settings. This course was a part of an online master’s degree programme 
focused on using technology with science and mathematics. The researchers 
followed a case study method in which they analysed the e-portfolios of 12 
teachers who participated in the course, interviews’ answers, and self-efficacy 
survey results.  They divided the teachers’ TPACK into three levels: 1) accepting, 
teachers are more concerned about the access of technology in their teaching; 2) 
adapting, teachers use technology in a teacher-directed activity; and 3) exploring, 
teachers are using technology in student-directed activities. The results found that 
all 12 teachers   appreciated using spreadsheets in their math and science 
classrooms, but only four of them showed a higher TPACK level and those are the 
ones who used instructional design to prepare for their teaching; such results 
emphasise the importance of planning and designing. The researchers suggest 
that, as teachers continue to explore different technologies, different students, and 
different content, they need to continue their TPACK development.  

Papanikolaou et al. (2017) presented a framework used in a pre-service teacher 
training programme that adopts a view of teachers designing innovative content 
as well as interacting with instructors, peers and technology. They designed the 
course where the study was applied to be around asynchronous collaborative 
activities based on two educational approaches, TPACK and Community of 
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Inquiry (COI). The findings showed strong correlations between TPACK and COI 
elements, especially regarding cognitive presence.  

Teacher educators in teacher education programmes play an important role in 
modelling technology incorporation by using technology in their teaching 
(Martin, 2015). Thus, the training provided for faculty in higher education is 
important to ensure that they represent the right modelling for their students to 
integrate technology into their teaching practice.   

TPACK in Higher Education 
Although the K-12 literature had investigated the TPACK implications on 
teaching and learning in online environments, the TPACK model was not 
considered widely in higher education (Ward & Benson, 2010). One of the 
domains required to be updated to ensure an effective integration of educational 
technology and online learning in higher education is faculty knowledge 
(Alsofyani et al., 2012). This update can be performed by providing faculty 
training on how to use technology, but with pedagogical knowledge. 
 
Jang and Chang (2016) investigated the instructors’ self-perceptions as well as the 
students’ perceptions of the instructors’ TPACK. They   developed an instrument 
for assessing university physics instructors’ perceptions of their TPACK, and they 
also assess the differences of the instructors’ TPACK according to gender, 
academic degree and teaching experiences. The findings showed that there were 
significant results in TPACK related to teaching experience but no statistical 
significance related to either gender or academic degree. On the other hand, Reyes 
et al. (2017) used a TPACK-based survey to explore perceptions of pedagogical 
practices that incorporate ICT at one of the Australian universities.  The results 
found that there is a misconception between how to use ICT and how to teach 
about ICT. Also, they reported that there are still some gaps between TPACK and 
ICT application in teaching and practice, so they recommend involving this part 
in teacher education and teacher educator’s professional development 
programmes.  

Soomro et al. (2018) also observed TPACK awareness and adaptation among 
faculty members of two departments (IT and Education) at one of the universities 
in Pakistan. The researchers embraced a mixed-methods approach using a survey 
and interviews. Results found that both faculties are taking steps into TPACK 
adaptation and integration of ICT (Information and Communication 
Technologies) into their teaching through personal efforts as well as collaborative 
work with their peers.   

Special education is also covered in the literature. Kuo (2015) conducted an action 
research to investigate the impact of adding an Integration of Research for 
Inclusive Settings (IRIS) modules to an online course for a special education 
teachers’ programme. The results revealed that the TPACK framework enabled 
the instructors to reflect on their teaching to improve their practice. For example, 
when instructors notice that students do not adequately comprehend a concept or 
they have a low progress on a certain activity, the instructor can adjust that 
activity to assist the students in acquiring that knowledge. Also, students can 
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revisit the online modules to review the content. 

Utami et al. (2019) developed an Android-based application to enhance teaching 
skills based on TPACK analysis. Their investigation aims to support a 
microteaching course for novel faculty in the college of engineering to enhance 
their teaching competence. They identified some teaching challenges for novel 
faculty such as classroom management, the lack of variety in students’ activities, 
the lack of feedback, and the skill of teaching small groups or individuals.  The 
smartphone application is designed to be interactive and offers an opportunity for 
prospective teachers to learn and assess their performance. The application 
includes 1) learning multimedia (images, videos, audio, mind maps, and text) 
which represent the (TK) part; 2) tutorials and assessment for understanding 
concepts (PK);  3) concepts and examples of lesson plans (CK);  4) tutorials and 
assessments about teaching skills (PCK);  5) using the application with features 
materials and chatbot as well as notifications about teaching progress (TCK); and 
6) multiple-choice tests that exercise and assesses teaching skills repeatedly (TPK). 
Using various media forms, such as videos that give the prospective teachers 
examples of teaching practice skills, and the mind maps that help them to develop 
the understanding of the concepts, supports the faculty to comprehend teaching 
skills. 

TPACK in Professional Development for Online Instructors  
Many higher education instructors who never taught an online course tend to 
have a negative opinion about online instruction because of the lack of 
professional development that supports online courses in their institutions 
(Herman, 2012). Some studies found that the teaching practice among disciplines 
was more generic than expected (Anderson & Barham, 2013). Professional 
development for instructors in higher education is usually led by an instructional 
technologist who has limited knowledge about the particular content or subject 
that the instructors are teaching (Dysart & Weckerle, 2015). Because of that, the 
(TCK) area is usually covered by the instructor, which may affect the 
technological pedagogical knowledge and may not be covered appropriately. 
 
The available professional development for online instructors differs in their 
types among higher education institutions. Herman (2012) identifies five main 
types of professional development provided for online instructors as follows:  
(1) Self-teaching: 
Faculty members who prefer self-teaching methods, either because of budget 
issues or because of their learning styles, can find self-taught online materials such 
as e-books, videos, recorded online seminars and journal articles. Online 
instructors can find some online self-assessment methods for their online courses 
as well. 
 
(2) Peer mentoring: 
Mentor-based faculty professional development is an approach provided in some 
institutions to support their online instructors. Mentoring can be in a formal 
programme or informal relationship where mentors are chosen for their 
experience in teaching online courses. Some professional development 
programmes use a team mentoring approach.  
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(3) Collaborative course design: 
This type of professional development is a part of an ongoing mentoring. The 
mentor serves as a tutor to design an online course and as an evaluator of the 
online instructor’s work at the same time.    
 
(4) Workshops: 
There are two types of workshops, ‘one shot’ and long workshops. The ‘one shot’ 
takes place over a few hours or a full day but this type of professional 
development cannot assist the instructors to connect pedagogy and technology, 
so the TPACK framework cannot be covered in such workshops. On the other 
hand, there are   longer time workshops that take place from two days to months.  
 
(5) Online training:     
Online training allows the online instructor to try online environments before 
teaching their online courses. It can be provided either synchronous (teacher and 
students need to be available online at the same time) or asynchronous (students 
can check the materials at their own pace).   

The impact of good professional development programmes for online instructors 
was examined by Storandt et al.  (2012). The study continued for three terms 
where the online instructors also taught their courses and finished a background 
survey and interviews. The professional development programme followed four 
phases to ensure high quality training: modelling the skills required for online 
instructors, preparation by providing online training, providing ongoing support 
during the course, and feedback to ensure that the instructors attained the needed 
skills. The results found that the professional development guidelines provided 
in the training received positive feedback from the instructors. 
 
A TPACK-based technology workshop for online instructors was provided by 
Jaipal-Jamani et al. (2018). The online instructors took the role of leaders by 
presenting a workshop to colleagues. The workshop consisted of four phases: 
(1) Modelling a technology-enhanced learning activity. 
(2) Engaging in a dialogue about applying this planned activity in different 
subject matter contexts. 
(3) Learning technical skills required for applying the activity.  
(4) Applying the required technical skills. 
The results found that the instructors gained different skills and knowledge about 
TPACK and it is affected by their experience of teaching with technology in the 
workshop.  
 
Another professional experience was a course provided to the nurse educators to 
teach online. Kraglund-Gauthier and Moseley (2019) conducted a participatory 
action research on 15 nurse educators who teach online courses aiming to “build 
capacity in pedagogy and teaching- learning process in the online courses” (p.6). 
They provided a professional development TPACK-based course that took  place 
in three phases: planning, action, and reflection. In the planning phase, the 
participants reviewed the literature and selected strategies and evaluation 
approaches that they might incorporate. Second, they used the strategies as well 



146 

 

http://ijlter.org/index.php/ijlter 

as having individual sessions with an instructional designer to assist them 
through the process of ‘action’. During the last phase, ‘reflection’, they revised  
outcomes of the strategies and make recommendations. The findings revealed five 
themes emerged to teach online with technology: community, instructors, 
classrooms, interpersonal relationships, and supports. Regarding the community 
theme, they summarised the importance of building a community of learners and 
practice while the instructors theme emphasised their needs and skills to teach 
online. In the classroom theme, they summarised the optimal size to be 20-30 
students and that they need to be active and engaged as well as building their 
knowledge upon scaffolding activities through discussion, for instance.  The 
interpersonal relationships included respect among learners and instructors in 
addition to the cooperation concept. The last theme, ‘supports’, stressed the 
importance of having a technology and pedagogy coach to ensure course and 
teaching quality.  

Wang et al. (2019) devolved an instrument based on the activity theory to study 
the Chinese beginning online instructors’ competencies to teach online. The 
results showed that age and gender do not have a significant influence on online 
teaching competencies; yet, the educational level and online teaching and learning 
experience do have a significant influence on online teaching competencies. On 
the other hand, designing and organising an online course and students’ 
evaluation were the main challenges for the online instructors. Wang et al. (2019) 
recommend to gather and analyse  online instructors’ course data rather than the 
self-report survey to understand more online teaching competencies.  
 

6. Conclusions 
TPACK can improve the creativity, collaboration and responsibility of learning. 
TPACK is a flexible framework, but it is context-based. Therefore, the TPACK 
framework cannot provide a clear explanation for the success of online teachers 
in online teaching. This ability includes learning the teaching design principles of 
online environments, and how to organise and promote student communication 
and interaction through these online environments. The survey results found that, 
although teacher educators have a new understanding of computational thinking 
and ICT skills, they still face some challenges in integrating concepts into the 
comfort zone of teaching and subjects. This can be solved by suggesting the 
addition of a technical leadership role to the TPACK professional development 
programme, with participants taking the lead in designing and presenting related 
seminars. Professional development plans that prepare online teachers to design, 
promote and evaluate their online courses are essential. Teacher educators also 
play an important role in these programmes, simulating the integration of 
technology in their teaching, and presenting more online teaching challenges 
when designing classroom activities. The results emphasise that the key to 
effective online teaching practice is to cultivate teachers' reflective ability to build 
on their existing knowledge and better understand their abilities and status in the 
profession. Online teaching is a challenge, and it does not mean that physical 
classroom teaching and activities will be transferred to online platforms, but this 
transformation may require the construction of entirely new materials to ensure 
the quality of online teaching and learning. A review of previous literature on 
available professional development programmes has increased the need to 
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incorporate online teaching capabilities as the main goal into teacher education 
and professional development programmes to follow up on the skills of students 
in the 21st century.  
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