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Abstract—This research aims to get an overview of knowledge
of learning technology and to identify factors that influence the
use of technology in learning. Seeing this condition, it is necessary
to do critical analysis in depth from the papers reviewed by the
use of Information and Communication Technology (ICT)
carried out by the teacher, especially the ability in learning. The
data from the paper were analyzed to find out how much the
teacher's capability to use ICT in learning. The intended ability is
including mastery of teacher related to technology, pedagogy and
subject content as explained in the TPACK framework. From the
results of the analysis and synthesis, it can then be used as input
for the development of the teacher's capability to use technology.
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I. INTRODUCTION

Teacher Competency is important for teaching-learning
process. These things related to the framework of knowledge
that should be mastered by a 21st-century teacher, there is
Technological Pedagogical Content Knowledge (TPACK) [1-
3]. Technological Pedagogical Content Knowledge (TPACK)
is the interaction complex knowledge between technology,
pedagogic, and content [4]. TPACK is good basic teaching
with technology, pedagogic technic is technology that uses in a
constructive way to teach the content, the knowledge of what
makes that concept its hard or easy to learn and how
technology can overcome some problem faced [5-7]

TPACK (Technological Pedagogical and Content
Knowledge) described teacher capability to how to facilitate
learning from certain content through pedagogy approach and
technology. This is because the teaching and learning process
this time is reflected in the integration development between
computer and application technology in the curriculum [8].
Therefore, needed the way to measure 21st-century teacher
along with the rapid development of information and
communication technology through analysis of TPACK
(Technological Pedagogical and Content Knowledge)'s
capabilities. There are seven variables which influence TPACK
namely (1) Technological Knowledge (TK) is the study about

how to operate computer and relevant software, (2)
Pedagogical Knowledge (PK) is the ability in learning
management, (3) Content Knowledge (CK) is the subject
matter such as Science, Mathematics, language and so on, (4)
Technological Content Knowledge (TCK) is knowledge study
about how the content can be examined or represent by
technology such as using computer simulation to represent and
study network topologies, (5) Pedagogical Content Knowledge
(PCK) is knowledge how to represent and formulate subjects
that make it understood by students, (6) Technological
Pedagogical Knowledge (TPK) is knowledge about how
technology can facilitate pedagogical approaches such as using
game design to support practicum about OSI Layers computer
networks, (7) Technological Pedagogical And Content
Knowledge (TPACK) is knowledge about how to facilitate
student learning from certain content through pedagogical and
technological approaches [9-12]. Meanwhile, the use of ICT in
the learning process still needs more attention. To be able to
maximize the use of ICT in learning activities, the main thing
that must be considered is the ability of teachers to implement
ICT correctly [13]. To implement ICT, it can use TPACK
(Technological Pedagogical and Content Knowledge)
framework. TPACK framework is a reference for the use of
technology in learning that shows the relationship between the
three basic knowledge that must be mastered by the teacher,
namely technological knowledge, pedagogy, and content.

This research aims to get an overview of knowledge of
learning technology and to identify factors that influence the
use of technology in learning. Seeing this condition, it is
necessary to do critical analysis in depth from the papers
reviewed by the use of Information and Communication
Technology (ICT) carried out by the teacher, especially the
ability in learning. The data from the paper were analyzed to
find out how much the teacher's capability to use ICT in
learning. The intended ability is including mastery of teacher
related to technology, pedagogy and subject content as
explained in the TPACK framework. From the results of the
analysis and synthesis, it can then be used as input for the

development of the teacher's capability to use technology.
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Il. THEORETICAL FRAMEWORK

A. Technological Pedagogical Content Knowledge (TPACK)

Technological Pedagogical Content Knowledge (TPACK)
is a framework to identify the knowledge, the teacher must
teach in effectively with technology framework. The basic
concept of TPACK presence is: at the first time TPACK was
introduced by Mishra and Koehler [1]. They discussed TPACK
as a teacher framework or designer to integrate TIK in learning.
TPACK concept appeared in learning technology based on
pedagogy content knowledge (PCK) model which pioneered by
Shulman [14,15].

There are three important components knowledge that must
be owned as an educator there are, mastering the subject matter
in accordance with the qualifications and competencies
included in the curriculum, pedagogy, and technology. They
describe it in one unit that is interrelated with each other. This
is in line with the demands of 21st-century learning where ICT
mastery is a prerequisite for teachers [1,16]. Besides that,
TPACK can also be used as the main pillar in developing self
and learning innovations for teachers. Furthermore, the great
hope of becoming a professional teacher who is able to
integrate ICT and technology can overcome the problem of
learning participants so that it is easier to understand the
material contained in the curriculum. Whereas in the process of
learning ICT, it becomes the main attraction. TPACK's basic
concept emphasizes the relationship between subject matter,
technology and pedagogy [17]. Whereas in the process of
learning ICT, it becomes the main attraction. TPACK's basic
concept emphasizes the relationship between subject matter,
technology, and pedagogy [17].

The interaction between the three components has the
power and attractiveness to foster active learning that is
focused on learning participants. This can also be interpreted as
a form of shifting learning that was initially teacher-centered
shifting to learning participants. The framework needed by a
teacher is understanding of the effectiveness of learning
integration. TPACK emphasize the relations between
technology, curriculum content and pedagogy approach which
interact one each other to produce TIK based learning [18-20].

In the TPACK scheme, there is a relationship between the
constituent components, intersecting the material (Content).
Pedagogy (Pedagogy) and technology (Technology) that
influence in the context of learning. The components, namely
C, P, and K, then C become (Content Knowledge). P becomes
(Pedagogy Knowledge) and T becomes (Technology
Knowledge) and the relationships between components can be
explained as follows:

Content Knowledge (PCK), which is knowledge about the
subject matter to be learned. The material is contained in the
curriculum. That the subject matter includes knowledge in the
form of concepts, theories, ideas, frameworks, methods that are
equipped with scientific methods and their application in daily
life. Learning participants must focus on the subject matter in
the curriculum [19].

Pedagogy Knowledge (PK) describes knowledge in depth
related to the theory and practice of teaching and learning

which includes goals, processes, assessment learning methods,
strategies, and others. Pedagogical knowledge requires an
understanding of cognitive, affective, social aspects and the
development of learning theory and how it can be applied in
the learning process [21].

Technology Knowledge (TK) is the basics of technology
that can be used to support learning. For this reason, teachers
need mastery in information processing, communicating with
ICTs in learning. Furthermore, mastering this technology is the
demand of the 21st century [16]. Pedagogy Content
Knowledge (PCK) includes the interaction and occurrence of
intersection between pedagogy (P) and subject matter (C). This
includes the learning process related to the subject matter being
studied as well as the learning participant assessment system.
The learning model is expected to make learning participants
effectively [22].

Technology Content Knowledge (TCK) is included in
understanding technology and subject matter that can help and
influence other components. In formulating instructional goals,
there is often a misconception and scientific ego. For example,
people who are experts in ICT are positioned as people who are
only in the ICT field. In fact, ICT experts are needed as a
catalyst, which is to facilitate understanding of subject matter
[23].

Technology Pedagogy Knowledge (TPK) is a series of
understanding how learning changes occur by utilizing the
technology used to support active learning and can assist and
simplify the concepts of the subject matter. In fact, with the
presence of ICTs in learning optimally to open insights,
participants learn to understand the subject matter that is
microscopic, abstract and complex. This is the role of ICT can
be interpreted as a source of learning [24].

Technology Pedagogy Content Knowledge (TPACK)
summarizes a series in learning where the ability to master
technology is integrated that cannot be separated from each
other from its constituent components (C), (P) and (K).
TPACK requires the occurrence of multi-interactions and
combinations of components namely unique and synergistic
ICT-based subject matter, pedagogy and technology [25].

TPACK has a strength that the previous concept i.e. PCK.
Among them in compiling instructional designs, compiling
learning instructions, learning models and strategies,
assessment systems and in designing curriculum. The
determining factor of TPACK for all components is integrated
with ICT. Thus, TPACK contributed greatly to changes and
learning paradigms.

B. Integration of Information and Communication
Technology.

In the context of formal education (school), especially
related to the vehicle for cultural transformation, ICT has a
function in the learning process, at least, is as a learning aid.
The function of ICT as a learning aid can be in the form of
teaching aids for teachers, learning aids for students, as well as
tools for interaction between teachers and students [26]. The
other functions are knowledge warehouse, learning aids,
educational  facilities, competency standards, school
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management aids, and educational infrastructure. In the case of
the learning process or the teaching and learning process in
which students also study with the teacher, the use of ICT
cannot be separated from its function [7]. Thus, it is clear that
in order to achieve competencies or skill as expected of
students in facing their future, a teacher must utilize ICT in
learning. The importance of the use of ICT in learning given
the potential of ICT itself in facilitating and optimizing the
learning process [27]. In a broader context, namely education,
the potential of ICT that seems clear at least is to expand
learning opportunities, improve learning quality and efficiency,
allow for independent learning and cooperative learning, and
encourage the realization of lifelong learning. Some examples
of the use of ICT in learning that occur today include the use of
learning audio programs, video learning programs, the use of
TV education, the use of social networking, and e-learning.
Multimedia learning is a form of computer-based learning aids
that are supported by various multimedia components such as
text, sound, images and videos [28,29]. By utilizing ICT in
learning the teacher becomes more served by his teaching
needs so that the learning process teaches much easier and
more enjoyable/exciting which in turn will have an impact on
obtaining optimal learning outcomes.

I1. METHOD

The method used in writing this article is the literature
review, which is an international literature search conducted
using the SCOPUS database, ScienceDirect, SAGE Journal,
and Taylor & Francis. In the early stages of searching journal
articles, it obtained 120 journal articles from October to
November 2018 using the keywords "TPACK", "Technological
Pedagogical Content Knowledge", and "TPACK with ICT"
were identified that have not been explored with relevance to
articles to compile. From these articles, only about 30 articles
are considered relevant. The scope of the paper will be limited
within the last 10 years (2008 to 2018) with the aim that search
engines can produce papers that are more focused on the
development of the latest problems and solutions. From these
papers, only the top few papers will be taken that are truly
focused on proposing a new model for integrating ICT into
Technological Pedagogical Content Knowledge.

Each of these papers will discuss at a glance about what
part will be studied, the scope of research will be studied, what
is the focus of the research, and how the result of these
research. At last, this literature review can be contributing to
help the reader build TPACK learning with utilizing ICT as
learning sources and factors that influence of the use of
technology in learning.

The steps to get the results of the review article can be
clearly determined in the following prism diagram:

Eesults identified through database search, SCOPUS: 408, ScienceDirect: 116,
Journal SAGE: 58, and Taylor and Franeis: 211

(n=793)
Filtered Result or deleting duplicates
(n=120)
l Filtered Result
) 1. Articles published in the period
F'l‘(fzd;;;;’m — 20082018
2. Articles in form English language

3. Articles that explain about
TPACK and ICT
4. Research Articles

v

Full-Text Articles
(n=100) —

Full-Text articles are excluded due to:
1. Research articles are not those
l that integrate TPACK with ICT
2. Articles do not answer research
questions
(n="70)

Articles included in
Inclusion
(n=30)

Fig. 1. Prism diagram.

IVV. RESULT AND DISCUSSION

A. Teacher capability in ICT implementation

The availability of ICT in schools at this time does not
automatically guarantee better and effective use. There are still
many teachers who will be raised to make this ICT can be
applied in education to support the teaching-learning process
[13]. The special knowledge to optimize ICT as a supporting
media for learning about a certain subject/matter is referred as
Technological Pedagogical Content Knowledge (TPACK) [1].
TPACK can be used to improve student learning, support
students, parents, and make schools more interesting, relevant
for students, and can provide equal opportunities for each
student, and no less important is to support teacher professional
development.

This is because that mastery and knowledge of information
technology will make it easier for teachers to find sources of
learning so that students will not feel bored in attending the
lesson in class [27]. A teacher who is able to develop varied
learning methods and is able to present or provide creative and
varied subject matter will automatically be able and successful
in displaying an interesting learning atmosphere that makes
students feel at home in the classroom. TPACK is basically an
approach that combines three types of knowledge: content
knowledge, pedagogical knowledge, and technological
knowledge. TPACK is the theoretical basis of this research
because it will support and assist teachers in identifying what
they need to know about the use of ICT in learning.

The use of blended learning in the learning process is very
helpful for the teacher to achieve the learning goals he has
planned [30]. This is because e-learning has very high
flexibility. It can be done anytime and anywhere. Students can
also interact with the media that allows them to reflect on the
learners they have been working on [31]. Blended learning also
provides opportunities for students to study outside the
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classroom with unlimited learning resources both learning
resources from national and international products. Besides
that, blended learning also makes the world of learning more
varied with simultaneous visual, image and sound display, so
that students can directly utilize various media that will have an
impact on the way students interact, learn and process
information [32]. Video media proved to be an effective way to
motivate and involve students in learning and to explain
concepts.

B. TPACK Competence for Teachers

The achievement of ICT competencies for teachers globally
has begun to be formulated and published by UNESCO, the
PBB agency that handles education. ICT Competencies
Teachers based on the ICT Competency Framework for
Teachers (ICT-CFT) framework according to Koh et al.,
consist of three levels of ability, namely [7]; 1) Technology
Literacy, 2) Knowledge Deepening, and 3) Knowledge
Creation. The level of ICT capability of teachers in the three
aspects of competence is explained as follows: (1) Technology
Literacy, Technology Literacy is the basic competency of ICT
teachers in utilizing ICT to prepare students to be able to
master new technology as a provision for students to develop
themselves as lifelong learners. (2) Deepening Knowledge, at
this level the professional development of teachers must focus
on providing knowledge and skills to utilize more complex
methodologies and technologies. Changes in the curriculum
must link the knowledge acquired in schools to real-world
problems, which may require students' collaborative skills at
the local and global level. (3) Knowledge Creation, this
competency requires teachers to be able to develop more
complex skills in the use of technology and collaboration skills
with colleagues to design project-based learning that is
challenging for students.

C. Technological Knowledge

Technological knowledge refers to teacher knowledge of
technology that is commonly used in daily life, especially
digital technology and information and communication
technology. The existence of this capability needs to be held in
view of the ongoing developments and technological changes.

TABLE I. TECHNOLOGICAL KNOWLEDGE

Technological Knowledge
I know how to solve technical problems related to digital technology.
| able to learn technology easily.
| follow the latest important technological developments.
| often play with technology
I know many different types of technology
I have the technical skill to use technology
| have enough opportunities to work with different technologies

Based on the results of previous researchers' studies, the
most valuable technological knowledge is "l follow the latest
important technological developments". Where this is inversely
proportional to the statement "l have technical skills to use
technology" which only gets an average value. These results
indicate that teachers do not all have good skills related to
technology, they only follow developments. But overall, they
have sufficient technological knowledge with an average value.

D. Technological Knowledge of Integration in Teaching
Materials

Technological knowledge of integration in teaching
materials is referred to teacher knowledge in applying
technology to set and deliver teaching materials well and
unique. The use of technology that is appropriate to the
characteristics of the teaching material to be delivered can
make students more quickly grasp the teaching material and
master it. Therefore, the accuracy of the use of technology is
very influential on the success of learning.

TABLE II. TECHNOLOGICAL KNOWLEDGE OF INTEGRATION IN

TEACHING MATERIALS

Technological Knowledge of Integration in Teaching Materials
| know about the technology that | can use to understand and do
literacy.
I know about the technology that | can use to understand and do
grammatical and vocabulary studies.
I know about the technology that | can use to understand and learn
language skills.
I know about the technology that | can use to understand and practice
a language.

Based on previous research as well, the knowledge of
technology integration in teaching material with the highest
value is "l know about the technology that | can use to
understand and learn language skills" with an average value.
Where this is inversely proportional to the statement "1 know
about the technology that | can use to understand and do
grammatical and vocabulary studies™ which only get less than
average scores. This indicates that teachers do not all have
good skills related to technology, they only follow
developments. However, they have knowledge of Technology
Integration in Teaching Materials which is sufficient with an
average value. The lowest value is knowledge of technology
integration with teaching material and technological
knowledge. This reflects that there are still many teachers who
don't really understand the teaching material that they will
convey in school and also how to integrate technology and
teaching materials. This shows that teachers still having
difficulties in the practice and application of the knowledge
they have. It can be seen from the teaching material, teachers
have good knowledge and good technological knowledge too.
Even so, the teacher has the highest TPACK than the other.
This indicates that knowledgeably teachers are very familiar
with technology. It could be because now their lives are only in
direct contact with technology and also tend to agree and like
that technology can also be integrated with the learning process
or in the context of education, they are mostly interested in
communication and information technology.

In the literature, it was also found that current teachers who
are prepared to become professional teachers are required to
have knowledge in making knowledge content accessible with
the help of technology by students through several pedagogical
methods [33]. In addition, C S Chai et al., also added that
technological progress has been very easy to learn and apply by
the current generation [4].
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V. CONCLUSION

Technological Pedagogical Content Knowledge (TPACK)
framework has a significant impact on teacher and teacher
educator. Technological Pedagogical Content Knowledge
(TPACK) described various types of knowledge that teachers
need to teach effectively with technology and various complex
procedures in the field of interaction study. Increasing teacher
professionalism starts with individuals taking teacher education
or equivalent to undergraduate education. At this stage, they
are provided with knowledge and skills in the fields of
scientific study and pedagogy. The implementation of teacher
education must have a large portion in terms of pedagogical
practices, which involve the ability to master subject/ material,
teaching, and technology. TPACK is now able to facilitate all
these things, the rest are teacher institutions that have the
obligation to organize education in the direction needed. Many
innovations in the implementation of teacher education have
been carried out, from those oriented to self-competence to the
development of learning infrastructure. TPACK-ICT is an
effort that can be done by teacher institutions to build a
learning environment among prospective teachers.

Seeing the important role of teachers in the 21st Century,
teachers in Indonesia should be able to make a positive
contribution in terms of Indonesia's human development. These
contributions can be in the form of efforts to improve the
learning process in the classroom on an ongoing basis. The use
of information and communication technology in learning can
be an alternative to these improvements. To be able to integrate
information and communication technology in teaching is
needed a Technological Pedagogical Content Knowledge
(TPACK) framework by a teacher. Therefore, teachers in
Indonesia should have this capability in order to realize
national education goals so that the Indonesian nation can
compete with other nations in the current 21st Century era.
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