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Abstract: This study aims to describe the implementation of technological pedagogical 
and content knowledge (TPACK) in learning in senior high schools. The research 
approach used is qualitative with descriptive type. Data was collected by conducting 
in-depth interviews and data analysis using analysis using the Miles and Huberman 
model with the stages of data reduction, data presentation, and drawing conclusions. 
The results of this study indicate that the implementation of TPACK in SMA has not 
been implemented optimally. This is because there are several obstacles encountered 
such as the unavailability of facilities that support optimally in several schools. The 
facilities in question include internet networks and learning tools in the form of 
computers and LCDs. In addition, the increase in the ability of teachers to implement 
TPACK-based learning is still uneven. This is a challenge in applying TPACK to 
learning optimally. The alternative chosen in learning is to use conventional learning 
by utilizing the facilities available at school. 
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Introduction  
 

One of the goals of education is to humanize 
humans. In this process, various types of efforts are 
needed to be able to form human beings who have 
abilities in the form of both hard skills and soft skills. 
Formation of students' abilities through learning can be 
done with a variety of strategies and learning models 
(Darling-Hammond et al., 2020). The development of 
technology and information is a driving force for 
increasing teacher abilities in forming competent 
students. The learning process is also required to be 
carried out by utilizing technology and information 
according to the times. This is none other than to help 
educators communicate the material to students. The 
role of technology in learning is very important to 
provide direct experience to students so that students' 
absorption of what is conveyed by the teacher becomes 
better (Geng et al., 2019). 

Teachers are expected to integrate digital 
technology into teaching practice (Budiman et al., 2018). 
The need for teaching with technology, especially in 

virtual learning environments, has become even more 
critical in 2020, when the entire world has shifted to 
online teaching due to the COVID-19 pandemic. 
However, many teachers have difficulty using 
technology in their classrooms, both in physical and 
virtual environments (Utami et al., 2021). On average, 
less than half of teachers feel adequately prepared to use 
technology in their classrooms. Studies show that many 
in-service graduates feel unprepared to use technology 
effectively in their classrooms on their first day of 
teaching.  

Teacher education programs need to prepare pre-
service teachers to release, rethink, and reframe learning 
and teaching by leveraging communication, 
collaboration, and inquiry technologies for 21st-century 
teaching. Indonesia needs teachers who are able to 
integrate technology in learning (Tampubolon et al., 
2021), because teachers who can integrate technology in 
learning will be able to support learning well so that 
students can easily master competencies in the 21st - 
century (Haleem et al., 2022). But in reality, teachers in 
Indonesia are still faced with various problems 
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including problems with teacher standards, mastery of 
material and low mastery of media and literacy media 
and technology (Defit et al., 2022). This can be seen in the 
results of the teacher competency test in Indonesia in 
2019 which are still below the standard which is 54.05 
while the value set by the government as a graduation 
standard is 90.00. 

This is of course a challenge for teachers in 
Indonesia, therefore the pattern of developing teacher 
competence is in the form of the TPACK framework 
which is a solution to ensure the implementation of 
learning in accordance with the demands and changes in 
21st century learning. TPACK is a form of knowledge 
that includes three main components namely 
technology, content, and technology. Pedagogical 
content technology knowledge is the understanding that 
emerges from the interaction between content, 
pedagogy and knowledge technology. TPACK is a truly 
meaningful and highly skilled teaching base with 
technology (Dewi et al., 2022).  

TPACK is the foundation of effective teaching with 
technology, requiring an understanding of the 
representation of concepts using technology (Ismail et 
al., 2022); pedagogical techniques that use technology in 
a constructive way to teach content/materials; and how 
technology can facilitate the problems faced by students 
in learning. In addition, TPACK is knowledge and skills 
in integrating technology into learning (Iskandar, 2022). 
TPACK is the knowledge needed so that a teacher can 
use the right technology, which is based on an analysis 
of the character of the material and an analysis of 
pedagogical aspects (Makawawa et al., 2021). TPACK 
requires unique multi-interactions and synergies 
between materials, pedagogy and technology (Malik et 
al., 2019). Therefore, according to (Ismail et al., 2022) 
TPACK consists of six components of knowledge, such 
as Technology Knowledge (TK), Content Knowledge 
(CK), Pedagogical Knowledge (PK), Pedagogical 
Content Knowledge (PCK), Technology Pedagogical 
Knowledge (TPK), and Technology Content Knowledge 
(TCK). TPACK owned by a teacher can influence the 
way the teacher teaches a material (Darling-Hammond 
et al., 2020). 

TPACK is defined as a form of knowledge which is 
a synthesis of three content/material knowledge, 
pedagogical knowledge, and technological knowledge. 
This concept was further developed into TPACK 
because of the added technology element. Through the 
proper application of TPACK, teachers will be able to 
motivate students to be involved and motivate students 
to explore learning content to a greater level. According 
to (Santos & Castro, 2021) the TPACK model shows that 
technology-integrated content knowledge and 
pedagogical skills are important conditions in creating 
effective and innovative classroom teaching using 
technology (Septiyanti et al., 2020). Therefore, teachers 

must be able to integrate technology into learning. This 
requires the availability of technology and teacher skills 
in applying it to the learning process. As the results of 
initial observations made in the city of Mataram, the 
average teacher still has difficulty implementing 
TPACK-based learning. Current developments in 
technology and information demand changes to be 
made in the educational process. The use of technology 
in learning is urgent to achieve high absorption in 
students' understanding. This study aims to describe the 
implementation of TPACK in high school learning. 
 
Method  
 

The method used in this study uses a qualitative 
approach with a descriptive type. Research with a 
descriptive type is research that describes or describes a 
real event in the field with the support of data and good 
grammar and easy for readers to understand. The data 
collection technique used was in-depth interview and 
documentation techniques which were then analyzed 
through the stages of data reduction, data presentation, 
and drawing conclusions. 
 
Result and Discussion 

 
The application of TPACK in learning has been 

widely carried out, especially at the senior high school 
education level. One form is the integration of 
technology and information in the learning process, 
such as in the delivery of material. Based on the results 
of interviews and data collection conducted, it was 
found that the application of TPACK-based learning was 
as follows: 
 
Implementation of Content Knowledge (CK) 

Based on the results of focus group discussions 
regarding content knowledge (CK), it shows that 100% 
of teachers have implemented content knowledge (CK). 
This shows that the teacher already understands various 
ways of developing understanding to link learning 
content. The teacher links subsequent learning with 
explaining the material, and provides questions that 
relate previous knowledge to the material presented will 
be studied. Furthermore, the teacher also gives 
assignments to link the previous learning material with 
subsequent learning (Dong et al., 2020). Not only that, 
the teacher also provides motivation for student learning 
Näsström et al. (2021), by providing motivation by 
telling positive, and inspiring stories so that students 
don't get bored while learning. 
 
Implementation of Pedagogical Knowledge (PK) 

Based on the results of the analysis regarding the 
application of PK in the learning process, it shows that 
80% of teachers carry out the application of learning 
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with various methods including group learning. 
Through group activities teachers can encourage and 
appreciate students to ask questions and express 
opinions. Teachers try to apply different teaching 
methods and strategies to organize teaching activities in 
class so that students' knowledge construction is 
conducive (Yusuf & Pattisahusiwa, 2020). 

The way the teacher plans group activities for 
students in learning is by forming study groups that 
have been determined by the class teacher, then the 
teacher also gives LKPD as a reference in learning 
activities. Learning in groups can attract students to 
discuss with each other so that learning becomes active 
(Forslund Frykedal & Hammar Chiriac, 2018). However, 
there are still teachers who have not implemented 
various learning models and methods and only apply 
conventional methods which make students bored in 
learning activities. 
 
Implementation of Technological Knowledge (TK)  

Based on the research results obtained by 
researchers, it can be said that the application of 
technological knowledge in the learning process only 
50% of teachers use learning methods that utilize 
technology as learning media. Technology is used by 
teachers to find references, learning resources, and 
learning media (Pulungan, 2021). Examples of 
technology used include ICT Hardware and Software 
(Computers, Laptops, Projectors, Ms-Office). During the 
Covid-19 pandemic, teachers used mobile phones to 
study online. 

 
Implementation of Pedagogical Content Knowledge (PCK) 

The results of the analysis of the teacher's PCK 
show that the two teachers have implemented PCK 
100% in accordance with the provisions. This shows that 
the teacher has made a learning design by conveying the 
objectives and learning activities. Learning plans are 
designed in the form of syllabus and learning 
implementation plans that refer to content standards. 
Furthermore, the design of learning can be done by the 
teacher by conveying goals and activity learning. The 
way the teacher makes lesson plans that utilize learning 
technology is by knowing what material will be studied 
first Iqbal et al. (2021), looking for material references, 
then adjusting between the media and learning 
materials, example using picturer and videos as learning 
media (Hew et al., 2020). 
 
Implementation of Technological Content Knowledge (TCK) 

The results of the analysis regarding the aplication 
of learning process show that 50% of teachers can use 
technology in learning. the way teachers carry out the 
learning process by integrating and using technological 
media such as projectors, laptops, and mobile phones. 
Not only that, the technology used by teachers as 

learning media includes using ICT Hardware and 
Software (Internet, Video, Pictures, Laptops, Projectors, 
Mobile Phones). However, most teachers have not been 
able to use technology in learning (Johnson et al., 2016). 
These teachers only use books as learning resources and 
have not used information technology (internet) and its 
supporting tools. 
 
Implementation of Technological Pedagogical Knowledge 
(TPK) 

The results of the study show that only 50% of 
teachers use technology in the learning process as a 
learning medium that is adapted to the material and 
characteristics of students in class. The teacher prepares 
how to use technology in class, by designing the 
implementation of learning in the form of a Learning 
Implementation Plan. Furthermore, the teacher adjusts 
the use of learning technology for teaching activities. 
Teachers use learning technology that is adapted to 
learning objectives, learning materials and student 
characteristics. Using technology in the learning process 
as a learning medium that is adapted to the subjects and 
characteristics of students in class (Singh et al., 2021). 
 
TPACK implementation 

Based on the results of the checklist analysis 
regarding the application of TPACK in the teacher 
learning process, it shows that the two teachers are 50% 
able to integrate learning technology. The application of 
learning technology is carried out using strategies that 
combine material, technology and learning strategies. 
The teacher carries out the learning process by 
integrating technology, lesson content, and learning 
strategies. In terms of learning technology media such as 
using the internet to find images that are appropriate to 
learning materials and learning strategies 
(Abdulrahaman et al., 2020). Another example of the use 
of learning technology is showing videos related to 
objectives, and learning materials using laptops and 
projectors, as well as Learning Implementation Plans 
used to design activities and learning guidelines 
(Suwandayani et al., 2021). Furthermore, the teacher also 
integrates learning technology for different learning 
activities. Based on the results of the FGD it was found 
that one of the obstacles in implementing TPACK-based 
learning was the availability of facilities in schools. From 
the identification results, 80% of schools already have 
facilities in the form of textbooks, 100% of schools have 
laboratory rooms and libraries, as many as 65% of 
schools have internet and computer networks. Based on 
the identified data, TPACK-based learning should have 
been implemented, however, as explained by the 
respondent, it was true that these facilities already 
existed at his school, but there were some that were still 
limited in operation, especially internet and computer 
networks and learning media. For example, the internet 
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network exists at school, but can only be accessed 
around the teacher's room, so it doesn't reach the 
classrooms. In addition, the availability of computers or 
LCDs is also limited in schools. For example, in one 
school there are only 4 LCDs. When learning is going to 
be carried out, you have to fight over it with other 
teachers. 
 
Conclusion  
 

The results showed that the implementation of 
TPACK in learning based on the majority of respondents 
reported having a moderate average level. Based on the 
results of research on the application of TPACK to 
learning carried out by teachers, it is not maximal in 
integrating technology in learning activities. Learning 
technology has not been optimally used by teachers as a 
reference, learning resource, and learning media. The 
application of TPACK is also designed before carrying 
out learning activities, the teacher tries to integrate 
learning technology by paying attention to the use of 
strategies that combine material, technology and 
learning strategies. To carry out effective TPACK-based 
learning, it requires the support of facilities from schools 
such as internet networks, computers, LCD and the 
ability of the teacher himself. This is an obstacle in the 
implementation of TPACK-based learning. In addition, 
it is necessary to conduct training or workshops in order 
to increase the ability of teachers to utilize technology in 
learning. 
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