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Abstract

This study investigated the ability of Pedagogic Content Knowledge Technology
(TPCK) of teachers in Senior High School. This study aims to assess and analyze (1)
the ability of TPCK teachers and (2) its application in the context of learning in the
school. The qualitative approach is descriptive, and data is obtained through
observation, interviews, and documentation. The results showed that, although the
teachers had demonstrated good TPCK skills, there were variations in the level of
mastery between them. In terms of application, teachers have integrated technology
well into the learning process, although they still face obstacles related to network
infrastructure. This research illustrates the complexity of teachers' TPCK capabilities
in today's technological era, highlights their success in overcoming challenges, and
offers recommendations for improving the use of technology in learning. These
findings provide important insights for future educational pedagogy and policy
development.

Kata Kunci: Pedagogic Technology Content Knowledge, High School

Introduction

Education plays a crucial role in shaping the future of individuals and society. More than just
teaching knowledge and skills, education opens the door to holistic understanding, awareness,
and self-development (Mujiburrohman et al., 2023). With education, a person not only acquires
skills to compete in the job market but also builds the character, moral values, and empathy
needed to live side by side in a diverse society (Rusmulyani, 2021). Apart from that, education
can potentially reduce poverty, eradicate ignorance, and increase the innovation and progress
of a nation. By providing equal and quality access to education, we not only open the door to a
brighter future for individuals but also build a solid foundation for a country's social, economic,
and cultural development (Sabri, 2020, p. 50).

Teachers play an important role in education as educators who can shape students'
personalities, thus enabling them to develop their potential (Szymkowiak et al., 2021). The
teacher's task is not only to teach in the classroom but the teacher is a second educator after
the parents of students at school (Hargreaves & Fullan, 2020). The teacher can educate and
guide students to become individuals who have good morals and ethics, are disciplined in doing
everything, and can be responsible for themselves and others (Erlinung, 2022).

The teacher must have pedagogic abilities. Pedagogic ability is the teacher's ability in the
learning process (Susanto et al., 2020). Teachers who can teach at least have the following
characteristics: understanding and insight into the basics of education, knowledge of students,
curriculum or syllabus development, learning design, implementation of educational and
dialogical learning, use of learning technology, evaluation of learning outcomes, and student
development to realize their various potentials (Sadiman, 2018, pp. 23-24). The roles and
responsibilities of teachers in the world of education are very influential in determining how
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students succeed, where current information and communication technology is experiencing
such rapid development (Rahmatullah et al., 2022; Sayaf et al., 2021). So, school teachers must
master knowledge in their respective fields and also master information and communication
technology.

The development of Information and Communication Technology (ICT) has had an impact,
especially in Education (Hasriadi & Marwiyah, 2022). Rosenberg argues that with the
development of the use of information and communication technology, there are five changes
in the learning process, namely: 1) From training to appearance, 2) From classrooms anywhere
and anytime, 3) From paper to "online" or channels, 4) Physical facilities to networking facilities,
and 5) From cycle time to real-time.

Undeniably, students' insights today are highly developed, especially in using technology
(Sanusi et al., 2022). They are proficient in operating various applications, browsing social
media, and chatting to online games. Judging from students' daily lives close to the Internet, it
allows their knowledge and knowledge to develop faster; even students who are very curious
about lessons can learn directly through the Internet (Haleem et al., 2022). However, many
teachers still need to work on technology, which is a big problem because it hinders the use of
technology (Alvarez, 2020; Dong et al., 2020).

The rapid development of Information and Communication Technology (ICT) in this era can
be utilized by teachers in the world of education because it is very influential in the learning
process, where technological abilities must be mastered to adapt to the times (Hasriadi, 2022).
The emergence of technology originated from the function of humans as learning beings who
can sprinkle the universe. Allah Almighty has created humans by bestowing the mind to see the
signs of His greatness and power on this earth.

In this context, Allah Almighty teaches in the Qur'an (Sura Ali-lmran/3:190-191) that humans
are given reason to understand the signs of His greatness seen in the creation of heaven, earth,
the alternation of night and day (Ministry of Religious Affairs of the Republic of Indonesia, 2009,
p. 75). Therefore, teachers in the modern era must develop their understanding of 21st-century
science and technology. Teachers must be able to search, analyze, evaluate, and solve problems
using technology (Spiteri & Chang Rundgren, 2020).

Teachers must master technology skills to create an effective and efficient learning
environment(Asad et al., 2020). Learning success involves factors such as family environment,
school environment, and community environment(J. et al., 2023). However, the role of the
teacher is very significant in motivating students and creating learning conditions that affect
student success in school.

In the Industrial Revolution 4.0 era, teachers' technology skills have become very important.
Teachers must integrate technology into learning and master Pedagogic Content Knowledge
Technology (TPCK)(S. Li et al., 2022). TPCK is an integration between technological knowledge
(TK), content knowledge (CK), and pedagogic knowledge (PK) to create effective and fun
learning ((Absari et al., 2020). Teachers need to master TPCK to develop innovative, creative,
and effective knowledge in the classroom, considering that students today are very familiar with
technology(Hiyaroh et al., 2022)

Teachers in Senior High Schools use the WhatsApp application to teach, test students, give
assignments, and send materials(Nashir & Laili, 2021; Okebukola et al., 2020; Pratiwi, 2020).
Therefore, researchers are interested in assessing teachers' TPCK capabilities and their
application in manual learning. Thus, this study aims to explore and analyze the extent to which
teachers understand and apply TPCK in manual teaching, particularly in an era where technology
has a central role in education.
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Method

This research adopts a qualitative approach with qualitative descriptive methods. This
approach describes factual situations and events surrounding the phenomenon under study,
namely the application of Pedagogic Content Knowledge Technology (TPCK) by Teachers in
Senior High School. The study subjects involved teachers and students at North Luwu State
High School 1. The research focuses on the learning process related to the teacher's TPCK
ability. In this case, teacher ability is measured as a skill teachers must possess to carry out
their duties effectively and by expectations. TPCK, short for Pedagogic Technology Content
Knowledge, is the knowledge that connects subject matter, technology, and pedagogics,
enabling teachers to present innovative and efficient learning.

This study used data collection techniques through direct observation, structured interviews
with teachers and students, and documentation from school archives and reference materials.
The data obtained will be reduced, presented in narrative form, and analyzed using Atlas—Ti 23
software to facilitate data categorization and coding. The validity of the data is checked through
triangulation of sources and methods. The conclusions of the results of this study will be drawn
after ensuring the correctness, robustness, and suitability of the data obtained from various data
collection techniques.

Results
Pedagogic Technology Capabilities Content Knowledge (TPCK) Education Teachers in
Senior High School

The ability of Pedagogic Content Knowledge Technology (TPCK) in Senior High School can
be seen using the Atlas. Ti 23 tools, making it easier for researchers to get the gist of the
interviewee's answers. Here is a look at Atlas. Ti 23:
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Figure 1. Atlas. Ti 23 Display for Teacher Interview 1
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Figure 4. Atlas. Ti 23 Display for Student Interview 1
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Figure 5. Atlas. Ti 23 View for Student Interviews 2

N S e T

- ’

» . \

Figure 6. Atlas. Ti 23 Display for Student Interviews 3

Application of Pedagogic Content Knowledge (TPCK) Technology Skills of Teachers in

Senior High School

Figure 7. Atlas. Ti 23 Display for Teacher Interview 1
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Figure 8. Atlas. Ti 23 View for Teacher Interview 2
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Figure 9. Atlas. Ti 23 View for Teacher Interview 3

Discussion
Pedagogic Content Knowledge (TPCK) Technology Skills of Teachers in Senior High
School

The results of the research found by researchers on the ability of Pedagogic Content
Knowledge Technology (TPCK) Teachers in Senior High Schools include the following:

a.Content Knowledge (CK)

Based on the results of data analysis using Atlas. Ti 23, regarding Content or material
knowledge, has been done very well. This shows that teachers use these sources/materials not
only from one source but from various sources, ranging from lesson plans or syllabi, package
books, the internet, and from experiences that teachers see both from the family, school, and
community environments, to achieve an effective and efficient learning process so that what the
teacher wants is achieved. This is in line with Robert Gagne's opinion in(Igbal et al., 2021), which
explains that a person's learning changes because of his experience.

From the various sources/materials used, teachers do not necessarily give science material
to students, but teachers must consider it first. In choosing sources/materials, teachers think
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several things: the first is based on the Learning Implementation Plan (LIP) or syllabus; teachers
use books because students more easily absorb them during learning activities, and teachers
also use the internet if there is material that is not understood, and the last is that teachers see
experiences in the surrounding environment as well as using cellphones. At this time, all
technology has been all-round makes people use it in everyday life. Even children are familiar
with HP, so teachers have to be able to provide encouragement, motivation, and views and
change the mindset of students that HP has a negative value. Still, HP also has a lot of positive
sides if used properly.

b.Pedagogik Knowledge (PK)

To facilitate teachers in carrying out their duties in the learning process in the classroom, it
is very important to master pedagogic knowledge so that students easily receive and understand
the material taught in line with Misrah and Koehler's opinion in (Hill & Uribe-Florez, 2020), which
states that teachers should master the teaching process or method in learning.

Based on the results of interview data analysis using Atlas. Ti 23 related to activities carried
out by teachers before starting learning in class; the teacher first directs students to the prayer
room to perform dhuha prayers in the congregation and read the Qur'an together. This is done
so that students are familiar with things that make them aware of the importance of carrying out
obligations as Muslims because this is not only a matter of the world but of the Hereafter. In
addition, in implementing classroom learning, there are things that teachers would rather avoid,
especially for students who make mistakes. Namely, the teacher does not immediately give
punishment but is first given a reprimand to avoid repeating the error and given encouragement
and motivation to establish a good communication relationship between teachers and students.

Meanwhile, based on the results of interview data analysis using Atlas. Ti 23 obtained about
teachers in preparing LIP, first conducting Subject Teacher Deliberation (MGMP) activities to
foster cooperative relationships between teachers in developing teacher professional
competencies. LIP is designed in such a way through the method used and equated with the
subject matter, as the teacher applies the lecture method during the implementation of learning
in class. If the material is long, then students memorize it and practice. The way to explain the
material presented by the teacher also uses learning media, namely visual and audio-visual
media. As for the form of assessment in subjects, it uses three, namely Cognitive, Affective, and
Psychomotor assessments.

c.Teknologi Knowledge (TK)

Technology makes it easier for teachers to channel information to students to create more
effective, efficient, and innovative learning. Technology knowledge is very important for teachers
to support understanding of the material taught to students. In line with the opinion(Taghizadeh
& Hasani Yourdshahi, 2020), which emphasizes that basic knowledge, technological knowledge,
and skills are used to support understanding of the material to be studied.

Based on the results of data analysis using Atlas. Ti 23 that in learning, teachers use
technology such as HP to download Qur'an applications, and laptops and LCDs display material
to attract students' attention to understand the subject matter better. In learning, teachers also
use the internet to support the teaching and learning process carried out during the COVID-19
pandemic because education is very limited, so teachers give assignments to students and then
send them via the WhatsApp application, or teachers can also use the Zoom application to do
online learning if there are students who do not understand the subject matter.

d.Pedagogik Content Knowledge (PCK)

In the implementation of learning, Pedagogic Content Knowledge (PCK) is very important for
a teacher as it is known that when the teacher teaches in the classroom, the strategies must be
adjusted to the subject matter to be prepared so that students easily understand the material.
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As stated ((Prasetia et al., 2021), pedagogical content knowledge must be integrated into the
learning process to create new knowledge, namely Pedagogic Content Knowledge (PCK).

Based on the results of data analysis of teacher and student interviews in Senior High School
using Atlas. It shows that teachers' learning strategies have been done very well. Even though
each teacher has their strategy for teaching, the goal remains the same. As done by Mrs. Hatika
before starting the lesson, first, the teacher and students perform dhuha prayers in the
mushollah and then, after that, proceed to read the holy verses of the Qur'an together. Teachers
use this strategy to touch students' hearts and get closer to Allah SWT. Another approach carried
out by Mrs. Sandra is that before starting learning on the subject matter, first give a lecture or
funny story so that students feel confident to follow the learning. In Mrs. Ratnayanti, the strategy
used is inquiry or direct.

e.Teknologi Content Knowledge (TCK)

In learning activities, several things need to be considered by teachers, especially to create
a pleasant atmosphere for every student at school. Therefore, teachers must understand how
to connect technology and subject matter to start new knowledge. This is the opinion (Eliyanto
et al., 2021) suggesting that Content Knowledge Technology (TCK) is knowledge about how
technology can create a new picture of certain materials.

Based on the data analysis of teacher and student interviews in high schools using Atlas. Ti
23, in choosing technology and learning media that are by the subject matter, the teacher looks
more at what is needed by students and adjusts to the material to be taught because if it is not
appropriate, learning is not effective and efficient. As researchers have seen when observing
learning, teachers only use technology a few times because it must be adjusted to the subject
matter, as in the practice material of bathing the corpse does not use technology but directly
uses tools, namely dolls, shrouds, and other tools.

f.Teknologi Pedagogik Knowledge (TPK)

Technology is very useful for teachers in implementing learning, which can be used as a
support in teaching practice. This is the opinion (Santos & Castro, 2021), which suggests that
Pedagogic Knowledge Technology (TPK) is knowledge about how various technologies can be
used in teaching and how these technologies can change how teachers teach.

Based on the data analysis of teacher and student interviews in Senior High Schools using
Atlas. Ti 23 that the use of computer-based applications in learning and teaching practices is
used and not used because teachers only adapt technology to the subject matter. The teacher
who teaches in class X has more basic knowledge, but among the three teachers interviewed,
some use it because it is known that now it is the era of IT, so that teachers can use various
applications such as Zoom, WhatsApp, and so on.

g.Teknologi Pedagogik Content Knowledge (TPCK)

The creation of effective and efficient learning can have a good influence on students,
inseparable from the teacher's task of integrating technology into education. The opinion
(Tunjera Chigona, 2020) explains that the TPCK principle combines technology, pedagogic, and
content/material in one context.

Based on the data analysis of teacher interviews in Senior High Schools using Atlas. Ti 23,
related to Pedagogic Content Knowledge Technology (TPCK) learning, is currently integrated
with technology and learning media, but everything is not as optimal as what teachers want.
There are problems faced by teachers in integrating technology into learning.

There are obstacles regarding the use of technology and learning media experienced by
teachers in the learning process, namely constrained by the network, which makes teachers
have to be patient in such situations because it is undeniable that ordinary networks are not
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friendly, such as lights out or on internet networks that are slowly connected to hinder the
learning process, this is a problem for teachers, especially in the use of internet quota.

The solution given to the above problem is that the government should provide policies on
the educational aspect to provide free application services in the learning process, especially for
schools; it is better to provide Wi-Fi to help smooth the network in accessing the internet around
the school so that teachers no longer have difficulties with the problems faced.

Application of Pedagogic Content Knowledge Technology (TPCK) skills of teachers in
Senior High School

From data and information obtained through informants using Atlas. Ti 23 regarding applying
Pedagogic Content Knowledge Technology (TPCK) skills of teachers in Senior High Schools.
Based on the results of the study, data can be obtained, namely:

a.Content Knowledge (CK)

From the results of analyzing teacher interview data in Senior High Schools using Atlas. Ti
23, it can be seen that the development of material carried out by teachers in learning practices
is good. In contrast, before learning in class, teachers have prepared lesson materials according
to student needs. The teacher does this so students can practice the material developed easily.
Researchers saw when making observations in the learning process in class that the teacher
has well developed the subject matter on the practice of bathing the corpse to provide
opportunities for students to advance in front of the class to practice how to clean the corpse
equipped with tools such as dolls, shrouds, dippers, buckets, and others so that students easily
understand it.

b.Pedagogik Knowledge (PK)

Based on the results of teacher interview data analysis using Atlas. Ti 23 related to managing
classes in the learning process in Senior High School has been done well because, basically,
good classroom management greatly determines the quality of teaching and learning activities;
if the quality of learning and teaching that occurs in the classroom is good, certainly, students
will also get a good level of understanding but it does not rule out the possibility that in every
In class, there must be students who are difficult to understand the lesson so the teacher must
find ways as much as possible to overcome it. As the teacher said, when entering the classroom,
the first thing to do is see students' presence, health, and tidiness and build an atmosphere that
makes students feel comfortable without pressure. Then, what will be taught to students must
be adjusted to the material and their needs.

c.Teknologi Knowledge (TK)

Technological changes that continue to grow day by day make teachers must be able to have
an understanding of how to use computer devices or technology in the context of education.
Technology is a tool for acquiring knowledge and support in learning. Based on the results of
interview data analysis using Atlas. Ti 23 shows that high school teachers use technology to
support learning, such as laptops, to make assignments, create lesson plans, and so on. In
contrast, LCDs display material to make it easier to understand and attract students' attention;
cellphones are used to find material if something is not understood and send assignments to
students, especially during the COVID-19 pandemic.

d.Pedagogik Content Knowledge (PCK)

Based on the results of interview data analysis using Atlas. Ti 23, it was found that teachers
in implementing learning strategies that are by the subject matter first the strategies used must
be based on the lesson plan or syllabus, then in choosing the subject matter, must be adjusted
to the situation or conditions because not everything desired and expected by the teacher is
achieved perfectly without any problems faced.
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e.Teknologi Content Knowledge (TCK)

From the results of interview data analysis using Atlas. Ti 23 about how teachers can deliver
lesson material using technology, namely by using laptops and LCDs or loudspeakers so that
they can display lesson material, then students can see and listen to the material in class in
other ways, namely in delivering lesson material, teachers usually give tasks to memorize
verses, Of the many students in the class, there must be those who do not bring the Qur'an, so
by taking the initiative, the teacher allows students to open cellphones to download the Qur'an
application.

f.Teknologi Pedagogik Knowledge (TPK)

From the results of data analysis of teacher interviews in Senior High Schools using Atlas. Ti
23 related to choosing technology by learning approaches and strategies; teachers usually use
LCD if there is material that must be displayed so that students more easily understand the
lesson, but not all material delivered in learning practices uses LCD. As for the use of cell
phones, teachers and students have made a mutual agreement from the beginning to download
applications such as WhatsApp, Zoom, and others.

g.Teknologi Pedagogik Content Knowledge (TPCK)

Based on the data analysis of teacher interviews in Senior High Schools using Atlas. Ti 23
regarding the way teachers integrate technology into learning, namely based on lesson plans
that have been prepared so that they must be in sync with what is practiced in the classroom.

Conclusion
Based on the results of research that have been described in the previous chapters, several

important conclusions can be drawn as follows:

1. The ability of Pedagogic Technology Content Knowledge (TPCK) teachers in Senior High
School shows positive results. This research involves seven indicators, namely Content
Knowledge (CK), Pedagogic Knowledge (PK), Technology Knowledge (TK), Pedagogic
Content Knowledge (PCK), Content Knowledge Technology (TCK), Pedagogic Knowledge
Technology (TPK), and Pedagogic Content Knowledge Technology (TPCK). In general, the
TPCK ability of teachers can already be considered good. However, it should be noted that
this ability level varies between teachers, indicating a difference in mastery of TPCK aspects.

2. In applying TPCK skills, teachers in high schools have used their knowledge effectively. They
successfully integrate technology into the learning process, creating a more interactive and
enjoyable learning experience for students. However, network-related constraints are still
obstacles. This problem indicates the need to improve school technology infrastructure so
that teachers can optimize the implementation of their TPCK without being constrained by
technical issues.

Despite certain challenges faced in applying TPCK, the study concludes that teachers in high
schools have made good efforts in utilizing their TPCK knowledge. However, further support is
needed, especially in terms of technology infrastructure, to ensure a more optimal and
comprehensive implementation of TPCK in the learning process in the future.
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