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ABSTRACT 
Over the past few years, technology integrated into online learning has become a significant component of 
education in response to educational evaluation worldwide, especially in Indonesia. The current study aims 
to explore the TPACK levels of Javanese school teachers, identify integrated technologies-based media used 
by Javanese school teachers in online learning practices and learning assessment, and analyze the benefits and 
drawbacks of Javanese school teachers integrating technology in online learning. This study used a mixed-
method design, combining quantitative and qualitative approaches. The participants were 330 Javanese 
school teachers from Central Java Province and Yogyakarta Special Region, Indonesia. The findings reveal 
that Javanese school teachers are more proficient in pedagogical knowledge, pedagogical content knowledge, 
and content knowledge than technological knowledge, technological content knowledge, technological 
pedagogical knowledge, and TPACK. Javanese School teachers have integrated various technologies into 
online learning. However, Javanese school teachers limited technological literacy affects the efficiency of 
online learning. In addition, this study also offers an overview of the knowledge and expertise of Javanese 
school teachers regarding technology mastery in online learning. Thus, this study suggests that policymakers 
facilitate Javanese school teachers to develop technological skills in transferring materials in online learning 
to support the current adapted curriculum.

Keywords: Indonesia, integrated technology, Javanese school teachers, online learning, TPACK.

INTRODUCTION
As a result of socio-educational development, technology integration in learning has become an integral 
and significant part of educational change around the world (Ahmadi, 2018; Akram et al., 2022; Eady 
& Lockyer, 2013; Hechter et al., 2012; Karchmer-Klein & Konishi, 2023; Paudel, 2021). In Indonesia, 
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this trend is also reflected in the response to the evolution of the education curriculum that triggers a 
transformation in teaching and learning approaches, particularly in Javanese language subjects at the primary 
to secondary school levels. The change in curriculum policy from the 2013 Curriculum to the independent 
curriculum has encouraged a shift to online learning methods to support student character-building projects 
at the school level. Several factors trigger this learning model’s shift, including the limited time in face-
to-face Javanese teaching activities. This condition encourages teachers to adapt online learning methods 
that can effectively meet the allocation of learning time by utilizing technology to improve the quality 
and accessibility of learning. Integrating technology in online Javanese language learning can facilitate 
limited face-to-face teaching in schools (Akram et al., 2021). In addition to providing face-to-face learning 
opportunities online, integrating technology in teaching improves teaching quality and develops students’ 
skills, increasing motivation, knowledge, and information efficiently (Akram et al., 2021; Chen et al., 2018).
Despite the advantages of using technology in online learning environments, teachers face difficulties utilizing 
integrated technology in learning practices due to inadequate technological competence (Akram et al., 
2022). In addition, the lack of preparation in utilizing practical pedagogical approaches to adapt technology 
is another challenge for teachers. Teachers are also reluctant to improve their pedagogical competencies and 
digital skills due to limited learning time. Therefore, some teachers only integrate technology in the online 
learning of the Javanese language. Several studies (Ariyani et al., 2022; Elmaadaway & Abouelenein, 2023; 
Fuad et al., 2020; Ginting et al., 2022; Juanda et al., 2021; Kartimi et al., 2021; Kiyici & OVEZ, 2021; 
Makawawa et al., 2021; Mourlam et al., 2021; Tamah et al., 2020) portrayed teachers’ perceptions of TPACK 
in teaching in various fields in schools during online learning during the Covid times, but overlooked the 
perceptions of school teachers, especially Javanese school teachers about the level of technological knowledge 
and technology integrated media in learning and the benefits and drawbacks in online learning. It suggests 
a gap in the study that this study seeks to address. The following study issues are the primary focus of this 
study:

RQ1: What are TPACK levels of Javanese school teachers?
RQ2: To what extent do Javanese school teachers’ integrated technology-based media in online 

learning practice and learning assessment?
R23: To what extent do Javanese school teachers benefit and drawback integrating technology in 

online learning?
By acknowledging Javanese school teachers’ perceptions, this study would help to know the extent of their 
ability to master technology. The aim is to prepare Javanese teachers’ competencies to be more technology 
literate. It is intended that the difficulties Javanese school teachers face in using technology can be identified 
and proper facilitation can be provided to support the current adapted curriculum.

LITERATURE REVIEW
Studies on Teachers’ Levels TPACK
In recent years, studies on Technological Pedagogical Content Knowledge (TPACK) have received increasing 
attention in various teaching fields. Cakiroglu et al. (2023) assessed the TPACK of teachers from education 
faculties involved in emergency distance learning and showed that the teachers had a high level of knowledge 
regarding TPACK. This finding aligns with Saricoban et al. (2019), who mentioned that English as a Foreign 
Language (EFL) teachers have satisfactory competence in TPACK. Alharbi (2020) also indicated that EFL 
teachers’ TPACK knowledge is generally high. However, an assessment by Jamieson-Proctor et al. (2010) of 
pre-service teachers in Australia found that although they had high confidence in Technological Knowledge 
(TK), confidence in TPACK was relatively low, suggesting a gap in their readiness to integrate technology 
effectively. It is similar to Cheng (2017) in Taiwan, where TK was higher compared to Pedagogical 
Understanding (PK) and Content Understanding (CK). Zeng (2022) reported that technological knowledge 
(TK) significantly influences the use of technology by foreign language teachers in the context of Chinese 
foreign language teachers in Australia. They are more confident in non-technology knowledge compared to 
technology-related knowledge.
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In some countries, the educational context also influences the perception and understanding of TPACK. 
For instance, Nazari et al. (2019) showed that in Iran, experienced teachers scored higher in pedagogical 
knowledge and pedagogical content knowledge. On the other hand, Bingimlas (2018) reported that most 
teachers in Saudi Arabia have a moderate level of TPACK. In addition, Van Loi (2021) reported a moderate 
level of perception of TPACK among secondary school teachers in Vietnam, mainly related to the challenge 
of limited access to technology. Muhaimin et al. (2019) found that Indonesian teachers’ perceptions of 
technology-based knowledge tended to be lower than non-technology knowledge. Surayya et al. (2021) 
showed that most EFL teachers in Indonesia have difficulties in applying TPACK in learning, possibly 
due to the technology integration constraints faced by senior teachers (Fuad, 2020). Apriandi et al. (2023) 
also showed that these difficulties are influenced by gender, age, and teaching experience. Consequently, 
they provide monotonous online learning (Ariyani et al., 2023). Although the teachers are considered to 
have understood TPACK, there is still a need to improve teachers’ technology skills to support the online 
learning, especially for Javanese school teachers.

The Use of Integrated Technology-based Media in Online Learning
Integrating technologies in online learning has spread worldwide (Hoque et al., 2023; Richards, 2015; 
Rintaningrum, 2023). The COVID-19 pandemic significantly accelerated the adoption of integrated 
technologies in educational institutions. Recent research into the different types of integrated technologies 
school teachers use in online teaching has identified different outcomes, especially in language classes (Zhao, 
2015). This study also recognizes the importance of using technology in the language classroom to help school 
teachers catch up and adapt to new learning styles (Islam et al., 2023). In line with these findings, Bond et 
al. (2018) concluded that educational institutions should seek to develop future professionals with problem-
solving skills, enabling teachers to advance their professional talents by integrating technology into online 
learning. Not only teachers, but the use of technology can also inspire students, following previous research 
showing that technology-based instruction can increase students’ motivation to learn (Lai & Tai, 2021). 
Teachers can also improve efficacy and efficiency in online learning by utilizing media-based technology.
The use of technology in digital education has resulted in significant changes in the way to acquire and 
engage in the process of knowledge acquisition. Technology-based media is vital in this revolution. 
It includes information and communication technologies, allowing for a more dynamic and diversified 
teaching experience. Learning management systems such as Moodle, Schoology, and Google Classroom are 
required within online educational settings (Ariyani et al., 2022). In addition, programs like WhatsApp, 
Zoom, and Google Forms have been utilized to instruct students in Indonesian (Fuad et al., 2020). A 
similar trend may be seen in foreign language teaching, where Google Classroom is one of the most often 
used platforms (Moonma, 2021). Teachers in Indonesia employ a variety of electronic learning platforms to 
administer online education, encompassing WhatsApp, Zoom, Google Classroom, Edmodo, and additional 
tools (Tauhidah et al., 2021). In addition, research shows different preferences in platform use by region, 
with teachers in eastern Indonesia more likely to use Google Classroom and WhatsApp (Maru et al., 2022).
The utilization of Google Classroom, as an illustration, not only expedites the process of teaching and learning 
but also functions as a tool for evaluating the advancement of students via online assignments and quizzes, 
fostering active participation in online education (Hussaini et al., 2020). Nevertheless, the inclinations towards 
electronic learning platforms may differ across various regions of the globe. For instance, widely utilized 
platforms such as DingTalk, Tencent Meeting, and comparable alternatives are prevalent within China (Chen 
et al., 2020; Chen et al., 2020). Meanwhile, in other countries, such as India, platforms like Byjus, Vedantu, 
Whitehat, and Khan Academy have become an integral part of online education at the school level (Kansal et 
al., 2021). Similarly, in Ukrainian schools, some e-learning platforms are used in educational contexts, such as 
Accent (Monischool), Class Assessment, and others (Zhenchenko et al., 2022). The use of technology in the 
realm of online learning has bestowed upon teachers around the globe many options.
Meanwhile, technology-based media integrated into online assessment shows differences with online 
learning. For instance, Agung et al. (2019) reported that Google Forms is a good choice for teachers as it 
has advantages in activity, efficiency, and attractiveness for students, which can ease teachers’ workload in 
assessment (Sari et al., 2020). In addition, Divayana et al. (2021) found that SEVINA & EDLink platforms 
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are one of the online assessment options in the context of online learning in Indonesia. Hidayad et al. (2023) 
suggest that Kahoot is an appropriate online assessment platform for EFL classes. It is in line with Kusuma 
(2022) noted the use of Kahoot as an online assessment tool by EFL teachers in rural schools in Indonesia. 
Aina & Ogegbo (2021) reported various teaching and assessment methodologies used on this platform, such 
as small group work, collaborative learning, case method, discussion posts, multiple-choice quizzes, chat, 
game activities, and open-ended questions.

Benefits and Drawbacks of Online Learning
Online learning has garnered substantial recognition as a feasible substitute for conventional in-person 
instruction, especially within online education. Despite the numerous benefits of online learning, it also 
entails certain disadvantages that necessitate careful contemplation. One of the principal advantages of virtual 
online learning lies in its adaptability and accessibility. As Mukhtar et al. (2020) discovered, online learning 
is a flexible and practical resource that empowers students to become self-directed learners. By participating 
in online discussions and activities, students can transcend geographical constraints and enjoy enhanced 
convenience and flexibility in their educational endeavors. Gilakjani (2014) has demonstrated the benefits 
of incorporating technology in language teaching and its positive effects. Technology incorporation into 
language teaching offers excellent chances for students and teachers to explore new things (Merzifonluoglu 
& Gonulal, 2018). Consistent with Rintaningrum et al. (2016), having access to technology at home makes 
it simpler for language learners to acquire the language. Additionally, with the aid of technology, language 
learners can locate various authentic materials that can help them advance their language proficiency 
(Clements & Sarama, 2003).
On the contrary, one primary drawback of online education is the lack of nonverbal indications. Within in-
person interactions, nonverbal cues such as countenances, bodily gestures, and vocal inflections are pivotal 
in communication and comprehension. In online learning, these cues are often limited or absent, making 
it challenging to interpret and accurately perceive communication’s emotions, intentions, and nuances 
(Picciano, 2017). The absence of physical presence and reliance can create a barrier to building personal 
connections and a sense of community. This lack of social presence may negatively impact motivation, 
engagement, and a sense of belongingness. Similarly, Sepulveda-Escobar & Morrison (2020) found that the 
lack of direct interaction with learners and sudden changes in setting affected the learning process. Engaging 
in online learning necessitates a reliable internet connection and appropriate technological infrastructure. 
Students with limited internet connections or face restrictions in accessing technology might encounter 
difficulties fully engaging in online discussions and tasks. Technical challenges can disrupt the interaction 
flow and hinder the learning experience (Hrastinski, 2008). In line with Kamal & Illiyan (2021), they 
encountered obstacles in online learning, such as technical constraints, difficulties in examinations, and 
online assessments.

METHODS 
This comprehensive research study used a mix method research design, combining a quantitative and qualitative 
approaches (Creswell, 1999). This research design effectively integrated the strengths of each method to offer 
a comprehensive understanding of the study topic. The study employed several clear steps, from preliminary 
research, instrument development, survey implementation in Central Java and Yogyakarta Special Region, data 
analysis and synthesis, and reporting of results, to ensure a systematic and holistic approach.

Participants 
The subjects were Javanese school teachers in Central Java Province and Yogyakarta Special Region, Indonesia 
who were selected by random sampling. The data collection technique used a questionnaire distributed 
through the Google Form. The target subjects were 330 Javanese school teachers in primary schools, middle 
schools, high schools, and technical colleges, both public and private. The 330 Javanese school teachers were 
divided into 40% male and 60% female teachers. The age range of respondents ranged from 18 years to more 
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than 32 years, with 9% of teachers aged 18-22 years, 11% of teachers aged 23-26 years, 70% of teachers aged 
27-31 years, and 10% of teachers aged more than 32 years. The demographic distribution of the research 
subjects is presented in Figure 1.

Figure 1. Teachers’ gender and age

Regarding school level, 9.39% of the participants were elementary school teachers, 40.61% were junior high 
school teachers, and 50.00% were a combination of high schools, and technical colleges teachers. Figure 3.2 
shows the distribution of teachers’ length of teaching the Javanese language at each school level. Most of the 
teachers in this study have been teaching for 3-10 years, with a percentage of 35.2% teachers teaching for 
3-5 years and 35.5% teachers teaching for 6-10 years. The rest, 21.8% of teachers, have been teaching for 
1-2 years, fresh graduates who have not taught for one year are 5.5%, and senior teachers who have taught 
for more than ten years are 2.1%. The number of participants who have been teaching for more than three 
years certainly impacts the pedagogical ability of teachers in teaching Javanese, especially with the challenges 
of the times that require teachers to integrate technology into Javanese language learning.

Figure 2. Schools and years of teaching
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Research Instrument
The 33 items in the study’s questionnaire, which were created based on teacher TPACK indicators, had four 
response scales: strongly disagree, disagree, agree, and highly agree. The statements were modified based 
on the findings from the questionnaire developed by (Schmidt et al., 2009). Meanwhile, four open-ended 
statements relating to Javanese school teachers’ opinions on Javanese language online learning were adapted 
from the study and literature (Fuad., 2020; Prior et al., 2016; Shulman, 1986).

Validiy and Reliability 
The study instruments were tested for validity and reliability. Validity was tested using the Pearson correlation 
formula, and all statement items were considered valid because the correlation value was more significant 
than the r table value at the 0.05 significance level with a sample size of 330. Furthermore, the instrument’s 
reliability was tested using Cronbach’s Alpha formula. The resulting values show that each questionnaire 
item has a value of more than 0.6, which indicates that the questionnaire used is reliable. Before conducting 
confirmatory factor analysis (CFA), the data verified for validity and reliability were tested for factor eligibility 
using KMO and Bartlett’s Test. KMO values of more than 0.5 and Sig (significance) values of less than 0.05 
indicate that the data are eligible for factor analysis.

Data Analysis
The analysis of close statements from the online questionnaire was quantitatively examined using the CFA 
approach. In order to determine whether there is a correlation between the TPACK variables, the Pearson 
correlation test was also performed using SPSS version 23.0. Meanwhile, the open-ended questions in the 
questionnaire were qualitatively examined, with the data being condensed to obtain representative themes, 
which were then displayed in a table and omitted from the conclusion.

FINDINGS 
TPACK Levels of Javanese School Teachers
The results of Javanese school teachers’ TPACK skills in online learning have a positive trend by measuring 
seven TPACK variables. Pedagogical knowledge, pedagogical content knowledge, and content knowledge are 
the variables that have the most positive trend compared to other TPACK variables. It shows that Javanese 
school teachers are more expert in mastering the material and can manage the class in delivering effective 
Javanese language materials. On the other hand, variables concerning technological skills, be it technological 
knowledge, technological content knowledge, technological pedagogical knowledge, and TPACK, still 
require further skill development because they have a higher negative tendency (Disagree-Strongly Disagree 
< 17.1%). It must be noted that teachers have a positive tendency to master theories and how to deliver 
subject matter but lack mastery of technology to present material, develop students’ knowledge related to 
Javanese language material, and master technology to teach Javanese language more effectively. Mastery of 
Javanese language materials tends to be more optimistic than mastery of technology because most of the 
respondents in this study have been teaching for more than three years, so they have a lot of experience and 
teaching expertise in their fields.
On the other hand, related to mastery of technology, Javanese school teachers find it challenging to develop 
various types of learning media that utilize technology. The teachers feel that they do not have enough time 
to explore their abilities, so most of them only use the material in the form of PowerPoints that have been 
designed in previous years, whereas to support the online learning process where not all material can be 
taught during the specified lesson hours, technology plays a vital role so that learning can be conditioned 
optimally. It is reinforced by policies related to the Indonesian Minister of Education and Culture target, 
which targets increasing technology mastery for teachers. Digital literacy must be a particular concern so 
that Javanese school teachers want to learn quickly to face technological challenges in the era of disruption 
4.0 and education 5.0.
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Figure 3. The trend of the variable levels of Javanese school teachers’ TPACK

The questionnaire of understanding the mastery of technology manifested in understanding TPACK consists 
of 33 statement items. Based on Table 1, each TPACK component has factor loading, and judging from the 
results of Cronbach’s Alpha reliability value, which is more than 0.6, the instrument used looks valid and 
reliable to be used as a research instrument. However, some items have commonalities extraction values of 
less than 0.5, which indicates that some items do not represent the measured TPACK factors.

Table 1. Responses of frequency and loading factor of TPACK questionnaire

No Questionnaire Components
Frequency Response Factor 

Loading
Cronbach’s 

Alpha Communalities
SD D A SA

Technology Knowledge (TK)

1 I know how to handle technical difficulties in the 
classroom. 0 41 135 154 0.568 0.923 0.323

2 I can use technology easily. 0 58 173 99 0.934 0.894 0.873

3 I remain up-to-date with new technologies that 
matter to me. 0 52 124 154 0.742 0.905 0.55

4 I like to try new technology. 0 49 182 99 0.667 0.914 0.445

5 I am quite knowledgeable about several 
technologies. 0 68 174 88 0.85 0.899 0.722

6 I am technically capable of using the 
technologies. 0 50 181 99 0.904 0.899 0.817

7 I have quite a few opportunities to work with 
various technologies. 0 77 154 99 0.8 0.905 0.639

Content Knowledge (CK)

8 I am knowledgeable enough in Javanese subject. 0 11 220 99 0.711 0.879 0.505

9 I usually apply scientific thinking. 0 33 176 121 0.999 0.662 0.999

10 I use a range of methods and techniques to 
deepen my grasp of Javanese material. 0 55 132 143 0.792 0.821 0.628

Pedagogical Knowledge (PK)

11 I am aware of how to evaluate the work of 
students in a classroom. 0 11 165 154 0.811 0.948 0.658
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12
I can modify my teaching based on what 
the students currently understand or don’t 
understand.

0 55 154 121 0.852 0.944 0.727

13 I am able to modify my teaching methods for 
various students. 0 77 132 121 0.937 0.941 0.878

14 I have several approaches to evaluate students’ 
learning. 0 55 154 121 0.836 0.946 0.699

15 I am capable of utilizing a variety of teaching 
strategies in the classroom. 0 55 176 99 0.904 0.944 0.817

16 I am knowledgeable about the understanding 
and misunderstandings of students. 0 11 176 143 0.79 0.952 0.625

17 I know how to arrange and organize the class. 0 33 165 132 0.906 0.943 0.821

Pedagogical Content Knowledge (PCK)

18 I may choose efficient teaching strategies to 
direct students’ learning and Javanese thinking. 11 88 143 88 0.958 0.444 0.917

19 I can choose a useful teaching strategy to direct 
students’ literacy-related thinking and learning. 11 44 165 110 0.856 0.479 0.732

20
I may modify my teaching methods based on 
the students’ understanding to help them think 
critically and learn Javanese.

0 22 132 176 0.341 0.9 0.117

Technological Content Knowledge (TCK)

21 I am familiar with the technology I can use to 
study and practice Javanese language materials. 0 44 165 121 0.887 0.935 0.787

22 I can choose the most useful technology to 
comprehend Javanese language content. 0 44 176 110 1 0.862 0.999

23
I am aware of how to set up and run the lesson 
while utilizing technology to help students 
understand the Javanese language curriculum.

0 33 187 110 0.879 0.94 0.773

Technological Pedagogical Knowledge (TPK)

24 I can choose technologies to help me teach 
effectively. 0 44 165 121 0.855 0.903 0.731

25 I am able to choose technology that improves 
student learning. 0 55 154 121 0.792 0.918 0.627

26
I have given the impact of technology on my 
teaching style in the classroom a lot of thought 
thanks to programs in teacher education.

0 33 154 143 0.852 0.907 0.726

27 I consider using technology in the classroom 
thoughtfully. 0 66 187 77 0.837 0.907 0.701

28 I can modify how I use technology to fit various 
educational activities. 0 33 176 121 0.885 0.898 0.783

Technological Pedagogical Content Knowledge (TPCK)

29
I may teach a suitable subject by utilizing 
Javanese resources, technology, and teaching 
strategies.

11 66 110 143 0.968 0.939 0.936

30
I can choose teaching tools that will improve 
what I teach, how I teach it, and what the 
students learn.

11 44 187 88 0.76 0.957 0.577

31
I am able to apply the integration techniques 
I learned in my classroom courses for content, 
technology, and teaching methods.

11 77 121 121 0.955 0.941 0.912

32
I can help others plan how material, technology, 
and instructional strategies will be used in my 
school and/or district.

11 66 154 99 0.9 0.938 0.811

33 I can choose a piece of technology to improve a 
piece of content. 11 22 165 132 0.875 0.945 0.766
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According to Table 1, the values for the Extraction Sums of Squared Loadings for the seven factors examined—
TK, CK, PK, PCK, TCK, TPK, and TPCK—show that there is only one-factor variance among the seven 
factors. Meanwhile, the Eigenvalues show that TK has the most significant contribution, amounting to 
58.456% of the overall factor. This result shows that knowledge of technology is essential for Javanese school 
teachers to learn more effectively by using technology to support learning. 
From the correlation test results, despite TK contributing the most to teachers’ TPACK skills, each TPACK 
variable has a positive relationship, including TK, CK, PK, PCK, TCK, TPK, and TPCK variables. It can 
be seen from the Sig value <0.01, which means that each variable is related. Generally, the correlation 
coefficient between factors with a score of more than 0.5 can be interpreted as a positive form of correlation 
between factors. The TK variable has a moderate correlation with the CK, PCK, TCK, TPK, and TPCK 
variables and has a strong correlation with the PK variable. The CK variable has a moderate correlation with 
the TK, PCK, TCK, TPK, and TPCK variables and strongly correlates with the PK variable. The PK variable 
strongly correlates with the TK, CK, PCK, TCK, and TPK variables and has a moderate correlation with the 
TPCK variable. PCK variable has a moderate correlation with TK and CK variables and strongly correlates 
with PK, TCK, TPK, and TPCK variables. The TCK variable has a moderate correlation with TK and CK 
and has a strong correlation with PK, PCK, TPK, and TPCK variables. The TPK variable has a moderate 
correlation with the TK and CK variables and has a strong correlation with the PK, PCK, TCK, and TPCK 
variables. The TPCK variable has a moderate correlation with the TK, CK, and PCK variables and has a 
strong correlation with the PCK, TCK, and TPK variables. Thus, it can be concluded that TPACK variables 
are interconnected and support each other.

Table 2. Correlation of TPACK components

TK CK PK PCK TCK TPK TPCK

TK 1 0.653 0.888 0.578 0.643 0.643 0.517

CK 0.653 1 0.713 0.614 0.559 0.501 0.579

PK 0.888 0.713 1 0.704 0.718 0.737 0.618

PCK 0.578 0.614 0.704 1 0.821 0.855 0.897

TCK 0.643 0.559 0.718 0.821 1 0.883 0.851

TPK 0.643 0.501 0.737 0.855 0.883 1 0.905

TPCK 0.517 0.579 0.618 0.897 0.851 0.905 1

The Integrated Technology-based Media Used in Online Learning Practice and Learning 
Assessment
The use of technology and internet access are highly supportive in increasing the effectiveness of online 
classes organized by Javanese school teachers to support learning time. Various types of media, applications, 
and learning platforms are used to teach and learn online. Figure 4.1 shows 16 types of Javanese language 
media, applications, and learning platforms teachers use during Javanese language learning. Most of the 
Javanese school teachers who were respondents in the study used PowerPoint as the primary media to deliver 
Javanese learning materials. The YouTube platform is the second most used media to strengthen students’ 
understanding of Javanese language materials. It is not surprising because students need to get many examples 
and illustrations of material that is more interesting and easily accessible independently to support Javanese 
language learning at home. The Google Classroom platform ranks third as technology teachers widely use to 
share materials and provide assignments to students.
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Platforms like Moodle that can be developed as a learning website and have various benefits are less attractive 
to Javanese school teachers. It can happen because not all schools develop learning websites that can be 
accessed and used by teachers and students to support the learning process in the classroom. In addition, 
the ability of Javanese school teachers to develop new learning media that is interesting and according to the 
characteristics of students also looks still low by looking at the percentage of the use of media Canva, Adobe 
Photoshop, Adobe Flash, Macromedia Flash, Corel draw, Prezi, including Instagram which incidentally is 
one of the trending social media accounts among students. Of the sixteen media, only some types of familiar 
media are often used by Javanese school teachers, while others are rarely used.
On the other hand, using technology is essential in the online learning process and learning assessment. The 
media and platforms teachers use are Google Form, Kahoot, Quizizz, Wordshare, Wonderwall, Proprof, 
and MsOffice. Of the seven different learning assessment media, applications, and platforms, most Javanese 
school teachers (63.03%) use Google Forms as the most accessible and easy-to-use mode of Javanese 
learning assessment. Ms. Office ranks as the second most used learning assessment technology, at 23.64%. 
Quizizz game application ranks third as an assessment platform used by Javanese school teachers, at 7.88%. 
Quizizz, with more accessible features and more stable internet network access than Kahoot, makes it a 
game application more widely used by Javanese school teachers as an assessment technology for learning 
Javanese. Other types of game applications such as Wonderwall, word share, and Porprof are still rarely used 
by Javanese school teachers, even though these applications tend to provide more varied types of assessment 
games than Quizizz and Kahoot, which require a subscription to be able to optimize various features in 
them.

Benefit and Drawbacks of Javanese School Teachers in Online Learning
The questionnaire given to Javanese school teachers included open-ended questions that gathered information 
on the benefits and drawbacks of employing technology in online learning. The Javanese school teachers’ 
response data related to the benefits and drawbacks of using technology written down are then reduced to be 
grouped into several representative statements, which are illustrated in Table 3.

Table 3. Benefits and drawbacks in Javanese language online learning

Characteristics Javanese School Teachers’ Responses

Benefits Technology-based media can make it easier for students to learn anytime and anywhere without being 
limited to space and learning hours in the classroom, so that lessons that are sometimes forced to be 
reduced do not become a problem for teachers to complete the delivery of material outside the set 
lesson hours.

Students can explore various Javanese language material information more efficiently and widely 
through various websites independently, primarily due to the limited Javanese language textbooks 
provided by the school.

The use of various technology-based media makes students and teachers not afraid of being outdated 
because both parties learn to develop themselves occasionally.

It makes it easier for teachers to design lessons and administratively carry out the evaluation process.

Technology makes it easy for teachers to automatically correct students’ assignments and test results 
through the learning assessment platform provided.

Students can learn according to their learning style, so that the absorption of knowledge and under-
standing of each student can be maximized.

Students can learn to be disciplined in submitting assignments on time.

Drawbacks Many Javanese lessons were not delivered due to time constraints.

Teachers’ limited ability to master technology (ICT) causes learning to occur less effectively.

Not all students understand technology well, so teachers need sufficient ICT skills to guide students to 
learn using technology-assisted media.

Lack of time for self-development due to tasks other than teaching.

Not all schools have Wi-Fi network facilities, and not all students have enough data packages to access 
materials connected to the Internet.
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Javanese language online learning implemented by most teachers in Indonesia, particularly in Central Java 
and Yogyakarta Special Region, is a responsive solution to the changing times and technology. Online 
learning has many benefits for teachers and students, as mentioned in Table 3. One of the benefits online 
learning offers is the flexibility of time and place. P5 activities that take up much time for Javanese lessons 
can be dealt with using the online learning model so that the truncated lesson hours at school can be 
replaced outside formal school hours with the help of technology. The existence of technology balanced 
with adequate mastery of ICT skills will also make it easier for teachers and students to access additional 
material with a broader perspective through the internet. The positive thing that will be obtained is students’ 
increasing digital literacy skills so that they will not be afraid of being outdated. Technology, which is the 
primary determinant of online learning, can also be explored by teachers to provide various technology-
based learning media that suit students’ characteristics. Thus, students’ understanding of the material can be 
optimized. Teachers can also more easily work on learning administration, starting from designing learning 
tools to conducting evaluations with the help of technology. In the end, online learning supported by good 
ICT skills will make the course of Javanese language learning one step ahead of the previous times.
Although it is a benefit, using technology in this online learning does come with certain implementation issues, 
which are stated in Table 3. One of the main drawbacks is the significant time limitation in implementing 
online learning. This is because not all students have good internet access, plus not all students come from 
middle to upper-middle-class families, so many object to having to buy a large amount of internet quota 
packages constantly. Another drawback comes from the limited human resources of teachers who want to 
learn to improve their ability to master ICT in learning. Teachers must be willing to learn technological 
literacy in order to help students use technology as a learning tool. The low ability of teachers to master ICT 
will undoubtedly have an impact on the ineffectiveness of the learning process.

DISCUSSIONS 
This study highlights Javanese school teachers’ perceptions of technology integration related to TPACK in 
the online learning environment. This study investigates 330 Javanese school teachers who used modern 
technology in their online classes to explore their perceptions. The findings indicate that Javanese school 
teachers’ perceptions have positive trends in pedagogical knowledge, pedagogical content knowledge, and 
content knowledge rather than technological knowledge, technological content knowledge, technological 
pedagogical knowledge, and TPACK. In contrast with recent studies, teachers are more confident in their 
non-technology knowledge than in technological knowledge (Cakiroglu et al., 2023; Muhaimin et al., 2019; 
Nazari et al., 2019; Santos & Castro, 2021). These findings contrast with some scholars who found that only 
TK is higher compared to PK and CK (Cheng, 2017; Jamieson-Proctor et al., 2010; Mashhadi et al., 2023; 
Zheng, 2022). These findings suggest that teachers have a positive tendency to master the theory and how 
to deliver the subject matter but lack the technology to present the material, develop students’ knowledge 
related to Javanese language materials, and master the technology to teach Javanese more effectively. However, 
teachers’ skills in integrating technology into online learning still need to be improved.
The lack of technology mastery among Javanese language school teachers significantly negatively impacts 
Javanese language online learning. It is reflected in the survey results showing that Javanese language teachers 
prefer using learning applications such as PowerPoint, YouTube, and Google Classroom in delivering 
materials to their students. This choice is because these three media are considered the easiest to use, are well-
known by teachers, and do not require extensive data quotas. It aligns with Ariyani et al. (2022) and Fuad 
et al. (2020), who found Google Classroom as the dominant platform for delivering materials in Lampung 
Language and Indonesian Language lessons. Teachers widely use the Google Classroom platform for its ease 
of use, stability, and rich features that meet various learning criteria, such as assignments, quizzes, and end-
of-semester exams. It contrasts to Zhenchenko et al. (2022), who found media use in Ukrainian schools such 
as Accent (Monischool), Class Assessment, and others. In contrast, Kansal et al. (2021) reported that schools 
in India use media such as Indian platforms like Byjus, Vedantu, Whitehat, and Khan Academy.
Meanwhile, Javanese school teachers also use integrated technology-based media for online learning 
assessment of the Javanese language, namely Google Forms, Kahoot, Quiz, Wordshare, Wonderwall, Proprof, 
and Ms. The findings show that Google Forms is still considered the most practical tool to assess students’ 
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learning outcomes during online learning because it simplifies the process of compiling results from all 
students. Similarly, Agung et al. (2019) assessed that learning assessment using Google Forms is a good 
choice for teachers because it has advantages in activity, efficiency, and attractiveness for students. In this 
case, teachers do not feel the need to assess learning outcomes manually, especially if the questions given are 
in the form of multiple choice. In other words, using Google Forms lightens the teacher’s workload regarding 
assessment (Sari et al., 2020). In contrast, Divayana et al. (2021) found that SEVINA & EDLink platforms 
are one of the online assessment options in Indonesia’s online learning context. Hidayad et al. (2023) showed 
that Kahoot is an appropriate online assessment platform for EFL classes. Kusuma (2022) noted the use of 
Kahoot as an online assessment tool by EFL teachers in rural schools in Indonesia.
Despite the integration of technology-based media used by Javanese school teachers, Javanese language 
learning is ineffective in the long run-in supporting government programs in building student character 
due to the lack of teacher-student interaction. The teaching approach implemented in Javanese language 
online learning is less interactive and tends to focus on unilateral delivery of materials. Most Javanese school 
teachers only deliver materials through PowerPoint, video links, or quizzes sent through WhatsApp, without 
adequate online interaction. Direct interaction between teachers and students utilizing the Zoom feature 
is minimal. The lack of online interaction through features such as Zoom can be caused by several factors, 
one of which is the relatively expensive internet costs. It can be a major obstacle, especially for students or 
individuals with financial limitations. This approach may not be optimal for language learning, especially 
Javanese, as languages require interactive exercises, active conversations, and immediate feedback for effective 
development. This lack of direct interaction has a negative impact on the learning process, as students get 
less opportunity to ask questions, discuss, or get direct feedback from the teacher. It can also reduce students’ 
motivation and engagement in online Javanese language learning. Similarly, Sepulveda-Escobar & Morrison 
(2020) found that the lack of direct interaction with learners and sudden background changes affect the 
learning process.
The implemented approach is due to the drawbacks faced by Javanese school teachers in designing learning 
media with new technology and several other issues such as time constraints, limited human resources, 
students’ lack of understanding of ICT, limited time for self-development, limited internet access, plagiarism, 
and the difficulty of measuring students’ psychomotor competencies. In contrast, Fuad et al. (2020) stated that 
online learning is highly dependent on the signal and connection of each user, where not all areas have a good 
signal, so communication does not work. Technical challenges can disrupt the interaction flow and hinder 
the learning experience (Andiyan et al., 2021; Dewi et al, 2021; Dutta & Smita, 2020; Hrastinski, 2008). 
However, online learning does not always provide problems or drawbacks. Conversely, various benefits can be 
obtained in online Javanese language learning, including flexibility, access to information, self-development, 
efficient learning, automatic correction, and student discipline. Consistent with Mukhtar et al. (2020) found 
that online learning is a flexible and practical resource that allows students to become independent students. 
However, student independence built by teachers in online learning in the absence of face-to-face interaction 
that only relies on delivering materials and assignments via WhatsApp can have several impacts that need to 
be considered. One of the impacts is the lack of opportunity to interact directly with teachers and classmates, 
which may hinder the development of student’s social skills and communication abilities. Furthermore, the 
absence of comprehensive oversight and guidance by teachers can challenge certain students to comprehend 
the subject matter or accurately fulfill their assignments. Consequently, further endeavors are imperative 
to uphold the caliber of virtual education, including utilizing a more engaging educational platform and 
allocating time for online discourse and consultation with instructors. Hence, pursuing Javanese language 
learning online can yield substantial benefits for teachers and students in enhancing their proficiency.

CONCLUSION AND LIMITATION
This study examines Javanese school teachers’ perceptions of integration technology related to TPACK in 
online learning environments in Indonesia, particularly in Central Java and Yogyakarta Special Region. The 
quantitative findings illustrate that the perceptions of Javanese school teachers manifest a positive inclination 
in three fundamental aspects: pedagogical knowledge, pedagogical content knowledge, and content 
knowledge, in contrast to three dimensions of technological knowledge: technological content knowledge, 
technological pedagogical knowledge, and TPACK. The results also show that teachers’ ability to integrate 
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technology is still limited, with most technology use still limited to the primary level. The qualitative results 
illuminate the fact that the utilization of online education in the Javanese language has proven ineffective 
due to the deficiency in virtual engagement between teachers and students. Implementing online learning 
in Javanese still has drawbacks related to the teaching approach used by most Javanese school teachers. It is 
also influenced by the lack of knowledge of Javanese school teachers regarding integrating technology into 
online learning. Nevertheless, online Javanese language learning can help overcome the shortage of lesson 
hours in conventional classes.
The acknowledgment of the limitations that exist in this study is crucial for the researchers. This study 
specifically focused on the perceptions of Javanese school teachers in the Central Java and Yogyakarta Special 
Region. This demographic limitation could potentially impact the results of this study for teacher populations 
in other regions of Indonesia. While previous research has examined online education in Javanese, our findings 
highlight an unresolved issue. Based on the results, the absence of online involvement between teachers and 
students in the Javanese language context might lessen its effectiveness. Moreover, implementing TPACK 
and technology integration in the online Javanese language classroom presents additional challenges. It is 
only feasible for some teachers to deliver lessons with technology integration effectively. Therefore, this 
limitation underscores the need for further research to develop teaching methods prioritizing more direct 
interaction between teachers and students, ultimately improving the online Javanese language learning 
experience. Continuous training for teachers in schools is necessary to optimize the use of technology and 
promote more effective online interaction. This study is also recommended for further examination to assist 
Javanese language teachers in schools with the structured utilization of TPACK alternatives. Consequently, 
developing alternative approaches to teaching within the Independent Curriculum is highly recommended. 
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