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Abstract 

This research aimed to assess teachers' understanding of the Technological Pedagogical Content Knowledge 

(TPACK) structure and investigate whether TPACK components differ based on gender characteristics. The 

research method used was a cross-sectional survey, a quantitative approach aimed at examining a condition at a 

specific point in time and exploring relationships between variables. Respondents were randomly selected from 

102 teachers spread across Lombok Island, comprising 48 female teachers and 56 male teachers. The research 

instrument utilized a TPACK questionnaire measuring CK, PK, TK, TPTCK, and TPCK, adapted from Liang et 

al., 2013. The analysis results indicated that teachers demonstrated a solid understanding of Content Knowledge 

(CK) and Pedagogical Knowledge (PK), signifying a strong grasp of the taught material and effective teaching 

techniques. However, concerning Pedagogical Content Knowledge (PCK), their understanding of how to teach 

specific content required further attention. Nevertheless, they exhibited a robust understanding of Technological 

Knowledge (TK), Technological Pedagogical Content Knowledge (TPTCK), and Pedagogical Content 

Knowledge (TPCK), although the level of understanding in TPCK was slightly higher than TPTCK. Meanwhile, 

the gender-based analysis showed significant differences in TPACK understanding between the genders in the 

TK, TPTCK, and TPCK components, but no significant differences were observed in the PK, CK, and PCK 

components. This highlights the importance of understanding gender differences related to specific aspects of 

technology, education, and content knowledge. Further research or in-depth analysis is needed to comprehend the 

underlying factors causing these differences and their implications within the educational context and curriculum 

development. 
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INTRODUCTION  

Education plays a pivotal role in advancing a country, particularly in the era of Industry 

4.0. The quality of education at this juncture heavily relies on the teacher's capacity to 

incorporate technology, pedagogical knowledge, and content comprehension into the learning 

process (Ni’mah et al., 2023; Shofani et al., 2022). It's imperative for teachers to acquire 

technology skills for effective learning (Oke & Fernandes, 2020). The Fourth Industrial 

Revolution demands significant changes and adaptations in learning approaches and curricula 

(Ansori & Sari, 2020; Rahmatullah et al., 2022). 

This period is marked by substantial progress in digital technology, high levels of 

connectivity, and transformations across various industries, including education. A primary 

challenge in the educational realm of the Industry 4.0 era revolves around innovating learning 

models and methods employed by educators (Wibowo et al., 2023). This involves leveraging 

continuous technological advancements to enhance the quality of the learning process. A 
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critical challenge today is preparing teachers to adeptly utilize available technology and 

optimize their proficiency in employing the latest technological devices (Fatimah & 

Kurniawan, 2023). 

In the 21st century, teachers require comprehensive knowledge and skills in utilizing 

various technologies, both traditional and modern. Hence, they also need a strong grasp of 

digital technology literacy (Jalil & Siew, 2023; Mouza, 2016; Supandi et al., 2020). The 

primary objective remains facilitating learning and improving academic outcomes. However, 

in the era of Industry 4.0, the role of teachers as educators has become more intricate. They're 

not only expected to deliver appropriate curriculum-aligned education but also to enhance 

students' literacy, develop soft skills, and foster high-level thinking abilities, encompassing 

critical, creative, communicative, and collaborative thinking (Lubis, 2020; Muhali, 2018; 

Oliver, 2016) 

A framework commonly used to measure teachers' abilities in this regard is TPACK 

(Technological Pedagogical Content Knowledge). TPACK combines three main components: 

technological knowledge (T), pedagogical knowledge (P), and content knowledge (C) (Gür & 

Karamete, 2015; Thelespore et al., 2023; Thy et al., 2023). TPACK serves as a specialized 

framework aidin teachers in effectively conducting the learning process by integrating content, 

pedagogy, and technology (Chai et al., 2013; Setyowati & Rachmajanti, 2023). 

Teachers who possess a robust grasp of TPACK generally exhibit greater effectiveness 

in teaching, enriching comprehension, nurturing student ingenuity, and enhancing the quality 

of learning (Ambaryati, 2019; Asy’ari et al., 2023; Cekerol & Özen, 2020). Nonetheless, 

research indicates that numerous educators lack proficiency and competencies in TPACK, 

thereby encountering obstacles when attempting to integrate it effectively into their teaching 

methods (Herizal et al., 2022; Nurfidah, 2021; Rahayu, 2022). 

This scenario presents considerable hurdles in ensuring that teachers possess sufficient 

pedagogical, content-related, and technological knowledge to cater to the learning 

requirements of their students. Assessing teachers' grasp of TPACK holds significant 

importance due to their pivotal role in the realm of education. While some studies have delved 

into teachers' understanding of TPACK, further research is necessary to encompass situational 

elements across diverse educational settings. More comprehensive studies could shed light on 

how teachers acquire and implement their comprehension of TPACK in varied learning 

environments.  

This study aims to contribute to the existing body of literature by presenting findings 

regarding the influence of factors like gender on TPACK levels (Technological Pedagogical 

Content Knowledge). It seeks to evaluate teachers' grasp of the TPACK framework and intends 

to explore whether TPACK variables differ based on gender characteristics. Ultimately, this 

research seeks to recommend further educational investigations based on these findings. The 

study aims to address the following inquiries: 1) What is the extent of teachers' Technological 

Pedagogical Content Knowledge (TPACK)? and 2) Are there variations in TPACK levels 

among teachers concerning gender? 

 

METHOD  

 The research employed a cross-sectional survey technique, recognized as a quantitative 

methodology (Setia, 2016). This approach seeks to investigate a scenario by gathering data at 

a single point in time and investigating the connections between various factors (Bariş, 2015). 

Respondent  

 Participants in the election were randomly selected, comprising a total of 102 teachers 

located throughout Lombok Island. Among these respondents, 46 were female teachers and 56 

were male teachers. The information provided by all respondents for the research was gathered 

via WhatsApp in order to complete a questionnaire on teachers' comprehension of TPACK 

(Technological Pedagogical Content Knowledge). 
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Instrument study  

An assessment tool was utilized to gauge teachers' grasp of TPACK, employing the 

TPACK questionnaire adapted from (Liang et al., 2013). Defining the components of TPACK 

(Abbitt, 2011; Chuang & Ho, 2011; Koehler et al., 2013) involves: 

1. Technological Knowledge (TK): Understanding a spectrum of technologies, ranging from 

traditional and low-tech tools like pencils, paper, and blackboards to digital technologies 

such as the internet, digital video, interactive whiteboards, and computer software. TK 

encompasses the comprehension of how computer hardware and software, presentation 

tools like document projectors, and other technologies are employed within educational 

contexts. 

2. Content knowledge (CK) refers to the understanding of specific subjects and particular 

content domains such as mathematics and science, which teachers need to be acquainted 

with and knowledgeable about in order to effectively teach. CK can be defined as the 

knowledge or specific nature of a discipline or subject matter. 

3. Pedagogical knowledge (PK) refers to the general objectives of unique knowledge for 

teaching purposes. This knowledge involves understanding classroom management, the 

role of student motivation, lesson planning, and the assessment of learning. 

4. Pedagogical content knowledge (PCK) acknowledges that various content aligns with 

different teaching methods. For instance, this is evident in the teaching of speaking skills, 

where diverse instructional approaches are utilized. 

5. Technological content knowledge (TCK) Knowledge of how technology can create new 

representations for specific content and influence practices and knowledge within particular 

disciplines. This indicates that educators understand that by utilizing specific technology 

in teaching and learning, they can change how learners practice and comprehend concepts 

within specific content areas. 

6. Pedagogical technology knowledge (TPK) refers to the understanding of how technology 

can be utilized in the teaching process, as well as the awareness that the use of technology 

has the potential to alter teaching methods for educators. It also involves comprehending 

the advantages and limitations of various technological tools used within learning contexts. 

7. Technological pedagogical content knowledge (TPACK) refers to understanding the 

intricate interaction among three fundamental knowledge components (CK, PK, TK) 

possessed by a teacher when delivering content through suitable pedagogical methods and 

technology. TPACK serves as the foundation for effective teaching with technology. 

The study employed a questionnaire consisting of six components, as shown in Table 1: 

CK (4 items), PK (5 items), PCK (8 items), TK (7 items), TPTCK (a fusion of TPK and TCK 

factors, 8 items), and TPCK (4 items). A Likert scale ranging from 1 to 4 (1 = strongly disagree 

to 4 = strongly agree) was used for assessment. The reliability of the instrument was assessed 

across different domains: CK (Cronbach's alpha: 0.87), PK (Cronbach's alpha: 0.88), PCK 

(Cronbach's alpha: 0.94), TK (Cronbach's alpha: 0.92), TPTCK (Cronbach's alpha: 0.94), 

TPCK (Cronbach's alpha: 0.91). The overall reliability, indicated by an overall Cronbach's 

alpha of 0.96, was high. Furthermore, the questionnaire accounted for a significant portion of 

the variance, explaining 72.56% of it (Liang et al., 2013). The structure of the questionnaire is 

detailed in Table 1. 

Table 1. Adopted TPACK indicators and questionnaires from Liang, 2013 

No Indicator Subdidicator 

1 Content 

Knowledge 
1. I have sufficient knowledge about eye the lessons I teach 

2. I can think about fill eye my lesson teach like a expert material 

lesson  

3. I can obtain more understanding deep about fill eye my lesson 

teach Alone 

4. I believe about teach material learning 
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No Indicator Subdidicator 

2 Pedagogical 

Knowledge 
1. I can guide student I for apply strategy proper learning 

2. I can help student I for monitor learning they Alon 

3. I can help student I for reflect strategy Study they 

4. I can plan activity group for student I 

5. I can guide student I for discuss in a way effective during Work 

group  

3 Pedagogical 

Content 

Knowledge 

1. Without use technology, me can overcome misunderstanding 

generally owned student I to eye the lessons I teach 

2. Without use technology, me know How choose approach 

effective teaching for guide student in think and study material 

lesson. 

3. Without use technology, me can help student I for understand 

content knowledge eye my lesson teach through various method. 

4. Without use technology, me can overcome difficulty general 

learning experienced student I with eye the lessons I teach. 

5. Without use technology, me can facilitate discussion meaningful 

about learned content student in eye the lessons I teach. 

6. Without use technology, me can involve student in solve related 

realworld problems with eye the lessons I teach. 

7. Without use technology, me can involve student with activity 

direct for learn content eye the lessons I teach 

8. Without use technology, me can support student for manage 

content learning they For eye the lessons I teach. 

4 Technological 

Knowledge 
1. I have Skills technical for use computer in a way effective  

2. I can learn technology with easy. 

3. I know How finish problem technical I Alone when use 

technology. 

4. I follow development technology new important thing. 

5. I can make web page 

6. I can using social media (e.g.blogs, wikis, Facebook). 

7. I can use tool communication web -based (IM, MSN 

MessengICQ, Skype, etc.). 

5 Technological 

Pedagogical, 

Technological 

Content 

Knowledge 

1. I can facilitate student I fFor use technology for find more Lots 

information they Alone. 

2. I can facilitate student I for use technology for planning and 

monitoring learning they Alone 

3. I can facilitate student I for use technology for build various form 

representation knowledge. 

4. I can facilitate student I For each other collaborate use technology. 

5. I can use device software created _ special for eye lesson I. 

6. I know about technology is a must I use for content eye lesson I. 

7. I can use appropriate technology, such as source multimedia 

power or simulation, for describe fill eye my lesson teach. 

8. I can use device soft special for submit question about eye lesson 

I 

6 Technological 

Pedagogical 

Content 

Knowledge 

1. I can choose technology that can increase What do I teach, how I 

teaching, and what students learn in class I. 

2. I can use combining strategy content, technology, and approach 

teaching that has been I learn in task lecture in class I 
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No Indicator Subdidicator 

3. I have ability leadership in help others in coordinate use 

technology content and approach teaching at school  

4. I can designing integrated learning content, technology, and 

pedagogy in a way appropriate For student centered learning   

To achieve the objectives of this research, data was analyzed using descriptive statistical 

methods. The questionnaire used in this research uses a Likert scale which then produces an 

index percentage with a formula for calculating the total score from the sample divided by the 

maximum score, then multiplied by 100. The results of this data analysis calculation are then 

interpreted based on the criteria listed in Table 1 below. 

Table 2. Interpretation Categories 

Percentage of Respondents (%) Interpretation 

1-19,9 Very Lacking 

20-39,9 Less 

40-59,9 Fair 

60-79,9 Good 

80-100 Excellent 

           (Sugiyono, 2022) 

After being analyzed using descriptive statistical methods, the next step involves the use 

of JASP Software 0.17.3.0. In analyzing the collected data in this study, correlation tests are 

used to explore the relationships among TPACK components. Additionally, analysis of 

variance (ANOVA) is also conducted to compare teachers' perceptions of TPACK based on 

gender. 

  

RESULTS AND DISCUSSION  

Result  

 The research analysis results are categorized into three sections: descriptive analysis 

concerning teachers' understanding of TPACK analyzed based on subfactors, subsequent 

correlational analysis among TPACK subfactors to determine relationships between them, and 

a third analysis to observe the relationships among TPACK subfactors based on gender 

differences. The findings are presented as follows: 

1. Findings Concerning Teachers' Technology Pedagogical Content Knowledge 

 
Figure 2 Displays Teacher TPACK capabilities. 
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The chart above represents the results of an analysis of teachers' Technological 

Pedagogical Content Knowledge (TPACK), with values indicated in percentages and 

categorized into categories based on different TPACK indicators. Here is the interpretation of 

the given values: 

1. CK (Content Knowledge): Teachers demonstrate excellent understanding in content 

knowledge, scoring 81.50%. The "Excellent" category indicates their very strong grasp of 

the material they teach. 

2. PK (Pedagogical Knowledge): Scoring 82.65% in Pedagogical Knowledge indicates that 

teachers have a very strong understanding of teaching methods. They possess good teaching 

skills and strategies. 

3. PCK (Pedagogical Content Knowledge): In this category, the score of 59.44% places 

teachers in the "Fair" category. While not as strong as CK and PK, their understanding of 

how to teach specific content can still be considered fairly good, but it might require further 

attention or development. 

4. TK (Technological Knowledge): Teachers display good understanding (76.12%) in 

technological knowledge. They have a solid understanding of technology relevant to their 

teaching content. 

5. TPTCK (Technological Pedagogical Content Knowledge): In this category, with a score of 

77.11%, teachers show a good understanding of integrating technology, teaching 

approaches, and content understanding. 

6. TPCK (Technological Pedagogical Content Knowledge): A score of 78.49% indicates that 

teachers also have a good understanding of integrating technology, teaching approaches, 

and content understanding, although it might be slightly higher than TPTCK. 

The data interpretation indicates that teachers have a very good understanding of Content 

Knowledge (CK) and Pedagogical Knowledge (PK), which is a positive aspect in the context 

of teaching. However, there are indications that there is room for improvement in integrating 

technology into teaching and learning. Content Knowledge (CK), as proposed by (Mishra & 

Koehler, 2008, 2006), refers to the understanding teachers have of concepts, theories, ideas, 

and methods related to the subjects they teach. This involves a deep understanding of core 

information, crucial concepts, relevant theories, and relevant steps within the scope of the 

subjects they teach. Furthermore, CK also encompasses an understanding of frameworks that 

explain and link various concepts within that subject. (Shulman, 1986)  This also includes an 

understanding of validity criteria and evidence supporting the subject matter. 

Pedagogical Knowledge (PK) is the deep understanding held by teachers regarding 

various strategies, models, methods, techniques, and processes used to deliver learning 

materials to students (Kanuka, 2006; Nasar & Daud, 2020). PK encompasses an understanding 

of educational objectives, classroom management, curriculum analysis, lesson planning, and 

assessment of students' cognitive, affective, and psychomotor development. 

The improvement of PCK (Pedagogical Content Knowledge) indicates that teachers need 

to pay attention to the best ways to integrate learning materials into effective teaching 

strategies. Similarly, TK (Technological Knowledge) signifies that teachers need to enhance 

their understanding of using technology relevant to the learning content. In the context of 

modern education, appropriate technological integration can enhance teaching effectiveness 

and facilitate more interactive and comprehensive learning. Therefore, teachers can enrich 

students' learning experiences by deepening their understanding of using technology 

specifically within the learning context. Enhancing the understanding of technology relevant 

to the subject matter will assist teachers in designing and implementing more innovative 

teaching strategies, ultimately supporting better learning outcomes for students (Akram et al., 

2022). Their research explains: 
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1. Positive perspectives on technology use: Teachers hold the belief that integrating 

technology into teaching can enhance their teaching effectiveness. They view technology 

as a tool that can reinforce how they deliver the subject matter. 

2. Improved quality of learning: This positive belief indicates that technology integration is 

seen as a factor in improving the quality of learning. Teachers believe that technology can 

help make the learning process more engaging, interactive, and relevant to students. 

3. Sustaining student motivation: Teachers also believe that using technology in education 

can maintain student motivation. With technological aid, they can create a more dynamic 

and engaging learning environment, ultimately boosting students' motivation to learn. 

Additional training, professional development, or expanded resources on technology use 

in education can assist teachers in enhancing their understanding and skills in this field. 

Furthermore, moderate values of TPTCK (Technological Pedagogical Content Knowledge) 

and TPCK (Technological Pedagogical Content Knowledge) indicate that there is room for 

further development in how technology, teaching strategies, and content understanding can be 

better integrated. Therefore, it is crucial for teachers to consider additional training or 

development in utilizing technology within the learning context. This could involve training in 

using tools or technology applications relevant to the taught material, as well as developing 

teaching strategies that incorporate technology to enhance learning effectiveness in the 

classroom. Thus, teachers can better harness the potential of technology to support student 

learning. 

2. Findings correlation between TPACK subfactors 

Tabel 3. Pearson Correlations 

 CK PK PCK TK TPTCK TPCK 

CK Pearson Correlation 1 .079 -.117 -.064 -.078 .204* 

Sig. (2-tailed)  .428 .243 .523 .436 .040 

N 102 102 102 102 102 102 

PK Pearson Correlation .079 1 .302** .640** .699** .494** 

Sig. (2-tailed) .428  .002 .000 .000 .000 

N 102 102 102 102 102 102 

PCK Pearson Correlation -.117 .302** 1 .429** .320** .225* 

Sig. (2-tailed) .243 .002  .000 .001 .023 

N 102 102 102 102 102 102 

TK Pearson Correlation -.064 .640** .429** 1 .748** .479** 

Sig. (2-tailed) .523 .000 .000  .000 .000 

N 102 102 102 102 102 102 

TPTCK Pearson Correlation -.078 .699** .320** .748** 1 .528** 

Sig. (2-tailed) .436 .000 .001 .000  .000 

N 102 102 102 102 102 102 

TPCK Pearson Correlation .204* .494** .225* .479** .528** 1 

Sig. (2-tailed) .040 .000 .023 .000 .000  

N 102 102 102 102 102 102 

 Table 3 shows the results of the correlation matrix analysis which shows the Pearson 

correlation coefficient between different variables (CK, PK, PCK, TK, TPTCK, TPCK) along 

with their respective significance levels based on a two-sided test. The table displays the 

strength and direction of the linear relationship between these variables. Following are the 

details of the correlation matrix: 

a. CK correlated positively (but weakly) with TPCK (r = 0.204*) and negatively (but weakly) 

with PCK (r = -0.117). Only its correlation with TPCK was statistically significant at the 

0.05 level. 
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b. PK showed moderate to strong positive correlations with TK (r = 0.640**), TPTCK (r = 

0.699**), and TPCK (r = 0.494**). All of these correlations are highly statistically 

significant at the 0.01 level. 

c. PCK is moderately correlated with PK (r = 0.302**) and TK (r = 0.429**), and weakly 

with TPCK (r = 0.225*). All of these correlations are statistically significant at the 0.01 

level except the correlation with TPCK which is significant at the 0.05 level. 

d. TK has a strong positive correlation with PK (r = 0.640**), TPTCK (r = 0.748**), and 

TPCK (r = 0.479**), all of which are highly statistically significant at the 0.01 level. 

e. TPTCK is positively and strongly correlated with PK (r = 0.699**), TK (r = 0.748**), and 

TPCK (r = 0.528**), all of which are highly statistically significant at the 0.01 level. 

f. TPCK showed moderate positive correlations with PK (r = 0.494**), TK (r = 0.479**), and 

TPTCK (r = 0.528**), all of which were highly statistically significant at the 0.01 level. 

Correlation values closer to 1 or -1 indicate a stronger linear relationship, while values 

closer to 0 indicate a weaker relationship. This correlation reflects a linear relationship and 

does not imply a causal relationship between variables. 

 The correlation analysis in the table identifies the relationship between various variables 

such as CK, PK, PCK, TK, TPTCK, and TPCK, which play a role in understanding TPACK 

(Technological Pedagogical Content Knowledge). The use of Pearson correlation coefficients 

aims to measure the level of linear relationship among these variables. The primary findings 

from this analysis reveal diverse levels of correlation among the investigated variables. It's 

essential to note that correlation does not interpret the cause-and-effect relationship between 

these variables. Significant correlations only indicate a stronger linear relationship between the 

variables. Therefore, these results provide an overview of how much these variables are linearly 

related in the context of understanding TPACK but do not uncover causal relationships among 

TPACK indicators. 

 The correlation analysis of the variables associated with TPACK demonstrates varying 

levels of relationships among them. Higher correlation levels reflect a closer association 

between variables, while lower correlation levels indicate weaker associations. These findings 

offer insight into how these variables are interrelated in a linear sense concerning the 

understanding of TPACK but do not draw conclusions about cause-and-effect relationships 

among these variables. Further studies are necessary to comprehend the dynamics of these 

variable relationships and their implications in educational contexts and curriculum 

development. 

3. The results of the ANOVA analysis were to compare teachers' understanding of TPACK 

in terms of gender. 

Table 4. Results of Anova analysis 

Component SS df MS F P 

PK 0.533 1 0.533 2.699 0.104 

CK 0.192 1 0.192 0.911 0.342 

PCK 1.198 1 1.198 2.667 0.106 

TK 1.406 1 1.406 7.188 0.009 

TPTCK 0.896 1 0.896 4.351 0.040 

TPCK 1.276 1 1.276 7.120 0.009 

The analysis results indicate a significant difference in the understanding of TPACK 

between genders in the components TK, TPTCK, and TPCK. However, there is no significant 

difference in the understanding of TPACK between genders in the components PK, CK, and 

PCK. This highlights that in certain aspects of understanding technology, pedagogy, and 
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content knowledge, gender-based differences appear significant, while in other aspects, such 

differences are not significantly observed among gender groups. 

 In the components of TK, TPTCK, and TPCK, significant gender differences reflect 

tendencies or specific preferences in the use of technology, pedagogical approaches, or content 

knowledge within the context of learning. Conversely, in the components of PK, CK, and PCK 

that do not show significant gender differences, it may suggest that the understanding of 

technological aspects, pedagogy, and content knowledge is not significantly influenced by 

gender factors in the analyzed sample (Nindiasari et al., 2021). Both gender and years of 

teaching experience do not show a significant influence on the understanding of mathematics 

education lecturers regarding the seven components of TPACK. This research result aligns 

with a study conducted by (Wang, 2022) where TPACK among English as a foreign language 

teachers is not strongly associated with gender, and there are no gender differences in their 

perception of TPACK. 

 It is important to note that these findings only pertain to specific samples analyzed in the 

research. Gender differences in understanding TPACK may vary depending on context, 

culture, or individual experiences. Further research or in-depth analysis is necessary to 

comprehend the underlying factors of these differences and their implications in the 

educational context and curriculum development. 

 Evaluating TPACK skills requires educators to understand the technology knowledge 

applied in the learning process. Various aspects of TPACK are interconnected, offering 

interdisciplinary abilities that complement each other in an educational context. Enhancing 

teachers' TPACK skills remains crucial as it combines pedagogical expertise related to content 

with significant technology integration (Sahin et al., 2013). TPACK is described as an 

extensive process of integration and restructuring. This dual integration signifies the merging 

of content, teaching methods, and essential technological tools for educators to deliver material 

and facilitate substantial learning experiences (Holland & Piper, 2016) (Holland & Piper, 

2016). Understanding TPACK in the learning process is crucial, prompting teachers to 

continuously motivate themselves to delve deeper into TPACK concepts. (Suyanto & Wibowo, 

2018)  emphasize that improving teachers' competencies in TPACK remains a necessity. 

Mastery of TPACK by a teacher is crucial for several reasons: 

a. Effective Integration of Technology in Learning: Teachers who understand TPACK can 

integrate technology more effectively in the learning process. They can plan the use of 

appropriate technological tools and resources to deliver learning material in an engaging 

and relevant manner for students. 

b. Meaningful Learning Experiences: Teachers who grasp the content, teaching methods, and 

technology application can present learning material with greater depth. They can combine 

learning content with relevant technology, making learning more dynamic and enabling 

students to understand the material better. This brings about more responsive and 

interactive learning. (Sintawati & Indriani, 2019) The high confidence of teachers in 

pedagogical principles is reflected in how they incorporate technology with educational 

value (Hill & Uribe-Florez, 2020) 

c. Adapting to Student Diversity of Needs: By applying the TPACK concept, teachers can 

create a learning environment responsive to various learning styles and individual student 

needs. They have the ability to use technology carefully to support the learning process for 

students with diverse needs. This principle is closely related to differentiated learning, 

where teachers ensure that every student with different characteristics and needs receives 

appropriate attention in the classroom. Differentiated learning is also a significant 

characteristic in the Mardeka Belajar curriculum. It facilitates grouping students based on 

their abilities, learning styles, and needs (Indrajit;, 2022). This approach provides an 

opportunity for every student, including those with special needs or outstanding potential, 

to receive a learning approach tailored to their individual characteristics  (Salassa’ et al., 

2023). 
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d. Increased Student Engagement and Motivation: The appropriate use of technology in the 

learning process can enhance student engagement and motivate them to learn. Utilizing 

interesting and interactive technological tools can make learning more appealing to 

students. 

e. Preparing Students for the Digital World: In an increasingly digital era, mastery of TPACK 

helps students acquire the necessary skills to face challenges in this ever-evolving world. 

Teachers who understand TPACK can assist students in becoming better prepared to face 

a more technologically interconnected world. 

 Therefore, a teacher's mastery of TPACK is crucial in delivering effective, meaningful, 

and student centered learning within the context of an evolving education landscape. Several 

research findings have reported that teachers' skills in integrating TPACK into instruction have 

a positive impact on the learning process. This is evident in studies such as the one conducted 

by (Wang, 2022), where EFL (English as a Foreign Language) teachers exhibiting outstanding 

performance tend to have high levels of confidence in their TPACK skills. This indicates their 

confidence and ability to effectively integrate TPACK while teaching English to students. This 

level of confidence is often closely associated with a teacher's ability to creatively and 

relevantly utilize technology within the context of English language learning as a second or 

foreign language, thus facilitating a better learning experience for students.  

CONCLUSION  

Based on the findings of this research, it can be concluded that teachers demonstrate a 

solid understanding in Content Knowledge (CK) and Pedagogical Knowledge (PK), showing 

a strong grasp of the taught material and effective teaching techniques. However, concerning 

Pedagogical Content Knowledge (PCK), their understanding of how to teach specific material 

requires further attention. Nonetheless, they have a fairly good understanding of Technological 

Knowledge (TK), Technological Pedagogical Content Knowledge (TPCK), and Pedagogical 

Content Knowledge in Technology (TPTCK), although TPCK is slightly higher than TPTCK. 

Correlation analysis indicates diverse patterns of relationships among variables, with positive 

and negative correlations varying from weak to strong. There is a significant relationship 

between CK and TPCK, PK and TK, TPTCK, and TPCK, as well as between TK and PK, 

TPTCK, and TPCK. Significant differences have been identified in TPACK understanding 

based on gender in the TK, TPTCK, and TPCK components, but not in the PK, CK, and PCK 

components. In conclusion, the research findings suggest the need for improvement in PCK 

understanding and recognition of differences in TPACK understanding based on gender, while 

other variables show a good understanding with varied correlation levels. 

RECOMMENDATION  

Based on the findings of this research, it can be concluded that teachers demonstrate a 

solid understanding in Content Knowledge (CK) and Pedagogical Knowledge (PK), showing 

a strong grasp of the taught material and effective teaching techniques. However, concerning 

Pedagogical Content Knowledge (PCK), their understanding of how to teach specific material 

requires further attention. Nonetheless, they have a fairly good understanding of Technological 

Knowledge (TK), Technological Pedagogical Content Knowledge (TPCK), and Pedagogical 

Content Knowledge in Technology (TPTCK), although TPCK is slightly higher than TPTCK. 

Correlation analysis indicates diverse patterns of relationships among variables, with positive 

and negative correlations varying from weak to strong. There is a significant relationship 

between CK and TPCK, PK and TK, TPTCK, and TPCK, as well as between TK and PK, 

TPTCK, and TPCK. Significant differences have been identified in TPACK understanding 

based on gender in the TK, TPTCK, and TPCK components, but not in the PK, CK, and PCK 

components. In conclusion, the research findings suggest the need for improvement in PCK 

understanding and recognition of differences in TPACK understanding based on gender, while 

other variables show a good understanding with varied correlation levels. Therefore, further 
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research can focus on teacher training programs to enhance PCK understanding and gain a 

deeper understanding of the factors influencing gender-based differences in TPACK 

understanding. 
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RESEARCH CONTRIBUTIONS 

This research makes significant contributions by revealing differences in TPACK 

understanding based on gender characteristics, highlighting the importance of understanding 

gender implications in the education context. Using an adapted TPACK questionnaire, the 

study also measures teachers' understanding of CK, PK, TK, TPTCK, and TPCK, providing a 

valuable tool for evaluating teachers' understanding of the significance of content knowledge, 

pedagogical knowledge, and technological knowledge in their teaching . Furthermore, the 

research identifies strengths and weaknesses in TPACK understanding, showing a strong grasp 

of CK and PK but a need for further attention to PCK. These findings offer valuable insights 

for schools and educational institutions in identifying areas that require additional training or 

support. The research also lays the groundwork for further investigation by highlighting gender 

differences in TK, TPTCK, and TPCK components, emphasizing the importance of further 

research to understand the underlying factors behind these differences and their implications 

in the context of education and curriculum development. 

 

REFERENCES  

Abbitt, J. T. (2011). An Investigation of the Relationship between Self-Efficacy Beliefs about 

Technology Integration and Technological Pedagogical Content Knowledge (TPACK) 

among Preservice Teachers. Journal of Digital Learning in Teacher Education, 27(4), 

134–143. https://doi.org/10.1080/21532974.2011.10784670 

Akram, H., Abdelrady, A. H., Al-Adwan, A. S., & Ramzan, M. (2022). Teachers’ Perceptions 

of Technology Integration in Teaching-Learning Practices: A Systematic Review. 

Frontiers in Psychology, 13. 

https://www.frontiersin.org/articles/10.3389/fpsyg.2022.920317 

Ambaryati, A. (2019). Profil TPACK Guru SD Negeri Kecamatan Tengaran Kabupaten 

Semarang Tahun 2018. Seminar Nasional Sains & Entrepreneurship, 1(1). 

https://conference.upgris.ac.id/index.php/snse/article/view/154 

Ansori, A., & Sari, A. F. (2020). Inovasi Pendidikan di Masa Pandemi Covid-19. Jurnal 

Literasi Pendidikan Nusantara, 1(2), Article 2. 

Asy’ari, M., Samsuri, T., Firdaus, L., Prayogi, S., Azmi, I., Mujriah, M., Hunaepi, H., 

Juliansyah, A., Kurnia, N., Aziza, I. F., & Rahmawati, H. (2023). Enhancing the Quality 

of Learning Through Training in PBL and TPACK-Based Teaching Module. Sasambo: 

Jurnal Abdimas (Journal of Community Service), 5(4), Article 4. 

https://doi.org/10.36312/sasambo.v5i4.1723 

Bariş, M. (2015). Üniversite Öğrencilerinin Uzaktan Öğretime Yönelik Tutumlarının 

İncelenmesi: Namık Kemal Üniversitesi Örneği. Sakarya University Journal of 

Education, 5(2), Article 2. https://doi.org/10.19126/suje.38758 

Cekerol, K., & Özen, E. (2020). EVALUATION OF TEACHERS’ TECHNOLOGICAL 

PEDAGOGICAL CONTENT KNOWLEDGE WITHIN THE FRAMEWORK OF 

EDUCATIONAL INFORMATION NETWORK AND OTHER VARIABLES. 

Turkish Online Journal of Distance Education, 21, 61–78. 

https://doi.org/10.17718/tojde.770914 

Chai, C., Koh, J., & Tsai, C.-C. (2013). A Review of Technological Pedagogical Content 

Knowledge. Educational Technology & Society, 16, 31–51. 



Ratnaya et al. Evaluation of Teachers' Technological ……….. 

 

 Prisma Sains: Jurnal Pengkajian Ilmu dan Pembelajaran Matematika dan IPA IKIP Mataram, January 2024. Vol. 12, No.1 | 221 
 

Chuang, H., & Ho, C. (2011). An Investigation of Early Childhood Teachers’ Technological 

Pedagogical Content Knowledge TPACK in Taiwan. Ahi Evran Üniversitesi Kırşehir 

Eğitim Fakültesi Dergisi, 12(2), Article 2. 

Fatimah, S., & Kurniawan, M. A. (2023). REFORMULASI GURU MI DI ERA REVOLUSI 

INDUSTRI 4.0. Religious Journal of Islamic Education, 4(2), Article 2. 

https://doi.org/10.47902/religius.v4i2.779 

Gür, H., & Karamete, A. (2015). A SHORT REVIEW of TPACK for TEACHER 

EDUCATION. Educational Research and Reviews, 10, 777–789. 

https://doi.org/10.5897/ERR2014.1982 

Herizal, H., Nuraina, N., Rohantizani, R., & Marhami, M. (2022). Profil TPACK Mahasiswa 

Calon Guru Matematika dalam Menyongsong Pembelajaran Abad 21. JISIP (Jurnal 

Ilmu Sosial Dan Pendidikan), 6(1), Article 1. https://doi.org/10.58258/jisip.v6i1.2665 

Hill, J. E., & Uribe-Florez, L. (2020). Understanding Secondary School Teachers’ TPACK and 

Technology Implementation in Mathematics Classrooms. International Journal of 

Technology in Education, 3(1), 1–13. 

Holland, D. D., & Piper, R. T. (2016). Testing a Technology Integration Education Model for 

Millennial Preservice Teachers: Exploring the Moderating Relationships of Goals, 

Feedback, Task Value, and Self-Regulation Among Motivation and Technological, 

Pedagogical, and Content Knowledge Competencies. Journal of Educational 

Computing Research, 54(2), 196–224. https://doi.org/10.1177/0735633115615129 

Indrajit;, L. W. P. R. E. (2022). Merdeka Belajar Tantangan dan Implementasinya dalam 

Sistem Pendidikan Nasional (Yogyakarta). penerbit andi. 

//103.142.62.240%2Fperpus%2Findex.php%3Fp%3Dshow_detail%26id%3D101268

2 

Jalil, N. A., & Siew, N. M. (2023). THE TECHNOLOGICAL PEDAGOGICAL CONTENT 

KNOWLEDGE OF THE SECONDARY SCHOOL MATHEMATICS TEACHERS. 

International Journal of Education, Psychology and Counseling, 8, 109–122. 

https://doi.org/10.35631/IJEPC.850008 

Kanuka, H. (2006). Instructional Design and eLearning: A Discussion of Pedagogical Content 

Knowledge as a Missing Construct. E-Journal of Instructional Science and Technology, 

9(2). https://eric.ed.gov/?id=EJ846720 

Koehler, M., Mishra, P., Akcaoglu, M., & Rosenberg, J. (2013). The Technological 

Pedagogical Content Knowledge Framework for Teachers and Teacher Educators. 

Liang, J.-C., Chai, C. S., Koh, J. H. L., Yang, C.-J., & Tsai, C.-C. (2013). Surveying in-service 

preschool teachers’ technological pedagogical content knowledge. Australasian 

Journal of Educational Technology, 29(4), Article 4. https://doi.org/10.14742/ajet.299 

Lubis, M. (2020). PERAN GURU PADA ERA PENDIDIKAN 4.0. Eduka : Jurnal 

Pendidikan, Hukum, Dan Bisnis, 4(2), Article 2. 

https://doi.org/10.32493/eduka.v4i2.4264 

Mishra, P., & Koehler, M. (2008). Introducing Technological Pedagogical Content 

Knowledge. Teachers College Record, 9. 

Mishra, P., & Koehler, M. J. (2006). Technological Pedagogical Content Knowledge: A 

Framework for Teacher Knowledge. Teachers College Record: The Voice of 

Scholarship in Education, 108(6), 1017–1054. https://doi.org/10.1111/j.1467-

9620.2006.00684.x 

Mouza, C. (2016). Developing and Assessing TPACK Among Pre-Service Teachers: A 

Synthesis of Research. In Handbook of Technological Pedagogical Content Knowledge 

(TPACK) for Educators (2nd ed.). Routledge. 

Muhali, M. (2018). ARAH PENGEMBANGAN PENDIDIKAN MASA KINI MENURUT 

PERSPEKTIF REVOLUSI INDUSTRI 4.0. Prosiding Seminar Nasional Lembaga 

Penelitian Dan Pendidikan (LPP) Mandala, 0, Article 0. 

https://doi.org/10.1234/.v0i0.425 



Ratnaya et al. Evaluation of Teachers' Technological ……….. 

 

 Prisma Sains: Jurnal Pengkajian Ilmu dan Pembelajaran Matematika dan IPA IKIP Mataram, January 2024. Vol. 12, No.1 | 222 
 

Nasar, A., & Daud, M. H. (2020). ANALISIS KEMAMPUAN GURU IPA TENTANG 

TECHNOLOGICAL PEDAGOGICAL CONTENT KNOWLEDGE PADA SMP/MTs 

DI KOTA ENDE. OPTIKA: Jurnal Pendidikan Fisika, 4(1), Article 1. 

https://doi.org/10.37478/optika.v4i1.413 

Ni’mah, N. A. L., Rosyada, N. M., & Wanda, Z. (2023). KORELASI KOMPETENSI TPACK 

CALON GURU PROGRAM STUDI PENDIDIKAN GURU MADRASAH 

IBTIDAIYAH TERHADAP KETERAMPILAN MENGAJAR YANG DIMILIKI. 

Prosiding SEMAI: Seminar Nasional PGMI, 2, 202–213. 

Nindiasari, H., Restiana, N., & Pamungkas, A. S. (2021). IMPLEMENTATION OF THE 

TPACK FRAMEWORK TO MEASURE INTEGRATION OF TECHNOLOGY, 

PEDAGOGY AND THE CONTENT OF LECTURERS IN MATHEMATICS 

EDUCATION. Prima: Jurnal Pendidikan Matematika, 5(2), Article 2. 

https://doi.org/10.31000/prima.v5i2.4158 

Nurfidah, N. (2021). KEMAMPUAN TECHNOLOGI PEDAGOGICAL AND CONTENT 

KNOWLEDGE (TPACK) MAHASISWA CALON GURU PGSD MELALUI 

PRESENTASI DI KELAS. JISIP (Jurnal Ilmu Sosial Dan Pendidikan), 5(4), Article 

4. https://doi.org/10.58258/jisip.v5i4.2572 

Oke, A., & Fernandes, F. A. P. (2020). Innovations in Teaching and Learning: Exploring the 

Perceptions of the Education Sector on the 4th Industrial Revolution (4IR). Journal of 

Open Innovation: Technology, Market, and Complexity, 6(2), 31. 

https://doi.org/10.3390/joitmc6020031 

Oliver, C. (2016). Five Million Jobs by 2020: The Real Challenge of the Fourth Industrial 

Revolution. World Economic Forum. https://www.weforum.org/press/2016/01/five-

million-jobs-by-2020-the-real-challenge-of-the-fourth-industrial-revolution/ 

Rahayu, A. H. (2022). ANALISIS TPACK MAHASISWA PGSD UNSAP SUMEDANG. 

COLLASE (Creative of Learning Students Elementary Education), 5(1), Article 1. 

https://doi.org/10.22460/collase.v5i1.9955 

Rahmatullah, A. S., Mulyasa, E., Syahrani, S., Pongpalilu, F., & Putri, R. E. (2022). Digital era 

4.0: The contribution to education and student psychology. Linguistics and Culture 

Review, 6(S3), Article S3. https://doi.org/10.21744/lingcure.v6nS3.2064 

Sahin, I., Celik, I., Akturk, A., & Aydın, M. (2013). Analysis of Relationships between 

Technological Pedagogical Content Knowledge and Educational Internet Use. Journal 

of Digital Learning in Teacher Education, 29, 110–117. 

https://doi.org/10.1080/21532974.2013.10784714 

Salassa’, A., Rombe, R., Rani, R., Nurlita, N., & Parinding, J. F. (2023). PEMBELAJARAN 

BERDIFERENSIASI DALAM KURIKULUM MERDEKA BELAJAR MENURUT 

KI HAJAR DEWANTARA PADA MATA PELAJARAN PENDIDIKAN AGAMA 

KRISTEN. JURNAL PENDIDIKAN DAN KEGURUAN, 1(6), Article 6. 

Setia, M. S. (2016). Methodology Series Module 3: Cross-sectional Studies. Indian Journal of 

Dermatology, 61(3), 261–264. https://doi.org/10.4103/0019-5154.182410 

Setyowati, L., & Rachmajanti, S. (2023). The Application of TPACK for Teaching Content 

Courses: Process, Students’ View, and Product in Indonesian Context. Journal of 

Innovation in Educational and Cultural Research, 4(2), Article 2. 

https://doi.org/10.46843/jiecr.v4i2.268 

Shofani, M. M., Fadllan, A., & Istikomah. (2022). Profil Kemampuan Technological 

Pedagogical and Content Knowledge (TPaCK) Mahasiswa Pendidikan Fisika pada 

Kegiatan PPL. Prosiding Seminar Nasional Lontar Physics Forum, 83–90. 

Shulman, L. S. (1986). Those Who Understand: Knowledge Growth in Teaching. Educational 

Researcher, 15(2), 4–14. https://doi.org/10.3102/0013189X015002004 

Sintawati, M., & Indriani, F. (2019). PENTINGNYA TECHNOLOGICAL PEDAGOGICAL 

CONTENT KNOWLEDGE (TPACK) GURU DI ERA REVOLUSI INDUSTRI 4.0. 



Ratnaya et al. Evaluation of Teachers' Technological ……….. 

 

 Prisma Sains: Jurnal Pengkajian Ilmu dan Pembelajaran Matematika dan IPA IKIP Mataram, January 2024. Vol. 12, No.1 | 223 
 

PROSIDING SEMINAR NASIONAL PAGELARAN PENDIDIKAN DASAR NASIONAL 

(PPDN) 2019, 1(1), Article 1. 

Sugiyono, S. (2022). Metode Penelitian Kualitatif , untuk penelitian yg bersifat eksploratif, 

enterpretif, interaktif dan konstruksi (MPK) – Toko Buku Bandung. 

https://cvalfabeta.com/product/metode-penelitian-kuantitatif-untk-penelitian-yg-

bersifat-eksploratif-enterpretif-interaktif-dan-konstruksi/ 

Supandi, A., Sahrazad, S., Wibowo, A. N., & Widiyarto, S. (2020). Analisis Kompetensi Guru: 

Pembelajaran Revolusi Industri 4.0. PROSIDING SAMASTA, 0, Article 0. 

https://jurnal.umj.ac.id/index.php/SAMASTA/article/view/6692 

Suyanto, S., & Wibowo, Y. (2018). Curriculum Review of Teacher Professional Development 

Program Based on Biology Teacher Profile in Technological Pedagogical and Content 

Knowledge. Journal of Physics: Conference Series, 1097, 012042. 

https://doi.org/10.1088/1742-6596/1097/1/012042 

Thelespore, H. H., Ntivuguruzwa, C., & Ntawiha, P. (2023). From pedagogical content 

knowledge toward technological pedagogical content knowledge frameworks and their 

effectiveness in teaching mathematics: A mapping review. F1000Research, 11, 1029. 

https://doi.org/10.12688/f1000research.125073.2 

Thy, S., Rany, I., & Iwayama, T. (2023). Examining Cambodian high school science teachers’ 

perception of Technological Pedagogical Content Knowledge (TPACK). Journal of 

Science and Education (JSE), 4, 1–13. https://doi.org/10.56003/jse.v4i1.232 

Wang, A. Y. (2022). Understanding levels of technology integration: A TPACK scale for EFL 

teachers to promote 21st-century learning. Education and Information Technologies, 

27(7), 9935–9952. https://doi.org/10.1007/s10639-022-11033-4 

Wibowo, H., Herliani, H., & Limbong, E. (2023). Pengalaman Menerapkan TPACK Pada 

Pembelajaran Daring di Masa Pandemi Covid-19 pada Alumni PPG Dalam Jabatan 

FKIP Universitas Mulawarman. Jurnal Tarbiyah Dan Ilmu Keguruan Borneo, 4(3), 

Article 3. https://doi.org/10.21093/jtikborneo.v4i3.4651 

  


