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Abstract  

This study aims to describe the profile of Technological Pedagogical and Content Knowledge 

(TPACK) components of prospective mathematics teachers in microteaching practice. A descriptive 

quantitative approach was employed using a survey method. Data were collected through a 

TPACK questionnaire measured on a five-point Likert scale. The participants consisted of 71 

Mathematics Education students enrolled in a microteaching course at the Faculty of Teacher 

Training and Education, Universitas Mataram. The data were analyzed descriptively to determine 

the level of TPACK mastery. The results show that the average score across the seven TPACK 

components reached 81.44%, which falls into the high category, indicating that prospective 

mathematics teachers generally demonstrate a strong foundation in technology, pedagogy, and 

content knowledge. Among the components, Technological Pedagogical Knowledge (TPK) obtained 

the highest mean score, while Content Knowledge (CK) showed a relatively lower score. These 

findings suggest that although prospective mathematics teachers perform well in individual and 

paired TPACK components, the holistic integration of technological, pedagogical, and content 

knowledge in microteaching contexts still requires further strengthening through more authentic 

and sustained teaching experiences. 
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Abstrak  

Penelitian ini bertujuan untuk mendeskripsikan profil komponen Technological Pedagogical and 

Content Knowledge (TPACK) calon guru matematika dalam pelaksanaan praktik microteaching. 

Penelitian ini menggunakan pendekatan kuantitatif deskriptif dengan metode survei. Data 

dikumpulkan menggunakan kuesioner TPACK yang diukur dengan skala Likert lima tingkat. 

Subjek penelitian terdiri atas 71 mahasiswa Program Studi Pendidikan Matematika yang 

mengikuti mata kuliah microteaching di Fakultas Keguruan dan Ilmu Pendidikan, Universitas 

Mataram. Analisis data dilakukan secara deskriptif untuk mengidentifikasi tingkat penguasaan 

TPACK calon guru matematika. Hasil penelitian menunjukkan bahwa rata-rata skor penguasaan 

tujuh komponen TPACK mencapai 81,44%, yang termasuk dalam kategori tinggi. Temuan ini 

mengindikasikan bahwa calon guru matematika secara umum telah memiliki dasar yang kuat 

dalam penguasaan pengetahuan teknologi, pedagogik, dan konten. Di antara ketujuh komponen 

TPACK, Technological Pedagogical Knowledge (TPK) memperoleh nilai rata-rata tertinggi, 

sedangkan Content Knowledge (CK) menunjukkan nilai yang relatif lebih rendah. Hasil ini 

menunjukkan bahwa meskipun calon guru matematika telah menunjukkan penguasaan yang 

baik pada komponen TPACK secara individual maupun dalam kombinasi dua komponen, integrasi 
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holistik antara pengetahuan teknologi, pedagogik, dan konten dalam konteks microteaching 

masih perlu ditingkatkan melalui pengalaman mengajar yang lebih autentik dan berkelanjutan 

Kata Kunci: TPACK; mahasiswa calon guru matematik;, microteaching; pendidikan matematika 

 

 

1. INTRODUCTION 

Teaching is a complex professional practice that involves the integration of subject matter 

knowledge, pedagogical competence, professional judgment, and personal dispositions. 

Effective teaching extends beyond content mastery and requires teachers to design and 

manage meaningful learning experiences that respond to students’ needs and contextual 

demands (Blömeke et al., 2020; Darling-Hammond et al., 2020; Shulman, 1987). As a 

profession, teaching also demands adherence to professional standards, ethical 

responsibility, and continuous professional development in order to remain responsive to 

rapid changes in educational systems and societal expectations (Darling-Hammond et al., 

2017; OECD, 2019). Consequently, teacher education programs are expected to prepare 

prospective teachers who are reflective, adaptive, and professionally competent. 

The rapid development of digital technology has further transformed the nature of teaching 

competencies. In addition to content knowledge and pedagogical knowledge, teachers are now 

required to integrate technology effectively into instructional practices. The Technological 

Pedagogical and Content Knowledge (TPACK) framework was proposed to conceptualize the 

dynamic interaction among technology, pedagogy, and content knowledge necessary for effective 

teaching in technology-enhanced learning environments (Mishra & Koehler, 2006). Within the 

context of 21st-century education, technology is no longer regarded merely as an instructional aid 

but as an integral component of instructional design, learning processes, and knowledge 

construction (Koehler et al., 2019; Partnership for 21st Century Learning, 2015). 

TPACK has therefore been widely recognized as a core competency for teachers, particularly in 

ensuring relevant, engaging, and meaningful learning experiences. Teachers with well-developed 

TPACK are more capable of designing instruction that supports students’ higher-order thinking, 

digital literacy, and problem-solving skills (Kereluik et al., 2013; Voogt et al., 2015). However, 

despite its acknowledged importance, empirical studies indicate that technology integration in 

classroom practice remains limited. Many teachers still rely on traditional instructional 

approaches, with minimal use of digital tools and multimedia resources, which may reduce 

instructional diversity and student engagement (Hasana & Maharany, 2017). Moreover, evidence 

from teacher competency evaluations suggests that pedagogical and professional competencies 

have not yet reached expected standards (Rosni, 2021). These findings underscore the need to 

strengthen TPACK development beginning at the pre-service teacher education stage (Chai et al., 

2013). 

Teacher education institutions play a central role in developing prospective teachers’ professional 

competencies by providing learning experiences that connect theory and practice. One essential 

component of teacher education curricula is microteaching, which allows prospective teachers to 

practice instructional skills, apply pedagogical theories, and reflect on teaching performance in a 

structured and controlled environment (Aminah & Wahyuni, 2018). Microteaching serves as a 
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critical transitional space between coursework and real classroom practice, enabling prospective 

teachers to experiment with instructional strategies and technology use with reduced complexity 

and risk. 

Nevertheless, evidence suggests that many prospective teachers still experience difficulties during 

microteaching, particularly in integrating technology with appropriate pedagogical strategies and 

subject matter. This condition indicates that theoretical understanding of pedagogy and technology 

does not automatically translate into effective instructional practice. Accordingly, examining 

prospective teachers’ ability to integrate content, pedagogy, and technology within microteaching 

contexts is crucial for understanding their readiness to implement technology-enhanced 

instruction. 

Previous studies have extensively explored TPACK among in-service teachers and pre-service 

teachers in various subject areas, including mathematics (Cuhadar, 2018; Jang & Tsai, 2012; 

Listiawan & Baskoro, 2015). However, several limitations can be identified in the existing 

literature. First, many studies rely heavily on self-reported measures of TPACK and provide 

limited insight into how TPACK components are enacted in specific instructional contexts. Second, 

research on pre-service teachers tends to focus on teaching practicum or school-based internships, 

while microteaching as an early and formative instructional setting has received comparatively 

little attention. Third, studies that specifically examine the detailed profile of TPACK components 

among prospective mathematics teachers within microteaching practice remain scarce. 

This gap is noteworthy because microteaching plays a pivotal role in shaping prospective teachers’ 

instructional competencies before they enter real classroom environments. Understanding how 

prospective mathematics teachers integrate technological, pedagogical, and content knowledge 

during microteaching can provide valuable evidence for improving teacher education curricula and 

instructional design. Therefore, this study aims to describe the profile of Technological Pedagogical 

and Content Knowledge components of prospective mathematics teachers in microteaching 

practice. The findings are expected to inform teacher education institutions in designing more 

effective programs to prepare future mathematics teachers who are professionally competent and 

technologically adaptive. 

2.  METHOD 

This study employed a descriptive quantitative research design, which aims to describe 

and interpret research variables based on numerical data as they naturally occur within 

the population. Descriptive quantitative research is commonly used to present systematic, 

factual, and accurate descriptions of phenomena through statistical summaries such as 

scores, percentages, and categories (Creswell, 2014; Fraenkel, Wallen, & Hyun, 2019). In 

this study, the descriptive approach was utilized to analyze the level of TPACK for 

prospective mathematics teachers based on survey and performance data (Alamsyah et 

al., 2018). 

The participants of this study were students of the Mathematics Education Study 

Program, Faculty of Teacher Training and Education, Universitas Mataram, who were 

enrolled in a microteaching course. A purposive sampling technique was employed, in 
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which participants were selected based on specific criteria relevant to the research 

objectives, namely students who had completed core pedagogical and content courses and 

were actively engaged in microteaching activities (Etikan, Musa, & Alkassim, 2016). The 

total number of participants involved in this study was 71 prospective mathematics 

teachers. 

The data collected in this study consisted of two main sources: (1) a TPACK questionnaire 

and (2) students’ final scores in the microteaching course. Analysis of TPACK can be 

conducted using several methods, including self-report measures, open-ended 

questionnaires, performance assessments, interviews, and observations (Abbitt, 2011; 

Koehler et al., 2012). In this study, two methods were selected: self-report measures in 

the form of a survey and performance assessment in the form of microteaching evaluation 

scores. The self-report method was chosen because it is widely used and considered 

appropriate for measuring teachers’ perceptions of their TPACK (Chai et al., 2016; Mouza, 

2016; Schmidt-Crawford et al., 2020). Meanwhile, performance assessment was employed 

to provide complementary information regarding students’ instructional performance and 

to generate practical insights for program improvement. 

The TPACK questionnaire used in this study was adapted from instruments developed 

by Schmidt et al. (2009) and Sahin (2011). The questionnaire measured seven TPACK 

subdomains: Technological Knowledge (TK), Pedagogical Knowledge (PK), Content 

Knowledge (CK), Pedagogical Content Knowledge (PCK), Technological Content 

Knowledge (TCK), Technological Pedagogical Knowledge (TPK), and Technological 

Pedagogical Content Knowledge (TPACK). Responses were measured using a five-point 

Likert scale, ranging from 1 (Very Poor) to 5 (Very Good). Likert scales are widely used in 

educational research to measure individuals’ attitudes, perceptions, and self-assessed 

competencies due to their flexibility, reliability, and ease of application (Joshi et al., 2015; 

Boone & Boone, 2012). 

The instrument adaptation process involved translation into Indonesian, contextual 

adjustment to the microteaching setting, and expert review to ensure linguistic clarity 

and content relevance. Content validity was established through expert judgment, while 

instrument reliability was examined using Cronbach’s alpha coefficient. The reliability 

coefficient exceeded the acceptable threshold of 0.70, indicating satisfactory internal 

consistency (Fraenkel et al., 2019). 

The questionnaire data were analyzed descriptively by calculating mean scores and 

percentages for each TPACK component. Based on the mean scores obtained, students’ 

TPACK levels were categorized into three groups: high, moderate, and low, following the 

classification criteria adapted from Widoyoko (2014), as presented in Table 1. 
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Table 1. Categories of TPACK ability level 

Mean scores Percentage (%) Category 

4,00 – 5,00 > 80 High 

3,00 – 3,99 60 – 80 Moderate 

1,00 – 2,99 < 60 Low 

 

This study was conducted in accordance with ethical research principles. All participants 

provided informed consent, participation was voluntary, and participants’ identities were 

kept confidential. The microteaching performance scores were accessed with institutional 

permission and analyzed in aggregated form. 

3.  RESULTS AND DISCUSSION 

Technological Knowledge (TK) 

TK refers to an individual’s knowledge of using, operating, and adapting to various digital 

technologies, such as computers, the internet, multimedia devices, and software 

applications that support the learning process. This knowledge includes the ability to 

learn new technologies and to utilize existing technologies effectively within educational 

contexts (Mishra & Koehler, 2006; Koehler et al., 2013; Malichatin, 2019). Within the 

TPACK framework, TK serves as a fundamental component that supports the meaningful 

integration of technology into teaching and learning activities (Voogt et al., 2015). 

Table 2. Self-Assessment of Technological Knowledge 

No Description of Competency Mean score 
Percentage 

(%) 
Category 

1 Knowledge of basic laptop components used 

in instructional activities 

4.14 82.82 High 

2 Ability to operate technologies for connecting 

laptops to display devices (e.g., projectors, 

smart TVs) 

4.01 80.28 High 

3 Engagement with recent technological 

developments relevant to teaching and 

learning 

4.13 82.54 High 

4 Knowledge of technologies for electronic and 

web-based instructional materials (e.g., 

videos, e-modules, e-worksheets) 

4.32 86.48 High 

5 Knowledge of instructional software and 

applications (e.g., presentation tools, 

interactive quizzes, timers) 

4.31 86.20 High 

 Overall mean 4.18 83.66 High 

 

Based on the analysis of questionnaire data collected from 71 prospective mathematics 

teachers, the results of TK are presented in Table 2. Overall, the findings indicate that 

the students’ TK is classified as high, with an average score of 4.18, corresponding to a 

percentage of 83.66%. As shown in Table 2, the students demonstrate a good level of 
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knowledge regarding the basic components of technological devices used in learning, such 

as laptops and supporting hardware, with a percentage score of 82.82%. Their 

understanding of operating technology related to device connectivity, such as connecting 

laptops to projectors or smart displays, is also categorized as high, with a percentage of 

80.28%. Furthermore, students show strong competence in utilizing electronic and web-

based learning resources, including instructional videos, e-modules, and electronic 

worksheets, achieving a percentage of 86.48%. Similarly, their mastery of various 

instructional software and applications, such as presentation tools and digital quiz 

platforms, reaches a high level, with a percentage of 86.20%. These results suggest that 

prospective mathematics teachers have developed a strong foundational readiness in 

technological knowledge, particularly in technologies commonly employed in 

microteaching practices. This finding aligns with the demands of 21st-century education, 

which emphasize the importance of technological literacy for prospective teachers as a 

prerequisite for effective technology integration in instructional practices (Chai et al., 

2016; Redecker, 2017). 

Pedagogical Knowledge (PK) 

PK relates to teachers’ ability to design, implement, and evaluate instructional processes 

in ways that support meaningful learning. This form of knowledge encompasses an 

understanding of instructional approaches, teaching strategies and techniques, classroom 

management, and assessment practices that foster student engagement and learning 

development. In teacher education, PK plays a central role in shaping how instructional 

content is delivered and how classroom interactions are organized (Shulman, 1986; 

Koehler et al., 2013; Malichatin, 2019). 

Table 3. Self-Assessment of Pedagogical Knowledge 

No Description of Competency Mean score 
Percentage 

(%) 
Category 

1 Knowledge of planning student-centered 

learning activities 

4.06 81.13 High 

2 Knowledge of applying varied instructional 

strategies and techniques to support dynamic 

learning 

3.87 77.46 Moderate 

3 Knowledge of guiding students individually 

and in groups to create enjoyable learning 

experiences 

3.97 79.44 Moderate 

4 Knowledge of diverse assessment types and 

techniques to ensure students feel safe and 

comfortable during evaluation 

3.86 77.18 Moderate 

5 Knowledge of classroom management to 

maintain a conducive learning environment 

4.04 80.85 High 

 Overall mean 3.96 79.21 Moderate 
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The analysis of questionnaire data collected from 71 prospective mathematics teachers 

reveals differing levels of achievement across the indicators of PK. Overall, the students’ 

PK falls within the moderate category, with a mean score of 3.96, corresponding to 

79.21%. The highest level of achievement is observed in the ability to design learning 

activities that emphasize student engagement, reaching a percentage of 81.13% and 

classified as high. Similarly, students demonstrate relatively strong knowledge in 

managing classroom environments to ensure conducive learning conditions, with a 

percentage score of 80.85%. In contrast, other pedagogical aspects remain at a moderate 

level, particularly those related to the use of varied instructional strategies, the provision 

of individual and group student guidance, and the implementation of diverse assessment 

methods. 

These findings suggest that prospective mathematics teachers have developed a 

foundational level of pedagogical competence, especially in planning and classroom 

management. However, pedagogical skills that require adaptability and practical 

implementation—such as applying diverse teaching strategies and assessment 

techniques—still need further development. This pattern aligns with prior research 

indicating that prospective teachers often demonstrate stronger competencies in 

instructional planning than in instructional execution and assessment practices (Darling-

Hammond et al., 2017; Chai et al., 2016). Consequently, microteaching experiences offer 

an important opportunity to strengthen pedagogical knowledge through guided practice 

and reflective learning. 

Content Knowledge (CK) 

CK refers to teachers’ understanding of the subject matter they teach, encompassing 

knowledge of facts, concepts, principles, and procedures, as well as the structural 

relationships within a discipline (Shulman, 1986; Ball, Thames, & Phelps, 2008). In 

mathematics education, CK extends beyond procedural proficiency to include a deep 

conceptual understanding of why mathematical ideas work, how concepts are 

interconnected, and how they can be represented and justified (Hill, Rowan, & Ball, 2005). 

As shown in Table 4, the CK of prospective mathematics teachers is classified at a 

moderate level, with an overall mean score of 3.94 (78.70%). This result indicates that 

participants possess an adequate foundation of mathematical content knowledge, 

although their mastery has not yet reached a deep or comprehensive level. The highest 

mean score was found for the use of diverse references to support instruction (mean = 

4.34; high category), suggesting that students are relatively proficient in accessing 

various learning resources. In contrast, indicators related to engaging with recent 

mathematical developments and conducting mathematical experimentation remained in 

the moderate category, reflecting limited involvement in inquiry-based and exploratory 

mathematical practices. 
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These findings suggest that prospective teachers’ CK tends to be predominantly 

procedural and declarative rather than conceptually rich and investigative, a pattern 

consistent with previous studies indicating that pre-service teachers often apply 

procedures without fully articulating underlying mathematical reasoning (Stylianides & 

Ball, 2008). Additionally, the moderate level of competence in organizing topics logically 

for knowledge construction may constrain the design of coherent learning trajectories and 

responsive instructional decisions (Charalambous et al., 2011). 

Table 4. Self-Assessment of Content Knowledge in Mathematics 

No Description of Competency 
Mean 

score 

Percentage 

(%) 
Category 

1 Knowledge of mathematical facts, concepts, principles, 

and procedures supporting instructional content 

3.99 79.72 Moderate 

2 Ability to identify appropriate topics and sequence them 

logically to support students’ knowledge construction 

3.94 78.87 Moderate 

3 Engagement in updating mathematical content 

knowledge through recent and credible sources and 

academic activities 

3.82 76.34 Moderate 

4 Use of diverse references (e.g., books, e-books, and web-

based sources) to develop effective instruction aligned 

with learning objectives 

4.34 86.76 High 

5 Knowledge of mathematical experiment to design 

engaging and challenging learning activities 

3.59 71.83 Moderate 

 Overall mean 3.94 78.70 Moderate 

Overall, while prospective mathematics teachers demonstrate sufficient CK to support 

instructional practice, further development is needed to strengthen conceptual 

understanding, mathematical reasoning, and engagement in mathematical inquiry. 

Enhancing CK is essential, as it forms a critical foundation for the development of other 

TPACK domains, particularly Pedagogical Content Knowledge (PCK) and Technological 

Content Knowledge (TCK) (Ball et al., 2008; Kleickmann et al., 2013). 

Technological Pedagogical Knowledge (TPK) 

TPK refers to an understanding of how technology can be effectively employed to support 

pedagogical strategies, instructional methods, and learning approaches. Rather than 

focusing solely on technological proficiency, TPK emphasizes the alignment between 

technological tools and pedagogical intentions within specific learning contexts. 

Based on the results presented in Table 5, the TPK of prospective mathematics teachers 

is classified in the high category, with a mean score of 4.28 (85.69%). This finding indicates 

that the students demonstrate strong competence in integrating technology into 

pedagogical practices during microteaching activities. High scores were observed in the 

use of computers and projectors or smart TVs, as well as in the development and 

utilization of instructional software such as presentation tools and learning videos. These 
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results suggest that students are generally confident in using technology to facilitate 

lesson delivery and classroom management. Furthermore, the effective use of information 

and communication technologies, including messaging platforms and email, reflects 

students’ ability to support pedagogical communication and learning continuity beyond 

face-to-face instruction. According to Koehler and Mishra (2009), such pedagogical uses 

of technology are central to TPK, as technology functions as a mediator that enhances 

interaction and supports meaningful learning experiences. Nevertheless, indicators 

related to flexible technology use and the development of interactive digital applications 

received comparatively lower scores, although they remained within the moderate 

category. This pattern suggests that students’ integration of technology tends to 

emphasize presentation and efficiency rather than learner-centered interactivity and 

engagement. This finding aligns with Tondeur et al. (2017), who argue that prospective 

teachers often integrate technology at a basic level before progressing toward more 

transformative pedagogical uses. 

Table 5. Self-Assessment of Technological Skills in Teaching 

No Description of Competency 
Mean 

score 

Percentage 

(%) 
Category 

1 Use of computers and projectors (or smart TVs) to 

optimize instructional activities 

4.58 91.55 High 

2 Skills in creating and using instructional software 

and applications (e.g., presentations, videos) 

4.48 89.58 High 

3 Use of information and communication 

technologies to support instructional continuity 

(e.g., email, messaging platforms) 

4.45 89.01 High 

4 Flexible use of technology through visual displays 

and hands-on manipulatives in mathematics 

instruction 

3.94 78.87 Moderate 

5 Skills in developing and using interactive software 

and applications for student engagement (e.g., 

online quizzes, interactive worksheets) 

3.97 79.44 Moderate 

  4.28 85.69 High 

 
Overall, the findings indicate that prospective mathematics teachers possess a solid 

foundation of Technological Pedagogical Knowledge, particularly in supporting 

instructional delivery and communication. However, further development is required to 

encourage more innovative and pedagogically driven uses of technology that actively 

engage students and promote higher-order thinking skills. 

Technological Content Knowledge (TCK) 

TCK refers to an understanding of how technology can be used to represent, visualize, 

and transform subject-specific content. In mathematics education, TCK plays a crucial 

role in supporting the representation of abstract concepts through visual, symbolic, and 

dynamic forms, enabling learners to develop deeper conceptual understanding. 
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Table 6. Self-Assessment of Technological Content Knowledge in Mathematics 

No Description of Competency 
Mean 

score 

Percentage 

(%) 
Category 

1 Ability to use technology to present mathematical 

content clearly and engagingly (e.g., visual 

representations, formulas, and data) 

4.30 85.92 High 

2 Skills in using software and applications related to 

mathematical content (e.g., dynamic mathematics 

and computational tools) 

3.96 79.15 Moderate 

3 Skills in locating instructional content through web-

based technologies (e.g., digital libraries and online 

modules) 

3.96 79.15 Moderate 

4 Skills in evaluating learning content using 

application-based technologies (e.g., online quizzes 

and assessment tools) 

4.01 80.28 High 

5 Skills in presenting instructional content through 

video formats, both self-produced and curated 

sources 

4.04 80.85 High 

 Overall mean 4.05 81.07 High 

 

Based on the data presented in Table 6, the TCK of prospective mathematics teachers is 

categorized as high, with a mean score of 4.05 (81.07%). This finding suggests that 

students demonstrate a strong ability to use technology to support the presentation and 

management of mathematical content during microteaching activities. High scores on 

indicators related to the use of visually rich presentation media indicate that students are 

capable of leveraging technology to clarify mathematical ideas through graphs, tables, 

and symbolic representations. Furthermore, students also show strong competence in 

using technology-based applications for content evaluation and in presenting learning 

materials through instructional videos. These results suggest that technology is employed 

not only as a delivery tool but also as a means to enrich and assess mathematical content. 

According to Niess (2011), the effective use of technology to represent and assess subject 

matter is a key feature of well-developed TCK. However, competencies related to the use 

of specialized mathematical software, such as GeoGebra, Maple, or MATLAB, remain in 

the moderate category. This indicates that students’ engagement with content-specific 

technologies requiring deeper mathematical reasoning is still limited. This finding is 

consistent with Hegedus and Moreno-Armella (2009), who argue that the effective use of 

dynamic mathematical technologies requires a strong integration of conceptual 

mathematical understanding and technological skills. 

Overall, these findings indicate that prospective mathematics teachers possess a solid 

foundation of TCK, particularly in presenting and evaluating mathematical content using 

general-purpose technologies. Nevertheless, further development is needed to enhance 

their ability to use advanced, content-specific technologies that support exploration, 

visualization, and conceptual learning in mathematics. 
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Pedagogical Content Knowledge (PCK) 

PCK refers to an understanding of how subject matter can be represented, organized, and 

taught in ways that make it comprehensible to learners. PCK integrates knowledge of 

content with pedagogical strategies, including the selection of instructional approaches, 

the design of learning activities, and the development of assessments that meaningfully 

capture students’ understanding. 

Table 7. Self-Assessment of Pedagogical Content Knowledge (PCK) in Mathematics 

No Description of Competency 
Mean 

score 

Percentage 

(%) 
Category 

1 Ability to select instructional approaches and 

strategies that are appropriate for teaching specific 

mathematical concepts to achieve learning 

objectives optimally 

3.99 79.72 Moderate 

2 Ability to design mathematics lesson plans aligned 

with targeted competencies and characteristics of 

the mathematical content being taught 

4.17 83.38 High 

3 Ability to sequence mathematical learning 

objectives from simple to complex concepts to 

support students’ conceptual understanding 

4.10 81.97 High 

4 Ability to develop mathematics student worksheets 

with in-depth content that promotes discipline, 

collaboration, and responsibility 

4.30 85.92 High 

5 Ability to design assessment tools that effectively 

measure students’ understanding of specific 

mathematical content 

4.13 82.54 High 

 Overall mean 4.14 82.70 High 

Based on the data presented in Table 7, the PCK of prospective mathematics teachers is 

categorized as high, with a mean score of 4.14 (82.70%). This result indicates that the 

students demonstrate strong competence in connecting mathematical content knowledge 

with pedagogical practices during microteaching sessions. Most PCK indicators fall 

within the high category, particularly those related to lesson planning, sequencing 

learning objectives from simple to complex, and developing student worksheets and 

assessment tools. The ability to design coherent learning progressions reflects students’ 

awareness of the structural nature of mathematical content and its role in supporting 

conceptual understanding. In mathematics education, organizing content progressively is 

essential for facilitating meaningful learning experiences. This finding is consistent with 

Depaepe, Verschaffel, and Kelchtermans (2013), who emphasize that mathematics 

teachers’ PCK is reflected in their capacity to structure content and select representations 

that align with students’ cognitive development. High scores in developing worksheets 

and assessment instruments further suggest that students attend not only to content 

delivery but also to students’ learning processes and outcomes. Such competence indicates 

a growing awareness of assessment as an integral component of instruction. According to 

Park and Oliver (2008), the alignment between instructional strategies, learning 

activities, and assessment is a key characteristic of well-developed PCK. 
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However, the indicator related to selecting appropriate instructional approaches and 

strategies remains in the moderate category. This suggests that although students are 

able to design instructional materials effectively, their pedagogical decision-making may 

still lack flexibility when adapting strategies to diverse learning contexts. Therefore, 

continued development of PCK among prospective teachers should emphasize reflective 

practice and varied teaching experiences to support adaptive and responsive instruction. 

Technological Pedagogical and Content Knowledge (TPACK)  

TPACK represents an integrated form of knowledge that reflects teachers’ ability to 

simultaneously combine technology, pedagogy, and content to achieve effective learning 

outcomes. Rather than emphasizing the separate mastery of each domain, TPACK 

highlights teachers’ capacity to make instructional decisions that are responsive to 

content characteristics, learners’ needs, and the affordances of technology. 

Table 8. Self-Assessment of TPACK in Mathematics 

No Description of Competency 
Mean 

score 

Percentage 

(%) 
Category 

1 Ability to select appropriate learning strategies and 

technologies aligned with the mathematical content 

being taught 

4.18 83.66 High 

2 Ability to integrate mathematical content knowledge, 

pedagogical knowledge, and technological knowledge to 

support effective instruction 

3.94 78.87 Moderate 

3 Ability to apply appropriate instructional strategies to 

guide students’ understanding of mathematical content 

through the use of available technologies 

3.94 78.87 Moderate 

4 Ability to use a variety of software and applications to 

present mathematical content in engaging, enjoyable, 

and effective learning environments 

3.94 78.87 Moderate 

5 Ability to evaluate learning content using assessments 

with varied cognitive levels supported by interactive 

digital applications 

3.75 74.93 Moderate 

 Overall mean 3.95 79.04 Moderate 

 

As presented in Table 8, the overall TPACK level of prospective mathematics teachers is 

categorized as moderate, with a mean score of 3.95 (79.04%). The highest score was found 

in the ability to select appropriate learning strategies and technologies aligned with 

mathematical content, indicating students’ emerging awareness of contextualized 

technology use. However, competencies requiring deeper integration of content 

knowledge, pedagogical strategies, and technology—such as designing coherent 

technology-enhanced instruction and conducting technology-based assessments—remain 

at a moderate level. 

These findings suggest that prospective teachers possess foundational TPACK but have 

not yet achieved full integration of its components in instructional practice. This pattern 
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supports previous research indicating that TPACK represents an advanced form of 

teacher knowledge that does not develop automatically from separate domains, but 

requires reflective practice and structured learning experiences (Angeli & Valanides, 

2009). In particular, the relatively lower performance in technology-supported 

assessment reflects challenges in aligning learning objectives, instructional strategies, 

and digital tools within a pedagogically meaningful framework (Voogt et al., 2015). 

Overall, the results indicate that prospective mathematics teachers are still in a 

developmental stage of TPACK acquisition. Accordingly, teacher education programs 

should emphasize integrative teaching experiences and reflective use of technology to 

strengthen coherent instructional design and higher-order mathematical learning. 

Comparative Analysis of TPACK Components 

Figures 1 and 2 present a comprehensive overview of prospective mathematics teachers’ 

TPACK during microteaching practice, viewed from two complementary perspectives: 

mean scores across TPACK components and the distribution of students’ self-assessment 

categories. 

 
Figure 1. Mean Scores (in Percentage) of TPACK Components of Prospective Mathematics 

Teachers during Microteaching Practice 

 

Figure 1 shows that all TPACK components fall within the moderate to high range, with 

percentage scores between 78.70% and 85.69%, indicating a foundational readiness to 

integrate technology, pedagogy, and content. Technological Pedagogical Knowledge (TPK) 

achieved the highest score (85.69%, high), suggesting that prospective teachers are 

relatively proficient in using technology to support pedagogical strategies. This finding is 

consistent with prior studies indicating that pre-service teachers tend to develop 

technology–pedagogy integration earlier than deeper content-related integration (Chai et 

al., 2016; Koehler et al., 2013). 

Technological Knowledge (TK) and Pedagogical Content Knowledge (PCK) also reached 

high categories, reflecting students’ familiarity with instructional technologies and their 
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growing ability to connect mathematical content with appropriate teaching strategies. 

Technological Content Knowledge (TCK), although categorized as high, showed a slightly 

lower score, indicating that integrating technology with specific mathematical content 

remains more challenging than using technology for general pedagogical purposes (Jang 

& Tsai, 2012). In contrast, Pedagogical Knowledge (PK) and Content Knowledge (CK) 

obtained the lowest mean scores and remained in the moderate category, suggesting that 

deeper pedagogical understanding and conceptual mastery of mathematics are areas 

requiring further development (Hill et al., 2008). Overall TPACK was also categorized as 

moderate (79.04%), highlighting that the simultaneous integration of technology, 

pedagogy, and content represents a higher-level competence that has not yet been fully 

achieved (Mishra & Koehler, 2006; Voogt et al., 2015). 

 

 
Figure 2. Distribution of Students’ Self-Assessment Categories across TPACK Components 

during Microteaching Practice 

Complementing these results, Figure 2 shows that the “Good” category dominates 

students’ self-assessments across all TPACK components, reinforcing the overall 

moderate performance indicated by the mean scores. TPK displays a relatively higher 

proportion of “Very Good” responses, reflecting strong confidence in pedagogical uses of 

technology, whereas CK shows a notable proportion of “Fair” responses, indicating 

ongoing difficulties in achieving deeper conceptual understanding. For overall TPACK, 

the dominance of the “Good” category alongside fewer “Very Good” responses further 

confirms that full integration of technology, pedagogy, and content is more demanding 

than mastery of individual or paired domains. 

Taken together, these findings suggest that microteaching practice effectively supports 

the development of foundational TPACK competencies. However, advancing toward more 
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mature and balanced TPACK requires greater emphasis on strengthening mathematical 

content knowledge and providing sustained, authentic opportunities for integrated 

technology-enhanced instruction. 

4.  CONCLUSION 

This study aimed to examine the profile of Technological Pedagogical Content Knowledge 

(TPACK) among prospective mathematics teachers during microteaching practice. The 

findings indicate that, overall, students’ TPACK competencies fall within the moderate to 

high categories, suggesting that they have developed a basic level of readiness to integrate 

technology, pedagogy, and mathematical content in instructional contexts. Technology-

related components, particularly Technological Pedagogical Knowledge (TPK) and 

Technological Knowledge (TK), achieved the highest scores. This result indicates that 

prospective teachers are relatively confident and skilled in using technology to support 

pedagogical strategies. In contrast, Content Knowledge (CK) and Pedagogical Knowledge 

(PK) obtained comparatively lower scores, although they remain within the moderate 

category, highlighting the need for further strengthening of conceptual and pedagogical 

understanding of mathematics. 

Overall TPACK was found to be at a moderate level, emphasizing that the simultaneous 

integration of technology, pedagogy, and content represents an advanced competency that 

has not yet been fully developed. The distribution of self-assessment categories further 

reveals that most students perceive their competencies as “good,” while the proportion of 

“very good” ratings remains limited, particularly for overall TPACK. In conclusion, 

microteaching practice plays a crucial role in establishing foundational TPACK 

competencies among prospective mathematics teachers. Nevertheless, to promote more 

comprehensive and sustainable TPACK development, greater emphasis should be placed 

on strengthening mathematical content knowledge and providing more authentic, 

reflective teaching experiences that support the integrated use of technology, pedagogy, 

and content. 
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