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Abstract: This study investigated the relationship between teachers' knowledge and competence in the 

Technological Pedagogical Content Knowledge (TPCK) framework within Early Childhood Education (ECE). 

Specifically, it examined teachers' self-reported levels of knowledge and competence in TPCK, and whether 

differences exist based on years of teaching experience. A descriptive-correlational research design was 

employed, involving 50 ECE teachers from Kapangan District, Benguet. Data were analyzed using means, 

ranks, the Kruskal-Wallis test, and Spearman’s rank correlation. 

Findings indicated that teachers perceived themselves as highly knowledgeable and competent in using 

technology, pedagogy, and content in their teaching practice. However, challenges remained in effectively 

integrating these areas. While less experienced teachers reported greater technological knowledge, no 

significant difference in competence was found across teaching experience levels. A moderate positive 

correlation was found between teachers’ knowledge and competence (ρ = 0.549, p < 0.001), but this relationship 

was weaker and statistically insignificant in certain aspects of TPCK (ρ = 0.175, p = 0.115). 

The results suggest that possessing knowledge in TPCK does not automatically translate to competence in 

practice. Teachers may require ongoing, targeted professional development to strengthen their ability to apply 

TPCK effectively in early childhood education. 
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I. INTRODUCTION 

 

A. Background of the Study  

Early Childhood Education (ECE) is an important period of learning in children's lives. It helps foster the 

growth and development that will benefit them and lead to lifelong success. ECE in the Philippines has garnered 

significant attention due to its critical role in the holistic development of young children. This is why the 

knowledge, performance, and quality of ECE educators are crucial in providing learners with consistent 

experiences and outcomes. Research suggests that early learning experiences, even before formal schooling, 

significantly influence a child's long-term academic and career success. [1].  

In the Philippines, ECE for 3-4-year-old is commonly called ―preschool‖ which are handled by private 

schools and local government units. ECE for 5-year-old children is ―kindergarten‖ which is mandate by the 

Department of Education (DepEd). Other country may define ECE as nursery school, kindergarten, or preschool 

between birth and 5 years of age  [2] [3].  
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Basic Education Development Plan (BEDP) 2030 was designed to address the immediate effect of the 

pandemic on learning, address the other learning gaps, improve the quality of education and more resilient 

educational system. This is the first long term plan of the country that covers the formal and non-formal 

education of the country [3] [4]. How prepared are the ECE educators for this cause and change? How 

knowledgeable and competent are our educators as part of this movement?  

Educators play a crucial role in organizing educational environments to meet the diverse needs of students, 

and as such, they must be equipped with both knowledge and competence [5] [6]. Teachers' knowledge and 

skills significantly impact children's developmental trajectories. Several factors were identified as affecting 

early childhood education (ECE) teachers' performance in implementing the curriculum: (1) insufficient 

understanding of the curriculum, (2) lack of teaching-learning materials, and (3) limited parental cooperation [7]. 

To address these challenges, teacher training was recommended to strengthen and assess knowledge and 

competence in the ECE context. This directly supports Sustainable Development Goal 4 (SDG 4), which aims to 

―ensure inclusive and equitable quality education and promote lifelong learning opportunities for all‖ [8].  

Teacher knowledge is being shaped by training and professional development. Many studies have pointed out 

that teachers who take part in the Information Technology–Professional Development more frequently integrate 

technology into their instruction more frequently [9]. The review of the empirical literature has revealed that it is 

the blended approaches to delivered content, teaching methods and technology that has yielded the highest 

improvement in the TPCK [10]. A study showed that when contextualized instruction was integrated into 

extensive, contextually anchored, ongoing, and involving teacher training, they improved in technology 

integration for instruction [11]. As it will be recalled the teachers who benefited from training that they felt were 

relevant to their content area were also more confident with the use of technology to improve learning results 

[12]. 

From the literature, it can be noted that most of the works aimed at determining TPCK knowledge of pre-

service teachers, but there are several works of TPCK of teachers in the early childhood education.  

In the context of this research, ―knowledge in ECE‖ is contained in the three primary knowledge component 

which are content, pedagogy, and technology which is found in the framework by Koehler & Mishra [13]. With 

a focus on technological, pedagogical and content knowledge (TPCK), this study seeks to explain the nature of 

ECE teachers' knowledge and competence. TPCK stands for Technological Pedagogical Content Knowledge 

which is a concept that emerges from the interactions among content, pedagogy, and technological knowledge 

[14]. TPCK is an emergent form of knowledge that goes beyond all three core components namely: content, 

pedagogy, and technology. So, this proposes an interweaving of the three types of knowledge. In addition, it 

offers a productive approach to many of the dilemmas that teachers face in implementing Educational 

Technology (EdTech) in their classrooms. By differentiating among these three types of knowledge (content, 

pedagogy, and technology), the TPCK framework outlines how content (what is being taught) and pedagogy 

(how the teacher imparts that content) must form the foundation for any effective technological integration. This 

order is important because the technology being implemented must communicate the content and support the 

pedagogy in order to enhance students’ learning experience [13] [14]. 

Defining competence in layman’s term is ―knowing‖, ―doing‖ and ―being‖ coming all together in the 

professional practice of ECE. Becoming a competent educator is a result of continuous learning process. In the 

Philippines, Philippine Professional Standards for Teachers (PPST) which was built on National Competency-

Based Standards (NCBTS) is a framework that identifies the competency teachers or teachers-to-must perform 

as an educator. This describes the expectations when it comes to teachers’ increasing levels of knowledge, 

practice and professional engagement. At the same time, the standards allow for teachers’ growing 

understanding, applied with increasing sophistication across a broader and more complex range of 

teaching/learning situations. The framework emphasizes on competence in (1) Content Knowledge and 

Pedagogy, (2) Learning Environment, (3) Diversity of Learners, (4) Curriculum and Planning, (5) Assessment 

and Reporting, (6) Community Linkages and Professional Engagement, and (7) Personal Growth and 

Professional Development [17].  

Being knowledgeable and being competent educator will meet the needs of the 21st century learners. It is 

then recommended that research must be in all levels of the teaching profession so that competency needs of 

educators, ECE teachers included, will be developed into competency-based training [6]. That is why the focus 

of this research is on ECE milieu.  

Most researches focus on roles of teachers in the classroom more than teachers’ competencies [15]. Thus, the 

research gap is what this research aims to explore.  
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Understanding the relationship between teachers' knowledge and competence, alongside demographic factors 

such as age, years of experience, educational attainment, and training, is crucial for enhancing the quality of 

ECE programs. The importance of ongoing professional development in improving teachers' knowledge and 

teaching quality has been emphasized in previous studies [16]. This research then seeks to contribute to this 

body of literature by focusing specifically on early childhood educators and examining the nuanced 

relationships between various types of knowledge with competence and demographic factors, with particular 

emphasis on the TPCK Framework. 

This study is impactful for the ECE teachers for the self-assessment of their own TPCK level in the context of 

their teaching experience among early childhood learners. Also, this study is helpful to assess what is associated 

with TPCK Knowledge and TPCK Competence.  

In view of this, this study will help administrators design trainings that would lead to the increase of both 

knowledge and competence when it comes to teaching ECE should trainings be one of the factors that can 

impact a teacher’s TPCK.  

For future researchers, this can give a new light of direction to those who would want to study TPCK in the 

context of the education in the region. Future research should continue to explore how these factors interact and 

how best to support teachers in bridging the gap between TPCK knowledge and competence. 

There are limited research regarding TPCK level among ECE teachers up to this date. Also, there are few 

literatures that evaluates knowledge and competence of ECE teachers in the region making this research noble 

and relevant.  

 

 

 

B. Conceptual Framework  

TPCK stands for Technological Pedagogical Content Knowledge, a concept that emerges from the 

interactions among content, pedagogy, and technological knowledge [17]. This framework was developed from 

Shulman’s idea of Pedagogical Content Knowledge (PCK) [18]. Mishra and Koehler later incorporated 

Technological Knowledge (TK), recognizing its essential role for educators in the age of digital technology. The 

TPCK framework has enabled educational technology researchers and practitioners to define, describe, and 

discuss their work more precisely. Beyond clarifying the knowledge needed by pre-service and in-service 

teachers, TPCK also supports the design and evaluation of targeted interventions in research and development 

projects, thereby enhancing the effectiveness of technology integration [19]. 

Research evaluated TPCK as a model for educators and agreed that this model can significantly contribute to 

teacher’s training along with their educational work [20]. In this study, knowledge alongside competence of 

teachers were evaluated. The result shows that ECE teachers are more inclined with pedagogical and didactical 

knowledge than technological knowledge. A study recommended that while trainings on technological 

knowledge is important, there must be a focal shift from discrete technological skills to preparing teachers in 

mastering pedagogy that integrates digital technology into instruction [21]. 

Figure 1 shows the interweaving of the three types of knowledge which are technological knowledge (TK), 

pedagogical knowledge (PK), and content knowledge (CK). TK refers to the knowledge of different 

technologies, including low-tech technologies (e.g. pencil and paper) to digital technologies (e.g. the Internet, 

digital video, interactive whiteboards, and software programs. CK is the knowledge about actual subject matter 

that is to be learned or taught. How the nature of knowledge is different for different content areas — teachers 

must know about the content they are about to teach. PK on the other hand addresses the how-to's of instruction, 

including techniques and processes in classroom management, assessment, lesson planning, and how students 

learn [19]. 
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Figure 1. The Components of the TPCK Framework 

 

In the interweaving of two types of knowledge, comes the pedagogical content knowledge (PCK), 

technological content knowledge (TCK), and technological pedagogical knowledge (TPK). PCK is knowledge 

of the content that is about the process of teaching [18]. The content area specific nature of pedagogical content 

knowledge represents a unique intertwining of content and pedagogy with the purpose of improving practice in 

the content areas. Whereas TCK is the knowledge of how particular technologies can provide new 

representations of specific content. It conveys that teachers have knowledge that they have changed the manner 

in which students institute and learn concepts in a specific content area through the use of a particular 

technology. Moreover, TPK is knowledge of how different technologies can be utilized for teaching you to 

know that using different technology changes the way instructors teach. 

The center of the diagram represents a full understanding of how to teach with technology that is, the 

interplay between the three basic components of knowledge known as the Technological Pedagogical Content 

Knowledge or TPCK. TPCK is the knowledge that teacher needs to effectively integrate technology into their 

teaching for any content area.  

Considering this framework, there are other variables considered in this study. One variable is teacher’s 

competence. Competence is different from being knowledgeable alone. Competence is making use of the 

knowledge, attitude and skills to perform the task excellently. A 21st century competent teacher has the ability 

to incorporate the needed content using appropriate pedagogy maximizing the use of available technology to 

cater to diverse learners with different ideas, experiences, values and backgrounds [22].  Since TPCK constructs 

focuses on knowledge level, in this study, competence along TPCK constructs is considered as presented below. 

 

 
TPCK CONSTRUCT DESCRIPTION FOR KNOWLEDGE DESCRIPTION FOR COMPETENCE 

Content knowledge (CK) Knowledge about the actual subject matter 
that is to be learned or taught 

Competence about the actual subject matter that 
is to be learned or taught 

Pedagogical knowledge 

(PK) 

Deep knowledge about methods of teaching 

and learning 

Competence about methods of teaching and 

learning 
Technology knowledge 

(TK) 

Knowledge of how to use technological tools 

such as hardware, software, and the Internet 

Competence of how to use technological tools 

such as hardware, software, and the Internet 

Pedagogical content 
knowledge (PCK) 

The blending of content and pedagogy into 
an understanding of how particular topics are 

presented for instruction 

The blending of content and pedagogy into an 
understanding of how particular topics are presented 

for instruction effectively 
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Technological content 

knowledge (TCK) 

Knowledge about the manner in which 

technology and content are mutually related 

Competence about the manner in which 

technology and content are mutually related 
Technological Pedagogical 

Knowledge (TPK) 

Integration of technological tools and 

equipment with appropriate instructional 

strategies 

Integration of technological tools and equipment 

with appropriate instructional strategies competently 

Technological pedagogical 

and content knowledge (TPCK) 

Knowledge required to teach effectively with 

technology 

Competence required to teach effectively with 

technology 

 

Furthermore, competence has dimensions. Having deep understanding and application of the following 

dimensions makes an educator competent. These are (1) pedagogical knowledge, (2) subject knowledge, (3) 

interpersonal and communication Skills, (4) professional ethics and accountability, (5) reflective practice, and (6) 

cultural competence and inclusivity. 

Pedagogical knowledge refers to knowledge of best practices in teaching and learning. The significance of 

this dimension revolves around the fact that teachers are prepared in lesson planning, active learning, and 

classroom behavioral management [23]. The need for teachers to be fully grounded in current knowledge on 

pedagogical theories and practices to teach a wide variety of students successfully. 

Another important aspect of teacher competence is subject knowledge. To navigate students through the 

curriculum, a teacher must know their subject very well. Several more recent studies indicate how teachers' 

content knowledge impacts on student learning and achievement [24]. You know your subject matter, but being 

a teacher means also knowing how to present those complex ideas in terms that students will understand. 

Communication lies at the marrow of teaching. This also means they need to be able to connect with students 

in order to build collaborative learning experiences and sustain positive interactions with students as well as 

staff. Studies show that teachers with emotional intelligence, empathy and ability to handle the class contribute 

greatly towards overall competence [25]. There are other great examples such as having used interpersonal skills 

in the classroom environment that enable students to feel safe and welcome. 

The teacher competence is also an integration of professional ethics and semi-continuous commitment for the 

continuous professional development. In their interaction with students, parents or other colleagues’ teachers are 

also obliged to showcase integrity, respect and responsibility [26]. Moreover, ethical teachers have a strong 

commitment to their own growth and seek opportunities for advanced training and to reflect on how they 

practice. 

Reflective practice is the technique of reviewing our own teaching and what works so we can adjust 

accordingly. It has also been found that reflective teachers are in a better position to recognize both their 

strengths and weaknesses which result in the overall growth of the teachers as professionals [27]. Making time 

to reflect is an important part of teaching competently because it aids in our continuous growth and ability to 

respond appropriately and effectively to the needs of students. 

A diverse school calls for cultural competence. Educators need to understand the cultural contexts from 

which students come, and approach them with inclusive practice in mind that values difference. Recent research 

has highlighted that culturally responsive teaching enhances student participation and academic achievement 

[28].  

Part of the framework also parallels to an author’s [29] emphasis on visible teaching & learning - where "you 

only know a teacher is effective if you can see student learning". Recent research had discussed the teacher 

competence and socio-emotional and cultural factors [25] [28]. 

Teacher competence is a shifting and multidimensional construct that encompasses pedagogical skills, 

disciplinary knowledge, interpersonal abilities (e.g. Integrating these dimensions is clave for having teachers 

prepared to address the various necessities of students in a rapidly changing environment. It is a framework for 

assessing and strengthening teacher quality in pre-service and in-service education. However, ethical, and social 

commitment from a holistic and reflective perspective is also important [30]. 

There are roles that defines the competency of a teacher. These are (1) actively participating in the 

educational institution, (2) managing emotions and feelings in the exercise of their profession, (3) professional 

development— research role, (4) organizing learning situations, and (5) assessing student learning and 

performance. In each role are specific competencies that an ECE teacher is expected to accomplish. However, in 

this study, organizing learning situations is the emphasis as such, it encompasses pedagogy, content, and making 

use of available technology thus related to TPCK, only that it will not just measure knowledge but also the 

competence [31]. 

In the TPCK framework, ―knowledge‖ refers to the understanding a teacher has of the three primary domains 

(content, pedagogy, and technology) and their intersection. ―Competence‖, on the other hand, refers to the 
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practical ability to apply this knowledge in real-world teaching scenarios. While knowledge is said to be a 

critical foundation, it does not automatically translate into competence. TPCK competence involves teachers' 

abilities to adapt their knowledge in various teaching contexts, create meaningful learning experiences, and 

effectively integrate technology into their teaching [32]. 

Several studies have investigated the relationship between TPCK knowledge and competence, with findings 

suggesting that the connection is complex and influenced by various factors, such as teacher experience, training, 

and contextual elements. Research found that a teacher’s theoretical knowledge of TPCK does not always 

directly correlate with their ability to apply it competently in practice. Teachers who have high levels of TPCK 

knowledge may struggle to integrate technology effectively due to a lack of pedagogical strategies or 

insufficient opportunities to practice using technology in the classroom [33]. 

On the contrary, some studies suggest that increased TPCK knowledge can lead to improvements in TPCK 

competence over time, especially when teachers engage in reflective practices or have the opportunity for 

sustained professional development. For instance, a study reported that teachers who participated in long-term 

professional development programs showed substantial improvements in both their TPCK knowledge and 

competence, particularly in their ability to design lessons that effectively integrate technology [34]. 

Research suggests several key factors that influence the relationship between TPCK knowledge and 

competence, such as (1) pedagogical training, (2) teaching experience, and (3) professional development.  A 

study that teachers with more years of teaching experience tend to have a greater sense of pedagogical 

competence, which can enhance their ability to apply TPCK knowledge in the classroom. However, without 

technological training, these teachers may still lack the necessary competence in integrating technology 

effectively [35]. 

Professional development programs that focus on improving both knowledge and practical application are 

critical for bridging the gap between TPCK knowledge and competence. Teachers who receive targeted training 

that addresses both the theoretical and practical aspects of TPCK tend to develop greater competence in 

integrating technology into their teaching. These programs often involve modelling effective technology use, 

providing hands-on opportunities, and offering ongoing support to ensure that teachers can apply their TPCK 

knowledge confidently [36]. 

The context in which a teacher works can significantly impact the relationship between TPCK knowledge and 

competence. Teachers are said to be working in well-resourced schools with access to technology and ongoing 

professional support demonstrated a stronger correlation between their TPCK knowledge and competence. In 

contrast, teachers in under-resourced environments may have high levels of TPCK knowledge but face 

challenges in implementing it due to lack of access to technology or inadequate infrastructure [37]. 

Additionally, a study pointed out that the integration of technology into teaching requires a broader 

understanding of the cultural and institutional context, which can shape a teacher’s ability to apply TPCK in 

practice. Teachers who work in environments that emphasize innovation and digital literacy tend to show higher 

competence in using technology despite varying levels of knowledge [38]. 

Teacher reflection has also been identified as a critical factor in developing both TPCK knowledge and 

competence. Reflective practices help teachers assess their integration of technology and identify areas where 

they need further development [39]. Teachers who engage in reflective practice are better able to connect their 

theoretical knowledge with real-world teaching contexts, thus improving their TPCK competence. 

A study found that teachers who were more proactive in seeking feedback and engaging in professional 

learning communities were more likely to develop both a deeper understanding of TPCK and the competence to 

apply it effectively. Teacher agency—teachers’ ability to make decisions and take ownership of their technology 

integration—was shown to play a significant role in this process [40]. 

Noting these, the relationship between TPCK knowledge and competence is multifaceted, with many factors 

influencing its development. While knowledge provides the foundation, competence requires practical 

application, context, and ongoing support. Professional development programs, teaching experience, and 

reflective practices play vital roles in ensuring that teachers can translate their theoretical understanding of 

TPCK into effective classroom practices.  

Teachers who are new in teaching experience especially those belong from the generation could be more 

technologically literate as they are more proficient in the technological component of TPCK [41]. Nevertheless, 

it was found that teachers with more experience, integrating practice knowledge, demonstrated higher 

effectiveness in the pedagogical and content areas while relying significantly on their practices [38]. A study 

highlighted that although young teachers may feel more at ease using technology, they would not necessarily 
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know how to integrate TPCK effectively into their teaching – on the other hand, older teachers may lack the 

technology experience but could bring a depth of pedagogical and content knowledge into the equation with the 

right support would be a major asset to assist in realizing and integrating TPCK to its full potential [35]. 

In the analysis of the results of the study, both between and within-subjects, the interaction between TPCK 

and years of teaching is not as straightforward and depends on the type of the professional development and the 

context of the teaching practice. Mentally, the teachers with more years of teaching experience were found to 

have sound various teaching related competencies and content knowledge [42]. Nevertheless, their product 

expertise may be limited to what they produce if they have not been trained or exposed to new technology. Pre-

service and in-service teachers with less teaching experience is said to be exposed higher levels of technological 

flexibility since they were more willing to embrace innovations. However, as the level of technology integration 

increases the overall level of commitment decreases and, more specifically, that it is only the highest level of 

commitment that demonstrates a relationship with PK, which leads to two important insights: first, that veteran 

teachers only maintain high levels of fidelity if they are offered targeted professional development that supports 

the multi-dimensional integration of all three domains of TPCK [43]. 

The TPCK development of a teacher also depends on the level of education the teacher possesses. Teachers 

who have had formal education of having advanced degrees, for instance, education postgraduate or college 

level education majoring in a specific area of specialty have been found to have more content and pedagogical 

content knowledge [32]. Nonetheless, a study states that is not necessitate that individual who have higher levels 

of education are always knowledgeable in technology. Surprisingly, it is often observed that teachers with less 

education know how to use technology better, this could be because they have learned technology as they went 

through school or are interested in computers [36]. Since these findings demonstrate the TPCK difference, one 

must underscore the need for continuous Professional Development workshops that cater to the professional 

learning needs to close the gap between completed education levels and TPCK integration. 

 

C. Statement of the Problem 

The study aims to determine the relationship between the knowledge and competence of teachers in teaching 

early childhood education in Kapangan district. Specifically, it aims to answer the following questions: 

1. What is the level of knowledge of teachers in teaching early childhood education along with the TPCK 

constructs 

2. Is there a significant difference in the level of knowledge of teachers in teaching early childhood education 

when grouped according to their number of years in teaching ECE? 

3. What is the level of competence of teachers in teaching early childhood education along with the TPCK 

constructs? 

4. Is there a significant difference in the level of competence of teachers in teaching early childhood education 

when grouped according to their number of years in teaching ECE? 

5. Is there a significant relationship between the teachers’ level of knowledge and level of competence in the 

TPCK constructs in teaching early childhood education? 

 

D. Hypothesis of the Study 

The study hypothesizes that there are significant differences in the level of knowledge and level of 

competence of teachers in teaching early childhood education when grouped according to their identified 

number of years in teaching ECE. Also, it is hypothesized that there is a high positive relationship between the 

teachers’ level of knowledge and competence in the TPCK constructs.  

 

II. METHODOLOGY 

A. Research Design 

The study employed a descriptive survey and correlation research method to examine the relationship 

between teachers' knowledge and competence in teaching early childhood education. Descriptive research aims 

to provide a detailed and accurate portrayal of a given situation, focusing on capturing "what exists" concerning 

various variables or conditions. This approach allows for an in-depth understanding of the current status of the 

phenomena under investigation [44]. In the context of education, descriptive research is particularly valuable for 

assessing the effectiveness of teaching methods and identifying areas for improvement. By systematically 

collecting and analyzing data, educators can gain insights into the factors that influence teaching quality and 

student outcomes [45]. 
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A survey is a structured method for collecting information from a sample of individuals, which reflects the 

attitudes, behaviors, opinions, and beliefs of a larger population—factors that cannot be directly observed. It 

serves as an effective tool for gathering data on specific topics, allowing researchers to analyze patterns and 

trends [46]. In educational research, surveys are commonly used to gather feedback from teachers, students, and 

parents. This feedback can inform policy decisions, curriculum development, and professional development 

programs [47]. 

Correlation research is a non-experimental design used to examine the relationship between two variables by 

measuring their statistical association without attempting to control for extraneous factors. This method is 

particularly useful when exploring potential connections between variables, offering insight into how one may 

influence the other [48]. In the field of education, correlation studies can help identify factors that are associated 

with effective teaching practices.  

 

B. Locale and Population 

The study was conducted in Kapangan District, Kapangan, Benguet wherein the coverage of the study was 50 

teachers who have been teaching ECE or are currently teaching ECE in the identified 27 public preschools as 

presented in Table 1. Complete enumeration was used as a sampling method technique in the selection of the 

respondents. If classified according to number of years in teaching, 10 teachers had been teaching for 1-3 years, 

11 teachers had been teaching for 4-6 years, 5 teachers had been teaching for 7-9 years, and 24 teachers had 

been teaching for 10 years or more. Excluded in the study are those teachers who taught for less than one year, 

and elementary and secondary teachers who did not handle ECE.  

 
TABLE I 

POPULATION AND SAMPLE OF THE STUDY 

Number of Years Frequency Percentage 

1-3 10 20 

4-6 11 22 

7-9 5 10 

10 years or more 24 48 

Total 50 100 

 

C. Data Gathering Tool  

A survey questionnaire was employed as the primary data collection tool for this study. The first section of 

the survey focused on the number of years the participants had been teaching Early Childhood Education (ECE). 

This demographic information was essential for examining how experience in teaching influences the perceived 

levels of knowledge and competence. The second section contained a contextualized version of the 

Technological Pedagogical Content Knowledge (TPCK) Questionnaire [30]. This section assessed the teachers' 

perceived level of knowledge and competence in the TPCK framework, which includes the integration of 

technology, pedagogy, and content in ECE. 

To ensure the reliability of the survey instrument, Cronbach’s Alpha was calculated, yielding a value of 0.895. 

A Cronbach’s Alpha value above 0.70 is generally considered acceptable, it does not necessarily indicate that 

the instrument measures a single construct [49]. This high-reliability coefficient suggests that the instrument is 

robust and appropriate for assessing the teachers' perceptions of their knowledge and competence in teaching 

ECE within the TPCK framework. 

 

D. Data Gathering Procedure 

 Data collection began after receiving approval granted by the Schools Division Supervisor (SDS) and 

Public Schools District Supervisor (PSDS) and the letter to the respondents and questionnaires were distributed 

to 50 teachers who worked and presently working in Early Childhood Education within the district. This letter 

contained the purpose of the study, ethical standard practices, and how their identity is protected. Participation 

in the study was completely voluntary, ensuring no participant was forced or pressured to take part. They are 

free to withdraw as they wish. Furthermore, the privacy of those involved was protected, as their identities were 

kept anonymous throughout the process. 
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Once all data was gathered, it was carefully organized, recorded, and analyzed using appropriate data 

management tools. This process ensured that the data was accurate and reliable for further examination. 

To maintain ethical standards, the researcher took all necessary steps to ensure that the information provided 

by respondents remained confidential. Voluntary participation, confidentiality, personal data protection, and 

other ethical considerations were carefully observed to ensure the safety of respondents. Ethical clearance from 

the Cordillera Career Development of College Research Ethics Committee (CCDC Rec) was obtained before the 

study.  

After the data was presented and analyzed, the result of the study will be shared to the district and division 

that will serve as baseline data for evaluating the current training programs and to be used for future trainings 

focused on ECE teaching setting specifically on the integration of technology, content and pedagogy.  

 

E. Treatment of the Data 

Before analyzing the data, data cleaning and normality tests were conducted. During the data cleaning 

process, incomplete data entries and outliers were excluded to ensure the integrity of the analysis [50]. For 

testing normality, the Shapiro-Wilk test was applied at a 5% significance level. A p-value greater than 0.05 

indicates that the data follows a normal distribution, thus justifying the use of parametric tests as the appropriate 

statistical tool for hypothesis testing [51]. Conversely, if the computed p-value is less than 0.05, non-parametric 

tests are applied due to the non-normal nature of the data [52] 

To describe the level of knowledge and competence, descriptive statistics, specifically mean analysis and 

ranking, were employed. The rankings were determined based on the means and standard deviations of the 

scores. In cases where the means were tied, the mean with the smaller standard deviation was ranked higher, as 

suggested by [53] to ensure a more precise understanding of variability within the data. 

The four-point Likert scale was used to assess the levels of knowledge and competence across the TPCK 

constructs. The following descriptive equivalents were established based on the numerical values and 

corresponding statistical limits:  

NUMERICAL 

VALUE 

STATISTICAL 

LIMIT DESCRIPTIVE EQUIVALENT 

4 3.26 – 4:00 Highly Knowledgeable/ Highly competent 

3 2.51 – 3.25 
Moderately knowledgeable/  

Moderately competent 

2 1.76 – 2.5 Less Knowledgeable/ Less Competent 

1 1.00- 1.75 Not Knowledgeable/ Not competent 

 

In determining the significant difference in the level of knowledge and competence according to TPCK 

constructs, inferential statistics were utilized at a 5% significance level. This approach aimed to test the 

hypotheses: (1) "there is no significant difference in the level of knowledge across each TPCK construct when 

classified according to years of teaching ECE," and (2) "there is no significant difference in the level of 

competence across each TPCK construct when classified according to years of teaching ECE." To test these 

hypotheses, Kruskal-Wallis One-Way Analysis of Variance was applied, with Dunn’s Multiple Comparison 

Test (DSCF) as the post-hoc analysis to identify specific group differences [52]. 

Additionally, to explore the correlation between the level of knowledge and the level of competence, the 

appropriate statistical tool was selected based on data distribution. Spearman’s Rank Correlation was utilized 

since the data did not follow a normal distribution, and the following scale was used for interpretation: 

 

COEFFICIENT STRENGTH OF RELATIONSHIP 

1.00   Perfect relationship 

 0.80 to 0.99  Very strong relationship 

 0.60 to 0.79  Strong relationship 

 0.40 to 0.59  Moderate relationship 

 0.20 to 0.39  Weak relationship 

 0.01 to 0.10  Almost negligible relationship 

 0.00   No relationship 
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This research employed a rigorous statistical approach, including data cleaning, normality testing, and 

hypothesis testing using both parametric and non-parametric methods, to investigate the level of knowledge and 

competence of teachers in Early Childhood Education (ECE) according to the TPCK framework. 

 

III. RESULTS AND DISCUSSION 

A. Level of Knowledge of Teachers of the TPCK Construct in Teaching Early Childhood Education Constructs  

Table 2 presents the level of knowledge of teachers in teaching Early Childhood Education (ECE) across the 

three major TPCK domains: Technological Knowledge (TK), Pedagogical Knowledge (PK), and Content 

Knowledge (CK). Among the three, Pedagogical Knowledge (PK) ranks highest, followed by Technological 

Knowledge (TK). Teachers perceive themselves as highly knowledgeable in both PK and TK. However, in 

terms of Content Knowledge (CK), teachers report only a moderate level of knowledge. 

Teachers perceive themselves as highly knowledgeable in the domain of ―Pedagogical Knowledge‖ which 

suggests that, in general, the teachers believe they possess strong skills and knowledge in applying pedagogical 

strategies to facilitate learning. Among the specific competencies, the teachers feel most competent in ―I make 

class activities‖ and ―I assess student performance‖, both of which are crucial in effectively guiding and 

supporting student learning. These results align with recent literature emphasizing the importance of active, 

student-centered approaches in early childhood education.  
 

TABLE 2 
LEVEL OF KNOWLEDGE OF TEACHERS OF THE TPCK CONSTRUCT IN TEACHING EARLY CHILDHOOD EDUCATION ALONG MAJOR DOMAIN 

Domain Statement WM D.E. 

Technological 

Knowledge (TK) 

I solve technical problem with the computer  3.40 HK 

I use basic computer hardware  3.28 HK 

 I use basic computer software and their functions 3.18 MK 

I follow recent computer technologies  3.26 HK 

I use word-processor programs  3.68 HK 

I use electronic spreadsheets  3.42 HK 

I communicate through Internet tools  3.34 HK 

I use picture editing programs  3.20 MK 

I use presentation programs  3.28 HK 

I save data into digital media  3.18 MK 

I use mobile applications  3.16 MK 

I use internet-based file sharing programs  3.18 MK 

I use search engines  3.04 MK 

I use scanner 3.18 MK 

I use digital camera  3.10 MK 

I use printer 3.82 HK 

I use projector 3.02 MK 

I use audio equipment  3.14 MK 

I use television  3.24 MK 

I connect the computer related device to a Wi-Fi/ hotspot connection 3.24 MK 

Mean 3.27 HK 

Pedagogical 

Knowledge (PK) 

I assess student performance 3.64 HK 

I use different evaluation methods and techniques 3.64 HK 

I apply different learning theories and approaches  3.24 MK 

I am aware of possible student learning difficulties and misconceptions 3.30 HK 

I develop Performance Tasks and Mini tasks 3.56 HK 

I make class activities 3.72 HK 

Mean 3.52 HK 

Content Knowledge 

(CK) 

I apply what I know about key subject in teaching ECE 3.18 MK 

I research new developments in teaching ECE 3.00 MK 

I follow recent developments and applications in teaching ECE 2.98 MK 

I recognize leaders in teaching ECE 3.18 MK 

I follow up-to-date resources in teaching ECE 2.72 MK 

I attend conferences and activities in teaching ECE 2.70 MK 

Mean 3.52 HK 
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Technological 

Pedagogical 

Knowledge (TPK)                                           

I choose technologies appropriate for my teaching/ learning approaches and 

strategies in teaching ECE 

3.18 MK 

I use learning management systems to support and facilitate student learning 

in teaching ECE 

2.66 MK 

I select technologies useful for my ECE teaching career  2.90 MK 

I develop class activities involving the use of instructional technologies 2.96 MK 

I evaluate appropriateness of a new technology for ECE teaching and 

learning  

2.96 MK 

Mean 2.93 MK 

Pedagogical 

Content Knowledge 

(PCK) 

I select appropriate and effective teaching strategies in teaching ECE 3.18 MK 

I develop evaluation tests and surveys in teaching ECE 3.22 MK 

I prepare a learning plan including class/ school-wide activities 3.52 HK 

I meet objectives described in my learning plan 3.08 MK 

I apply established practices and approaches to developing knowledge in 

teaching ECE 

2.98 MK 

I make connections between my content area and other related subjects 3.04 MK 

Mean 3.17 MK 

Technological 

Content Knowledge 

(TCK) 

I use area-specific computer applications in teaching ECE 2.70 MK 

I use technologies to reach course objectives easily in my learning plan 3.14 MK 

I prepare a learning plan requiring the use of instructional technologies  3.00 MK 

I develop class activities and projects involving the use of instructional 

technologies 

3.14 MK 

I use instructional technologies in delivering content in teaching ECE 3.10 MK 

I use online resources for gathering content in teaching ECE 2.98 MK 

I attend online courses to update my knowledge in teaching ECE 2.28 LK 

Mean 2.91 MK 

Technological 

Pedagogical 

Content Knowledge 

(TPCK) 

I integrate appropriate instructional methods and technologies in teaching 

ECE 

2.90 MK 

I select contemporary strategies and technologies helping to teach ECE 

effectively 

3.04 MK 

I teach ECE successfully by combining my content, pedagogy, and 

technology knowledge 

2.64 MK 

I take a leadership role among my colleagues in the integration of content, 

pedagogy, and technology knowledge 

2.56 MK 

I teach ECE with different instructional strategies and computer applications 3.16 MK 

Mean 2.86 MK 

Legend: HK =Highly Knowledgeable MK = Moderately Knowledgeable LK = Less Knowledgeable 

 

Teachers generally understand and utilize key pedagogical approaches, including interaction, scaffolding, 

didactics, expertise, and future orientation. These strategies are foundational for fostering a supportive learning 

environment and ensuring that teaching methods are aligned with students’ developmental needs. Scaffolding 

and didactic teaching strategies is said to allow teachers to provide appropriate levels of support to students, 

gradually increasing their independence as they master new skills [54]. 

Pedagogy is all about how we teach. It is the methods and practices that guide the learning process. It 

involves the strategies teachers use to help students acquire knowledge, skills, and values while creating a 

learning environment where students can thrive. It is not just about what is taught, but how it is taught, as the 

way information is delivered has a huge impact on children's learning and development. In early childhood 

education, having strong pedagogical knowledge is crucial. 

Teachers exhibit strong pedagogical competencies, particularly when it comes to planning activities, 

assessment, and evaluation. They are well-prepared to engage young learners. However, there is still room for 

growth, especially in integrating educational theories into their teaching practice. This could help them create an 

even more holistic and enriching experience for their students [55]. 

In addition, using different evaluation methods and techniques and being aware of possible student learning 

difficulties and misconceptions supports the notion that teachers are not only proficient in delivering content but 

are also adept at identifying and addressing challenges that students may face. This aligns with the findings 

which emphasizes the critical role of teachers in diagnosing and addressing misconceptions, particularly in the 
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context of early learning [56]. Furthermore, the ability to assess student performance and develop appropriate 

evaluation methods is vital for measuring student progress and adjusting instruction accordingly [57]. 

On the other hand, when it comes to applying different learning theories and approaches, this seems to be the 

area that needs to be reinforced. It may indicate that while teachers are confident in their ability to implement 

instructional practices, they may not always fully incorporate diverse educational theories into their day-to-day 

teaching. This finding echoes the concerns that while many teachers are proficient in practical teaching methods, 

there remains a gap in the theoretical application of learning approaches such as constructivism and multiple 

intelligences [20]. 

Table 2 also reveals that the teachers are highly knowledgeable in the technology domain in teaching early 

childhood education. This implies that the teachers have a high understanding of various technologies in the 

classroom.   

Among the top five indicators are, ―I use printer‖, ―I use word-processor programs‖, ―I use electronic 

spreadsheets‖, ―I solve a technical problem with the computer‖, and ―I communicate through Internet tools. In 

the teaching field". These are the basic knowledge that an educator must have. However, using the projector is 

the last in rank in which they perceive that they are moderately knowledgeable in this skill.  

In many public schools today, teachers are required to upload grading sheets and learners’ profiles online as 

part of a centralized system for tracking learners’ progress. This shift has made proficiency in tools like MS 

Excel a necessity for teachers. They need to be able to enter and manage student data efficiently, and the ability 

to navigate electronic spreadsheets is essential for this process.  

Additionally, communication with parents and guardians has become much more dynamic. Teachers now 

rely on various digital platforms, not just phone calls, to stay in touch with families. Social media platforms, like 

Facebook pages or groups, have become common spaces for sharing updates about learners, allowing teachers 

to reach more parents in real-time.  In the context of early childhood education, this shift also applies to how 

teachers share feedback on student performance. Many now use email, messenger apps, and social media to 

communicate learners’ progress and to engage parents in their children’s development. It’s encouraging to note 

that the teachers in this study feel confident in their ability to use these digital tools, showing that they’re 

adapting well to the modern demands of teaching and communication in today’s classrooms. 

In early childhood education, printed visuals and realia are crucial for facilitating learning, particularly for 

preschool learners in rural areas who often lack access to diverse educational resources. These tangible materials 

align with developmental theories and educational milestones, emphasizing the importance of sensory-rich 

experiences for young learners [58-59]. Visual aids enhance comprehension, focus, and memory, making 

abstract concepts more accessible. Teachers recognize the significance of visual supports in aiding children's 

understanding and communication. Therefore, it is encouraging that the sample respondents perceive themselves 

as competent in fundamental skills such as operating printers and using word processing software to create 

instructional materials tailored to their students' developmental needs. 

A study by [60] worked with teachers in a case study and found the same result which ECE teachers rate 

themselves proficient in using technology in teaching because of their exposure to gadgets and availability of 

resources. As the teachers acquaint themselves more with other mobile applications, they become more 

interested in learning and exploring new functions of educational technology. The result agrees also with the 

result in the study of [61] where the teachers are well knowledgeable in the use of basic to more complex 

technologies. It involves using ICT, understanding software, and hardware, and the "know-how" in managing 

work processors, among others.  

The last in rank was ―I use projector‖ and in many classrooms, the absence of embedded projectors has led to 

a preference for embedded LED TVs, which are considered more convenient for teachers. Unlike projectors, 

which often require additional equipment, such as laptops compatible with them, LED TVs only need to be 

plugged in, making them a simpler option for daily use. However, not all teachers are familiar with projector 

setups, and some classrooms lack the necessary compatible laptops, creating a barrier to using projectors 

effectively. Furthermore, using projectors in certain classroom settings can sometimes cause distractions among 

preschool learners. For example, the shadows projected by the projector may draw the attention of the children, 

leading some learners to engage in activities like creating shadow puppets, which can distract other classmates. 

In contrast, the embedded LED TVs are more user-friendly, as they typically come with audio-visual 

capabilities, including built-in audio and video features that make them ideal for class activities. 

Using projectors, when they are available, can engage students with digital media, animations, and videos, 

increasing their attention and interest. These resources help stimulate multiple senses, which significantly 
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enhances the retention of concepts. However, since many classrooms lack embedded projectors, LED TVs are 

often the preferred option. As a result, knowledge of how to effectively use these tools—whether projectors or 

LED TVs—is expected among ECE teachers, regardless of their experience level, to ensure they can optimize 

their teaching methods with the available technology [55][59]. 

In general, the TK level of knowledge of the ECE respondents is moderate to high level which is needed 

when teaching ECE learners.  In this defense, [20] gave another light on why this is so. According to the study, 

there are limited opportunities to engage with various technologies. It might also be because of a lack of 

knowledge about the wide range of technologies available today.  

The results of this study reveal that Early Childhood Education teachers perceive themselves to be 

moderately knowledgeable in content knowledge. The highest-ranked skills were "I apply what I know about 

key subjects in teaching ECE" and "I recognize leaders in teaching ECE." However, teachers reported lower 

levels of competence in activities such as attending conferences and utilizing up-to-date resources. 

These findings are consistent with the research which indicated that ECE teachers often have a 

comprehensive understanding of children's developmental needs and learning styles. However, the study also 

highlighted that teachers' content knowledge could be perceived as moderate due to limited engagement with 

continuous professional development opportunities such as conferences and journals [62]. 

Several practical factors contribute to this moderate level of content knowledge. A key issue is the lack of 

time teachers have to explore current research or attend professional development sessions, especially while 

managing daily classroom demands. In addition, many ECE teachers face a lack of financial resources to attend 

paid conferences, workshops, or formal training. There's also a noticeable gap in the dissemination of research-

based practices and action research in ECE settings, making it harder for teachers to stay informed about the 

latest developments. Teachers further cite the limited availability of specialized ECE training, outdated 

references, and a general scarcity of updated books or materials specific to early childhood education in many 

schools. 

Another factor is the educational background of the teachers. Many are graduates of elementary education 

programs and not of specialized early childhood education courses. As these teachers transition into ECE roles 

in public school settings, they gradually build their content knowledge through in-service training and practical, 

on-the-job experience. This aligns with [54] who found that real-world classroom experience significantly 

shapes ECE teachers’ understanding of subject content. 

Furthermore, limited access to content-specific professional development opportunities also plays a role. 

Workshops, webinars, and conferences are essential for strengthening teachers' subject expertise [56]. The 

relatively low scores in "I attend conferences and activities‖ suggest that such opportunities may be lacking or 

inaccessible for many teachers in this study. 

On a more positive note, the fact that ―I recognize leaders in teaching ECE‖ was ranked first suggests that 

teachers remain engaged with the broader ECE community, likely through informal networks, peer collaboration, 

and mentorship. This shows their motivation to grow, even if formal opportunities are limited. 

Finally, while teachers rated themselves moderately on items like ―I research new developments in teaching 

ECE‖ and ―I follow recent developments and applications in teaching ECE,‖ this still reflects a positive 

awareness. Integrating research into practice is a key part of strengthening early childhood education quality. 

Along with the major domains, the findings underscore a clear message: while ECE teachers demonstrate a 

solid foundation in content knowledge, there is a pressing need to support them with more targeted professional 

development opportunities, updated learning resources, and better access to research and innovations in the field.  

The teachers' self-reported knowledge in Technological Pedagogical Knowledge indicated a moderate level 

of competence, with an overall mean of 2.93. The highest-rated area within this domain was selecting 

technologies appropriate for teaching and learning strategies. This suggests that teachers are generally confident 

in choosing technologies that align with their pedagogical approaches. However, their self-assessed knowledge 

was lower when it came to using learning management systems to support and facilitate student learning. This 

finding indicates that while teachers may feel comfortable using some forms of technology, they face challenges 

with more advanced tools, such as LMS platforms like Google Classroom or Zoom. While teachers have access 

to technology, they often lack sufficient training to use these tools effectively in their classrooms. This lack of 

familiarity with LMS tools may also reflect a broader gap in teachers' abilities to integrate technology deeply 

into their pedagogical practices. Furthermore, studies indicate that teachers' ability to assess and select 

appropriate technologies is crucial in ECE settings, but this requires ongoing development to stay current with 

technological advances [63-64]. 
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In terms of Pedagogical Content Knowledge (PCK), teachers rated themselves as moderately knowledgeable. 

The highest-rated skill was preparing learning plans, including class and school-wide activities, which was 

classified as "Highly Knowledgeable.‖ This suggests that teachers feel confident in their ability to plan and 

organize instructional activities. This finding aligns with research that underscores the importance of structured 

lesson planning in early childhood education [65]. 

However, teachers rated themselves lower in applying established practices and approaches to developing 

knowledge in teaching ECE. This could reflect challenges in translating theoretical pedagogical knowledge into 

effective classroom practices. This is a common issue in teacher education, where the theoretical understanding 

of pedagogy does not always easily translate into practical teaching strategies [65]. Similarly, the relatively low 

rating for making interdisciplinary connections suggests that teachers may struggle with integrating content 

across different subject areas, despite the growing recognition of the importance of interdisciplinary teaching in 

ECE [66]. 

Teachers in this study also reported moderate knowledge of Technological Content Knowledge. While they 

demonstrated comfort in using technology for classroom activities, they expressed less confidence in using 

specialized computer applications and online resources for content delivery. For instance, teachers rated their 

knowledge of using area-specific computer applications and using online resources to gather content relatively 

low. This suggests that while teachers may be familiar with general technological tools, they face challenges 

with more specific technologies designed for educational purposes. Teachers often struggle to integrate 

specialized educational technologies into their teaching practices. Another area where teachers reported lower 

knowledge was in engaging with online professional development opportunities. The rating for attending online 

courses to update their knowledge in ECE suggests that many teachers are not actively pursuing these 

opportunities. This is concerning, as ongoing professional development is crucial for teachers to stay current 

with new technological advancements and pedagogical strategies [67]. Time constraints, limited access to 

quality training resources, and a lack of motivation may be some of the factors contributing to this gap. 

Although teachers in this study feel moderately knowledgeable in the integration of technology, there is a 

clear need for improvement, particularly in the use of specialized tools and engaging in continuous professional 

development. The results suggest that while teachers recognize the importance of technology in enhancing 

learning experiences, they may require additional support and training to effectively incorporate it into their 

teaching practices. Moreover, the relatively low engagement with online professional development opportunities 

indicates a need for greater access to training programs that focus on the effective use of technology in early 

childhood education. Addressing these gaps will be essential for equipping teachers with the skills they need to 

create more engaging and effective learning environments for young children. Additionally, providing targeted 

professional development opportunities will help teachers stay up to date with the latest technological tools and 

strategies, ensuring that they can continue to meet the evolving needs of their students. 

Table 2 also presents the level of knowledge of teachers along the TPCK domain in teaching early childhood 

education. The overall mean of 2.86, indicating a moderate level of knowledge, suggests that while teachers 

possess a foundational understanding of integrating technology, pedagogy, and content, there is still room for 

improvement in their ability to effectively combine these areas in their teaching practice. Among the various 

competencies, teaching ECE with different instructional strategies and computer applications ranked the highest 

while taking a leadership role among colleagues in the integration of content, pedagogy, and technology 

knowledge ranked the lowest.  

The highest-rated skill was teaching ECE with different instructional strategies and computer applications 

which suggests that teachers are moderately knowledgeable in using technology alongside varied teaching 

methods to engage students. This finding is aligned with the increasing emphasis on diverse and flexible 

teaching strategies in early childhood education, where a combination of traditional and digital methods helps 

cater to different learning styles and foster an engaging, dynamic learning environment. Teachers may feel 

confident in leveraging a variety of instructional strategies, supported by technology, to create diverse learning 

experiences that promote student engagement and achievement. 

Additionally, selecting contemporary strategies and technologies that help teach ECE effectively ranked 

second. This result indicates that teachers are moderately knowledgeable in identifying and selecting appropriate 

technologies that can enhance teaching effectiveness. As early childhood education increasingly integrates 

digital tools into learning, the ability to select the right technology to complement pedagogical goals is vital for 

enhancing the educational experience. Teachers are likely aware of the broad range of available digital tools but 
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may require further support in mastering the integration of these tools into their day-to-day instructional 

practices. 

On the other hand, the lowest-rated item, taking a leadership role among colleagues in the integration of 

content, pedagogy, and technology knowledge, indicates that teachers may feel less confident or less involved in 

leading their peers in technology integration. This suggests that while teachers may have some understanding of 

how to combine content, pedagogy, and technology, they may not yet possess the leadership skills or 

institutional support to take an active role in guiding others. Leadership in educational technology integration is 

crucial for fostering a collaborative, school-wide culture of innovation and technological advancement [68]. 

Teachers who take on leadership roles can influence their colleagues' adoption of effective technology practices, 

ultimately improving overall teaching quality. 

Furthermore, teaching ECE successfully by combining content, pedagogy, and technology knowledge ranked 

fourth, indicating that teachers may still face challenges in seamlessly integrating all three elements—content, 

pedagogy, and technology—into their practice. This gap reflects the ongoing challenge in many educational 

settings of effectively blending technological tools with content and pedagogical strategies [69]. Despite 

teachers' moderate knowledge in each of these individual areas, there is often difficulty in synthesizing these 

elements into a cohesive, effective teaching approach. 

The findings of this study are consistent with those of a study [20] who found that teachers' Technological 

Pedagogical Content Knowledge (TPCK) was moderate, particularly in terms of their ability to combine these 

three domains effectively. Studies also highlighted that while teachers often feel moderately confident in using 

technology in the classroom, they struggle with integrating these technologies seamlessly with pedagogy and 

content. This suggests that there is a gap in teacher preparation programs that needs to be addressed, ensuring 

that teachers are not only proficient in using technology but also in blending it meaningfully with content and 

pedagogy [68]. 

Furthermore, it is argued that true TPCK requires not just an understanding of the separate components 

(technology, pedagogy, and content), but also a deep understanding of how these elements intersect in specific 

teaching contexts. The results of this study suggest that while teachers may have foundational knowledge in 

each area, the integration of these elements remains a challenge. 

The study reveals that teachers in early childhood education perceive themselves to have a moderate level of 

Technological Pedagogical Content Knowledge. Teachers demonstrate strength in using different instructional 

strategies and computer applications, and they are moderately confident in selecting contemporary technologies 

to support their teaching. However, there are significant gaps in areas such as leadership in technology 

integration and effectively combining content, pedagogy, and technology in practice. These findings underscore 

the need for ongoing professional development and support in helping teachers to better integrate technology 

into their pedagogical practice, with a particular focus on leadership training and the creation of professional 

learning communities to facilitate the sharing of best practices. 

 

B. Difference in the Level of Knowledge of Teachers of TPCK Construct According To Number of Years in 

Teaching 

Table 3 presents the differences in teachers’ self-perceived levels of knowledge of the TPCK (Technological 

Pedagogical Content Knowledge) construct in early childhood education, disaggregated by years of teaching 

experience. The analysis focuses on seven subdomains: Technological Knowledge (TK), Pedagogical 

Knowledge (PK), Content Knowledge (CK), Technological Pedagogical Knowledge (TPK), Pedagogical 

Content Knowledge (PCK), Technological Content Knowledge (TCK), and the integrative Technological 

Pedagogical Content Knowledge (TPCK). 

The results revealed that novice teachers, specifically those with 1–3 years of experience, reported the highest 

overall levels of knowledge across several TPCK constructs. This group was followed by teachers with 4–6 

years of experience, while those with more than 10 years of experience perceived themselves as only moderately 

knowledgeable in most TPCK areas. Notably, the most experienced group (10+ years) consistently rated 

themselves lower than their less experienced counterparts, particularly in integrated constructs such as TCK and 

TPCK. 
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TABLE 3 

DIFFERENCES IN THE LEVEL OF KNOWLEDGE OF TEACHERS OF THE TPCK CONSTRUCT IN TEACHING EARLY CHILDHOOD EDUCATION 

ACCORDING TO NUMBER OF YEARS IN TEACHING 

TPCK Constructs 
Years in Teaching Kruskal Wallis Test 

1-3 4-6 7-9 10+ X2 p-value 

Technological Knowledge (TK) 3.37 (HK) 3.23 (MK) 3.24 (MK) 3.24 (MK) 2.40 ns 0.49 

Pedagogical Knowledge (PK) 3.54 (HK) 3.44 (HK) 3.37 (HK) 3.56 (HK) 3.85 ns 0.28 

Content Knowledge (CK) 3.17 (MK) 2.86 (MK) 2.87 (MK) 2.90 (MK) 1.93 ns 0.59 

Technological Pedagogical Knowledge 

(TPK) 
2.98 (MK) 2.76 (MK) 3.00 (MK) 2.94 (MK) 

6.44 ns 0.09 

Pedagogical Content Knowledge (PCK) 3.28 (HK) 3.14 (MK) 3.23 (MK) 3.13 (MK) 1.07 ns 0.78 

Technological Content Knowledge (TCK) 3.13 (MK) 2.82 (MK) 3.00 (MK) 2.80 (MK) 7.47 ns 0.06 

Technological Pedagogical Content 

Knowledge (TPCK) 
2.98 (MK) 2.67 (LK) 3.04 (MK) 2.83 (MK) 

5.06 ns 0.17 

Legend: HK =Highly Knowledgeable MK = Moderately Knowledgeable ns not significant 

 

These patterns suggest that newer teachers may be more attuned to recent developments in educational 

technology integration, likely due to their exposure to TPCK frameworks during pre-service training and formal 

education. This supports the notion that teacher preparation programs in recent years have incorporated TPCK 

concepts more extensively, giving novice teachers a distinct advantage in technology-integrated pedagogical 

practices. 

This finding aligns with Prensky’s theory of "digital natives," which posits that individuals who have grown 

up in digitally rich environments are more naturally inclined to adopt and utilize technological tools in 

professional contexts [70]. Younger or newly trained teachers tend to be more familiar and comfortable with 

digital technologies, making them more confident in applying these tools in the classroom. Recent teacher 

education programs are more likely to emphasize the integration of pedagogy, content, and technology—further 

explaining the higher self-perception of TPCK knowledge among novice teachers [71]. 

However, when tested statistically using the Kruskal-Wallis test, the results did not show a significant 

difference in TPCK knowledge across the different teaching experience groups at the 0.05 level of significance. 

The highest observed differences were in the Technological Content Knowledge (TCK) and Technological 

Pedagogical Knowledge (TPK) domains, which had p-values of 0.06 and 0.09 respectively, suggesting a near-

significant trend but not enough to reject the null hypothesis. The integrative TPCK domain itself had a p-value 

of 0.17, indicating that, statistically, teaching experience does not significantly impact teachers’ perceived 

TPCK competence. 

Despite the lack of statistical significance, the numerical differences observed point to important practical 

implications. Experienced teachers, although strong in content and pedagogy, may not have received adequate 

or updated training in technology integration. This confirms the findings that years of teaching experience do 

not automatically translate to increased technological proficiency [72]. Experienced educators may excel in 

pedagogical practices, they often lag in effectively integrating technology unless provided with structured and 

continuous professional development [73]. 

Although no significant statistical differences were found, the observed trend suggests that less experienced 

teachers perceive themselves as more knowledgeable in TPCK constructs, likely due to their recent exposure to 

integrative instructional strategies. These findings underscore the need for targeted professional development 

initiatives that support veteran educators in developing and enhancing their technological and integrative 

teaching skills. All teachers, regardless of experience, should be provided with ongoing opportunities to build 

capacity in TPCK to ensure quality instruction in early childhood education. 

 

C. Level of Competence of Teachers of the TPCK Construct in Teaching Early Childhood Education Constructs  

Table 4 presents the level of competence of teachers of the TPCK construct in teaching early childhood 

education along major domain. The result suggests that teachers are proficient in integrating technology, 

pedagogy, and content knowledge in teaching ECE. Teachers can utilize technology to modify content, create 

targeted assessment instruments, and strategically choose efficient instructional methodologies to improve 
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learning. Teachers demonstrate confidence in integrating teaching skills and subject matter, employing diverse 

teaching methods effectively in the classroom [74]. The incorporation of technology into the classroom is 

essential for subject areas that necessitate a synthesis of technological, pedagogical, and content knowledge, 

which results in the convergence of technology content knowledge, pedagogical knowledge technology, and 

comprehensive TPCK [75].  

 
TABLE 4 

LEVEL OF COMPETENCE OF TEACHERS OF THE TPCK CONSTRUCT IN TEACHING EARLY CHILDHOOD EDUCATION ALONG MAJOR 

DOMAIN 

Domain Statement WM D.E. 

Technological 

Knowledge (TK) 

I solve technical problem with the computer  3.20 MC 

I use basic computer hardware  3.30 HC 

 I use basic computer software and their functions 3.16 MC 

I follow recent computer technologies  2.94 MC 

I use word-processor programs  3.76 HC 

I use electronic spreadsheets  3.38 HC 

I communicate through Internet tools  3.64 HC 

I use picture editing programs  2.96 MC 

I use presentation programs  3.32 HC 

I save data into digital media  3.76 HC 

I use mobile applications  3.20 MC 

I use internet-based file sharing programs  3.74 HC 

I use search engines  3.68 HC 

I use scanner 3.74 HC 

I use digital camera  3.24 MC 

I use printer 3.90 HC 

I use projector 3.60 HC 

I use audio equipment  3.48 HC 

I use television  3.80 HC 

I connect the computer related device to a Wi-Fi/ hotspot connection 3.78 HC 

Mean 3.48 HC 

Pedagogical 

Knowledge (PK) 

I assess student performance 3.70 HC 

I use different evaluation methods and techniques 3.72 HC 

I apply different learning theories and approaches  3.58 HC 

I am aware of possible student learning difficulties and misconceptions 3.22 MC 

I develop Performance Tasks and Mini tasks 3.76 HC 

I make class activities 3.80 HC 

Mean 3.63 HC 

Content Knowledge 

(CK) 

I apply what I know about key subject in teaching ECE 3.64 HC 

I research new developments in teaching ECE 3.46 HC 

I follow recent developments and applications in teaching ECE 3.68 HC 

I recognize leaders in teaching ECE 3.60 HC 

I follow up-to-date resources in teaching ECE 3.26 HC 

I attend conferences and activities in teaching ECE 3.14 MC 

Mean 3.63 HC 

Technological 

Pedagogical 

Knowledge (TPK)                                           

I choose technologies appropriate for my teaching/ learning approaches and 

strategies in teaching ECE 

3.70 HC 

I use learning management systems to support and facilitate student learning 

in teaching ECE 

2.94 MC 

I select technologies useful for my ECE teaching career  3.76 HC 

I develop class activities involving the use of instructional technologies 3.56 HC 

I evaluate appropriateness of a new technology for ECE teaching and 

learning  

3.28 HC 

Mean 3.45 HC 

Pedagogical 

Content Knowledge 

I select appropriate and effective teaching strategies in teaching ECE 3.66 HC 

I develop evaluation tests and surveys in teaching ECE 3.78 HC 
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(PCK) I prepare a learning plan including class/ school-wide activities 3.28 HC 

I meet objectives described in my learning plan 3.12 MC 

I apply established practices and approaches to developing knowledge in 

teaching ECE 

3.10 MC 

I make connections between my content area and other related subjects 3.18 MC 

Mean 3.35 HC 

Technological 

Content Knowledge 

(TCK) 

I use area-specific computer applications in teaching ECE 3.28 HC 

I use technologies to reach course objectives easily in my learning plan 3.72 HC 

I prepare a learning plan requiring the use of instructional technologies  3.58 HC 

I develop class activities and projects involving the use of instructional 

technologies 

3.64 HC 

I use instructional technologies in delivering content in teaching ECE 3.28 HC 

I use online resources for gathering content in teaching ECE 3.62 HC 

I attend online courses to update my knowledge in teaching ECE 2.88 MC 

Mean 3.43 HC 

Technological 

Pedagogical 

Content Knowledge 

(TPCK) 

I integrate appropriate instructional methods and technologies in teaching 

ECE 

3.26 
HC 

I select contemporary strategies and technologies helping to teach ECE 

effectively 

3.00 MC 

I teach ECE successfully by combining my content, pedagogy, and 

technology knowledge 

3.00 MC 

I take a leadership role among my colleagues in the integration of content, 

pedagogy, and technology knowledge 

2.92 MC 

I teach ECE with different instructional strategies and computer applications 3.10 MC 

 Mean 3.06 MC 

Legend: HC =Highly Competent MC = Moderately Competent 

 

Among all the domains, ―Content and Pedagogical Knowledge‖ domains ranked highest sharing the same 

mean of 3.63, indicating that teachers feel most confident in their ability to manage and implement effective 

teaching strategies. This finding aligns with the central role that pedagogy plays in early childhood education, 

where teachers are expected to create developmentally appropriate, engaging, and interactive learning 

environments. Teachers reported their highest competence in making class activities, which involves designing 

engaging learning experiences tailored to the developmental needs of young children. This is likely because 

ECE teachers are continually involved in creating such activities as a core part of their daily responsibilities. 

Additionally, teachers reported strong competence in developing performance tasks and mini-tasks, reflecting 

their ability to assess learners' skills and progress in authentic, meaningful contexts. 

Explanatory factors for the high competence in pedagogical knowledge may include the hands-on nature of 

ECE teaching, where teachers regularly engage in creating and implementing learning activities. Furthermore, 

pedagogical training, along with on-the-job experience, likely contributes to teachers' confidence in designing 

class activities that foster cognitive, social-emotional, and physical development in young children [76].  

The level of competence in Technological Knowledge suggests strong competence in using technology 

within the classroom. Teachers demonstrated high competence in using printers, televisions, and connecting 

devices to Wi-Fi—fundamental technologies that enhance classroom management and communication. 

Teachers also expressed confidence in using word-processing programs and saving data to digital media, 

essential for administrative tasks such as preparing lesson plans, managing records, and communicating with 

parents. 

Factors contributing to high competence in Technological Knowledge may include the ubiquity of technology 

in daily life and the increasing integration of digital tools in educational settings. Teachers may have had 

continuous exposure to these technologies, both in personal and professional contexts, which could explain their 

proficiency [77]. The availability of user-friendly technology in the classroom, such as interactive whiteboards 

and educational apps, may also contribute to teachers feeling comfortable using such tools. Additionally, 

teachers may have received some degree of training on how to use these technologies for instructional and 

administrative purposes, further enhancing their competence [78]. 

Teachers rated themselves to be highly competent in the "Content Knowledge‖ domain, reflecting their 

confidence in their understanding of the subject matter they teach. The highest-rated competency under Content 

Knowledge was following recent developments and applications in teaching ECE, suggesting that teachers are 
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aware of current trends and innovations in early childhood education. Teachers also expressed strong 

competence in applying their content knowledge effectively in the classroom, indicating their ability to connect 

their understanding of child development and subject matter to teaching practices. 

However, attending conferences and professional development activities in ECE was rated the lowest in this 

domain, indicating that while teachers feel knowledgeable about their subject, they may have limited 

opportunities to engage in formal professional development activities. The lower ranking of attending 

conferences might be explained by barriers such as time constraints, limited access to financial resources, or the 

availability of professional development programs in their region.  

Several factors likely contribute to the overall competence of teachers across the three TPCK domains. 

Experience plays a crucial role in shaping teachers' self-perceptions of competence. Teachers with more years of 

teaching experience tend to feel more confident in their ability to manage classroom activities, use technology 

effectively, and apply content knowledge in practice. However, as shown in the results, teaching experience 

alone does not guarantee proficiency in all domains of TPCK. For example, while teachers may feel highly 

competent in pedagogical activities due to their hands-on classroom experience, they may struggle more with 

applying theoretical frameworks or attending professional development activities [75]. Another important factor 

is the availability of professional development opportunities. Teachers who have access to ongoing training in 

both pedagogical and technological skills are likely to feel more competent. However, as noted, a lack of 

resources, including time and funding, can create barriers to attending such opportunities, particularly for 

conferences and specialized workshops in content knowledge [79]. Furthermore, the lack of institutional support 

for ongoing professional learning could also limit teachers' participation in such activities. 

Additionally, the contextual factors of the school environment—such as the level of institutional support, 

access to technology, and the availability of teaching assistants or support staff—also influence teachers' 

competence in these domains. Schools with more resources may provide teachers with better access to tools, 

training, and opportunities to enhance their knowledge and skills [80]. 

ECE teachers report strong competence in the major TPCK domains, particularly in Pedagogical Knowledge 

and Technological Knowledge. Teachers' strongest competencies lie in designing developmentally appropriate 

activities, using basic technology tools, and staying updated with educational content. However, the study 

reveals a gap in engagement with formal professional development activities, particularly in content-related 

areas. To address this gap, it is crucial to provide teachers with more accessible, cost-effective, and targeted 

professional development opportunities, as well as support from institutions to overcome barriers such as time 

and financial constraints. This approach will ensure that teachers can continue to strengthen their competence 

and effectively integrate technology, pedagogy, and content knowledge in their classrooms. 

In the combined domains, teachers reported the highest level of competence in TPK, particularly in selecting 

technologies that support effective teaching in ECE settings. This suggests a strong capacity among educators to 

choose developmentally appropriate technological tools that enhance teaching and learning. This finding is 

significant, especially in early childhood contexts where interactive, multimedia-rich tools can play a pivotal 

role in fostering children’s holistic development,  

Moreover, the ability to align technology with pedagogical strategies was also rated highly, indicating an 

understanding that meaningful technology integration requires alignment with learning objectives and 

instructional methods [16]. However, teachers reported lower competence in using learning management 

systems (LMS) such as Google Classroom, Zoom, and Edmodo. This moderate competence may stem from 

limited training or experience with LMS platforms, underscoring a need for targeted professional development 

[20]. 

Given the growing reliance on digital platforms in education, enhancing teachers’ proficiency in using LMS 

tools is essential. Effective use of LMS can streamline instruction, track student progress, and support 

differentiated. Therefore, professional development programs should focus on practical training that enables 

educators to maximize the potential of LMS in the early childhood classroom. 

Teachers also rated themselves as highly competent in Pedagogical Content Knowledge, with the highest 

competency in developing evaluation tools such as tests and surveys. This suggests a strong ability to assess 

student learning effectively, a skill that is critical in early childhood settings where formative assessment guides 

instructional decision-making. 

Another area of strength is the selection of appropriate teaching strategies, which is essential for engaging 

young learners and facilitating meaningful learning experiences [81]. However, lower scores in competencies 
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related to meeting learning objectives and applying established teaching practices suggest areas for further 

development. Teachers sometimes struggle to align instructional plans with intended objectives. 

Additionally, the moderate competence in making interdisciplinary connections suggests a need for support in 

integrating subject areas—a practice vital for fostering a comprehensive understanding among young learners. 

Professional development that emphasizes aligning instructional strategies with objectives and promoting 

interdisciplinary learning could significantly enhance Pedagogical Content Knowledge. 

Technological Content Knowledge was another domain where teachers perceived themselves as highly 

competent. Teachers showed strong abilities in using technology to meet learning objectives, design class 

activities, and gather educational content. These findings reflect a positive trend in utilizing digital tools for 

effective instruction [82]. 

Developing engaging, tech-based activities suggests that educators are fostering creativity and critical 

thinking through instructional technologies [83]. Proficiency in sourcing online content also indicates teachers' 

capacity to stay current and deliver relevant lessons.  

Nevertheless, attending online courses to update teaching knowledge ranked lowest, indicating a gap in 

continuous professional development. The effectiveness of online learning hinges on active teacher participation. 

Similarly, while teachers demonstrated competence in using general technology, proficiency in subject-specific 

applications was relatively lower, pointing to the need for focused training in these tools. 

To sum up, Early Childhood Education teachers perceive themselves as highly competent across TPK, PCK, 

and TCK domains, with notable strengths in selecting and applying technology to enhance teaching and learning. 

However, areas such as the use of LMS, meeting instructional objectives, and engaging in ongoing professional 

development reveal growth opportunities. 

To support continued competence, professional development initiatives should offer comprehensive, hands-

on training that bridges theoretical knowledge with classroom practice. Emphasizing the integration of LMS, the 

development of interdisciplinary connections, and the use of specialized technological tools will further 

empower educators to deliver high-quality early childhood education. 

Table 4 also presents the level of competence of teachers of the TPCK construct in teaching early childhood 

education. The overall mean score of 3.06 indicates that teachers are moderately competent in integrating 

content, pedagogy, and technology in teaching early childhood education. The result is attributed to the fact that 

TPCK requires the seamless integration of technology, pedagogy, and content specific to early childhood 

development, which is inherently complex. Teachers find it challenging to fully integrate these domains 

effectively, leading to a moderate self-assessment of their competence [13]. They often possess knowledge of 

individual components but struggle to synthesize them holistically in practice. While teachers might have a 

theoretical understanding, practical implementation of technology in early childhood settings can be limited due 

to a lack of hands-on experience or confidence. This gap between theory and practice results in teachers 

perceiving themselves as moderately competent [84]. 

Among the specific competencies, integrating appropriate instructional methods and technologies ranks 

highest, reflecting teachers' ability to combine instructional strategies with technology effectively. In contrast, 

taking a leadership role among colleagues ranked the lowest, indicating a potential area for professional growth. 

In terms of integrating appropriate instructional methods and technologies in teaching ECE, it demonstrates 

that teachers feel confident in selecting and applying suitable instructional strategies alongside technology tools 

in their classrooms. This finding suggests that teachers are aware of the importance of matching pedagogical 

methods with technological tools to create a cohesive and engaging learning environment [85]. Teachers are 

increasingly integrating technology with content and pedagogy to meet the diverse needs of young learners [86]. 

Additionally, teaching ECE with different instructional strategies and computer applications reflects teachers' 

ability to diversify their approaches and adapt technology to support various teaching strategies. Effective 

technology integration requires a balance between content, pedagogy, and technology, a balance that is key to 

enhancing learning outcomes in early childhood settings [82]. 

Although teachers show moderate competence in selecting contemporary strategies and technologies and 

teaching ECE successfully by combining content, pedagogy, and technology knowledge, these scores reflect 

areas where teachers might benefit from additional professional development. While teachers are integrating 

technology and pedagogy, further exploration of contemporary educational technologies and their specific 

applications in ECE could enhance their ability to select the most effective tools for their students' needs [86]. 

Furthermore, the lowest-ranked competency—taking a leadership role among colleagues in the integration of 

content, pedagogy, and technology knowledge—indicates that teachers may not feel confident in leading or 
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mentoring their peers. Leadership in this context is crucial for fostering a collaborative and supportive 

professional environment where teachers can share insights and best practices for technology integration [87]. 

Professional development opportunities that focus on leadership skills in the context of technology integration 

could help address this gap. 

The results suggest that while teachers demonstrate moderate competence in combining content, pedagogy, 

and technology, there are areas that could benefit from focused professional development. Strengthening 

teachers' leadership skills and increasing their familiarity with contemporary strategies and technologies could 

further enhance their ability to effectively integrate technology into their teaching practice. It is emphasized that 

teachers should be provided with opportunities not only to learn how to use technology but also to engage in 

collaborative efforts with their colleagues to share best practices and experiences [82]. 

Additionally, increasing teachers' confidence in taking leadership roles related to the integration of 

technology, pedagogy, and content could help create a more innovative and supportive learning environment. 

Professional development should incorporate both technical and leadership components to enable teachers to act 

as mentors and leaders within their schools [82, 87] 

Overall, teachers show moderate competence in TPCK, with the strongest areas being the integration of 

instructional methods with technology and using various instructional strategies. However, there is room for 

improvement in leadership roles and in selecting contemporary strategies and technologies. This indicates a 

need for targeted professional development that not only focuses on technology use but also enhances leadership 

and collaborative skills within schools. 
 

D. Difference in the Level of Knowledge of Teachers of TPCK Construct According To Number of Years in 

Teaching 

The findings from this study provide a nuanced understanding of how early childhood education (ECE) 

teachers perceive their competence in Technological Pedagogical Content Knowledge (TPCK) across different 

levels of teaching experience. Based on the Kruskal-Wallis test, no statistically significant differences were 

observed in overall TPCK competence when teachers were grouped by years of teaching (p=0.59). Teachers 

across all experience levels rated themselves as Moderately Competent in TPCK, suggesting a shared sense of 

efficacy in integrating technology with content and pedagogy, regardless of tenure. This uniformity may reflect 

the widespread emphasis on holistic, play-based teaching approaches in ECE, where technology integration is 

typically less prescriptive than in primary or secondary education settings. 
 

TABLE 5 

DIFFERENCES IN THE LEVEL OF COMPETENCE OF TEACHERS OF THE TPCK CONSTRUCT IN TEACHING EARLY CHILDHOOD EDUCATION 

ACCORDING TO NUMBER OF YEARS IN TEACHING 

TPCK Constructs 
Years in Teaching Kruskal Wallis Test 

1-3 4-6 7-9 10+ X2 p-value 

Technological Knowledge (TK) 3.48 (HC) 3.50 (HC) 3.25 (HC) 3.50 (HC) 2.15 ns 0.54 

Pedagogical Knowledge (PK) 3.78 (HC) 3.62 (HC) 3.43 (HC) 3.60 (HC) 5.60 ns 0.13 

Content Knowledge (CK) 3.56 (HC) 3.42 (HC) 3.23 (MC) 3.49 (HC) 5.32 ns 0.15 

Technological Pedagogical Knowledge 

(TPK) 
3.64 (HC) 3.40 (HC) 3.40 (HC) 3.40 (HC) 

5.26 ns 0.15 

Pedagogical Content Knowledge (PCK) 3.50 (HC) 3.42 (HC) 3.20 (MC) 3.30 (HC) 6.80 ns 0.08 

Technological Content Knowledge (TCK) 3.63 (HC) 3.36 (HC) 2.97 (MC) 3.45 (HC) 15.63 * 0.001 

Technological Pedagogical Content 

Knowledge (TPCK) 
3.18 (MC) 2.95 (MC) 3.04 (MC) 3.03 (MC) 

1.90 ns 0.59 

Legend:  

HC =Highly Competent MC = Moderately Competent ns not significant * significant at 5% level of significance 

 

However, a significant exception emerged in the domain of Technological Content Knowledge (TCK). The 

Kruskal-Wallis test revealed a statistically significant difference (p=0.001), prompting further post hoc analysis 

using the Dwass-Steel-Critchlow-Fligner test. This revealed that teachers with 7–9 years of teaching experience 

perceived themselves as significantly less competent in TCK compared to those with 1–3 years, 4–6 years, and 



 cognizancejournal.com 

Melissa A. Leon, Cognizance Journal of Multidisciplinary Studies, Vol.5, Issue.6, June 2025, pg. 128-155 

(An Open Accessible, Multidisciplinary, Fully Refereed and Peer Reviewed Journal) 

ISSN: 0976-7797 

Impact Factor: 5.183 

Index Copernicus Value (ICV) = 77.57 
 

©2025, Cognizance Journal, ZAIN Publications, Fridhemsgatan 62, 112 46, Stockholm, Sweden, All Rights Reserved                         149 

10+ years. Specifically, the 7–9 year group had the lowest mean score (2.97, Moderately Competent), indicating 

a potential drop in perceived TCK competence during the mid-career phase. 

This finding holds important implications. Mid-career teachers may face increasing administrative 

responsibilities or experience professional stagnation, reducing their engagement with emerging educational 

technologies. In contrast, early-career teachers are more likely to have received recent pre-service training that 

emphasizes technology integration, while veteran educators may have developed adaptive strategies over time to 

incorporate technological tools into content delivery. These interpretations align with prior research indicating 

that technology competence does not always increase linearly with experience. For example, an author [88] 

observed that while age did not significantly predict overall TPCK in multivariate analyses, older teachers 

demonstrated greater confidence in Content Knowledge, particularly in STEM areas. It is also highlighted that 

long-term engagement with technology in STEM teaching can contribute to stronger TCK [89]. 

Moreover, the higher TCK ratings among early-career teachers could be attributed to their exposure to 

contemporary instructional methods. Another study found that younger educators benefited from digital 

storytelling approaches that improved their pedagogical and content delivery skills [90]. This resonates with 

findings who observed that structured, content-specific instruction—as is often found in primary education—

yields stronger TK and TCK outcomes than the more holistic approaches typical in ECE [91-92]. 

The lack of significant differences in the TPCK composite score, despite divergence in specific domains like 

TCK, points to a deeper issue: while ECE teachers may integrate pedagogical and technological knowledge 

adequately, their ability to link these to specific content areas—especially in a technologically mediated way—

remains uneven. This suggests a need for targeted, domain-specific professional development that not only 

introduces teachers to new digital tools but also trains them in applying these tools to content-specific 

instructional strategies. 

Furthermore, the significant drop in TCK competence among teachers with 7–9 years of experience 

underscores the importance of ongoing support throughout a teacher’s career, not just at entry-level or 

leadership stages. Institutions may benefit from implementing mentorship programs or continuous learning 

communities that keep mid-career educators engaged with technological innovations relevant to early childhood 

pedagogy. 

In summary, while the data suggest relative parity in overall TPCK perceptions across experience levels, the 

significant variations in TCK call for strategically timed interventions to support mid-career professionals. 

Future research should further explore the causes of this mid-career dip and examine whether similar trends 

emerge across other domains or educational contexts. 

 

E. Relationship Between the Level of Knowledge and Level of Competence of Teachers of the TPCK Contstruct 

in Teaching Early Childhood Education  

 
TABLE 6 

CORRELATION BETWEEN KNOWLEDGE AND COMPETENCE OF TEACHERS TEACHING ECE IN TPCK  

TPCK Constructs Correlation Coefficient (Spearman's rho) P-value 

Technological Knowledge (TK) 0.421** 0.002 

Pedagogical Knowledge (PK) 0.560** <.001 

Content Knowledge (CK) 0.097ns 0.501 

Technological Pedagogical Knowledge (TPK) 0.089ns 0.539 

Pedagogical Content Knowledge (PCK) 0.224 ns 0.118 

Technological Content Knowledge (TCK) 0.226 ns 0.115 

Technological Pedagogical Content Knowledge (TPCK) 0.175 ns 0.225 

Legend: **-significant at 0.05 level ns not significant 
 

The correlation analysis between early childhood education (ECE) teachers' self-perceived knowledge and 

competence across the TPCK framework reveals a nuanced picture of instructional capacity. While the 

integrated construct of Technological Pedagogical Content Knowledge (TPCK) showed no significant 

correlation with competence, two foundational domains—Technological Knowledge (TK) and Pedagogical 

Knowledge (PK)—emerged as significantly and positively related to teaching competence, with Spearman's rho 

values of 0.421 (p = 0.002) and 0.560 (p < 0.001), respectively. These findings indicate that teachers who are 

confident in their technological and pedagogical understanding tend to feel more competent in their instructional 

practices, particularly in early childhood settings. 
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This result affirms the foundational role of TK and PK in shaping effective teaching, consistent with earlier 

theoretical models [19], [18], and recent empirical studies [86], [94]. Authors emphasize that strong individual 

domains—especially pedagogical and technological—are key drivers of teacher efficacy, especially when 

working with younger learners in dynamic, developmentally responsive classrooms. These insights align with 

the present findings, suggesting that while integrated constructs like TPCK are valuable in theory, it is the 

strength of discrete knowledge domains that more strongly predicts instructional competence in early childhood 

education [86, 94]. 

The strength and significance of these relationships underscore the importance of focusing teacher 

development efforts on foundational knowledge areas. Professional development should prioritize structured 

learning in TK and PK, rather than assuming that integrated knowledge such as TPCK will automatically 

translate into effective practice. Authors similarly concluded that ECE teachers who demonstrated stronger 

pedagogical and technological proficiency were more effective in implementing developmentally appropriate 

instructional strategies [95, 10] . Improvements in specific domains like Technological Content Knowledge 

(TCK) and Pedagogical Content Knowledge (PCK) increased teacher confidence and classroom competence—

though such gains often depended on practice-based training and contextual supports. 

The moderate correlation between TK/PK and competence also reveals the limitations of declarative or self-

perceived knowledge. As  author suggests, competence is not merely a function of knowing "what" but also of 

knowing "how" and "when." Declarative knowledge may reflect theoretical familiarity, whereas competence is 

procedural and contextually bound. Teachers may know about technological tools or instructional strategies but 

still struggle to apply them effectively without adequate opportunities for experiential learning and situated 

practice. In ECE, this disconnect may be further amplified by classroom variables such as access to resources, 

child development diversity, and institutional support structures [96]. 

This theoretical-practical gap also helps explain why no significant correlation was observed for TPCK, TPK, 

PCK, or TCK. These constructs require not just content familiarity but the ability to synthesize multiple 

knowledge domains in fluid and developmentally appropriate ways. Yet, many teachers—especially those with 

limited classroom experience or insufficient professional mentoring—may lack the contextual knowledge or 

confidence to execute such integration effectively [93]. 

Another plausible explanation for the weak correlations in combined TPCK domains is the misalignment 

between knowledge and experience across teacher demographics. Older teachers may have deeper pedagogical 

insight but lower technological fluency, while younger teachers often possess the reverse [97]. This imbalance 

limits their ability to enact TPCK holistically, which depends on balancing all knowledge dimensions fluidly in 

response to pedagogical contexts. 

Given these findings, there is a pressing need to reframe teacher professional development around 

progressive, domain-specific learning that culminates in integrative applications. Teachers must first attain 

fluency in foundational areas—especially TK and PK—before being asked to synthesize them into 

comprehensive TPCK-based instruction. In other words, integration must be scaffolded, not assumed. 

Professional development models such as lesson study, coaching, and co-teaching can provide such scaffolding 

by promoting reflective practice and feedback in authentic classroom environments. 

Furthermore, curriculum designers and educational leaders should consider embedding practice-oriented 

TPCK development into teacher education programs. Teachers are more likely to translate knowledge into 

competence when learning is embedded in real-world challenges and collaborative pedagogical inquiry [10]. 

Especially in ECE, where instructional decisions must be developmentally responsive, teachers need adaptable 

frameworks supported by sustained mentoring and experiential learning opportunities. 

Thus, the present study highlights that while integrated constructs like TPCK are conceptually robust, 

competence in early childhood education is most strongly predicted by strength in foundational domains—

specifically technological and pedagogical knowledge. The results call for a recalibration of teacher 

development programs, emphasizing phased, domain-specific growth before integration. By reinforcing TK and 

PK, and then guiding teachers through context-based synthesis, education systems can better equip ECE 

teachers to deliver high-quality, competent instruction. 
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IV. CONCLUSION AND RECOMMENDATION 

This section presents the conclusions and recommendations based on the key findings of the study on the 

relationship between Technological Pedagogical Content Knowledge (TPCK) and teaching competence among 

Early Childhood Education (ECE) teachers in the Kapangan District, Benguet. 

The TPCK construct involves the intersection of three domains: technology, pedagogy, and content. This 

multidimensional framework presents a complex challenge for teachers, particularly in ECE settings where 

developmental appropriateness is critical. The study revealed that years in teaching influence teachers’ 

knowledge of TPCK; however, experience alone does not ensure mastery in integrating these domains. This 

suggests that the continuous evolution of educational technology and pedagogical strategies demands ongoing 

learning and adaptability from educators. 

TPCK integration in ECE requires developmentally aligned instructional strategies that merge content 

expertise, pedagogical skill, and technological tools. Teachers in this study reported only moderate levels of 

competence in TPCK, suggesting that integration remains a significant challenge. This could be due to limited 

exposure to integrative teaching models or a lack of context-specific application during training. 

The study found that while teachers may possess substantial knowledge in individual TPCK domains, this 

does not necessarily translate into competence. Factors such as limited practical experience, inadequate 

professional development, varying levels of institutional support, and contextual classroom constraints may 

hinder the practical application of knowledge. In the Philippine context, especially in rural public schools, these 

external factors can significantly affect how well teachers are able to implement TPCK in actual teaching 

situations. 

Based on these findings, several key recommendations are proposed: 

1. The Schools Division Office (SDO) of Benguet, under the Department of Education, should develop and 

institutionalize structured and ongoing professional development programs focused on foundational knowledge 

areas—particularly Technological Knowledge (TK) and Pedagogical Knowledge (PK)—and their integration 

into TPCK. These should be aligned with the Philippine Professional Standards for Teachers (PPST) and 

tailored to ECE-specific contexts, covering instructional planning, digital integration, and developmentally 

appropriate practices. 

2. Recognizing that competence is not solely dependent on years of teaching, school heads and principals are 

encouraged to embed hands-on support systems in their In-Service Training (INSET) programs. Initiatives such 

as mentoring, peer coaching, and collaborative lesson planning should be implemented to allow teachers—

especially in multigrade or rural contexts—to co-develop and refine TPCK-aligned instructional strategies in 

their actual classrooms. 

3. As findings show that the major domains (TK, PK, CK) and their combined applications are most strongly 

linked with competence, teacher education institutions and in-service training providers must prioritize these 

areas. The Department of Education may consider implementing modular training on digital pedagogy, child-

centered active learning strategies, and low-cost or localized educational technologies for ECE instruction. 

4. School leaders—including the Public Schools District Supervisor (PSDS), principals, and teacher-in-charge 

personnel—should cultivate a culture of innovation, reflective practice, and responsible experimentation in the 

use of technology. Schools must provide an enabling environment that encourages teachers to design and test 

new technology-integrated approaches, share best practices, and learn from each other within professional 

learning communities. 

5. Further research should be conducted on how teachers can effectively combine and apply all elements of the 

TPCK framework in actual ECE teaching practice. This is especially vital in the Cordillera Administrative 

Region and other underserved areas where contextual challenges (e.g., limited digital access, large class sizes) 

affect TPCK application. Action research conducted at the school level may yield practical insights for 

improving teaching quality. 

6. Continuous Professional Development (CPD) programs implemented at the school, district, or regional level 

must give precedence to enhancing TK and PK. Specific focus areas may include digital storytelling, interactive 

classroom media, technology-supported formative assessment, and the use of open educational resources—all of 

which support holistic development in early childhood learners. 

By acting on these recommendations, the education sector—through collaborative efforts of DepEd, local 

SDOs, and individual schools—can significantly enhance the competence and confidence of early childhood 

teachers in applying TPCK effectively, ultimately improving learning outcomes for young Filipino learners. 
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