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ABSTRACT 
 The primary objective of this study was to examine the relationship between teachers' content knowledge and their 
ability to customize learning materials for diverse learner needs in secondary public schools in Panabo City, 
utilizing a parallel convergent mixed-method research design. The study involved 294 public secondary school 
teachers selected through simple random sampling. Quantitative data were collected using modified survey 
questionnaires, while qualitative insights were gathered through semi-structured interviews. Results indicate that 
teachers' content knowledge is generally extensive, with integration of concepts across the curriculum being the 
most evident, while application to real-world situations is the least evident. Teachers' ability to customize learning 
materials is also rated as extensive, particularly in incorporating student feedback, while personalization of learning 
activities is the least evident. A strong positive relationship was found between teachers' content knowledge and 
their ability to customize learning materials, suggesting that teachers with strong content mastery are better at 
adapting instruction. Qualitative findings confirm these results, highlighting teachers' focus on factual accuracy, 
practical examples, and differentiated instruction. The study emphasizes the need for professional development 
programs focused on enhancing real-world application and personalized learning. 
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INTRODUCTION 
In the Secondary School District of Panabo City, the capability of teachers to effectively customize learning 

materials to the diverse needs of students is pivotal for fostering an inclusive and effective educational environment. 

This study aims to explore this crucial aspect by examining the link between teachers’ content knowledge and their 

proficiency in adapting educational content. Utilizing a mixed-methods convergent approach, this research will 

integrate quantitative data on the direct impacts of teachers’ content knowledge with qualitative insights into the 

customization practices and challenges faced by teachers. This methodology allows for a comprehensive analysis, 

providing both breadth and depth of understanding concerning how well teachers can tailor their instructional 

strategies to meet the varied learning styles and needs of their students. 

 

Teachers' challenges in effectively customizing learning materials for diverse learner needs are pervasive across 

different educational systems worldwide, including the USA, UK, Asia, and the Philippines. In the USA, Walqui 

and Bunch (2019) highlight the complexities involved in designing curricula that cater effectively to English 

learners, underlining the lack of teacher preparedness in addressing the linguistic and cultural diversities of their 

classrooms. Similarly, Curtin and Sarju (2021) emphasize the critical need for co-creating online learning 

environments that deliver personalized content, a strategy that hinges significantly on the teacher’s ability to adapt 

materials to meet varied learning styles and preferences. These examples point to systemic issues where teachers are 

often ill-equipped to manage the diverse needs of their students, adversely affecting the quality of learning 

outcomes. 

 

In the UK and Asia, the discourse around inclusivity in education stresses similar themes. Mitchell and Sutherland 

(2020) discuss the utilization of evidence-based teaching strategies that are crucial for special and inclusive 

education settings in the UK. However, the implementation of such strategies often falls short due to a lack of 

comprehensive training and resources for teachers. On the other hand, Wahono, Lin, and Chang (2020) provide 

evidence from Asian contexts showing that STEM education's effectiveness greatly depends on the teacher's 

capability to integrate culturally relevant and personalized teaching methods, which are not universally prevalent 

due to standardized approaches that neglect individual learning needs. 

 

Turning to the Philippines, the situation mirrors the global challenge of customizing learning materials effectively. 

Siagan, Saragih, and Sinaga (2019) emphasize the importance of problem-based learning models to enhance 

students' mathematical problem-solving and metacognition abilities. However, the successful implementation of 

these models is contingent upon teachers’ abilities to develop and modify learning materials accordingly, which is 

often hindered by inadequate professional development. Additionally, Tarrayo and Anudin (2023) discuss the urgent 
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need for materials development in flexible learning settings, a demand accentuated during the pandemic, which 

further stretched the capacities of teachers to adapt quickly to new educational demands and technological 

interfaces. 

 

Similarly, in the researcher’s setting there exists a concerning issue within the district: a number of teachers 

demonstrate a poor ability to customize learning materials effectively for diverse learner needs. This shortfall 

potentially stems from a lack of deep content knowledge or insufficient training in diverse instructional strategies, 

which could hinder students' academic progress and engagement. By focusing on this problem, the study seeks to 

identify specific areas where educators may lack crucial skills or knowledge, thus informing targeted professional 

development programs. Additionally, the findings will offer actionable insights for policy makers and educational 

leaders in the district to implement support systems and resources that enhance teachers' capabilities. Ultimately, the 

goal is to improve educational outcomes by equipping teachers with the necessary tools to adapt teaching methods to 

the diverse educational landscape of today’s classrooms. 

 

Despite the global acknowledgment of the need for personalized education approaches, there remains a significant 

disparity in the ability of teachers in Panabo City to effectively customize learning materials, a shortfall that could 

be rooted in both a lack of deep content knowledge and insufficient training in diverse instructional strategies. 

Similar challenges are reported worldwide, indicating a systemic issue in teacher education and professional 

development. For instance, studies like those by Walqui and Bunch (2019) in the USA and Mitchell and Sutherland 

(2020) in the UK emphasize the urgent need for curricula that cater to diverse student populations and point to 

deficiencies in teacher preparedness and resource availability. The local context in Panabo City mirrors these 

international concerns, with teachers struggling to meet the varied needs of students, thereby affecting overall 

educational outcomes and student engagement. 

 

Addressing this gap, the proposed study aims to shed light on specific deficiencies within the district's educational 

practices, particularly focusing on the capacity of teachers to adapt and personalize learning materials. This 

exploration is vital as evidenced by similar research in regions such as Asia, where Wahono, Lin, and Chang (2020) 

highlight the essential nature of culturally relevant and personalized teaching methods in STEM education. The 

urgency for this study in Panabo City is further amplified by the ongoing challenges faced during the pandemic, as 

noted by Tarrayo and Anudin (2023), which have pushed the need for flexible and adaptable teaching resources to 

the forefront. By pinpointing the exact areas where local educators lack crucial skills or knowledge, the study not 

only aligns with global educational trends but also provides actionable insights for policymakers and educational 

leaders in the district. These findings will be instrumental in crafting targeted professional development programs 

and support systems that enhance the capabilities of teachers, ultimately leading to a more inclusive and effective 

educational environment that is responsive to the diverse landscape of today’s classrooms. 

 

LITERATURE REVIEW 

Content knowledge refers to teachers’ understanding and mastery of the subject matter that they are tasked to teach. 

This knowledge includes familiarity with the facts, concepts, theories, and procedures within the disciplines they 

teach and the ability to integrate this knowledge in facilitating student learning (Martin and Jamieson-Proctor, 2020). 

The high status of content knowledge interplays with pedagogical skills to optimize teaching effectiveness and 

student learning outcomes. By integrating theories with practical examples, the book advocates for a strategic focus 

on PCK development in teacher education programs to ensure that science teachers are well-equipped to navigate 

the complexities of teaching in diverse classrooms (Hume et al., 2019). 

 

The significance of teachers' content knowledge in influencing student academic achievement is well-documented, 

with several studies highlighting its central role in effective teaching and learning processes. Jacob, John, and 

Gwany (2020) provide a comprehensive theoretical overview that underscores how teachers' pedagogical content 

knowledge (PCK) directly correlates with improved student outcomes. This relationship is supported by Gess-

Newsome et al. (2019), who empirically demonstrate that teachers with robust pedagogical content knowledge not 

only enhance their teaching practices but also significantly elevate student achievement in science education. These 

findings suggest that a deep understanding of both content and pedagogical strategies is crucial for facilitating 

effective learning environments. 

 

Further exploring the dynamics of content knowledge, Nilsson and Karlsson (2019) utilize digital technologies and 

Content Representation (CoRes) to capture and enhance student teachers’ PCK, demonstrating that these tools can 

significantly refine the teaching process. Similarly, Neumann, Kind, and Harms (2019) investigate the amalgam of 

teachers' content knowledge with their pedagogical skills, revealing that the integration of these knowledge domains 

is essential for effective science teaching. Their research provides insight into how specialized content knowledge, 

when effectively combined with pedagogical techniques, substantially impacts teaching efficacy and student 

comprehension, emphasizing the necessity for ongoing professional development in these areas. 

 

This refers to the precision and correctness with which teachers present subject matter during instruction. Teachers 

with high content knowledge are able to provide factual and up-to-date information without inaccuracies or 

misconceptions (Martin and Jamieson-Proctor, 2020). A study explores the intersection of teachers' content 

knowledge and their attitudes towards using ICT for instructional delivery in secondary schools in Onitsha North, 

Anambra State, Nigeria. Their study highlights that teachers with high content knowledge are more likely to utilize 
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ICT tools effectively, leading to more accurate and efficient delivery of educational content. This relationship 

underscores the critical role of comprehensive subject mastery in enhancing the quality of instruction through 

advanced technological means, suggesting that improving teachers' content knowledge is essential for leveraging 

ICT in education (Ikwuka et al., 2020). 

 

Meanwhile, high content knowledge among teachers significantly contributes to the accuracy of information 

delivery in educational contexts, as highlighted in recent scholarly research. Bragg, Walsh, and Heyeres (2021) 

emphasize that well-designed online professional development programs that enhance teachers' content knowledge 

directly correlate with improved accuracy and efficacy in teaching across various subjects. These findings suggest 

that when teachers possess comprehensive and accurate content knowledge, they are better equipped to deliver 

information effectively in virtual settings, which is crucial for maintaining educational quality in increasingly digital 

landscapes. Similarly, Boggs (2019) investigates the effects of different feedback mechanisms in language 

instruction and finds that teachers with strong content knowledge can provide more precise and scaffolded corrective 

feedback, which significantly improves students' grammatical accuracy in English as a second language writing. 

This highlights the pivotal role of deep content knowledge in enabling teachers to tailor their feedback and 

instructional methods to meet the specific learning needs of their students. 

 

Additionally, Napoles and MacLeod (2013) supports the view that the depth of teachers' content knowledge 

influences their delivery methods and the perceived effectiveness of their teaching, particularly in preservice 

educational settings. They noted that accurate delivery of content, underpinned by robust subject knowledge, leads 

to observable improvements in student progress, which in turn enhances student perceptions of teaching 

effectiveness. Also, in a study focused on health management information systems, also underscore the importance 

of content accuracy, showing that high levels of content knowledge among health professionals significantly 

improve data accuracy and service delivery in healthcare settings. Although focused on a different sector, this 

research parallels educational findings, reinforcing the universal importance of solid content knowledge for accurate 

and effective information dissemination across professional fields (Endriyas et al., 2019). 

 

Statement of the Problem 

This study examined the relationship between teachers' content knowledge and ability to customize learning 

materials for diverse learner needs in Secondary Public Schools in Panabo City. A parallel convergent mixed 

methods design was used, and it involved collecting qualitative data and quantitative results simultaneously. In the 

quantitative phase of the study, primary data were ollected from the public secondary school teachers regarding the 

relationship between teachers' content knowledge and ability to customize learning materials for diverse learner 

needs. The research questions underlying the investigation in this study were as follows: 

1. What is the extent of teachers' content knowledge in terms of: 

1.1 accuracy in information delivery; 

1.2 ability to answer questions thoroughly; 

1.3 integration of concepts across curriculum; and 

1.4 application of knowledge to real-world situations? 

2. What is the extent of teachers' ability to customize learning materials for diverse learner needs in terms of: 

2.1 differentiation in instructional methods; 

2.2 use of multilevel resources; 

2.3 incorporation of student feedback into material design; and 

2.4 personalization of learning activities? 

3. Is there a significant relationship between teachers' content knowledge and ability to customize learning 

materials for diverse learner needs? 

4. What are the lived experiences of participants with regard to teachers' content knowledge and ability to 

customize learning materials for diverse learner needs? 

5. To what extent do the qualitative findings corroborate with the quantitative data? 

 

METHODOLOGY 

Research Design  

In this study, the researcher employed mixed methods, specifically a convergent research design. As described 

by Headley and Plano Clark (2020), a mixed method research design involved the integration of qualitative 

and quantitative research approaches within a single study to provide a comprehensive analysis of the research 

question. This design allowed the researcher to collect numerical data and detailed contextual information 

simultaneously. In this study, a mixed method approach was advantageous as it enabled the collection of 

quantifiable data on teacher effectiveness alongside rich qualitative insights into how teachers perceived and 

implemented customization. This design supported a holistic understanding by correlating numerical 

effectiveness with personal teaching experiences and strategies. It also allowed for validation and 

corroboration of data through multiple forms of evidence, enhancing the reliability and depth of the findings.  

 

The parallel convergent approach was a type of mixed method design where quantitative and qualitative data 

were collected simultaneously but analyzed separately before being merged during interpretation. This method 

enabled the researcher to compare and combine results from both data sets to draw comprehensive conclusions 

(Creswell, 2021). Utilizing a parallel convergent design in this study facilitated an efficient comparison of how 

content knowledge correlated quantitatively with the ability to customize learning materials and qualitatively 

https://doi.org/10.36713/epra0414


   EPRA International Journal of Environmental Economics, Commerce and Educational Management 
   Journal DOI: 10.36713/epra0414 |ISI I.F Value: 0.815|SJIF Impact Factor (2025): 8.57        ISSN: 2348 – 814X 

Volume: 12 | Issue:7 |July 2025 

 

---- 2025 EPRA ECEM     |     https://eprajournals.com/   |    Journal DOI URL: https://doi.org/10.36713/epra0414 -------136 

affected teaching practices. By analyzing both datasets together, the researcher identified patterns and 

discrepancies between what teachers claimed they did and what actually happened in practice. This design was 

particularly useful for exploring complex phenomena from multiple perspectives, ensuring that the findings 

were robust and actionable. 

 

In the quantitative phase, the researcher specifically used descriptive correlational techniques of research to 

gather data, ideas, facts, and information related to the study. A descriptive-correlational approach involved 

observing and describing characteristics of a specific population without manipulating the environment and 

exploring relationships between variables through correlation coefficients (Judd & Sadler, 2003). In the 

context of this study, a descriptive-correlational approach was employed to statistically analyze the 

relationship between the extent of teachers' content knowledge and the diversity in their instructional 

materials. This method helped in identifying trends and predicting potential outcomes without the need for 

experimental manipulation. It was effective for drawing out the natural relationships between variables, 

providing foundational data that could inform more targeted educational interventions.  

 

In the qualitative phase, the researcher made use of a phenomenological approach. The phenomenological 

inquiry was a qualitative research approach focused on exploring and describing the lived experiences of 

individuals to gain an in-depth understanding of a phenomenon from the participants' perspectives 

(Groenewald, 2004). Adopting a phenomenological approach in this study allowed for an in -depth exploration 

of teachers' experiences and perceptions regarding how their content knowledge influenced their ability to 

tailor educational materials. This method was appropriate for capturing the essence of teachers' experiences, 

revealing how they interpreted and implemented customization in diverse learning environments. Furthermore, 

it provided insights into the subjective and often nuanced aspects of teaching practices that quantitative 

methods might have overlooked, thereby enriching the overall understanding of the educational process.  

 

Research Respondents 

Quantitative Phase 

This study targeted 294 public secondary school teachers from the Secondary School District in Panabo City. 

Utilizing Slovin's formula to determine the sample size, the researcher calculated the required number of 

participants. Given a total population of 1100 teachers and a desired margin of error of 0.05, the calculation using 

Slovin's formula yielded a sample size of 294 teachers, ensuring that the study results could be generalized to the 

entire teacher population with a high level of confidence. 

 

To ensure a fair selection process, the researcher adopted a simple random sampling method, a core technique in 

probability sampling that provided each potential participant an equal probability of being selected. This method 

helped in reducing selection bias and ensured that every subset of the population was likely represented in the 

sample (Boschetti et al., 2016). In practical terms, each teacher was assigned a unique identifier, and a random 

number generator was used to pick 282 teachers from the pool. This process was critical in maintaining an unbiased 

sample that reflected the true diversity and demographic spread of the teachers in the district, thereby supporting the 

study's validity and reliability. 

 

In selecting respondents for the study, the researcher established specific inclusion criteria to ensure the collection of 

relevant and insightful data. The respondents were limited to public secondary school teachers actively teaching in 

the Public Secondary School District in Panabo City. To be included in the study, these teachers needed to be 

currently employed full-time and directly engaged in the development and delivery of instructional materials across 

various subjects. This criterion ensured that the data collected was directly applicable to the study's focus on content 

knowledge and its impact on the customization of learning materials. Additionally, the inclusion criteria considered 

the diversity of teaching experiences, ranging from novice to veteran teachers, to capture a broad spectrum of 

insights and practices regarding educational material customization. 

 

Qualitative Phase 

The researcher purposively selected five secondary school teachers for the in-depth interview (IDI) and five 

secondary school teachers for the focus group discussion (FGD). A total of 10 secondary school teachers in Public 

Secondary Schools in Panabo City were invited as participants. Purposive sampling was utilized in selecting the 

participants of the study. Purposive sampling was a non-random sampling technique where researchers deliberately 

chose participants who possessed specific characteristics or met predetermined criteria relevant to the research 

objectives. This method allowed the researcher to target individuals who were most likely to provide rich and 

relevant information pertinent to the study objectives, thereby enhancing the depth and quality of the research 

findings (Rai & Thapa, 2015). 

 

In the context of the current study, purposive sampling enabled the researcher to select participants who met specific 

criteria relevant to the study's objectives. Specifically, the researcher included teachers who were currently 

employed full-time and directly engaged in the development and delivery of instructional materials across various 

subjects. This criterion ensured that the data collected was directly applicable to the study's focus on content 

knowledge and its impact on the customization of learning materials. The researcher also considered the diversity of 

teaching experiences, ranging from novice to veteran teachers, to capture a broad spectrum of insights and practices 

regarding educational material customization. 
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Research Instrument 

Two sets of instruments were used in this study: one for the quantitative phase and one for the qualitative phase. 

These questionnaires were subjected to content validity by a panel of experts and underwent pilot testing to assess 

their validity and reliability. The comments, corrections, and suggestions provided by the experts were incorporated 

into the final revisions of the questionnaires, ensuring that the instruments were clear, accurate, and aligned with the 

study objectives. 

 

In the quantitative phase, the first part of the instrument focused on teachers' content knowledge. The instrument 

consisted of four domains, namely: accuracy in information delivery, ability to answer questions thoroughly, 

integration of concepts across the curriculum, and application of knowledge to real-world situations. Respondents 

answered the questionnaire using a 5-point Likert scale, which allowed them to indicate the extent to which they 

demonstrated each aspect of content knowledge. The researcher used a range of means, descriptions, and 

interpretations to determine the extent of teachers' content knowledge, providing a clear framework for analyzing the 

data. 

 

 

The second tool addressed teachers' ability to customize learning materials for diverse learner needs. This 

questionnaire included statements divided into four indicators: differentiation in instructional methods, use of 

multilevel resources, incorporation of student feedback into material design, and personalization of learning 

activities. Similar to the first instrument, respondents used a 5-point Likert scale to rate their practices, and the 

researcher applied a range of means, descriptions, and interpretations to analyze the responses. This approach 

ensured a systematic and consistent evaluation of teachers' ability to customize learning materials. 

 

In the qualitative phase, the researcher conducted individual in-depth interviews (IDI) and a focus group discussion 

(FGD) with a total of 10 secondary school teachers using a semi-structured interview guide. The researcher-

developed semi-structured interview guide consisted of general questions accompanied by probing questions 

designed to elicit detailed and meaningful insights from participants. This guide was developed in consultation with 

experts and underwent several revisions to incorporate their suggestions. The validation process focused on 

assessing the language and conceptual levels of the questions to ensure that they were appropriate for the 

participants' level of understanding, confirming that the items aligned with the research design and objectives, and 

avoiding leading questions that could bias the responses. 

 

Data Analysis 

Quantitative Phase 

The researcher utilized several statistical tools to process the gathered data in the quantitative phase. 

Weighted Mean. The weighted mean was used to calculate the average scores of teachers responses concerning their 

content knowledge and ability to customize learning materials for diverse learner needs. This statistical tool 

provided a clear summary of the general perceptions and attitudes of the respondents, highlighting the extent to 

which they demonstrated content mastery and instructional customization.  It effectively captured central tendencies, 

allowing for an efficient comparison of various indicators across the study. 

 

Pearson Product-Moment Correlation. This statistical tool was employed to determine the strength and direction of 

the relationship between teachers' content knowledge and their ability to customize learning materials for diverse 

learner needs. By calculating correlation coefficients, the researcher was able to establish whether these two 

variables were positively or negatively correlated and to what extent. The analysis specifically focused on the 

relationship between the various dimensions of content knowledge (accuracy in information delivery, question 

handling, concept integration, and practical application) and instructional customization practices.  

 

Qualitative Phase 

The researcher conducted qualitative interviews and focus group discussions with secondary school teachers to gain 

a deeper understanding of their experiences and perspectives on content knowledge and the customization of 

learning materials for diverse student needs. These qualitative interactions allowed teachers to express their insights, 

challenges, and strategies in their own words, providing a rich and detailed dataset for analysis. The interview 

sessions were recorded, and the audio recordings were transcribed verbatim to ensure the accuracy of the collected 

data. 

 

Following transcription, the researcher immersed themselves in the qualitative data, reading the transcripts 

repeatedly to become familiar with the content. Through this immersive process, initial patterns and key ideas began 

to emerge. The researcher then conducted a coding process, identifying significant text segments—known as 

codes—that captured essential ideas related to teachers' content knowledge, instructional strategies, and adaptive 

teaching practices. These codes were then grouped into broader themes that reflected commonalities in teachers' 

experiences and perceptions. 

 

As the coding process continued, the researcher refined the identified themes, ensuring they accurately represented 

the diverse perspectives of the participants. These themes were critically reviewed and adjusted through ongoing 

analysis, ensuring that they provided a comprehensive and authentic portrayal of the data. Thematic analysis allowed 

https://doi.org/10.36713/epra0414


   EPRA International Journal of Environmental Economics, Commerce and Educational Management 
   Journal DOI: 10.36713/epra0414 |ISI I.F Value: 0.815|SJIF Impact Factor (2025): 8.57        ISSN: 2348 – 814X 

Volume: 12 | Issue:7 |July 2025 

 

---- 2025 EPRA ECEM     |     https://eprajournals.com/   |    Journal DOI URL: https://doi.org/10.36713/epra0414 -------138 

the researcher to capture the depth and complexity of teachers' lived experiences, revealing insights into how they 

applied content knowledge in adapting learning materials. 

 

Finally, the researcher interpreted the themes in relation to the study’s research questions and objectives. This 

interpretation involved synthesizing the qualitative insights with the quantitative findings, identifying implications 

for educational theory and practice, and recognizing any limitations or biases within the data. By integrating 

qualitative and quantitative findings, the researcher developed a well-rounded understanding of the relationship 

between teachers' content knowledge and their ability to customize learning materials for diverse learner needs. 

 

Corroboration of Quantitative and Qualitative Data 

In the parallel convergent design utilized for this study, which investigated the relationship between teachers' 

content knowledge and their capacity to customize learning materials for diverse student needs, both quantitative 

and qualitative data collection processes occurred simultaneously. This methodological approach ensured that the 

data from one stream did not influence the collection or interpretation of the other. Quantitative data were gathered 

through structured surveys, providing numerical insights into teachers' content knowledge and their ability to 

customize learning materials. Meanwhile, qualitative data were collected through in-depth interviews and focus 

group discussions, where teachers shared their experiences and perspectives in their own words. This dual approach 

provided a holistic view of the research topic, allowing for an effective juxtaposition and synthesis of data during the 

analysis phase. 

 

In executing this research, equal weight was accorded to the quantitative and qualitative components to foster a 

well-rounded understanding of the subject matter. The quantitative data established a clear numerical foundation, 

presenting measurable insights into the extent of teachers' content knowledge and instructional customization 

capabilities. Simultaneously, the qualitative data enriched these findings by offering contextual depth, revealing the 

lived experiences, perceptions, and strategies of teachers in adapting their teaching practices. This balanced 

emphasis ensured that the study combined the rigor and generalizability of quantitative methods with the nuanced 

interpretation of qualitative analysis. 

 

Once the separate data streams were collected, the mixing procedures in this parallel convergent design involved a 

systematic integration of the quantitative and qualitative results. Initially, data were analyzed within their respective 

strands to ensure that each type was understood in its own context. Subsequently, the findings were merged during 

the interpretation phase, where comparisons and contrasts between the quantitative outcomes and qualitative insights 

were drawn. This integrative approach allowed the researcher to corroborate findings across data types, identify 

patterns or discrepancies, and develop a richer, more nuanced understanding of the relationship between teachers' 

content knowledge and their ability to customize learning materials for diverse learner needs. Through this process, 

the researcher formulated informed conclusions supported by diverse forms of evidence. 

 

RESULTS AND DISCUSSION 
This part of the paper presents the conclusion and recommendation of the researcher. The discussion is supported by 

the literature presented in the first chapters and the conclusion is in accordance with statements of the problem 

presented in this study. 

 

The primary objective of this study was to evaluate the relationship between teachers' content knowledge and ability 

to customize learning materials for diverse learner needs in Secondary Public Schools in Panabo City utilizing 

parallel convergent mixed method research design. The researcher selected the 294 public secondary school teachers 

from the Secondary School District in Panabo City as the respondents through simple random sampling method. The 

researcher made use of modified and enhanced adapted survey questionnaires for quantitative phase which was pilot 

tested in a nearby school to ensure high reliability and internal consistency of the items in the instrument. 

Meanwhile, a semi-structured interview guide was utilized in qualitative phase. 

 

The extent of content knowledge demonstrated by public secondary school teachers in Panabo City is rated as 

extensive, indicating that they frequently exhibit strong skills in delivering accurate information, answering 

questions thoroughly, integrating concepts across the curriculum, and applying knowledge to real-world situations. 

Among the domains, integration of concepts across the curriculum is the most evident, reflecting teachers' ability to 

connect ideas across subjects, which enhances students' comprehensive understanding. Conversely, the application 

of knowledge to real-world situations is the least evident, suggesting that teachers may need to strengthen their 

strategies for making learning more relevant to students' everyday experiences. 

 

The extent of teachers' ability to customize learning materials for diverse learner needs is also rated as extensive, 

demonstrating frequent use of varied instructional methods, multilevel resources, student feedback, and personalized 

learning activities. The most evident domain is the incorporation of student feedback into material design, reflecting 

teachers' responsiveness to learner input and their willingness to adapt materials based on student suggestions. In 

contrast, personalization of learning activities is the least evident, indicating that teachers may need to further 

develop their skills in tailoring instruction to suit individual learner preferences and interests. 

 

The findings further reveal a strong positive relationship between teachers' content knowledge and their ability to 

customize learning materials for diverse learner needs. This suggests that teachers who possess strong content 
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knowledge are more capable of designing adaptable instructional materials. Among the domains, the application of 

knowledge to real-world situations demonstrates the strongest relationship with customization capability, indicating 

that teachers who effectively connect lessons to practical contexts are better able to adapt instruction. Conversely, 

integration of concepts across the curriculum shows the weakest relationship, suggesting that while interdisciplinary 

connections are valuable, they may have a limited direct impact on teachers' ability to customize learning materials. 

 

The findings reveal that teachers consistently demonstrate mastery of factual accuracy in content delivery and 

comprehensive question-handling skills, ensuring that students receive accurate information and clear explanations. 

Teachers also exhibit versatility in customizing learning materials, actively gathering student feedback to refine 

materials, and applying concepts to real-world scenarios, thereby enhancing practical understanding. Additionally, 

teachers emphasize learner engagement through personalized learning activities and student-led opportunities, 

fostering an environment that supports active participation and individualized learning. 

 

The findings demonstrate a strong convergence between quantitative and qualitative data, highlighting that teachers' 

content knowledge and ability to customize learning materials for diverse learner needs are consistently evident. 

Quantitative data indicate that teachers' accuracy in information delivery and use of interdisciplinary examples are 

rated as extensive, while qualitative findings support this by revealing that teachers emphasize ensuring factual 

accuracy and providing real-world examples. Additionally, the integration of differentiated instructional methods 

and incorporation of student feedback, identified as extensive in the quantitative analysis, are confirmed by 

qualitative insights showing that teachers actively differentiate instruction and value student input. 

 

Conclusions 

Based on the findings of this study several conclusions were generated: 

The findings conclude that the extent of content knowledge among public secondary school teachers in Panabo City 

is generally rated as extensive, indicating that teachers frequently demonstrate strong content mastery and effective 

concept integration. This implies that teachers possess a solid foundation in delivering accurate information, 

addressing student questions, and connecting concepts across the curriculum. Schools are encouraged to sustain this 

strength while providing further training focused on enhancing the practical application of knowledge to real-world 

situations, as this area shows the least extent. 

 

Also, the results confirm that the ability of teachers to customize learning materials for diverse learner needs is 

generally rated as extensive, reflecting their consistent use of varied instructional methods, multilevel resources, and 

responsiveness to student feedback. This implies that teachers are generally well-prepared to adapt instruction to 

meet diverse learner needs, but there is room to enhance personalized learning approaches. Schools are 

recommended to provide targeted training on personalized instruction strategies, enabling teachers to better tailor 

lessons based on individual student preferences and abilities. 

 

The findings further confirm a strong positive relationship between content knowledge and the ability to customize 

learning materials for diverse learner needs among public secondary school teachers, indicating that teachers with 

strong content mastery are more capable of adapting their instructional methods. This aligns with Piaget’s (1952) 

Constructivist Learning Theory, which emphasizes active knowledge construction, and Tomlinson’s (1992) 

Differentiated Instruction Theory, which highlights the importance of tailoring instruction to student needs. This 

implies that enhancing teachers' curricular understanding can significantly improve their ability to differentiate 

instruction, making learning more accessible and relevant for all students. 

 

Moreover, the analysis of teachers' lived experiences reveals that they consistently demonstrate mastery of factual 

accuracy in content delivery, comprehensive question-handling skills, and practical application of concepts through 

real-world examples. This implies that teachers are capable of maintaining instructional accuracy while ensuring that 

students understand and relate to the lessons. Schools are encouraged to provide further support in fostering real-

world connections in lessons to enhance student engagement and understanding. 

 

Finally, the integration of quantitative and qualitative findings confirms that teachers' content knowledge directly 

supports their ability to customize learning materials, with factual accuracy, clear explanations, and real-world 

connections being the most influential aspects. This implies that teachers’ strong subject mastery directly influences 

their capacity to differentiate instruction effectively. Schools are encouraged to maintain professional development 

initiatives that emphasize both content mastery and adaptive teaching strategies. 

 

Recommendations 

Based on the findings and conclusions generated from the study, the researcher recommends the following:  

To enhance teachers' content knowledge in Panabo City, it is recommended that schools focus on improving the 

application of knowledge to real-world situations, which has the lowest mean among the content knowledge 

indicators in Table 5. Schools can provide targeted training on contextual learning strategies, helping teachers 

develop skills in designing activities that connect classroom lessons to real-world applications. Moreover, peer 

sharing sessions can be encouraged where teachers can demonstrate practical application techniques. 

 

Also, it is recommended that schools prioritize the enhancement of teachers' ability to personalize learning activities, 

which has the lowest mean among the indicators of customizing learning materials for diverse learner needs. 
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Schools can provide training on personalized instructional strategies, such as interest-based projects, self-paced 

activities, and individualized feedback. Additionally, mentoring programs can be introduced where experienced 

teachers guide their peers in designing personalized learning experiences. 

In addition, it is recommended that schools focus on strengthening the integration of concepts across the curriculum, 

which shows the weakest relationship with the ability to customize learning materials for diverse learner needs. 

Professional development sessions on interdisciplinary teaching can help teachers understand how to connect ideas 

across subjects more effectively. Moreover, collaborative lesson planning sessions can be encouraged, where 

teachers from different disciplines can share ideas for cross-curricular connections. 

 

Further, it is recommended that schools provide additional support for teachers in promoting student-led learning 

opportunities, which is among the least evident aspects of their lived experiences. Schools can organize workshops 

on learner-centered strategies, such as project-based learning, peer teaching, and student-led discussions. Moreover, 

teachers can be guided on how to gradually increase student autonomy in class, fostering leadership and independent 

thinking. 

 

Furthermore, it is recommended that schools focus on strengthening the practical application of corrective actions, 

as this aspect has the lowest mean among the indicators of the integration of quantitative and qualitative findings. 

Schools can conduct training on effective corrective action strategies, emphasizing data-driven decision-making and 

consistent follow-up. Additionally, monitoring mechanisms can be established to ensure that corrective actions are 

effectively applied and their outcomes are systematically evaluated. 

 

REFERENCES 
1. Abdulrahaman, M. D., Faruk, N., Oloyede, A. A., Surajudeen-Bakinde, N. T.,  Olawoyin, L. A., Mejabi, O. V., ... & 

Azeez, A. L. (2020). Multimedia tools in the teaching and learning processes: A systematic review. Heliyon, 6(11).  
2. Afshar, H. S., & Doosti, M. (2022). Implementing and evaluating a peer-coached EFL teacher professional development 

program. Evaluation and program planning, 92, 102096. 
3. Akdemir, E., & Özçelik, C. (2019). The Investigation of the Attitudes of Teachers     towards Using Student Centered 

Teaching Methods and Techniques. Online Submission, 7(4), 1147-1153. 
4. Ali, S. S. (2019). Problem based learning: A student-centered approach. Englishlanguage teaching, 12(5), 73-78. 

https://eric.ed.gov/?id=EJ1212283 
5. Ally, M. (2019). Competency profile of the digital and online teacher in future education. International Review of 

Research in Open and Distributed Learning, 20(2). 
6. Amro, F., & Borup, J. (2019). Exploring blended teacher roles and obstacles to success when using personalized 

learning software. Journal of Online Learning Research, 5(3), 229-250. https://www.learntechlib.org/p/210642/ 
7. Antonova, A., & Dankov, Y. (2022). Smart services in education: facilitating teachers to deliver personalized learning 

experiences. In Proceedings of the Computational Methods in Systems and Software (pp. 108-117). Cham: Springer 
International Publishing. 

8. Arnesen, K. T., Graham, C. R., Short, C. R., & Archibald, D. (2019). Experiences with personalized learning in a 
blended teaching course for preservice teachers. Journal of online learning research, 5(3), 275-310.  
https://www.learntechlib.org/p/210637/ 

9. Arthars, N., Dollinger, M., Vigentini, L., Liu, D. Y. T., Kondo, E., & King, D. M. (2019). Empowering teachers to 
personalize learning support: Case  studies of teachers’ experiences adopting a student-and teacher-centered 
learning analytics platform at three australian universities. Utilizing learning analytics to support study success, 223-
248. 

10. Ashton, K. (2019). Approaches to teaching in the multi-level language classroom. Innovation in Language Learning 
and Teaching, 13(2), 162-177. https://www.tandfonline.com/doi/abs/10.1080/17501229.2017.1397158 

11. Ashton, K. (2021). Novice teacher agency in the multi-level language classroom. Language, Culture and Curriculum, 
34(3), 242-256. https://www.tandfonline.com/doi/abs/10.1080/07908318.2020.1818766 

12. Baier, F., Decker, A. T., Voss, T., Kleickmann, T., Klusmann, U., & Kunter, M.     (2019). What makes a good teacher? 
The relative importance of mathematics teachers’ cognitive ability, personality, knowledge, beliefs, and motivation for 
instructional quality. British Journal of Educational Psychology, 89(4), 767-786. 

13. Baracaldo Guzmán, D. (2019). Technology integration for the professional development of English Teachers. Tecné, 
Episteme y Didaxis: TED, (46), 157-168. 

14. Barcomb, M., & Cardoso, W. (2024). Teachers as CALL Customizers: exploring teachers’ perceptions of 
conceptualizing and customizing CALL materials. Computer Assisted Language Learning, 1-27. 
 https://www.tandfonline.com/doi/abs/10.1080/09588221.2024.2414776 

15. Bardach, L., & Klassen, R. M. (2020). Smart teachers, successful students systematic review of the literature on 
teachers’ cognitive abilities and teacher effectiveness. Educational Research Review, 30, 100312. 
 https://www.sciencedirect.com/science/article/pii/S1747938X19302714 

16. Bernacki, M. L., Greene, M. J., & Lobczowski, N. G. (2021). A systematic review of research on personalized learning: 
Personalized by whom, to what, how, and for what purpose (s)?. Educational Psychology Review, 33(4), 1675-1715. 

17. Bichler, S., Gerard, L., Bradford, A., & Linn, M. C. (2021). Designing a remote professional development course to 
support teacher customization in science. Computers in Human Behavior, 123, 106814.  
https://www.sciencedirect.com/science/article/pii/S0747563221001370 

18. Bishop, P. A., Downes, J. M., Netcoh, S., Farber, K., DeMink-Carthew, J., Brown, T., & Mark, R. (2020). Teacher roles 
in personalized learning environments. The Elementary School Journal, 121(2), 311-336.  
https://www.journals.uchicago.edu/doi/abs/10.1086/711079 

19. Blaik Hourani, R., & Litz, D. R. (2019). Aligning professional development, school self-evaluation and principals’ 
performance standards: a UAE case study. School Leadership & Management, 39(2), 222-249. 

 

https://doi.org/10.36713/epra0414


   EPRA International Journal of Environmental Economics, Commerce and Educational Management 
   Journal DOI: 10.36713/epra0414 |ISI I.F Value: 0.815|SJIF Impact Factor (2025): 8.57        ISSN: 2348 – 814X 

Volume: 12 | Issue:7 |July 2025 

 

---- 2025 EPRA ECEM     |     https://eprajournals.com/   |    Journal DOI URL: https://doi.org/10.36713/epra0414 -------141 

20. Blömeke, S., Jentsch, A., Ross, N., Kaiser, G., & König, J. (2022). Opening up the black box: Teacher competence, 
instructional quality, and students’ learning progress. Learning and Instruction, 79, 101600. 

21. Boggs, J. A. (2019). Effects of teacher-scaffolded and self-scaffolded corrective feedback compared to direct corrective 
feedback on grammatical accuracy in English L2 writing. Journal of Second language writing, 46, 100671. 
https://www.sciencedirect.com/science/article/abs/pii/S1060374319303625 

22. Boschetti, L., Stehman, S. V., & Roy, D. P. (2016). A stratified random sampling design in space and time for regional 
to global scale burned area product validation. Remote sensing of environment, 186, 465-478. 

23. Bragg, L. A., Walsh, C., & Heyeres, M. (2021). Successful design and delivery of online professional development for 
teachers: A systematic review of the literature. Computers & Education, 166, 104158.  
https://www.sciencedirect.com/science/article/abs/pii/S036013152100035X 

24. Carlson, J., Daehler, K. R., Alonzo, A. C., Barendsen, E., Berry, A., Borowski,  A., ... & Wilson, C. D. (2019). The 
refined consensus model of pedagogical content knowledge in science education. Repositioning pedagogical content 
knowledge in teachers’ knowledge for teaching science, 77-94. 

25. Chatzinikola, M. E. (2021). Active listening as a basic skill of efficient communication between teachers and parents: 
An empirical study. European Journal of Education and Pedagogy, 2(6), 8-12. 

26. Choy, S. C., Yim, J. S. C., & Sedhu, D. S. (2019). Pre-service Teachers' Reflection on Reflective Practices: A 
Malaysian Perspective. Universal  Journal of Educational Research, 7(12A), 18-26. 
 https://www.degruyter.com/document/doi/10.21832/9781788921022-005/p df?licenseType=restricted 

27. Costa, M. C., Domingos, A. M. D., Teodoro, V. D., & Vinhas, É. M. R. G. (2022). Teacher professional development 
in STEM education: An integrated approach with real-world scenarios in Portugal. Mathematics, 10(21), 3944. 
https://www.mdpi.com/2227-7390/10/21/3944 

28. Creswell, J. W. (2021). A concise introduction to mixed methods research. SAGE publications. 
29. Curtin, A. L., & Sarju, J. P. (2021). Students as partners: Co-creation of online learning to deliver high quality, 

personalized content. In Advances in  Online Chemistry Education (pp. 135-163). American Chemical Society. 
30. Czajka, C. D., & McConnell, D. (2019). The adoption of student-centered teaching materials as a professional 

development experience for college faculty. International Journal of Science Education, 41(5), 693-711. 
 https://www.tandfonline.com/doi/abs/10.1080/09500693.2019.1578908 

31. Drake, S. M., & Reid, J. L. (2020, July). 21st century competencies in light of the history of integrated curriculum. In 
Frontiers in Education (Vol. 5, p. 122). Frontiers Media SA.  
https://www.frontiersin.org/journals/education/articles/10.3389/feduc.2020.00122/full 

32. El-Sabagh, H. A. (2021). Adaptive e-learning environment based on learning styles and its impact on development 
students' engagement. International Journal of Educational Technology in Higher Education, 18(1), 53. 

33. Endriyas, M., Alano, A., Mekonnen, E., Ayele, S., Kelaye, T., Shiferaw, M., ... & Hailu, S. (2019). Understanding 
performance data: health management information system data accuracy in Southern Nations Nationalities and 
People’s Region, Ethiopia. BMC health services research, 19, 1-6. 

34. Farias, C., & Balardini, F. (2019). Teaching social economics: Bringing the real world into the classroom and taking 
the classroom into the real world. International Journal of Social Economics, 46(8), 960-976.  
https://www.emerald.com/insight/content/doi/10.1108/IJSE-05-2018 0253/full/html 

35. Farrell, T. S. (2022). Reflection on reflective practice. Teacher reflection: Policies, practices, and impacts, 3-19.  
36. Frågåt, T., Henriksen, E. K., & Tellefsen, C. W. (2021). Pre-service science teachers’ and in-service physics teachers’ 

views on the knowledge and skills of a good teacher. Nordic Studies in Science Education, 17(3),277-292. 
https://www.duo.uio.no/handle/10852/92367 

37. Galanti, T. M., & Holincheck, N. (2022). Beyond content and curriculum in elementary classrooms: Conceptualizing 
the cultivation of integrated  STEM teacher identity. International Journal of stem education, 9(1), 43.  
https://link.springer.com/article/10.1186/s40594-022-00358-8 

38. Gerard, L., Bradford, A., & Linn, M. C. (2022). Supporting teachers to customize curriculum for self-directed 
learning. Journal of Science Education and Technology, 31(5), 660-679. 

39. Gess-Newsome, J., Taylor, J. A., Carlson, J., Gardner, A. L., Wilson, C. D., & Stuhlsatz, M. A. (2019). Teacher 
pedagogical content knowledge, practice, and student achievement. International Journal of Science Education, 41(7), 
944-963. https://www.tandfonline.com/doi/abs/10.1080/09500693.2016.1265158 

40. Gheyssens, E., Coubergs, C., Griful-Freixenet, J., Engels, N., & Struyven, K. (2022). Differentiated instruction: the 
diversity of teachers’ philosophy and praxis to adapt teaching to students’ interests, readiness and learning profiles. 
International Journal of Inclusive Education, 26(14), 1383-1400. 

41. Ginja, T. G., & Chen, X. (2020). Teacher Educators' Perspectives and Experiences towards Differentiated Instruction. 
International Journal of Instruction, 13(4), 781-798. 

42. Godor, B. P. (2021). The many faces of teacher differentiation: using q methodology to explore teachers preferences for 
differentiated instruction. The Teacher Educator, 56(1), 43-60. 

43. Graham, C. R., Borup, J., Pulham, E., & Larsen, R. (2019). K–12 blended teaching readiness: Model and instrument 
development. Journal of Research on Technology in Education, 51(3), 239-258.  

44. Groenewald, T. (2004). A phenomenological research design illustrated. International journal of qualitative methods, 
3(1), 42-55. 

45. Haleem, A., Javaid, M., Qadri, M. A., & Suman, R. (2022). Understanding the role of digital technologies in 
education: A review. Sustainable operations and computers, 3, 275- 285.  
https://www.sciencedirect.com/science/article/pii/S2666412722000137 

46. Hall, M. O. (2019). Teacher clarity strategies of highly effective teachers (Doctoral dissertation, Walden University). 
https://www.proquest.com/openview/17f7cc5803bdb87d95fa0922d9f542b4/1.pdf?pq-
origsite=gscholar&cbl=18750&diss=y 

47. Hanafi, Y., Murtadho, N., Hassan, A. R., Ikhsan, M. A., & Diyana, T. N. (2020).  Development and validation of a 
questionnaire for teacher effective communication in Qur’an learning. British Journal of Religious Education,42(4), 
424-434.https: //www.tandfonline.com/ doi/abs/10.1080/01416200.2019.1705761 

 

https://doi.org/10.36713/epra0414


   EPRA International Journal of Environmental Economics, Commerce and Educational Management 
   Journal DOI: 10.36713/epra0414 |ISI I.F Value: 0.815|SJIF Impact Factor (2025): 8.57        ISSN: 2348 – 814X 

Volume: 12 | Issue:7 |July 2025 

 

---- 2025 EPRA ECEM     |     https://eprajournals.com/   |    Journal DOI URL: https://doi.org/10.36713/epra0414 -------142 

48. Headley, M. G., & Plano Clark, V. L. (2020). Multilevel mixed methods research designs: Advancing a refined 
definition. Journal of mixed methods research, 14(2), 145-163. 

49. Hu, Y., Wang, M., Kwan, H. K., & Yi, J. (2021). Mentorship quality and mentors’ work-to-family positive spillover: 
The mediating role of personal skill development and the moderating role of core self-evaluation. The International 
Journal of Human Resource Management, 32(9), 1899-1922. 

50. Hume, A., Cooper, R., & Borowski, A. (Eds.). (2019). Repositioning pedagogical content knowledge in teachers' 
knowledge for teaching science. Singapore: Springer Singapore. https://link.springer.com/book/10.1007/978-981-13-
5898-2 

51. Hwa, Y., Kaffenberger, M., & Silberstein, J. (2020). Aligning Levels of Instruction with Goals and the Needs of 
Students (ALIGNS): Varied approaches, common principles. RISE Insight Series, 22, 3. 

52. İhtiyaroğlu, N. (2019). Analysis of the predictive role of teachers’ effective  communication skills and motivation levels 
on classroom management profiles. Journal of Education and E-Learning Research, 6(1), 17-25. 

53. Ikwuka, O. I., Onyali, L. C., Olugbemi, O. P., Etodike, C. E., Igbokwe, I. C., & Adigwe, E. J. (2020). Teachers’ attitude 
towards the use of ICT for quality instructional delivery in Onitsha North secondary schools, Anambra State, Nigeria. 
International Journal of Academic Research in Progressive Education and Development, 9(3). 

54. Jacob, F. I. L. G. O. N. A., John, S. A. K. I. Y. O., & Gwany, D. M. (2020). Teachers’ pedagogical content knowledge 
and students’ academic  achievement: A theoretical overview. Journal of Global Research in  Education and 
Social Science, 14(2), 14-44. 

55. Jin, H., Mikeska, J. N., Hokayem, H., & Mavronikolas, E. (2019). Toward coherence in curriculum, instruction, and 
assessment: A review of learning progression literature. Science Education, 103(5), 1206-1234. 

56. Johnson, C. E., Boon, H. J., & Thompson, M. D. (2020). Curriculum alignment after reforms: A systematic review 
with considerations for queensland  pre-and in-service teachers. Australian Journal of Teacher Education  (Online), 
45(11), 34-55. 

57. Judd, C. M., & Sadler, M. S. (2003). The analysis of correlational data. Handbook of research methods in clinical 
psychology, 115. 

58. Khasawneh, M. A. S. (2021). The degree of practicing effective communication skills among teachers of learning 
disabilities in English language from their point of view. Journal Educational Verkenning, 2(2), 1-9. 
 https://hdpublication.com/index.php/jev/article/view/126 

59. Kim, I., & Ko, B. (2020). Content knowledge, enacted pedagogical content knowledge, and student performance 
between teachers with different levels of content expertise. Journal of Teaching in Physical Education, 39(1), 111-120. 

60. Kim, S., Raza, M., & Seidman, E. (2019). Improving 21st-century teaching skills: The key to effective 21st-century 
learners. Research in Comparative and International Education, 14(1), 99-117. 
 https://journals.sagepub.com/doi/full/10.1177/1745499919829214 

61. Kind, V., & Chan, K. K. (2019). Resolving the amalgam: connecting pedagogical content knowledge, content 
knowledge and pedagogical knowledge. International Journal of Science Education, 41(7), 964-978.  
https://www.tandfonline.com/doi/abs/10.1080/09500693.2019.1584931 

62. Kuru Gönen, S. İ. (2019). A qualitative study on a situated experience of technology integration: Reflections from pre-
service teachers and students. Computer Assisted Language Learning, 32(3), 163-189. 

63. Lindner, K. T., Alnahdi, G. H., Wahl, S., & Schwab, S. (2019, July). Perceived differentiation and personalization 
teaching approaches in inclusive classrooms: Perspectives of students and teachers. In Frontiers in Education (Vol. 4, 
p. 58). Frontiers Media SA. 

64. Malecka, B., Boud, D., & Carless, D. (2022). Eliciting, processing and enacting feedback: mechanisms for embedding 
student feedback literacy within the curriculum. Teaching in Higher Education, 27(7), 908-922. 

65. Margot, K. C., & Kettler, T. (2019). Teachers’ perception of STEM integration and education: a systematic literature 
review. International Journal of STEM education, 6(1), 1-16. https://link.springer.com/article/10.1186/s40594-018-
0151-2 

66. Marienko, M., Nosenko, Y., & Shyshkina, M. (2020). Personalization of learning using adaptive technologies and 
augmented reality. arXiv preprint arXiv:2011.05802. https://arxiv.org/abs/2011.05802 

67. Martin, D., & Jamieson-Proctor, R. (2020). Development and validation of a survey instrument for measuring pre-
service teachers’ pedagogical content knowledge. International journal of research & method in education, 43(5), 512-
525. https://www.tandfonline.com/doi/abs/10.1080/1743727X.2019.1687669 

68. Matsumoto, Y. (2019). Material moments: Teacher and student use of materials in multilingual writing classroom 
interactions. The Modern Language Journal, 103(1), 179-204.  
https://onlinelibrary.wiley.com/doi/abs/10.1111/modl.12547 

69. Mavhunga, E. (2019). Exposing pathways for developing teacher pedagogical content knowledge at the topic level in 
science. Repositioning pedagogical content knowledge in teachers’ knowledge for teaching science, 131-150. 

70. Mitchell, D., & Sutherland, D. (2020). What really works in special and inclusive education: Using evidence-based 
teaching strategies. Routledge. 

71. Muganga, L., & Ssenkusu, P. (2019). Teacher-centered vs. student-centered: An examination of student teachers’ 
perceptions about pedagogical practices at Uganda’s Makerere University. Cultural and Pedagogical Inquiry, 11(2), 
16-40. https://journals.library.ualberta.ca/cpi/index.php/cpi/article/view/29481 

72. Napoles, J., & MacLeod, R. B. (2013). The influences of teacher delivery and student progress on preservice teachers’ 
perceptions of teaching effectiveness. Journal of Research in Music Education, 61(3), 249-261.  
https://journals.sagepub.com/doi/abs/10.1177/0022429413497234 

73. Nazaretsky, T., Bar, C., Walter, M., & Alexandron, G. (2022, March). Empowering teachers with AI: Co-designing a 
learning analytics tool for personalized instruction in the science classroom. In LAK22: 12th International Learning 
Analytics and Knowledge Conference (pp. 1-12). 

74. Neumann, K., Kind, V., & Harms, U. (2019). Probing the amalgam: the relationship between science teachers’ content, 
pedagogical and  pedagogical content knowledge. International Journal of Science  Education, 41(7), 847-861. 
https://www.tandfonline.com/doi/full/10.1080/09500693.2018.1497217 

 

https://doi.org/10.36713/epra0414


   EPRA International Journal of Environmental Economics, Commerce and Educational Management 
   Journal DOI: 10.36713/epra0414 |ISI I.F Value: 0.815|SJIF Impact Factor (2025): 8.57        ISSN: 2348 – 814X 

Volume: 12 | Issue:7 |July 2025 

 

---- 2025 EPRA ECEM     |     https://eprajournals.com/   |    Journal DOI URL: https://doi.org/10.36713/epra0414 -------143 

75. Nicolaou, C., Matsiola, M., & Kalliris, G. (2019). Technology-enhanced learning and teaching methodologies through 
audiovisual media. Education Sciences, 9(3), 196. 

76. Nilsson, P., & Karlsson, G. (2019). Capturing student teachers’ pedagogical content knowledge (PCK) using CoRes 
and digital  technology. International Journal of Science Education, 41(4), 419-447.  
https://www.tandfonline.com/doi/full/10.1080/09500693.2018.1551642 

77. Penalva, J. (2023). Innovation and Leadership in Teaching Profession from the Perspective of the Design: Towards a 
Real-world Teaching Approach. A reskilling revolution. Journal of the Knowledge Economy, 14(2), 1951-1978. 

78. Pozas, M., Letzel, V., & Schneider, C. (2020). Teachers and differentiated instruction: exploring differentiation 
practices to address student diversity. Journal of Research in Special Educational Needs, 20(3),  217-230. 

79. Qorib, M. (2024). Analysis the Impact of Differentiated Instruction on Critical Diversity Literacy in Inclusive 
Education. Aksaqila International Humanities and Social Sciences [AIHSS] Journal, 3(1), 1-19.  
https://www.aksaqilajurnal.com/index.php/aihss/article/view/502 

80. Rai, N., & Thapa, B. (2015). A study on purposive sampling method in research. Kathmandu: Kathmandu School of 
Law, 5(1), 8-15. 

81. Raman, A., Thannimalai, R., & Ismail, S. N. (2019). Principals' Technology Leadership and Its Effect on Teachers' 
Technology Integration in 21st Century Classrooms. International Journal of Instruction, 12(4), 423-442.  
https://eric.ed.gov/?id=EJ1230076 

82. Rizvi, S. T. H., & Wajid, A. (2020). Effect of Core Self-Evaluation on Employee's Outcomes: The Role of Mentorship. 
JISR management and social sciences & economics, 18(2), 181-199.  
https://jisrmsse.szabist.edu.pk/index.php/szabist/article/view/66 

83. Roehrig, G. H., Dare, E. A., Ring-Whalen, E., & Wieselmann, J. R. (2021). Understanding coherence and integration 
in integrated STEM curriculum. International Journal of STEM Education, 8, 1-21.  
https://link.springer.com/article/10.1186/s40594-020-00259-8 

84. Rutt, A., & Mumba, F. (2019). Developing preservice teachers’ understanding of and pedagogical content knowledge 
for history of science–Integrated science instruction. Science & Education, 28(9), 1153-1179.  
https://link.springer.com/article/10.1007/s11191-019-00089-3 

85. Saikkonen, L., & Kaarakainen, M. T. (2021). Multivariate analysis of teachers’ digital information skills-The 
importance of available resources. Computers & Education, 168, 104206. 

86. Sambayon, J., Luceñara, D., Luceñara, C., Bayron, Q., Peñaloga, R., & Larombe, E. (2023). Effectiveness of 
contextualized learning materials in improving the reading skills and comprehension level of the students. Psychology 
and Education: A Multidisciplinary Journal, 7(6), 435-445. 

87. Sarkar, S., Mishra, P., & Nayak, A. (2021). Online open-book examination of undergraduate medical students–a pilot 
study of a novel assessment method used during the coronavirus disease 2019 pandemic. The Journal of Laryngology & 
Otology, 135(4), 288-292. 

88. Sarker, M. F. H., Mahmud, R. A., Islam, M. S., & Islam, M. K. (2019). Use of e-learning at higher educational 
institutions in Bangladesh: Opportunities and challenges. Journal of Applied Research in Higher Education, 11(2), 
210-223.  https://www.emerald.com/insight/content/doi/10.1108/JARHE-06-2018-009 9/full/html 

89. Schiera, A. J. (2019). Justice, practice and the ‘Real World’: pre-service teachers’ critically conscious visions for 
teaching amid the complexities and challenges of learning to teach. International Journal of Qualitative Studies in 
Education, 32(7), 929-946. https://www.tandfonline.com/doi/abs/10.1080/09518398.2019.1609125 

90. Schwarzenthal, M., Daumiller, M., & Civitillo, S. (2023). Investigating the sources of teacher intercultural self-
efficacy: A three-level study using TALIS 2018. Teaching and Teacher Education, 126, 104070. 

91. Şen, M., Demirdöğen, B., & Öztekin, C. (2022). Interactions among topic-specific pedagogical content knowledge 
components for science teachers: The impact of content knowledge. Journal of Science Teacher Education, 33(8), 60-
887. https://www.tandfonline.com/doi/abs/10.1080/1046560X.2021.2012630 

92. Shemshack, A., & Spector, J. M. (2020). A systematic literature review of personalized learning terms. Smart Learning 
Environments, 7(1), 33. https://www.tandfonline.com/doi/full/10.1080/23752696.2021.1883458 

93. Siagan, M. V., Saragih, S., & Sinaga, B. (2019). Development of Learning Materials Oriented on Problem-Based 
Learning Model to Improve  Students' Mathematical Problem Solving Ability and Metacognition  Ability. 
International electronic journal of mathematics education, 14(2),  331-340. 

94. Slade, M. L., Burnham, T. J., Catalana, S. M., & Waters, T. (2019). The Impact of Reflective Practice on Teacher 
Candidates' Learning. International Journal for the Scholarship of Teaching and Learning, 13(2), 15. 
 https://eric.ed.gov/?id=EJ1218300 

95. Song, S. J., Tan, K. H., & Awang, M. M. (2021). Generic digital equity model in education: Mobile-assisted 
personalized learning (MAPL) through e-modules. Sustainability, 13(19), 11115. 

96. Tang, K. H. D. (2023). Student-centered Approach in Teaching and Learning: What Does It Really Mean?. Acta 
Pedagogia Asiana, 2(2), 72-83. 

97. Tarrayo, V. N., & Anudin, A. G. (2023). Materials development in flexible learning amid the pandemic: perspectives 
from English language teachers in a Philippine state university. Innovation in Language Learning and Teaching, 
17(1), 102-113. 

98. Thuneberg, H., Salmi, H., Vainikainen, M. P., Hienonen, N., & Hautamäki, J. (2022). New curriculum towards Big 
ideas in science education. Teachers  and Teaching, 28(4), 440-460. 

99. Toquero, C. M. D. (2021). “Real-world:” preservice teachers' research competence and research difficulties in action 
research. Journal of Applied  Research in Higher Education, 13(1), 126-148.  
https://www.emerald.com/insight/content/doi/10.1108/JARHE-03-2019-00 0/full/html 

100. Ung, L. L., Labadin, J., & Mohamad, F. S. (2022). Computational thinking for teachers: Development of a localised E-
learning system. Computers & Education, 177, 104379. 

101. Valverde-Berrocoso, J., Fernández-Sánchez, M. R., Revuelta Dominguez, F. I., & Sosa-Díaz, M. J. (2021). The 
educational integration of digital technologies preCovid-19: Lessons for teacher education. PloS one, 16(8), e0256283. 

 

https://doi.org/10.36713/epra0414


   EPRA International Journal of Environmental Economics, Commerce and Educational Management 
   Journal DOI: 10.36713/epra0414 |ISI I.F Value: 0.815|SJIF Impact Factor (2025): 8.57        ISSN: 2348 – 814X 

Volume: 12 | Issue:7 |July 2025 

 

---- 2025 EPRA ECEM     |     https://eprajournals.com/   |    Journal DOI URL: https://doi.org/10.36713/epra0414 -------144 

102. Vekić-Kljaić, V., & Lučić, J. (2021). Reflective Practice towards Professional Development of Teachers. Pedagoška 
obzorja, 36(3-4), 55-68. https://www.dspo.si/index.php/dspo/article/view/42 

103. Wahono, B., Lin, P. L., & Chang, C. Y. (2020). Evidence of STEM enactment effectiveness in Asian student learning 
outcomes. International Journal of STEM Education, 7(1), 36. 

104. Walqui, A., & Bunch, G. C. (Eds.). (2019). Amplifying the curriculum: Designing quality learning opportunities for 
English learners. Teachers College Press. 

105. Westwood, P. (2018). Inclusive and adaptive teaching: Meeting the challenge of diversity in the classroom. Routledge. 
https://www.taylorfrancis.com/books/mono/10.4324/9781351061261/inclusive-adaptive-teaching-peter-westwood 

106. Whalley, B., France, D., Park, J., Mauchline, A., & Welsh, K. (2021). Towards flexible personalized learning and the 
future educational system in the fourth industrial revolution in the wake of Covid-19. Higher Education Pedagogies, 
6(1), 79-99. 

107. Wu, D., Yang, X., Yang, W., Lu, C., & Li, M. (2022). Effects of teacher-and school-level ICT training on teachers' use 
of digital educational resources  in rural schools in China: A multilevel moderation model. International  
Journal of Educational Research, 111, 101910. 
 https://www.sciencedirect.com/science/article/abs/pii/S0883035521001798 

108. Xie, F., & Derakhshan, A. (2021). A conceptual review of positive teacher interpersonal communication behaviors in 
the instructional context. Frontiers in psychology, 12, 708490. 

109. Xu, W., Yang, L. Y., Liu, X., & Jin, P. N. (2024). Examining the effects of different forms of teacher feedback 
intervention for learners' cognitive and emotional interaction in online collaborative discussion: A visualizationmethod 
for process mining based on text automatic analysis. Education and Information Technologies, 29(6), 6525-6551. 

110. Yang, Y. (2023). Assessing alignment between curriculum standards and teachers’ instructional practices in China’s 
school music education. Research Studies in Music Education, 45(1), 56-76.  

111. Yılmaz, A. (2021). The effect of technology integration in education on prospective teachers' critical and creative 
thinking, multidimensional 21st century skills and academic achievements. Participatory Educational Research, 8(2), 
163-199. 

112. Yu, S., & Liu, C. (2021). Improving student feedback literacy in academic writing: An evidence-based framework. 
Assessing Writing, 48, 100525. 

 

https://doi.org/10.36713/epra0414

