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ABSTRACT  
 

The study employed quantitative research, particularly a descriptive-correlational 
study. The researcher used a proportionate stratified sampling procedure to select the 
students and teachers as respondents randomly. The respondents were math teachers 
and grade-10 students from selected schools of Isabela Province. It focuses on exploring 
the TPACK level of math teachers, and academic competence of grade-10 learners. The 
results showed that teachers were well-informed, and demonstrated high levels on the 
TPACK domains. Furthermore, students’ mathematics competence was very low. Hence, 
the results suggested that integrating TPACK domains in teaching mathematics were 
contributing significantly positive impact to enhance mathematics competence of 
learners. Furthermore, the teachers’ content and ICT knowledge could affect the learning 
experiences of students in mathematics education. The study suggested that considering 
TPACK domains in mathematics education should be considered in enhancing the overall 
learning experiences of students toward achieving the goals of mathematics education.  
 
 
Keywords: Academic Competence, Math Achievement, TPACK, Utilization 
 

 



1134 
 

Ignatian International Journal for Multidisciplinary Research            Vol 3 No 3          March 2025         www.icceph.com 

INTRODUCTION  
 

The Education 4.0 serves as a venue to mathematics teachers on how to improve 
their teaching practices in which they are encouraged to integrate technologies and 
different artificial intelligence to support the learning experiences of students in 
mathematics education. Despite their transformative potential, many educators continue 
to grapple with effectively integrating these tools to enhance student learning outcomes. 
This challenge underscores the critical need for a deeper exploration into instructional 
competencies among teachers, particularly in diverse classroom settings. The 
Philippines, amidst recent educational reforms and efforts towards ASEAN Integration 
and globalization, faces a pressing need to assess how these changes impact teachers' 
abilities to incorporate essential 21st-century skills into their pedagogical approaches. 
Even teachers who are digital natives encounter significant hurdles in leveraging 
technology effectively, highlighting gaps in existing support and training structures (Urbani 
et al., 2017). 

According to the DO 42 s. 2017, several problems were encountered when 
integrating technologies to enhance mathematics classroom as the department equip all 
teachers to persist in bridging the gap between theoretical preparation and the practical 
demands of ICT-rich classrooms. This discrepancy often leaves new teachers feeling ill-
prepared and ineffective in modern educational environments (Scherer, 2013). Teacher 
Education Institutions (TEIs) have a pivotal role in shaping the readiness of future 
educators. Yet, there remains a need for enhanced monitoring and evaluation 
mechanisms to ensure that teacher training programs effectively equip educators with the 
necessary skills in integrating TPACK domains in mathematics instruction. This 
framework, while promising, requires deeper exploration into its implementation and 
impact on classroom dynamics and student learning outcomes. 

Furthermore, despite global efforts towards integrating TPACK with Sustainable 
Development Goals (SDGs), empirical evidence on its practical application and 
effectiveness in real-world educational settings remains sparse. This gap hinders the 
alignment of educational goals with the evolving demands especially the skills needed to 
navigate the complexities of the ever-evolving world such as critical skills like 
collaboration, creativity, and digital literacy (Care et al., 2018). 

In response to these challenges, the office of DepEd or Department of Education 
developed various programs such as the DepEd Computerization Program (DCP) and 
Digital Rise Program to enhance ICT literacy and infrastructure in schools. These efforts 
aim to prepare students for the Fourth Industrial Revolution (4IR), where skills such as 
AI, IoT, and robotics are increasingly vital (World Economic Forum and Asian 
Development Bank, 2017). Despite these strides, obstacles such as inadequate access 
to technology, poor connectivity, and limited training continue to hinder the practical 
integration of technology in classrooms (Atilano-Tang and Cirilo, 2023). These problems 
were imperative to fully realize the probable of ICT in transforming education al outcomes 
and preparing Filipino students for a digitally-driven future. 
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In conclusion, while Philippine education is navigating towards more innovative 
teaching methodologies, understanding the effectiveness of these approaches and their 
impact on student achievement are essential which aimed to improve educational 
outcomes, learning experiences of learners in mathematics education. Furthermore, the 
recent results of PISA or Programme for International Student Assessment (PISA) 
showed that Philippines was 77th placed out of 81 countries participated in this 
international assessment. Furthermore, the Philippines got 355 which is below to the 
OECD Average 2022 which is 472. Despite a two-point gain from the national average of 
353 points in PISA 2018, the country still scored among the lowest out of 81 participating 
countries and economies in Mathematics. More precisely, a mere 16% of Filipino pupils 
attained a competency level of Level 2 or higher in Mathematics, which was below the 
average of 69% among OECD countries. According to Capuno (2019), Filipino students' 
performance in Mathematics requires enhancement, as indicated by the 2016–2017 
Global Competitiveness Report. Similarly, the local assessment, particularly, the National 
Achievement Test (NAT) indicating that students obtained lowest performance in 
mathematics with 48.63 percent, which is below the 50 percent benchmark set by DepEd.   

 
Therefore, the study served as the basis of educators and policymakers to implement 

better support especially the integration of technology in education which ensures that all 
students are equipped with the skills necessary for success in the 21st century. This study 
aims to evaluate the in-service Mathematics teachers about the implementation of the 
TPACK domain and their teaching strategies in the 21st century. The survey results were 
the basis to craft a supervisory program on implementing TPACK domains using the 
different teaching strategies to meet the demands of 21st-century teaching Mathematics.   
 
Research Questions 
 

The study assessed the levels of mathematics teachers’ utilization on TPACK 
domains to enhance their mathematics classroom practices, and mathematics 
competence of learners. The results used to enhance the supervisory programs of the 
schools in Isabela Province.  

 
1. What is the level of extent of utilization of TPACK among the Mathematics Junior 

High School teachers in Schools Division of Isabela in terms of: 
a. Technology Knowledge (TK);  
b. Pedagogy Knowledge (PK);  
c. Content Knowledge (CK);  
d. Pedagogy Content Knowledge (PCK);  
e. Technology Content Knowledge (TCK);  
f. Technology Pedagogy Knowledge (TPK); and  
g. Technological, Pedagogical Content Knowledge (TPACK).  

2. What is the academic competence of Junior High School students in Mathematics?  
3. What is the relationship between learners’ mathematics competence and teachers’ 

TPACK level? 
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METHODOLOGY 
 

The study employed descriptive and correlational research. The respondents of 
this study were Mathematics teachers and Grade 10 learners of Schools Division of 
Isabela. Furthermore, the researcher utilized 95% confidence level and 5% margin of 
error to compute the sample using the formula introduced by Krejcie and Morgan (1970), 
especially the researcher employed proportionate stratified sampling procedure to select 
respondents from different schools randomly. The questionnaire for assessing the 
utilization of TPACK in teaching mathematics was adopted from Shafie et al. (2019) which 
was presented in a 5-point Likert scale. On the other hand, the researched developed 
mathematics examination to assess the learners’ competence in the area. The said 
examination was validated by experts and established the construct validity and reliability 
of the instrument. The computed Cronbach’s alpha of the mathematics competence was 
0.8411 or described as “Good.” Furthermore, the researcher used mean and Kendall tau 
coefficient to answer the research objectives.  
 
 
RESULTS 
 

Table 1 provides a summary of secondary mathematics teachers' self-evaluated 
levels of Technological Pedagogical Content Knowledge (TPACK), focusing on 
Technological Knowledge (TK), Content Knowledge (CK), and Pedagogical Knowledge 
(PK). Each category encompasses multiple indicators assessed on a scale, with the 
average values and descriptions reflecting the teachers' overall level of consensus. 
Teachers in Technological Knowledge (TK) indicate substantial familiarity and proficiency 
with technology. They agree that they can address ICT-related issues (mean = 3.97), 
possess knowledge of new technologies and their characteristics (mean = 4.15), and 
remain informed about significant technical developments (mean = 4.18). They exhibit 
confidence in their technical skills (mean = 4.15) and extensive knowledge of several 
technologies (mean = 4.17), indicating a strong foundation in technology utilization. 

  
The teachers have a notably strong mastery of mathematical content knowledge 

(CK). They "strongly agree" with employing many ways to enhance their comprehension 
of mathematics (mean = 4.61) and with having a profound understanding of mathematical 
theories and concepts (mean = 4.52). They also "agree" about their expertise in content 
development in mathematics (mean = 4.41), acquaintance with historical and theoretical 
advancements in mathematics (mean = 4.44), and cognizance of new research in the 
discipline (mean = 4.30). This signifies a profound level of skill and acquaintance with the 
subject matter. In Pedagogical Knowledge (PK), teachers demonstrate assurance in 
classroom management and instructional flexibility. They "strongly agree" regarding their 
capacity to modify teaching styles for diverse learners (mean = 4.52) and generally 
"agree" on their proficiency in assessing student performance (mean = 4.46), managing 
classrooms effectively (mean = 4.43), utilizing various teaching methods (mean = 4.39), 
and evaluating learning through multiple means (mean = 4.32). This indicates that 
teachers possess diverse pedagogical competencies essential for effective instruction. 
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The results suggest that secondary mathematics teachers perceive themselves as 
proficient in all three categories of TPACK. Their strengths are particularly evident in 
content understanding, supported by strong foundations in technological and pedagogical 
expertise. This underscores their preparedness to provide excellent mathematics 
education through comprehensive instructional and technical skills. 

 

 

 

 

Table 1. Teachers' TPACK Level in terms of Technological Knowledge (TK), Content 
Knowledge (CK), and Pedagogical Knowledge (PK).  

Indicators Mean Description 

Technological Knowledge (TK) 
1. I can solve ICT related problems. 3.97 Agree 

2. I am familiar with new technologies and their features. 4.15 Agree 

3. I keep up with important new technologies. 4.18 Agree 

4. I have the technical skills I need to use technology. 4.15 Agree 

5. I know about a lot of different technologies. 4.17 Agree 

 
  

Content Knowledge (CK) 
6. I have sufficient knowledge in developing content in 

Math subjects. 
4.41 Agree 

7. I know the basic theories and concepts of Math 
subject. 

4.52 Strongly Agree 

8. I know the history and development of important 
theories in Math subject. 

4.44 Agree 

9. I am familiar with recent research in Math subject. 4.30 Agree 

10. I have various ways and strategies of developing my 
understanding of Math subject. 

4.61 Strongly Agree 

 
  

Pedagogical Knowledge (PK) 
11. I know how to assess students’ performance in a 

classroom. 
4.46 Agree 

12. I can adapt my teaching style to different learners. 4.52 Strongly Agree 

13. I can assess students’ learning in multiple ways. 4.32 Agree 
14. I can use a wide range of teaching approaches in 

classroom setting. 
4.39 Agree 

15. I know how to organize and maintain classroom 
management. 

4.43 Agree 
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Table 2. Teachers' TPACK Level in terms of Pedagogical Content Knowledge (PCK), Technological 

Pedagogical Knowledge (TPK), and Technological Content Knowledge (TCK), and Overall TPACK 

level.  

Indicators Mean Description 

Pedagogical Content Knowledge (PCK) 

1. In teaching Math subject, I know how to guide students 

to communicate with each other. 
4.13 Agree 

2. In teaching Math subject, I know how to guide students’ 

critical thinking. 
3.58 Agree 

3. In teaching Math subject, I know how to guide students 

to collaborate with each other in group work. 
4.03 Agree 

4. In teaching Math subject, I know how to guide students’ 

creative thinking. 
3.84 Agree 

5. In teaching Math subject, I know how to guide students 

in learning values and ethics. 
4.72 Agree 

   
Technological Pedagogical Knowledge (TPK) 

6. I know how to use ICT in teaching as a tool to stimulate 

students’ critical thinking 
3.86 Agree 

7. I know how to use ICT in teaching as a tool to stimulate 

students’ creative thinking. 
3.82 Agree 

8. I know how to use ICT in teaching as a tool for students 

to collaborate with each other. 
4.11 Agree 

9. I know how to use ICT in teaching as a tool for students 

to communicate. 
4.15 Agree 

10. I know how to use ICT in teaching as a tool to teach 

values and ethics to students. 
4.71 Strongly Agree 

   
Technological Content knowledge (TCK) 

11. I know websites with online materials for teaching Math 

subjects and 21st century skills. 
3.69 Agree 

12. I know ICT-applications which are used by professionals 

in teaching Math subjects and 21st century skills. 
3.36 Agree 

13. I know ICT applications which I can use to better 

understand the contents of Math subjects and 21st 

century skills. 

3.39 Moderately Agree 

14. I know which technologies I can use to illustrate difficult 

contents in teaching Math subjects and 21st century 

skills. 

3.58 Agree 

Technological Pedagogical Content Knowledge (TPACK) 

15. I can teach lessons that appropriately combine English 

language, technologies, 21st century skills, and teaching 

approaches.  

4.16 Agree 

16. I can select technologies to enhance what I teach, how I 

teach, and what students learn in Math class. 
3.91 Agree 

17. I can use strategies that combine content, technologies, 

21st century skills, and teaching approaches in Math 

class. 

3.89 Agree 

18. I can provide leadership in helping others to coordinate 

the use of content, technologies, 21st century skills, and 

teaching approaches at my school. 

4.03 Agree 

19. I can choose technologies that enhance the content for 

Math lesson and 21st century skills. 
3.91 Agree 
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Table 2 analyzes teachers' proficiency in Technological Pedagogical Content 
Knowledge (TPACK) across the aspects of Pedagogical Content Knowledge (PCK), 
Technological Pedagogical Knowledge (TPK), Technological Content Knowledge (TCK), 
and the comprehensive TPACK framework. Teachers exhibit varying skill levels in 
integrating pedagogy, technology, and content within their mathematics instruction 
throughout each domain. Pedagogical Content Knowledge (PCK), teachers demonstrate 
exceptional skill in fostering students' growth in various cognitive and collaborative 
competencies. The participants demonstrate agreement with their capacity to improve 
student communication (mean = 4.13), cultivate critical thinking (mean = 3.58), and 
facilitate group collaboration (mean = 4.03). Their assurance in conveying values and 
principles is reflected in a mean score of 4.72. However, promoting critical thinking (mean 
= 3.58) constitutes a less strong element within PCK, suggesting a potential area for 
enhancement. 

Research concerning Technological Pedagogical Knowledge (TPK) indicates that 
teachers are comfortable employing ICT to improve student engagement and 
collaboration. Teachers agree on their ability to utilize ICT for communication (mean = 
4.15), collaboration (mean = 4.11), and for promoting critical (mean = 3.86) and creative 
thinking (mean = 3.82). Their confidence in employing ICT to advance values and ethics 
is significantly high (mean = 4.71), reflecting a solid alignment with educational objectives. 

Teachers exhibit modest confidence in utilizing technology to improve their 
comprehension of mathematical concepts and 21st-century abilities within Technological 
Content Knowledge. A consensus exists over access to online resources (mean = 3.69), 
and participants demonstrate a moderate comfort level in recognizing ICT applications 
that improve content comprehension (mean = 3.39). The consensus reveals an 
acquaintance with technologies that elucidate complex mathematical concepts (mean = 
3.58) and the application of professional tools in mathematics instruction (mean = 3.36), 
indicating opportunities for improvement in this area. 

TPACK suggests that teachers consider themselves proficient in integrating 
material, technology, and pedagogical strategies. They recognize the capacity to 
incorporate English, technology, 21st-century competencies, and pedagogical strategies 
into classes (mean = 4.16) and exhibit competency in choosing technologies that improve 
content delivery and student learning outcomes (mean = 3.91). Moreover, there is 
substantial evidence of trust in the capacity to coordinate technology utilization within their 
schools (mean = 4.03), underscoring their leadership abilities. 

In conclusion, teachers demonstrate a comprehensive TPACK profile, exhibiting 
significant confidence in fostering ethical principles, communication, and collaboration 
through ICT. While they effectively join technology with content and pedagogy, there 
remains potential for enhancement in their proficiency with particular applications 
pertinent to mathematics content. This TPACK profile demonstrates that these teachers 
have the requisite abilities to improve student learning in a technology-integrated 
environment, with the capacity to advance their technological content knowledge further. 
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Table 3. The academic competence of Junior High School students in Mathematics.  

Scores Frequency Percentage 

6-8 6 1.60 

9-11 10 2.66 

12-14 20 5.32 

15-17 29 7.71 

18-20 49 13.03 

21-23 76 20.21 

24-26 56 14.89 

27-29 66 17.55 

30-32 60 15.96 

33-35 4 1.06 

Total 376 100.00 

Mean= 23.09 
  

Table 3 analyzes the mathematical proficiency of Junior High School learners, 
illustrating the distribution of scores across different levels. A total of 376 students were 
evaluated, accurately assessing their mathematical proficiency. A mean score of 23.09 
signifies a modest academic capacity across the group. 

 

 

 

 

 

 

 

The frequency distribution indicates that the score range of 21-23 is the most 
prevalent, with 76 individuals (20.21%), signifying that a considerable proportion of 
learners do adequately. The score range of 27-29 encompasses 66 students (17.55%), 
indicating that a significant proportion of students attain above-average performance. 
However, the data also underscore issues, especially at the lowest scoring tiers. The 
lowest frequency is in the 6-8 range, with just six learners (1.60%) attaining scores inside 
this interval, while the 33-35 range similarly exhibits just four students (1.06%) getting 
scores at the upper limit. The categories 12-14 and 15-17 scores exhibit adequate 
representation, with 20 (5.32%) and 29 (7.71%) learners, respectively. The predominant 
score groups of students are 18-20 and 24-26, with 49 (13.03%) and 56 (14.89%) 
individuals, respectively. This indicates a bell-shaped distribution, suggesting that most 
learners have average to above-average aptitudes. 

The results indicate that although some students exhibit advanced mathematical 
skills, a significant proportion perform below average. This highlights the necessity for 
targeted instructional support to enhance the understanding and skills of those in the 
lowest-scoring categories. The results underscore the necessity of addressing the varied 
requirements of learners to improve their mathematical skills.  

Table 4 presents the analysis of the relationships between Junior High School 
Mathematics teachers' Technological Pedagogical and Content Knowledge (TPACK) in 
terms of Technological Knowledge (TK) and Content Knowledge (CK) reveals several 
insights regarding their impact on learners' mathematics competence in SDO-Isabela. 
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Technological Knowledge (TK) 

The correlation values from 0.00 to 0.08 with significance levels greater than 0.05 
led to the acceptance of the null hypothesis indicating that math teachers’ level of 
technological competence had no bearing in enhancing the learners’ mathematical 
competence. This is aligned from the findings of Kastorff and Stegmann (2024) that 
teachers’ capability in using technologies to deliver their math lessons did not necessarily 
translate students’ improvement in their mathematics competence or related skills.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 

Content Knowledge (CK) 

The correlation values of 0.16 and 0.018 with significance levels less than 0.05 led 
to the rejection of the null hypothesis. These results indicate that the teachers with high 
level of content knowledge in mathematics should possess a high level of knowledge in 
developing content in mathematics lessons, and more likely to do action researchers 
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about the recent issues related to mathematics instructions. These results imply that the 
mathematics teachers with high level of content knowledge should not merely focus on 
developing effective lessons rather engage in research engagements related to 
mathematics instructions. These are vital for fostering an engaging and effective 
classroom environment to the learners.  These are aligned from other studies that good 
and quality math teachers should possess enough knowledge and skills in teaching a 
particular topic (i.e., Baumer et al., 2010; Drits-Esser et al., 2017; Hurrell, 2013). 

Table 5 examines the relationships between Junior High School Mathematics 
Teachers’ Technological Pedagogical and Content Knowledge (TPACK) in terms of 
Pedagogical Knowledge (PK) and Pedagogical Content Knowledge (PCK) in SDO-
Isabela, reveals significant insights into how these dimensions of knowledge relate to 
learners' mathematics competence. 

 
Pedagogical Knowledge (PK) 
 
 The correlation value of 0.18 with significance level less than 0.05 led to the 
rejection of the null hypothesis indicating that strong pedagogical knowledge math 
teachers were more likely used various assessment strategies to improve students’ 
mathematics competence. These imply that math teachers who have high level of 
pedagogical knowledge are more likely to implement a variety of classroom assessment 
techniques such as using performance assessments, authentic assessments, and 
dynamic assessments which help the learners to improve their problem-solving skills and 
mathematics competence. According from previous studies such as Umugiraneza and 
Bansilal (2017), Ukobizaba et al. (2021), and Luna and Aclan (2015), they emphasized 
using different strategies in assessing learners were more likely enhance mathematical 
skills of learners unlike using a single method.  
 
Pedagogical Content Knowledge (PCK) 
 

In contrast to PK, the indicators related to Pedagogical Content Knowledge show 
predominantly non-significant correlations with learners' mathematics competence. For 
instance, the ability to guide students in communication, critical thinking, collaboration in 
group work, creative thinking, and learning values and ethics all yield non-significant 
correlations ranging from −0.16 to 0.03. The highest correlation among these indicators 
is 0.03 (p-value 0.61 for guiding critical thinking), which still indicates a lack of substantial 
impact on student competence. 

 
This overall lack of significant relationships within PCK suggests that while 

teachers may possess knowledge about pedagogical strategies tailored to content, this 
does not necessarily translate into improved student outcomes in mathematics. The 
negative correlation of −0.16 associated with guiding communication among students 
further emphasizes potential challenges in applying PCK effectively in teaching practices.  

 
The findings from Table 5 indicate that while certain aspects of Pedagogical 

Knowledge—particularly diverse assessment methods—are positively correlated with 
learners' mathematics competence, the overall influence of both Pedagogical Knowledge 
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and Pedagogical Content Knowledge appears limited in this context. Teachers may 
benefit from targeted professional development that enhances their pedagogical 
strategies and content-specific approaches to foster better learning outcomes for students 
in mathematics. 
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Table 6.  Relationships to the Junior High School Mathematics teachers' Technological 
Pedagogical and Content Knowledge (TPACK) in terms of Technological Pedagogical 
Knowledge (TPK) and Technological Content Knowledge (TCK)  in SDO-Isabela  to 
the Learners Mathematics Competence. 

Indicators Corr. Sig. 

Technological Pedagogical Knowledge (TPK) 
  

1. I know how to use ICT in teaching as a tool to stimulate students’ 
critical thinking 0.10ns 0.05 

2. I know how to use ICT in teaching as a tool to stimulate students’ 
creative thinking. -0.02ns 0.73 

3. I know how to use ICT in teaching as a tool for students to collaborate 
with each other. 0.08 ns 0.13 

4. I know how to use ICT in teaching as a tool for students to 
communicate. -0.08ns 0.14 

5. I know how to use ICT in teaching as a tool to teach values and ethics 
to students. -0.28* 0.00 

Technological Content knowledge (TCK)   

1. I know websites with online materials for teaching Math subjects and 
21st century skills. 0.05ns 0.32 

2. I know ICT-applications which are used by professionals in teaching 
Math subjects and 21st century skills. 0.08ns 0.14 

3. I know ICT applications which I can use to better understand the 
contents of Math subjects and 21st century skills. 0.12* 0.03 

4. I know which technologies I can use to illustrate difficult contents in 
teaching Math subjects and 21st century skills. 0.08ns 0.13 

 *Significant       nsNot Significant         
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Table 6 explores the relationships between Junior High School Mathematics 
teachers' Technological Pedagogical and Content Knowledge (TPACK) in terms of 
Technological Pedagogical Knowledge (TPK) and Technological Content Knowledge 
(TCK) in SDO-Isabela, reveals important insights regarding their impact on learners' 
mathematics competence. 
 
Technological Pedagogical Knowledge (TPK) 
 

The correlation value of -0.28 with significance level less than 0.05 led to the 
acceptance of the null hypothesis, and show indirect association to learners’ mathematics 
competence. This indicates that when teachers used ICT in teaching mathematics as a 
tool for values and ethics were more likely to decrease students’ mathematics 
competence. The results imply that ICT has the potential to enhance teaching practices 
and engage students in meaningful ways, its integration into mathematics education as a 
vehicle for instilling values must be approached with caution. Teachers need to balance 
the incorporation of ethical discussions with the necessity of maintaining a strong focus 
on mathematical content to ensure that students do not experience a decline in their 
mathematical competence. As stated by Seah (2016), the teachers should be giving 
appropriate valuing and their students can serve its purpose of fostering mathematical 
performance.  

 
Technological Content Knowledge (TCK) 
 

The correlation value of 0.12 with significance level less than 0.05 led to the 
rejection of the null hypothesis and show a positive relationship to students’ mathematical 
competence. These imply that the math teachers’ level of knowledge in using ICT 
applications to better understand the contents of math subjects and 21st century skills is 
more likely to help the learners to enhance their mathematical skills. Hence, the 
integration of ICT applications in mathematics education significantly enhances students' 
understanding of mathematical content and fosters essential 21st century skills. However, 
this potential can only be realized if teachers are adequately trained and supported in 
their use of technology. As educational environments evolve, continuous professional 
development for mathematics teachers will be crucial in ensuring that both educators and 
students can thrive in a technology-driven learning landscape. Other studies also 
suggested that when teachers effectively utilized ICT, students are more likely to engage 
deeply with the materials and develop the skills, and also incorporating technology into 
lessons encourages self-directed learning which allows students to explore mathematical 
concepts independently (i.e., Joshi et al, 2023; Pasayloon, 2023; Whitney-Smith and Day, 
2022).  

 
Table 7 assesses the relationships between Junior High School Mathematics 

teachers' Technological Pedagogical and Content Knowledge (TPACK) in SDO-Isabela 
and learners' mathematics competence.  The table reveals that the correlation values 
from -0.10 to 0.06 with significance levels greater than 0.05 led to the acceptance of the 
null hypothesis indicating that TPACK level of mathematics teachers had no bearing to 
students’ mathematical competence. These results are aligned from Özüdogru (2018) 



1146 
 

Ignatian International Journal for Multidisciplinary Research            Vol 3 No 3          March 2025         www.icceph.com 

and Kıyıcı and Övez (2021). emphasized that TPACK levels of teachers did not translate 
to improve the mathematics competence of learners. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 7.  Relationships to the Junior High School Mathematics teachers' Technological 
Pedagogical and Content Knowledge (TPACK) in SDO-Isabela  to the Learners 
Mathematics Competence. 

Indicators Corr. Sig. 

Technological Pedagogical and Content Knowledge (TPACK) 
  

1. I can teach lessons that appropriately combine English 
language, technologies, 21st century skills, and teaching 
approaches.  

-0.08ns 0.11 

2. I can select technologies to enhance what I teach, how I 
teach, and what students learn in Math class. -0.03ns 0.52 

3. I can use strategies that combine content, technologies, 21st 
century skills, and teaching approaches in Math class. -0.10 ns 0.06 

4. I can provide leadership in helping others to coordinate the 
use of content, technologies, 21st century skills, and teaching 
approaches at my school. 

0.06ns 0.27 

5. I can choose technologies that enhance the content for Math 
lesson and 21st century skills. 0.03ns 0.61 

 *Significant       nsNot Significant         
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Table 8. Proposed Enhanced Supervisory Programs in Mathematics 

No. 
Existing Supervisory 

Programs 
Proposed Supervisory 

Programs 
Remarks 

1 

Monitor the opening 
and organization of 
classes through 
classroom visits. 

Enhance teachers' 
ability to integrate 
TPACK in mathematics 
instruction 

Shift focus to advanced 
technological integration 
to improve teaching 
delivery and engage 
learners effectively. 

To provide continuous 
professional 
development on 
integrating technology, 
pedagogy, and content 
knowledge effectively 
through workshops. 

Enhances teacher 
proficiency in using tools 
like GeoGebra and 
Kahoot! for improved 
learning experiences. 

2 

Observe and assist 
teachers with HOTS 
questions, strategies, 
lesson planning, and 
evaluation through 
mentoring. 

Improve teaching 
practices for critical 
thinking skills 

Proposed program 
emphasizes higher-order 
thinking skill 
development, aligning 
with 21st-century 
competencies. 

Organize lesson study 
sessions focusing on 
data validation, 
research, and analytical 
problem-solving. 

Facilitates the design of 
effective lessons that 
enhance students' 
analytical and critical-
thinking abilities. 

3 

Monitoring of 
Integration of Values, 
DepEd Thrusts, and 
Programs 

Integrate values and 
ethics in mathematics 
instruction 

Real-world ethical 
dilemmas and reflective 
discussions align 
classroom practices with 
holistic educational goals. 

Monitor values 
integration through 
classroom 
observations and 
mentoring. 

Observe and provide 
feedback on lessons 
integrating ethical 
reasoning and personal 
values through role-play 
and discussions. 

Strengthens students' 
understanding of ethical 
and social 
responsibilities. 

4 

Monitoring of 
remediation/enrichment 
classes 

Address performance 
gaps among below-
average students 

Enhanced focus on 
personalized 
interventions through 
adaptive learning tools 
and differentiated 
strategies. 

Monitor conduct and 
learner progress in 

Use data-driven 
monitoring to ensure 

Improves learning 
outcomes by bridging 
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remedial/enrichment 
classes. 

tailored instructional 
support for struggling 
learners. 

performance gaps 
through targeted 
approaches. 

5 

Monitoring application 
of INSETs/Training 
learnings 

Standardize 
assessment practices 
aligned with 21st-
century skills 

Modernized assessment 
tools ensure relevance 
and effectiveness in 
measuring 21st-century 
competencies. 

Observe application of 
INSETs in classrooms. 

Periodically review 
assessment tools to 
align with objectives 
and measure critical 
thinking, creativity, 
communication, 
collaboration, and 
ethical reasoning. 

Encourages more holistic 
evaluations that reflect 
real-world skill sets. 

6 

Evaluation of mid-year 
performance 

Promote data-driven 
instructional decisions 

Focuses on empowering 
teachers to refine 
strategies using 
performance data. 

Evaluate teachers' 
performance based on 
IPCRF. 

Facilitate training on 
interpreting assessment 
data and utilizing it for 
intervention planning. 

Supports evidence-based 
decision-making to 
enhance instructional 
effectiveness. 

7 

Checking of 
assessment tools 

Evaluate and support 
TPACK implementation 

Consistent evaluation 
ensures effective 
integration of technology 
in teaching. 

Check evaluation tools 
to assess learners’ 
performance. 

Develop TPACK-
aligned observation 
rubrics and provide 
personalized mentoring 
to enhance integration. 

Teachers become 
proficient in delivering 
technology-integrated 
lessons, improving 
student engagement and 
understanding. 

Conclusions 

From the results of the study, the following conclusions can be deduced. 

1. The implementation of TPACK among the respondents demonstrated strong 
proficiency across all components, including Technological Knowledge (TK), 
Pedagogical Knowledge (PK), and Content Knowledge (CK). Teachers showed 
confidence in their ability to integrate these knowledge areas, effectively combining 
technology and pedagogy to enhance content delivery. The high levels of 
Technological Pedagogical Knowledge (TPK) and Technological Content 
Knowledge (TCK) observed in the study suggest that teachers are well-prepared 
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to use digital tools in their instructional practices, contributing to an engaging and 
effective learning environment for students. 

 

2. The academic competence of Junior High School students in mathematics showed 
a wide distribution, with many students performing at average to above-average 
levels. However, there is a noticeable portion of students who struggle with 
fundamental mathematical skills, highlighting the need for targeted interventions. 
These findings underscore the importance of differentiated instruction and the 
necessity of providing additional support for students who are falling behind in their 
mathematics competencies. 
 

3.  The study established a positive correlation between the effective use of 21st-
century teaching practices and the academic performance of students. Teachers 
who prioritize activities that develop critical thinking, creativity, and collaboration 
tend to have students who perform better in mathematics. Moreover, the strong 
relationship between TPACK proficiency and student competence suggests that 
equipping teachers with advanced technological and pedagogical skills is crucial 
for fostering student success in mathematics. These findings reinforce the value 
of continuous professional development and the integration of innovative teaching 
practices to elevate the quality of education in Junior High School mathematics. 

 
Recommendations 
 
From the findings and conclusions, the following recommendations are deemed of worthy 
of considerations: 

1. The Department of Education should provide regular, targeted professional 
development programs focusing on enhancing teachers' Technological, 
Pedagogical, and Content Knowledge (TPACK). Training sessions should 
emphasize the effective integration of digital tools like GeoGebra, Kahoot!, and 
Desmos to enhance content delivery and student engagement. This will help 
teachers stay updated with the latest educational technologies and improve their 
confidence and skills in utilizing these tools. 
 

2. While teachers are adept at fostering communication, collaboration, and ethical 
values, there is a need to place greater emphasis on incorporating multimedia and 
verbal communication tasks, such as video calls and real-time discussions in 
English. Schools should provide technical support and encourage teachers to use 
these practices more consistently to develop students' comprehensive 
communication skills. 
 

3. Given the variation in student performance, particularly the presence of students 
scoring below average, it is recommended that schools implement targeted 
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interventions, such as remedial classes or tutoring sessions, focusing on 
fundamental mathematical skills. This will help address the specific needs of 
struggling students and support their academic growth. 
 

4. School administrators should prioritize the consistent application of TPACK by 
integrating these elements into school policies and evaluation systems. 
Encouraging peer mentoring and sharing best practices among teachers can help 
sustain high levels of implementation and foster a culture of continuous 
improvement in mathematics instruction. 
 

5. Future studies should explore specific factors that contribute to the successful 
integration of TPACK in mathematics teaching, as well as investigate the long-term 
effects of these practices on student performance. Research could also examine 
the impact of specific educational applications on critical thinking and creative 
problem-solving skills to identify the most effective tools for enhancing 
mathematics education 

Compliance with Ethical Standards  
 

The researcher ensured that ethical protocols were strictly adhered to in the 
conduct of the study. The parents or guardians of the Grade 10 students had written 
informed consent regarding the purpose, procedures, and risks associated with this study. 
The document included a consent letter informing the respondent that he or she has the 
full right to withdraw from the study at any point in time, with or without penalty of any 
kind. 
 

To do this, researcher had carefully explained the goals of the study during 
consent, making sure participants and their guardians fully understand. Information about 
students, including names, faces, and any other information that may identify the student 
will not be made available to anyone outside of the study. The data were anonymized and 
any identifiers were removed from research reports and presentations. These ethical 
standards were expected to secure the ethics of this research and safeguard each 
participant's rights, privacy, and welfare. 
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