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 Today’s instructional strategies are influenced by teachers’ technological 

pedagogical content knowledge (TPACK). While several TPACK studies 

have been conducted in urban and mixed-subject contexts, limited research 

has focused specifically on secondary mathematics teachers in 

geographically distinct divisions such as Eastern Samar, Philippines. 

Addressing this gap, this study examined the TPACK of 89 secondary 

mathematics teachers in the Southern part of Eastern Samar division, 

Philippines. Using descriptive-comparative research design, data was 

collected through an adopted survey questionnaire and analyzed using 

frequency, percentage, mean, and standard deviation for the descriptive part. 

Independent samples t-test and analysis of variance (ANOVA) were 

employed at a 5% significance level to determine group differences. Results 

revealed that respondents demonstrated proficient TPACK overall. No 

significant differences were found when grouped by sex, age, specialization, 

teaching position, and length of teaching experience. However, significant 

differences emerged based on educational attainment and number of 

TPACK-related trainings attended. These results highlight the critical 

function of continuous professional learning in strengthening teachers’ 

TPACK within the Eastern Samar context. Findings suggest sustained, 

structured support from Department of Education Eastern Samar division to 

strengthen mathematics teachers’ TPACK through professional development 

programs. 
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1. INTRODUCTION  

In the Philippines, performing and competent teachers are highly recognized for the advancement of 

the education system [1]. The effectiveness of teachers directly influences student performance [2]. In 

mathematics education, learning has traditionally centered on teachers as a source of knowledge [3]. Thus, 

students’ learning journeys depend on teachers’ effectiveness, competencies, and skills. However, challenges 

are a natural part of mathematics. Previous studies have reported that mathematics teachers lack the 

necessary content knowledge and effective teaching strategies to help students learn [4]. Similarly, 

difficulties in pedagogical knowledge have been reported among teachers, particularly in teaching science 

and mathematics effectively [5], [6]. Also, inadequate professional training, limited instructional resources, 

and insufficient problem-solving strategies are among the common challenges experienced by mathematics 

teachers [7]. These instructional challenges are reflected in students’ academic performance at the national 

and international levels. 

https://creativecommons.org/licenses/by-sa/4.0/
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Globally benchmarked assessments uncover the degree of the problem. In the 2022 Programme for 

International Student Assessment (PISA), the Philippines ranked 6th from the lowest in mathematics among 

81 participating nations, with 84% of Filipino students who took the test needed more mathematical skills 

[8]. Similarly, results from the 2019 Trends in International Mathematics and Science Study (TIMSS) 

showed that only 19% of Filipino grade learners met the minimum benchmark level required in mathematics 

[9]. The Southeast Asia Primary Learning Metrics (SEA-PLM) further reported low ranking for Filipino 

students in mathematics and reading [10]. 

Given these persistent challenges, examining teachers’ technological pedagogical content 

knowledge (TPACK) provides insights into how professional development can address low mathematics 

performance [11], [12]. One critical framework that addresses the demands of present teaching is TPACK. 

Effective teaching in today’s digital era requires not only mastery of content and pedagogy but also the 

integration of technology [13]. The TPACK framework integrates content, pedagogy, and technology into 

technology-enhanced instruction [14], [15]. Through strong TPACK competencies, teachers can enhance 

learning experiences, select appropriate pedagogical strategies, and adapt instruction to meet the demands of 

21st century learners [16], [17]. With sufficient knowledge of each TPACK component, teachers become 

competent, flexible, dynamic, and adaptive in producing effective teaching with technology [18]. 

Empirical evidence supports this linkage. Prior research has found a significant relationship between 

teachers’ TPACK competencies and their teaching performance in mathematics, indicating that higher 

TPACK levels can improve instructional performance [19]. As technology integration reshapes the education 

process [20] and prepares students to fit in with the globalized digital age [21], developing teachers’ TPACK 

become a strategic pathway for addressing low mathematics performance. However, while studies on 

TPACK have been conducted in various contexts, few studies have examined TPACK among secondary 

mathematics teachers in rural Philippine divisions. In particular, limited empirical research has focused on 

Eastern Samar, where professional development opportunities, technological resources, and institutional 

support may differ from urban centers. Understanding teachers’ TPACK in this localized context is crucial, 

as contextual realities may influence both technology integration and instructional effectiveness. 

Given these gaps, examining the TPACK of the secondary mathematics teachers in the Southern 

part of Eastern Samar division provides context-specific insights into how professional development 

initiatives can be tailored to address persistent mathematics performance issues. By focusing specifically on 

mathematics teachers and employing a comparative analysis across demographic and professional variables, 

this study contributes localized evidence to the broader TPACK literature and informs strategic interventions 

of the Department of Education (DepEd). Therefore, the study determined the level of TPACK of secondary 

mathematics teachers in the Southern part of Eastern Samar division. Specifically, it answered the questions: i) 

what is the demographic profile of the respondents in terms of sex, age, educational attainment, specialization, 

teaching position, length of teaching experience, and number of trainings attended related to TPACK in the past 

three years? ii) what is the level of knowledge of the respondents on the following TPACK domains: 

technological knowledge (TK), pedagogical knowledge (PK), content knowledge (CK), technological 

pedagogical knowledge (TPK), technological content knowledge (TCK), pedagogical content knowledge 

(PCK), and TPACK? and iii) is there a significant difference in the respondents’ level of TPACK when 

grouped according to their demographic profile? 

 

 

2. METHOD  

The researchers considered descriptive - comparative as research design of the study. The study was 

descriptive because it profiled the respondents according to selected demographic variables and determined 

their level of TPACK knowledge. Also, the study was comparative because it compared the respondents’ 

level of TPACK knowledge when they are grouped according to their demographic profile. A total of 89 

secondary mathematics teachers from the Southern part of Eastern Samar division participated in the study. 

Stratified random sampling was used to ensure fair and proportional representation of math teachers from 

different secondary schools within the research locale. School served as strata, and the number of  

teacher-respondents selected from each school was proportionate to their actual population of secondary 

mathematics teachers. This approach was chosen to minimize sampling bias, improve representativeness 

across geographically distributed schools, and ensure that both large and small schools contributed 

appropriately to the sample. The final sample size met the minimum sample size required for comparative 

analysis and was considered sufficient to support robust comparative analysis in TPACK dimensions across 

selected teacher characteristics.  

In gathering the data needed, the research instrument was adapted from an established TPACK 

survey and administered in English, the primary language of instruction among secondary mathematics 

teachers in the division [22]. Prior to full administration, the instrument underwent content validation by 

experts in mathematics education and educational technology. A pilot test was conducted among secondary 
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mathematics teachers who were not part of the final sample. Reliability analysis yielded acceptable 

Cronbach’s alpha values across all TPACK dimensions ranging from 0.80-0.92, indicating satisfactory 

internal consistency. These values suggest that the items within each domain consistently measured the same 

underlying construct, thereby strengthening the credibility and reliability of the instrument.  

The final instrument consists of 42 items distributed across 7 domains: TK (7 items), PK (7 items), 

CK (6 items), TPK (5 items), TCK (6 items), PCK (6 items), and TPACK (5 items). All items were organized 

in a 5-point Likert rating scale, where 5=strongly agree, 4=agree, 3=neither agree/disagree, 2=disagree, and 

1=strongly disagree.  

Ethical considerations were strictly observed throughout the study. Permission to conduct the research 

was obtained from the schools division superintendent of Eastern Samar division. Participation of teachers was 

voluntary, and informed consent was secured prior to data collection. Respondents were assured that their 

responses would be treated with confidentiality and used solely for research purposes. No identifying 

information was disclosed in the analysis and reporting of results to protect participants’ anonymity. 

For data analysis, frequency, percentage, mean scores, and standard deviation were used to answer 

questions on demographic profile and level of TPACK knowledge. On the other hand, independent samples 

t-test and ANOVA were used to compare respondents’ level of TPACK knowledge considering their 

demographic profile. The level of significance was set at 5% for statistical tests.  

 

 

3. RESULTS AND DISCUSSION 

3.1. Demographic profile of the respondents 

The study examined the demographic profile of the secondary mathematics teachers in the Southern 

part of Eastern Samar division. It can be noted from Table 1 that most respondents were female (60.70%), 

aged 45-64 years old (34.80%), largely mathematics majors (80.90%), and predominantly in teacher I-III 

positions (86.50%) with 6-10 years of teaching experience (28.10%). A substantial proportion had units in 

masters (66.30%), and nearly half (44.90%) had attended 7 or more TPACK-related training/seminars in the 

past three years.  

 

 

Table 1. The demographic profile of the respondents 
Variable  Categories Frequency Percentage 

Sex Male 35 39.30 
 Female 54 60.70 

 Total 89 100.00 

Age 22-34 years old 29 32.60 
 35-44 years old 29 32.60 

 45-64 years old 31 34.80 

 Total 89 100.00 
Educational attainment BS graduate 13 14.60 

With units in masters 59 66.30 

Masters’ degree holder 15 16.90 
 With units in doctorate 2 2.20 

 Total 89 100.00 

Specialization Mathematics major 72 80.90 
 Non-mathematics major 17 19.10 

 Total 89 100.00 

Teaching position Teacher I-III 77 86.50 

 Master teacher 12 13.50 

 Total 89 100.00 

Length of teaching experience 5 years and below 24 27.00 
6-10 years 25 28.10 

 11-15 years 10 11.20 

 16-20 years 12 13.50 
 21 years and above 18 20.20 

 Total 89 100.00 

Number of trainings attended related to TPACK for the past three years 2 trainings and below 7 7.90 
3-4 trainings 32 36.00 

5 -6 trainings 10 11.20 

 7 trainings and above 40 44.90 
 Total 89 100.00 

 

 

Results of the analysis indicate that Southern part of Eastern Samar division is dominated by female 

mathematics teachers, reflecting the broader trend of teaching as a female-dominated profession. The 

presence of late-career teachers in the division suggests institutional steadiness and accumulated classroom 
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expertise. However, it also implies that a significant fraction of teachers was trained in a period when digital 

technologies were not yet central to instruction. At the same time, the presence of early- to mid-career 

teachers indicates a parallel openness to innovation, as educators in this stage are more receptive to adopting 

new technologies. Respondents consider professional advancement as an integral part of their profession 

through education and training/seminars. Mathematics education in the division is largely grounded in the 

experiences of teachers formally trained in mathematics. 
 

3.2. Level of TPACK of the respondents 

The study also investigated the TPACK of the respondents. Tables 2-8 presents TK, PK, CK, TPK, 

TCK, PCK, and TPACK based on the results of the analysis. 
 

3.2.1. Technological knowledge  

It can be noted from Table 2 that respondents are proficient with their TK with a mean score of 3.76, 

implying that teachers are knowledgeable enough about various technologies, ranging from low to high-tech 

tools that are used for mathematics instruction to optimize students’ learning. Such proficiency enables 

respondents to support the abstract and content-heavy nature of the mathematics curriculum, where 

visualization tools and digital resources support conceptual understanding. Teachers possess a competent 

level of digital skills, suggesting their readiness to engage in basic digital instruction [23]. In addition, this 

result of the study can be explained by the DepEd’s computerization program, which was found to be highly 

effective, where teachers highly satisfactorily improve their computer literacy and use of technology [24].  
 

 

Table 2. The level of TK of the respondents 
No. Statement Mean Standard 

devistion 
Interpretation 

1. I know how to solve my own technical problems 4.06 0.83 Agree 

2. I can learn technology easily 4.08 0.81 Agree 
3. I keep up with important new technologies 3.97 0.85 Agree 

4. I frequently play around with the technology 3.73 0.89 Agree 

5. I know about a lot of different technologies 3.46 0.78 Agree 
6. I have the technical skills I need to use technology 3.57 0.85 Agree 

7. I have had sufficient opportunities to work with different technologies 3.46 0.82 Agree 

 Weighted mean 3.76 0.65 Proficient 

 

 

3.2.2. Pedagogical knowledge 

The domain got a computed mean score of 4.20, indicating a proficient level of knowledge among 

the respondents, as shown in Table 3. This result suggests that respondents are well-versed in the 

development of the teaching-learning process in secondary mathematics, where instruction normally includes 

structured lesson sequences, guided practice, problem-solving activities, and formative assessment [25]. 

Given the spiral and cumulative nature of the mathematics curriculum, a proficient level of PK allows 

teachers to create a conducive mathematics learning environment where students actively engage in learning, 

varied learning styles and abilities of the students are recognized, and students’ mathematical knowledge is 

evaluated effectively [26]. As a result, there are better student outcome [27]. Moreover, the result of the study 

can be explained by the number of respondents who received formal academic training in math, including 

training courses related to pedagogy, and their exposure to different professional education courses. 
 

 

Table 3. The level of PK of the respondents 
No. Statement Mean Standard 

devistion 
Interpretation 

1. I know how to assess student performance in a classroom 4.40 0.83 Strongly agree 

2. I can adapt my teaching based upon what students currently understand and do 
not understand 

4.33 0.92 Strongly agree 

3. I can adapt my teaching style to different learners 4.18 0.79 Agree 

4. I can assess student learning in multiple ways 4.08 0.88 Agree 
5. I can use a wide range of teaching approaches in a classroom setting 4.10 0.87 Agree 

6. I am familiar with common student understandings and misconceptions 4.01 0.92 Agree 

7. I know how to organize and maintain classroom management 4.29 0.88 Strongly agree 
 Weighted mean 4.20 0.76 Proficient 

 

 

3.2.3. Content knowledge  

The results of the study revealed that the respondents were not updated on current research findings in 

mathematics, which are an important source of new knowledge in the field. However, looking at the general 
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result, CK of secondary mathematics teachers was still found to be proficient, supported by a mean score of 

3.96 as shown in Table 4, indicating a comprehensive knowledge and understanding in theories, concepts, and 

practices required in the mathematics curriculum. Given the innate content complexity of mathematics, high CK 

is essential for accurate explanation, problem modeling, and lesson sequencing. Mathematics teachers need a 

strong understanding of the subject matter they teach, as the nature of mathematics inherently requires various 

forms of knowledge. Mathematics teachers are responsible for teaching students, which entails outlining their 

teaching materials and planning daily lessons effectively [4], [28]. 

 

 

Table 4. The level of CK of the respondents 
No. Statement Mean Standard 

devistion 

Interpretation 

1. I have sufficient knowledge about mathematics 4.09 0.89 Agree 

2. I can use a mathematical way of thinking 4.16 0.98 Agree 
3. I have various ways and strategies of developing my understanding of mathematics 4.12 0.94 Agree 

4. I am familiar with recent research in mathematics 3.39 0.91 Neither 

agree/disagree 
5. I know the basic theories and concepts of mathematics 4.17 0.89 Agree 

6. I know how history and development of important theories in mathematics 3.82 0.84 Agree 

 Weighted mean 3.96 0.79 Proficient 

 

 

3.2.4. Technological pedagogical knowledge  

The respondents rated their TPK with a mean score of 3.99, interpreted as proficient and with all 

indicators rated as agree from 3.96-4.02, as shown in Table 5. This indicates that respondents are capable of 

aligning technological tools with pedagogical strategies frequently used in secondary mathematics 

classrooms, such as problem-based learning, collaborative tasks, and guided discovery. This finding also 

suggests that teachers understand how technology can modify or enhance pedagogical approaches in 

mathematics to improve or change both teaching and learning process/experience [29]. Teachers’ knowledge 

on effectively implementing technology in classroom settings plays an important role in exploiting the 

potential of technology to support students’ learning processes [30]. Further, teachers perceive that their basic 

training allows them to value and reflect on how technology affects their teaching approaches and how to 

integrate it in the classroom [31]. 

 

 

Table 5. The level of TPK of the respondents 
No. Statement Mean Standard 

devistion 
Interpretation 

1. I can choose technologies that enhance the teaching approaches for a lesson 3.96 0.94 Agree 

2. I can choose technologies that enhance students’ learning for a lesson 3.96 0.98 Agree 

3. My teacher education program has caused me to think more deeply about how 
technology could influence the teaching approaches I use in my classroom 

4.02 0.88 Agree 

4. I am thinking critically about how to use technology in my classroom 4.02 0.84 Agree 
5. I can adapt the use of the technologies that I am learning about to different 

teaching activities 

4.00 0.91 Agree 

 Weighted mean 3.99 0.72 Proficient 

 

 

3.2.5. Technological content knowledge 

In terms of TCK, the secondary mathematics teachers rated this domain with a mean score of 3.68, 

interpreted as proficient. Also, all indicators were rated agree by the respondents with mean score ranging 

from 3.53-3.97, as shown in Table 6. This result suggests that respondents understand how specific 

technologies can be used to represent and explore mathematical content more effectively. Digital tools 

available at hand can enhance or transform content and how the content can be delivered to students [32]. In 

mathematics, technology offers powerful means of visualization and manipulation of abstract concepts. 

Digital tools such as graphing software and dynamic geometry applications, allow teachers to present content 

in ways that align with curriculum standards and learners’ cognitive needs. 

 

3.2.6. Pedagogical content knowledge  

It can be gleaned from the Table 7 that secondary mathematics teachers are proficient in this domain 

given the mean score of 4.16. Moreover, respondents were found to have advanced level on evaluating 

student’s performance in mathematics, explaining essential content of mathematics, and giving appropriate 

feedback to areas where learners find it difficult to understand. This finding highlights the respondents’ 
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expertise in choosing appropriate representations, explanations, and examples suited to secondary learners’ 

developmental levels. Likewise, this study describes the high level of respondent’s understanding of the best 

teaching practices or pedagogies used to convey mathematics content to the learners [33]. Thus, teachers 

have effective ways of representing content and are formulated to make it comprehensible to students. 

 

 

Table 6. The level of TCK of the respondents 
No. Statement Mean Standard 

devistion 
Interpretation 

1. I know how technological developments have changed the field of mathematics 3.97 0.96 Agree 

2. I can explain which technologies have been used in research in mathematics 3.54 0.95 Agree 

3. I know which technologies are currently being developed in the field of 
mathematics 

3.54 0.90 
Agree 

4. I know how to use technologies to participate in scientific discourse in 

mathematics 

3.53 0.68 
Agree 

5. I know technologies which help me understand mathematics 3.70 0.90 Agree 

6. I know how to use essential technologies which are specific to mathematics 3.80 0.83 Agree 

 Weighted mean 3.68 0.71 Proficient 

 

 

Table 7. The level of PCK of the respondents 
No. Statement Mean Standard 

devistion 

Interpretation 

1. I know how to select effective teaching approaches to guide student thinking and 

learning in mathematics 
4.01 0.79 

Agree 

2. I know how to develop appropriate tasks to promote students’ complex thinking in 
mathematics 

3.97 0.82 
Agree 

3. I know how to develop exercises with which students can consolidate their 

knowledge in mathematics 
4.11 0.92 

Agree 

4. I know how to evaluate students’ performance in mathematics 4.28 0.88 Strongly agree 

5. I can explain essential content in mathematics in ways that students can understand 4.30 0.78 Strongly agree 

6. In my mathematics class, I can identify from student errors where there are 
difficulties in understanding and giving appropriate feedback 

4.27 0.83 
Strongly agree 

 Weighted mean 4.16 0.67 Proficient 

 

 

3.2.7. Technological pedagogical content knowledge 

Lastly, on the construct of TPACK, respondents rated themselves as proficient with a computed 

mean score of 3.98 and with all indicators rated as agree ranging from 3.83-4.09, as shown in Table 8. Result 

of the study suggests that respondents possess an integrated understanding of how technology, pedagogy, and 

content interact within actual mathematics classroom contexts. Specifically, teachers can select technologies 

that align with both the instructional strategies they employ and the mathematical concepts being taught, 

thereby enhancing students’ learning experiences. In a curriculum characterized by abstract reasoning, 

procedural rigor, and problem-solving demands, such integration is essential for effective instruction. With 

adequate knowledge of the TPACK component, teachers become more competent in bringing effective 

technology-integrated instruction that responds to curricular requirements and learner needs [18]. 

 

 

Table 8. The level of TPACK of the respondents 
No. Statement Mean Standard 

devistion 

Interpretation 

1. I can teach lessons that appropriately combine mathematics, technologies, and 

teaching approaches 

4.09 0.91 Agree 

2. I can select technologies to use in my classroom that enhance what I teach, how I 

teach, and what students learn 

3.97 0.83 Agree 

3. I can use strategies that combine content, technologies, and teaching approaches 
that I learned about my coursework in my classroom 

3.99 0.87 Agree 

4. I can provide leadership in helping others to coordinate the use of content, 

technologies, and teaching approaches at my school and/or district 

3.83 0.85 Agree 

5. I can choose technologies that enhance the content for a lesson 4.04 0.82 Agree 

 Weighted mean 3.98 0.79 Proficient 

 Overall weighted mean 3.96 0.62 Proficient 

 

 

3.2.8. Difference on respondents’ level of TPACK 

Table 9 presents the comparative analysis of TPACK across demographic characteristics of the 

respondents. Results reveal no significant differences in TPACK when grouped according to sex (p=0.416), 
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age (p=0.267), specialization (p=0.792), teaching position (p=0.171), and length of teaching experience 

(p=0.413). This result implies that respondents do not vary considerably from one another considering the 

demographic profiles.  

 

 

Table 9. Difference between respondents’ level of TPACK when grouped according to technological profile 
Dependent 

variable 

Independent variable 

(demographic profile) 

Categories Mean t-value/f-value p-value 

(𝛼=0.05) 
Interpretation 

Level of 

TPACK 

Sex Male 3.98 0.818 0.416 Not significant 

Female 3.94 

Age 22-34 years old 4.06 1.342 0.267 Not significant 
35-44 years old 4.00 

45-64 years old 3.83 

Educational attainment BS graduate 3.90 3.589 0.018 Significant 
With units in masters 3.93 

Masters’ degree holder 3.96 

With units in doctorate 4.05 
Specialization Math major 3.99 0.265 0.792 Not significant 

Non-math major 3.93 

Teaching position Teacher I-III 3.89 0.360 0.171 Not significant 
Master teacher 4.02 

Length of teaching 

experience 

5 years and below 4.12 0.999 0.413 Not significant 

6-10 years 4.10 
11-15 years 4.00 

16-20 years 3.87 

21 years and above 3.72 
No. of trainings 

attended related to 

TPACK for the past 
three years 

2 trainings and below 3.70 2.936 0.038 Significant 

3-4 trainings 3.98 

5-6 trainings 4.01 
7 trainings and above 4.14 

 

 

The absence of significant differences by sex aligns with prior studies [34], suggesting that gender 

does not substantially influence TPACK acquisition. Similarly, the non-significant variation across teaching 

positions supports findings that rank alone does not determine technology integration competence [35]. 

Although some literature reports that younger teachers tend to exhibit stronger TPACK due to greater 

technological familiarity [36], [37], this pattern was not observed in the present study. This may indicate that 

professional development initiatives in Eastern Samar have helped bridge potential generational gaps in 

technology use. Likewise, the lack of significant differences based on specialization challenges assumptions 

that stronger content knowledge and greater familiarity with mathematics pedagogy positively influence 

TPACK [38]. Lastly, the present study failed to support the idea that experience automatically translates to 

stronger TPACK [39]. The finding supports arguments that exposure to targeted training may matter more 

than longevity in service. 

More notably, significant differences emerged in educational attainment (p=0.018) and number of 

TPACK-related trainings attended (p=0.038). Teachers with higher educational qualifications revealed higher 

TPACK levels, suggesting that advanced academic engagement improves integrated technological, 

pedagogical, and content competencies. Graduate studies often expose teachers to research-based 

instructional strategies and technology-enhanced methodologies, which may explain this difference [40]. 

Even more fascinating is the significant impact of training exposure. Teachers who attended seven or more 

training courses reported the highest TPACK levels (mean=4.14), while those with two or fewer training 

courses had the lowest (mean=3.70). This implies that structured, sustained professional development has a 

stronger influence on TPACK than years of teaching experience. Unlike experience which may reinforce 

established routines, targeted training launches updated tools, reflective practice, and innovative integration 

strategies. This finding reinforces literature emphasizing that intentional academic advancement and sustained 

professional development directly cultivates teachers’ ability to integrate technology effectively [31].  

 

 

4. CONCLUSION 

This study examined the TPACK of secondary mathematics teachers in the Southern part of the 

Eastern Samar division, Philippines. Findings revealed that teachers demonstrated an overall proficient level 

of TPACK, indicating that they possess a solid understanding of how content, pedagogy, and technology 

interact in mathematics instruction. Respondents’ TPACK is cultivated through intentional academic 

advancement and sustained professional development. With this, the researchers recommend sustained, 
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structured support from DepEd Eastern Samar division to strengthen mathematics teachers’ TPACK through 

advanced education and professional development programs focused on mathematics technology integration 

such as workshops, peer mentoring and professional learning communities. These initiatives can be 

embedded within DepEd’s results-based performance management system (RPMS) and Philippine 

Professional Standards for Teachers (PPST) frameworks to ensure that TPACK training supports sustained 

technology integration and becomes a core component of ongoing teacher development.  

In addition, the recommendation to conduct a teaching demonstration festival highlighting best 

practices in mathematics instruction may serve as a division-wide platform for recognizing innovative 

teachers, disseminating effective TPACK-based strategies. Such an initiative can foster a culture of 

collaboration, professional recognition, and shared learning. This study has limitations. The results are based 

on self-reported data, which may be influenced by the subjectivity of respondents and could introduce 

response bias. Additionally, TPACK was assessed at a single point of time. Hence, future studies could 

address this limitation through qualitative follow-ups such as classroom observations and peer evaluations to 

see how TPACK manifests in practice. 
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