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Abstract

This study examined the demographic,
professional, and school factors influencing
teachers' readiness to teach mathematics through
the lens of the Technological Pedagogical
Content Knowledge (TPACK) framework. The
study used simple random sampling to gather 76
secondary school mathematics teachers in
Binangonan, Rizal. The Kruskal Wallis H-test
was used to compare three or more independent
groups and their TPACK level of readiness to
determine if there are statistically significant
differences between them in teaching and
learning mathematics. The findings revealed that
respondents were represented by a diverse
demographic, with most possessing considerable
teaching experience and strong agreement in
readiness to use technology in teaching
mathematics. The distribution of respondents
across school sizes and socioeconomic levels
highlighted a focus on larger schools, indicating
that these schools were knowledgeable and
capacitated in implementing technology-related
approaches in teaching and learning.

The analysis of readiness in mathematics
instruction demonstrated likely ready as overall
readiness in Technological Knowledge (TK),
Content Knowledge (CK), and Pedagogical

Knowledge (PK), with teachers excelling in areas
such as lesson planning, teaching basic concepts,
and varied pedagogical approaches toward
technology integration. However, low readiness
was identified in managing technical issues,
leveraging advanced technological tools like
flash animations, developing online learning
activities, and identifying students' mathematical
misconceptions. These areas were emphasized
when developing in-service training programs for
mathematics teachers.

Significant differences in readiness were
observed based on factors such as School
Clusters, Length of Service, and Socioeconomic
Level of the School. Mid-career educators and
teachers from larger schools exhibited higher
readiness levels, while challenges were identified
in smaller clusters and schools. Conversely,
variables such as gender, age group, and teaching
designation showed mno significance on
readiness.The conclusions from this study
provide the need to support and capacitate
teachers in specific areas based on the findings,
where they will be trained to increase their
readiness level in using technology in teaching
and learning, especially for those in
underrepresented school clusters. Enhanced in-
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service training efforts can address these gaps,
ensuring equitable and effective mathematics
instruction across diverse educational contexts.

Keywords: TPACK, Mathematics Education, Readiness level, Secondary Schools, In-service Training
1. Introduction

Knowledge, judgement and actions were essential for teaching to be effective. These skills can be
further enhanced and developed through incorporating technologies in which the 21st century skills in
mathematics education have revolutionized into a greater scope of innovation and application in teaching
and learning but how can teachers effectively harness technology to improve learning outcomes in the 21st
century? Are they prepared to effectively integrate technology into their teaching by aligning it with both
the expertise in the content and teaching strategies?

These are the leading questions that need to be answered by undertaking this study. The interplay
of pedagogy, content and technology, or TPACK encourages teachers to think critically in using technology
to support specific learning goals and suit content areas when paired with technology.

Theoretical Framework

TPACK, or Technological Pedagogical Content knowledge developed by Mishra & Koehler (2006),
is how the teacher's domain intersects to teach and engage students with technology effectively. It combines
what the teachers know, how they teach, and the role of technology to better impact student learning.
Content Knowledge (CK) is the "what" part of the framework. It tells their understanding and expertise
about the subject area they teach. Content knowledge contains any discipline's facts, concepts, and theories.

Pedagogical Knowledge (PK) is the "how" part of the framework. It discusses the teacher's
expertise and knowledge in teaching a subject matter. It entails learning theories, instructional designs such
as lesson planning, and assessing the students' knowledge like project-based learning and instructional
strategies like think-pair-share.

Pedagogical Content Knowledge (PCK) determines what teaching approaches fit the content and
how bits and bytes of the subject matter can be arranged for better teaching.

PCK combines Pedagogical and Content knowledge, which defines how to effectively engage
learners in learning concepts and skills. These include providing different teaching styles and scaffolding
content for deeper understanding.

Teaching Technological Knowledge (TK) talks about an individual's knowledge about specific
technological tools or digital technologies, such as the ability to use a standard set of software tools like
word processors, spreadsheets, browsers, and email. This also includes the knowledge to install or uninstall
devices or software programs and create and archive documents. TK emphasizes using, interacting, and
managing technology to adapt it to the curriculum. It also touches on the quality of how the students can
access learning through mobile apps, websites, and video games.
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Technological Content Knowledge (TCK) defines how technology can be used in profound and
long-lasting learning experiences in different subject areas. Teachers need to know not just the subject
matter they teach but also how the application of technology can change the subject matter.

Technological Pedagogical Knowledge (TPK) is the understanding of choosing and managing the
correct technological tools suited and appropriate for your students’ learning. This refers to exploring
available technology in learning scientific methods. This includes maximizing collaboration within the class
and sharing their knowledge with each other virtually. This knowledge of technology would make your
teaching highly integrated.

Lastly, Technological Pedagogical Content Knowledge (TPACK) is an emergent form of
knowledge that goes beyond all three components (content, pedagogy, and technology). TPACK is the basis
of good teaching with technology. It requires understanding the representation of concepts using
technologies, a pedagogical technique that uses them constructively to teach content effectively. Teachers
intuitively understand the complex interplay between the three essential components of knowledge (CK,
PK, TK) by teaching content using appropriate pedagogical methods and technologies.

These three components, content, pedagogy, and technology are the TPACK framework's core. The
teacher's understanding of how tools can enhance their teaching and support student learning through a
level of participation in various professional development or In-Service training about the use of technology
to provide an innovative way of teaching in today's modern way of education. This can also connect people
like teachers with different subject areas to coordinate and brainstorm how to construct better activities in
line with technology for many engaging student outputs. Although everyone's ideas uniquely differ, the
paradigm shift of TPACK encloses it into the broken lines that define the context of how TPACK works in
different situations. This is how TPACK applies in a practical sense. This also considers that every
classroom context differs uniquely due to variations in professional development, school environment, and
the availability of resources.

In conclusion, the TPACK framework can define the content and pedagogy and integrate them with
technology. These three domains intersect at a common denominator, making learning more interesting and
meaningful for teachers and learners.
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Figure 1. The TPACK Framework reproduced by permission of the publisher, © 2012 by tpack.org
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Figure 2. Conceptual Framework of the Study
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The conceptual framework of the study is mainly focused on TPACK. First, teachers' demographic profiles,
such as age, designation, gender, educational level, length of service, and socioeconomic status of the
school, will be determined. After garnering their profile, the next is to determine their readiness level using
technological, pedagogical, and content knowledge or TPACK. The significant difference based on their
profile unto the level of their TPACK can measure the readiness level of the secondary school mathematics
teachers to where TPACK is also a concern when respondents are grouped mainly according to their profile
in which the results would be the basis for implementing in-service training for teachers to develop what
lacks and needs to in modern education where technology is a necessary skill and knowledge in teaching
and learning mathematics.

Research Objectives

Generally, this study aimed to determine the teachers’ level of readiness in technological,
pedagogical, and content knowledge from the TPACK perspective and how their readiness level was
significantly different when the respondents were grouped according to their profiles.
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Specifically, it was directed at answering the following questions.
1. What is the demographic profile of the respondents in terms of the following:
1.1 Age;
1.2 Teaching Designation;
1.3 Gender;
1.4 Highest Educational Attainment;
1.5 Grade level assignment
1.6 Length of service;
1.7 Socioeconomic level of the school; and
1.8 School Cluster.

2. What is the level of readiness of the respondents in teaching and learning mathematics from the
perspective of:

2.1 Technological Knowledge;

2.2 Pedagogical Knowledge;

2.3 Content Knowledge;

2.4 Technological Content Knowledge;

2.5 Technological Pedagogical Knowledge;

2.6 Pedagogical Content Knowledge; and

2.7 Technological Pedagogical Content Knowledge

3. Is there any significant difference between the respondents' readiness level in teaching and learning
mathematics when they are grouped according to their profile?

II. Methodology

This study was descriptive research that would describe the level of readiness of the teachers based
on the teachers’ demographic profile and their TPACK level of readiness to be used as a proposal plan for
In-service Training or Action Plan intended to improve the necessary professional development related to
technology integration in teaching and learning mathematics.

The target population of this study was the public secondary school teachers, specifically Junior
High school mathematics teachers, during the school year 2024 - 2025 from Binangonan, Rizal. Target
schools were named alphabetically (from A to I) based on their district cluster (Binangonan I, II, and III).
There were nine (9) public junior high schools in the municipality of Binangonan, which these schools were
clustered from Binangonan I (School A, School B, and School C), Binangonan II (School D, School E),
and Binangonan III (School F, School G, School H, and School I) respectively. Random sampling was used

https://journals.aloysianpublications.com
Volume 1 Issue 2 (2025)



Online ISSN: 3082-5121
https://journals.aloysianpublications.com
Volume 1 Issue 2 (2025)

to select an equal chance of being included in the sample, avoid unbiased results, and diversify the samples,
which makes each representative equally distributed.

Y2 | Aloysian Interdisciplinary Journal

Q)
<24 of Social Sciences, Education, and Allied Fields
ALOYSIAN

------------

Table 1

Population and Sample Size

Cluster | # School | Number of samples | Percentage
1 A 13 17%

1 2 B 12 16%
3 C 5 7%
4 D 4 5%

2 5 E 6 8%
6 F 8 11%
7 G 6 8%
8 H 6 8%

3
9 I 16 21%
TOTAL 76 100%

Data Gathering Procedure

The researcher has two parts of data collection; the first was to gather demographic information
such as age, sex, educational background, teaching designation, grade level assignment, years in service,
socioeconomic level of the school, and school cluster. The second was to determine the level of their
readiness in technology, pedagogy, and content through the perspective of the TPACK framework, which
considers adopting a survey instrument related to TPACK from Kumala et al. (2022). Permission to carry
out the assessment tool was requested and granted by the appropriate authors through e-mail.

The research instrument has undergone validity, reliability, and pilot testing to ensure the quality
and trustworthiness of the data collected from the respondents.

After the validity test was submitted, the researcher tested its reliability. This procedure would
ensure the data was consistent under similar conditions, this can also reduce random error or biases in
measurement, and the study would also build confidence that results were replicable. The reliability test
was performed by the assigned statistician from the Institute for Data and Statistical Analysis or IDSA,
PUP, through the endorsement of the research adviser. Results were released with Cronbach’s Alpha overall
score of 0.81 and an Internal consistency of Good. This certification was a 5-point Likert scale with 40
items to elicit the TPACK of secondary school mathematics teachers.
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For the statistical Treatment of Data, the study utilized frequency distribution method, mean score,
and mean rank. To test its significance, the study utilized a non-parametric test such as Kruskal-Wallis H-
test among groups of indicators, then, data analysis, and computations were obtained using the Statistical
Package for the Social Sciences or SPSS.

III1. Results and Discussions

Results show for the demographic profile of the respondents was that the largest age group in the
study was 31 to 40 years old, majority of the sample were teacher I, and most of the sample was female.
Among the samples their highest education attained was a graduate of bachelor’s degree. Likewise, the
teacher respondents at the 6 to 10 years of experience and were employed in a large school here in
Binangonan. Binangonan district has 3 clusters (Binangonan 1 to 3), and Binangonan

3 has the most representative of the sample.

For the level of readiness of the respondents in teaching and learning mathematics from the
perspective of TPACK, the results show that teachers have a strong readiness in using technology, they also
have strong understanding of various strategies effective in managing classes, they also show high readiness
in teaching the content and applying technology in teaching these. They also have strong readiness in using
technology to assess students and determine the students’ difficulties but show readiness in developing
online activities.

For the level of significance, results show that there was strong agreement in terms of technology
but need support for technical issues, they also need training particular to pedagogical approach using
technology. Furtherly, those mega schools who have a large population have strong readiness in using
technology in teaching content making them significantly different to those small or medium schools in the
whole school cluster, indicating that their school budget was more on supporting their teachers to utilize
technology into their teaching. Also, the level of teaching experiences found significant differences among
teachers, implying that the more experiences that the teacher had, the more likely they are to be ready to
integrate technology into their teaching and learning.

IV. Conclusions
Based on the findings of the study, the following conclusions were made:

The age distribution of the respondents was in the middle age group (31 to 40 years old). Most of the
respondents were teachers I, implying those fewer promotions or appointments at this intermediate stage.
Most of the respondents are female, which means that there are lesser male math teachers in Binangonan
district. Majority of the teacher respondents are on their 6 to 10 years of teaching, which are pivotal stage
in their teaching carecer. Mega schools have dense populations of students, implying that their
socioeconomic level was much higher than the small or medium schools

with a smaller population of students.

The overall mean score for the readiness has found significant differences on the length of service,
socioeconomic level of the school, and the school cluster, implying that teacher respondents have strong
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readiness of using technology when the integrating them into teaching and applying to different pedagogies
suited to the learnability of the students and teachers, hence the researcher highly encourage to the school
administrators to provide in-service training based on the dimensions of TPACK. Moreover, for those less
experienced teachers or newly hired teachers, they should have training in content and pedagogical
integration and mentoring from the more experienced teachers, while tenures should be given opportunities
for advanced professional development to continue their readiness especially in technological areas. Also,
to make agreements for inter-school collaboration for anchoring the level of readiness of small or medium
schools with mega schools. These schools may benefit from greater collaboration and resource-sharing
opportunities in using technology.

Lastly, the researcher recommends to include variables such as familiarity with technology used,
the level of ICT that the school has, the level of trainings related to technology, school culture, school-based
management level of practice and leadership styles of the school heads as comparable variables to determine
the level of readiness of the teachers using TPACK indicators for integrating technology in teaching and
learning process.

Recommendations

Based on the summary of findings, the following recommendations can be inferred to improve the
level of readiness in teaching and learning mathematics from the perspective of TPACK (Technological
Pedagogical Content Knowledge). These recommendations are the most important revelations based on the
findings and conclusions of the study. Thus, these are the focus for implementing the output of the In-
service Training program, which can be found in Appendix 1.

1. The researcher highly encourages the school administrators, training facilitators, and Professional
Development providers to target in-service training based on the dimensions of TPACK, which were
determined to be significantly different from the rest, in which the respondents' readiness level could
potentially increase. In terms of the socioeconomic level of the school, TCK, PCK, and TPACK, most of
the encountered indicators were developing online learning activities, flash animations, and technological
tools to identify students' misconceptions about learning mathematics. Furthermore, in-service training
could also include dimensions of TPACK such as TK, PK, CK, and TPK with the highest level of readiness
to strengthen, maintain, and make more capacitation for teachers, especially in those schools with identified
lower level of readiness (e.g., Binangonan 2).

2. Given the significant differences in Content Knowledge (CK), Pedagogical Content Knowledge (PCK),
and Technological Pedagogical Content Knowledge (TPACK) based on teachers’ Length of Service, it was
important to offer differentiated support to those with less experienced teachers (0 to 5 years) or newly
hired teachers. They should receive additional training in content and pedagogical integration and
mentoring from more experienced teachers. Furthermore, more experienced teachers (11-15 years) or
tenures should be given opportunities for advanced professional development to continue enhancing their
readiness, especially in technological areas.

For the indicators with no significant differences, the researcher highly encourages school administrators,
master teachers, or training facilitators to focus on pedagogical strategies, particularly how technology
enhances these and can improve overall readiness. Special workshops can focus on strengthening
pedagogical content delivery through technology to bridge gaps. To support continuous learning for
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3. The researcher highly encourages school heads, administrators, master teachers, and all teachers to enrich
and make agreements for the future of their inter-school collaboration, especially in Small or Medium-sized
schools. Since they showed lower readiness levels compared to Mega schools, these schools may benefit
from greater collaboration and resource-sharing with larger schools. Initiatives like inter-school workshops
or shared resources can help medium-school teachers improve their technology integration capabilities.

4. Lastly, the researcher recommends that future researchers include other variables that were not mentioned
or explored by the study, such as familiarity with technology used by the teachers, the level of ICT that the
school has, the level of training related to technology in teaching and learning of the teachers, school-
culture, School-Based Management Level of Practice, and Leadership styles of School heads as comparable
variables to determine the level of readiness of the teachers using TPACK indicators for integrating
technology in teaching and learning process.
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