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ABSTRACT With the advent of technology, it is imperative that there is alignment along the integration of
technology, suitable pedagogy, and content in the classroom. This concern helps to realize this study, “The
Technological, Pedagogical, and Content Knowledge (TPACK) of Mathematics Teachers in a Polytechnic College,
Philippines,” which aimed to determine the extent of the Camarines Sur Polytechnic Colleges (CSPC) Mathematics
teachers' appropriate technology use in their instruction. 32 teachers were assessed on their TPACK perceptions,
employing descriptive and inferential statistics to analyze and interpret the gathered data. Findings revealed that
teachers have the highest perception in technological content knowledge (TCK) and lowest in technology knowledge
(TK) and are generally completely competent in all TPACK components. There are no significant differences in
their demographic profiles along their TPACK perceptions. This contributes valuable insights for CSPC and similar
educational institutions, informing strategies for professional development and resource allocation to strengthen

teachers’ TPACK.

INTRODUCTION

Nowadays, 21%-century educatorsare project-
ed to focus not only on the content and pedago-
gy of their subject matter but also on technology
and itsintegration into their teaching. Since this
isadeveloping world, acontinuouscall for change
in the educational process also arises. Today isa
millennial erain every aspect of 219-century edu-
catorswith their millennial teaching. Knowledge
of technology is rapidly increasing, as Kaput
(1992) compared computer technology in mathe-
matics education to that of anewly active volca
no. Itisan explosion rapidly evolving with forces
coming from different directions. Furthermore, the
call for educators to incorporate technology into
thelearning environment isalso rising.

Yearsago, the problem of technology integra-
tion in theteaching-learning processwas already
evident. As emphasized by Cetin and Erdogan
(2018), good knowledge in thefield and pedago-
gy as well as being able to use the technology
effectively inlearning environmentsisone of the
most important efficient skills needed by teach-
ers. Technology is no longer an innovation, but
there has been a tendency to look only at the
technology rather than how it isused. The intro-
duction of technology in the educational process
isnot enough. The question of what teachers need

to know to integrate technology into their teach-
ing appropriately hasalready received significant
attention (U.S. Congress Office of Technology
Assessment 1995; National Council for Accredi-
tation of Teacher Education 1997; International
Saociety for Technology in Education 2007; U.S.
Department of Education 2000; Zhao 2001). Our
primary focus should be on how the technology
can be used in teaching rather than on what the
technology alone can be used (Carr et al. 1998;
Mishraand K oehler 2003).

In the Philippines, there is also a challenge
for future educators to use technology in aprac-
tical, innovative, and engaging manner in their
futureteachingin K-12 classrooms. Teacher prep-
aration programs should now emphasi ze support-
ing teachers asthey learn to provide technology-
enhanced learning opportunities for students.

Mathematics education inthe country iscon-
textualized by the Framework for Philippine Math-
ematics Teacher Education (FPMTE) and the
M athematicsFramework for Philippine Basic Ed-
ucation (MFPBE) authored by the Department of
Science and Technology — Science Education
Institute (DOST-SEI) with the Philippine Council
of Mathematics Teacher Education (MATHTED),
Inc. thisframework containsresourcesthat could
guide higher education institutions, profession-
al organizations of mathematics teachers and
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school administrators in assessing and improv-
ing the performance and career development of
mathematics teachers. In this framework, one of
the principleslisted to devel op highly competent
mathemati csteachersfor good quality education
in the country isthat technology plays an essen-
tial rolein the teaching and learning Mathemat-
ics. Therefore, mathematics teachers must also
learn to use and manage technological tools and
resources(MATHTED and SEI 2010).

The development of this study is primarily
informed by the concept of Technological, Peda
gogical, and Content Knowledge (TPACK) by
Mishra and Koehler (2006). Teachers TPACK
depends on 7 knowledge domains, namely: con-
tent knowledge (CK), pedagogical knowledge
(PK), pedagogica content knowledge (PCK), tech-
nology knowledge (TK), technological, pedagog-
ical knowledge (TPK), technological content
knowledge (TCK), and thetechnol ogical, pedagog-
ical, and content knowledge (TPACK). These are
the interactions and intersections of these 3 main
components. Theseinteractionsare the domains of
theTPACK framework.

Mishraand Koehler (2006) described the dis-
tinctions among the TPACK constructs. CK is
theteacher’sknowledge about the subject matter
to be learned or taught, including concepts, the-
ories, ideas, organizational frameworks, evidence,
proof, and established practices and approaches
toward developing such knowledge (Shulman,
1986). PK is ateacher’s deep knowledge about
the process and practices or methods of teaching
and learning, which includes knowledge about
techniques or methods used in the classroom,
the nature of the target audience, and strategies
for evaluating student understanding. PCK isthe
knowledge that includes knowing what teaching
approachesfit the content and knowing how ele-
ments of the content can be arranged for better
teaching. TK is knowledge about standard and
advanced technologies and skillsrequired to op-
erate particular technologies. TCK is about how
technology and content are reciprocally related.
TPK isknowledge of the existence, components,
and capabilities of various technologies used in
teaching and learning settings and how teaching
might change due to using particular technologies.
TPACK is an emergent knowledge that goes be-
yond content, pedagogy, and technology. It under-
liessignificant and profoundly skilled teachingwith
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technology, whichdiffersfromtheknowledge of dl 3
concepts individualy.

Objectivesof the Sudy

This study sought to understand the level of
TPACK perceptionsof CSPC Mathematicsteach-
ers. Specifically, thisstudy answered thefollow-
ing research questions:

1 What is the profile of the CSPC Mathe-
meaticsteachersin termsof:
X,
length of service;
academicrank;
educational attainment; and
attendance to TPACK-related seminars?
What isthe level of teachers' perception
along the TPACK components?
What demographic factors are associated
withtheteachers' level of perceptionaong
the TPACK components?

w NPaP T

METHODOLOGY

A pre-existing instrument devel oped by Onal
(2016) wasimplemented to find the mathematics
teachers’ TPACK perceptions. The Cronbach’s
Alphareliability of the utilized instrument is.97.
After accomplishing the necessary permitsfrom
the respective deans of the respondents, the in-
struments were distributed to 32 teachers of the
institution purposely chosen by their respective
deansfor the study since they were the ones who
teach mathematics during the duration of the gath-
ering of datawhich was 2™ semester of academic
year 2021-2022. Respondentsare membersof dif-
ferent colleges, and most are not considered gen-
eraligsasmuch asmathematicsisconcerned. They
are only teaching specific areas of mathematics,
such as engineering mathematics for the College
of Engineering and Architecture (CEA) faculty
members, business mathematics for College of
Tourism, Hospitdlity, and Business Management
(CTHBM) faculty members, and discrete mathe-
matics and the likes for the College of Computer
Studies(CCS) faculty members.

The distribution of the teacher respondents
isshownin Table 1.

The instrument was created through Google
formwith atotal of 54 itemsassessing the differ-
ent TPACK perceptions excluding the 5 items
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Table 1: Frequency and distribution of the respondents
according to college affiliation

College affiliation Number of teacher

respondents
College of Arts and Sciences 9
College of Engineering and Architecture 13
College of Computer Studies 6
College of Tourism, Hospitality, and 4
Business Management
TOTAL 32

about their demographic profiles. Theitem distri-
butionincludes 7in TK, 11inPK, 9in CK, 6in
TPK, 5in TCK, 7 in PCK, and 9 in TPACK. It
would only takelessthan 10 minutes of theteach-
ers to answer the instrument and the researcher
spent dmost amonth to wait for al the participants
to respond to the questionnaire.

This research study employed the descrip-
tive research methodol ogy asit aimed to describe
theteachers’ profilesand their perceptionsalong
the TPACK components. The other aim of this
study is to investigate the possible differences
among the CSPC Mathematics teachers' demo-
graphic profilesin their technological, pedagogi-
cal, and content knowledge (TPACK) perceptions.
Therefore, in this study, inferential research
methodology was aso used. Considering the pur-
poses and theresearch design definitions, the study
utilized aharmony of descriptive-inferentia research
methodol ogy.

Descriptive statistics, including percentages,
weighted means, were used to analyzetheteach-
ers profiles and their perceptions along the
TPACK components. The chi-square test of in-
dependence was utilized to find out the possible
differences in the profiles of the teachers along
these TPACK perceptions.

RESULTSAND DISCUSSION
Profileof the CSPC M athematicsTeachers

It can be seenin the tablethat 32 respondents
participated in the study: Males are 17 or 53.13
percent of the respondents, whilefemalesare 15,
46.88 percent of the respondents. Thus, making the
mal e respondentsdominant in number. Table2 pre-
sents the frequency and percentage distribution of
the respondents according to sex.
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Table 2: Frequency and distribution of the respondents
according to sex

Sex f %

Male 17 53.13
Female 15 46.88
TOTAL 32 100.00

It was gleaned from the data that 53.13 per-
cent or 17 of the respondents have rendered their
serviceinteaching 2 yearsand below. Moreover,
11 Mathinstructors have been working within 3-
5 years. Some respondents have been dedicating
their passion to teaching for longer: 2 respon-
dentsfor 6-8 years, 1 for 9-11 years, and another
for 15 years and above. This entails a balance be-
tween teachers who have just started their service
in teaching and those who have beenin the profes-
sion for many years. The data in the Table 3 pre-
sents the respondents’ frequency and distribution
according to their service length.

Table 3: Frequency and distribution of the respondents
according to length of service

Length of service f %

2 years and below 17 53.13
3-5 years 11 34.38
6-8 years 2 6.25
9-11 years 1 3.13
12-14 years 0 0.00
15 years and above 1 3.13
TOTAL 32 100.00

Attending seminarsor trainingsthat will wid-
en teachers knowledge about classroom man-
agement and pedagogies is essential. Thus, the
table shows the frequency and distribution of
the respondents according to their attendance in
TPACK-related seminars. Out of 32 respondents,
24 attested that they have experienced attending
seminarsrelated to TPACK. In contrast, 8 respon-
dents asserted that they have yet to experience
any singleseminar related to TPACK. Thedatain
the Table 4 presents the respondents’ frequency

Table 4: Frequency and distribution of the respondents
according to TPACK-related seminars

Attendance to TPACK-related seminars f %

Yes 24 75.00
No 8 25.00
TOTAL 32 100.00
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and distribution according to their attendance in
TAPCK -related seminars.

Educational attainment playsacrucial rolein
shaping and enhancing the TPACK among edu-
cators. Higher levels of educational attainment,
such as advanced degrees or specialized certifi-
cations, often indicate a more extensive and in-
depth understanding of subject matter and peda-
gogical principles. Thisadvanced knowledge pro-
videsasolid foundation for educatorsto integrate
technology seamlesdly into their teaching meth-
ods. Thus, Table 5 presents that out of 32 respon-
dents, 19 haveaMaster’sDegree, making it 59.38
percent in totality. Furthermore, 13 respondents
haveaBachelor’'sDegree, making it 40.63 percent.

Table 5: Frequency and distribution of the respon-
dents according to educational attainment

Educational attainment f %

Master's Degree 19 59.38
Bachelor’'s Degree 13 40.63
TOTAL 32 100.00

Table 6 showsthe academic rank of the Math-
ematics teachers in Camarines Sur Polytechnic
Colleges. Among all the respondents, 78.13 per-
cent or 25 are the ingtitution’s Instructor I. In-
structor Il and Instructor Il academic ranks
showed 2 respondents each. Moreover, those
who have more experience and educational mile-
stones already achieved higher academic ranks:
1 for Assistant Professor I, 1 for Assistant Pro-
fessor 111, and 1 for Associate Professor V. Hence,
academic rank holdssignificant importanceinthe
development and application of TRPACK percep-
tions among educators. As teachers progress in
their academic careers, their rank often correlates
with increased responsibilities, leadership roles,
and opportunitiesfor professional development.

Table 6: Frequency and distribution of the
respondents according to academic rank

Academic Rank f %
Instructor | 25 78.13
Instructor 11 2 6.25
Instructor 111 2 6.25
Assistant Professor | 1 3.13
Assistant Professor 111 1 3.13
Associate Professor V 1 3.13
TOTAL 32 100.00%
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Higher academic ranks often signify a deeper
understanding of the subject matter, advanced
pedagogical skills, and acommitment to ongoing
learning. This elevated expertise can positively
impact TPACK perceptions as higher-ranking
educators are better positioned to influence cur-
riculum design, guide colleagues, and integrate
technology effectively into teaching practices.

CSPC MathematicsTeachers TPACK

The TPACK is a framework that lies at the
intersection of technology, pedagogy, and con-
tent knowledge, providing a comprehensive ap-
proach to effective teaching in the digital age.
This innovative framework guides educators in
navigating the complex interplay of these com-
ponents, fostering a dynamic and technological-
ly adept teaching approach that optimally sup-
ports student learning. Hence, the researcher of
thisstudy analyzed CSPC Mathematicsteachers
level of TPACK perceptions. It was gleaned from
the data presented that there is a close gap be-
tween TPACK components regarding teachers
perceptions. The analyzed data showed 2 inter-
pretations only: thoroughly competent and fairly
competent. Thefollowing tablespresent theteach-
ers perceptionsin each of the TRPACK components
including its respective indicators.

The assessment of teachers' Technology
Knowledge (TK) shows that they are generally
competent in anumber of areas, with aweighted
mean of 4.417 indicating a strong ability to use
new and developing technologies for teaching.
Rakisheva and Witt's (2023) study, which high-
lightsthe use of digital competency frameworks
inteacher education, isconsistent with this. These
frameworks offer precise action plans, standards,
and measurements to help teachers successfully
incorporate technology into their lesson plans.

However, a common issue among educators
is highlighted by the lower competency in solv-
ing hardware difficulties, with a weighted mean
of 3.917. Effectivetechnology integrationin class-
rooms has been found to be significantly hin-
dered by technical problems, such as broken
equipment and insufficient technical support. For
exampl e, teachers often struggle with poor inter-
net connectivity, broken devices, and a lack of
prompt technical support, all of which disrupt the
seamlessddivery of teachings (Demirbilek 2022).
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Improving instructors' technical trouble-
shooting abilities and offering strong support
networks are essential to addressthese concerns.
Accordingto Ghavifekr et a. (2016), teacherscan
be empowered to effectively handle and resolve
technical issues by participating in professional
development programsthat emphasizereal hard-
ware troubleshooting and having accessto easi-
ly availabletechnical help. This method guaran-
teesthat thereislessinterruption to classinstruc-
tion while simultaneously boosting instructor’s
confidence in using technology.

In summary, whileteachers demonstrate con-
siderable competence in adopting new technolo-
gies for educational purposes, there is a critical
need to bolster their skillsin hardware problem-
solving. Addressing this gap through targeted
training and support can lead to more effective
and seamlesstechnol ogy integration in educational
settings.

Table 7 summarizestheteachers perceptions
of their technology knowledge.

With a weighted mean of 4.523, the results
demonstratethat math teachersare generally com-
petent in Pedagogical Knowledge (PK). Their
ability to evaluate in-class student performance
istheir strongest competency (4.833), demonstrat-
ing how well they useformative assessment strat-
egiesto track and enhance student learning. With
aweighted mean of 4.333, their capacity to identi-
fy student misconceptions during instruction, on
the other hand, is the sign that is perceived the
least, suggesting areafor improvement. Overall,
the high degree of competencein PK showshow
well theteachers have mastered key pedagogical
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abilities such classroom management, student
engagement, and effective teaching startegies.

Recent research highlights how competent
math teachersarein pedagogical knowledge (PK),
especially when it comes to evaluating student
performance. For example, theMiller et a. (2022)
study shows that instructors PK helps them to
effectively address students' needs and establish
hel pful learning environments. Their skillful appli-
cation of formative assessment methods, which
are essentia for tracking and improving student
progress, demonstrates this competency.

However, it is still difficult to recognize and
correct student misconceptions when they are
being taught. In their assessment of secondary
mathematics teachers’ pedagogical content
knowledge (PCK), Moh'd et a. (2021) discovered
that although teachers are skilled in a variety of
teaching techniques, they frequently have difficul-
ty identifying and correcting students' misconcep-
tions. This gap indicates that focus in diagnostic
teaching methods in professona development is
necessary.

Overall, the high level of competence in PK
reflects teachers’ mastery of essential pedagogi-
cal skills, including classroom management, stu-
dent engagement, and effective teaching strate-
gies. To further enhance instructional quality,
ongoing professional development is recom-
mended, emphasizing the identification and cor-
rection of student misconceptions to foster deeper
mathematical understanding.

Theteachers PK perceptionsfor eachindicator
ispresented in Table 8.

Table 7: CSPC mathematics teachers’ Technology Knowledge (TK)

Technology Knowledge (TK) Item mean Interpretation Rank
1 TK 1 4.333 Fairly competent 2.5
2 TK 3 4.333 Fairly competent 2.5
3 TK 3 4.417 Fairly competent 1
4 TK 4 3.917 Fairly competent 7
5 TK 5 4.167 Fairly competent 5
6 TK 6 4.250 Fairly competent 4
7 TK 7 4.083 Fairly competent 6

General Weighted Mean 4.214 Fairly competent

Int J Edu Sci, 49(1): 1-14 (2025)
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Table 8: CSPC mathematics teachers’ Pedagogical Knowledge (PK)

Pedagogical Knowledge (PK) Item mean Interpretation Rank
1 PK 1 4.417 Fairly competent 8.5
2 PK 2 4.333 Fairly competent 11
3 PK 3 4.583 Completely competent 4
4 PK 4 4.583 Completely competent 4
5 PK 5 4.417 Fairly competent 8.5
6 PK 6 4.417 Fairly competent 8.5
7 PK 7 4.583 Completely competent 4
8 PK 8 4.667 Completely competent 2
9 PK 9 4.833 Completely competent 1
10 PK 10 4.500 Completely competent 6
11 PK 11 4.417 Fairly competent 8.5
General Weighted Mean 4.523 Completely competent

For the Content Knowledge (CK), the results
demonstrate that Mathematicsteachersare highly
competent, with aweighted mean of 4.593. Of the9
indications, 8 wererated to becompletely compe-
tent, demonstrating their mastery of mathematical
ideas. With aweighted mean of 4.750, their ability
toapply prior mathematica knowledgeisthehigh-
est-rated competency, highlighting their solid
fundamental knowledge. However, with a mean
score of 4.333, the skill with the lowest rating in-
dicatesdifficulty applying mathematical thinking
to solvereal-world problems.

Teachers' strong grasp of mathematical con-
cepts is demonstrated by their high scores on 8
of the9indicators. Thisfundamental understand-
ingisessentia for good teaching becauseit helps
teachers to accurately and concisely convey
complex concepts. According to a study by Hill
etd. (2005), students' achievement in mathemat-
icsispositively influenced by teachers' in-depth
content knowledge.

Teachersstruggleto apply mathematical ideas
to real-world applications, even though they have

asolidtheoretica understanding of thesubject. This
disparity may makeit more difficult for studentsto
understand how mathematics is used in
variousfiddsandindaily life. Accordingtoresearch,
teaching mathematics with the integration of real-
world problemsimprovesstudents critical thinking
and problem-solving abilities(Geiger et d. 2023).

While mathematics teachers exhibit strong
content knowledge, professional development
programs should focus on strategies that help
teachers connect mathematical theoriesto practi-
cal applications. Thisincludestraining on design-
ing and implementing problem-based learning
activities that mirror real-world scenarios. Such
approaches not only improve teachers compe-
tenciesbut al so make learning more engaging and
meaningful for students.

Table 9 shows the perceptions of the teachers
in the content knowledge indicators.

The results show that math teachers believe
they are reasonably competent in Technological
Pedagogica Knowledge (TPK), with aweighted
mean of 4.486. Thisself-assessment isconsistent

Table 9: CSPC mathematics teachers’ Content Knowledge (CK)

Content Knowledge (CK) Item mean Interpretation Rank
1 CK 1 4.750 Completely competent 1
2 CK 2 4.333 Fairly competent 9
3 CK 3 4.583 Completely competent 6
4 CK 4 4.667 Completely competent 2.5
5 CK 5 4.583 Completely competent 6
6 CK 6 4.583 Completely competent 6
7 CK 7 4.583 Completely competent 6
8 CK 8 4.583 Completely competent 6
9 CK 9 4.667 Completely competent 2.5

General Weighted Mean 4.593 Completely competent

Int J Edu Sci, 49(1): 1-14 (2025)
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with recent research showing that teachers are
generally confident in incorporating technology
into their pedagogy. For example, astudy (Ozen
and Kurtulus 2023) that looked at the TPK com-
petences of math instructors discovered that
teachers value technology integration and
strive toimprovetheir skillsinthisarea.

Although the overall confidence of teachers
isquite high, theleast-rated competency in tech-
nology-integrated classroomsisevaluation, with
4.417 asweighted mean. Such information indi-
catesthat there are challengesin devel oping new
forms of assessment which can be put online.
Moreover, the study highlightsthat teachers may
not be as proficient in employing technology for
student evaluation despite their ability to use
technology in class. This is one of the reasons
why teachers face difficulties in these environ-
ments when they try to determine the students
progress. Low proficiency at the assessment of
student progress using technology was one of
the highlighted topics by Johnson et a. (2016),
as only 57.6 percent of teachers felt adequately
trained enough for that. Therefore, alot needsto
bedonein professional developmentinthisarea.

Overall, attempts of technology-integration
into pedagogy typicaly exhibit strong technical
competenceregarding thearea. Ontheother hand,
the area where teachers have lower confidenceis
the application of technology-based assessment.
Emphasizing thisdisparity by specifically address-
ing it viaadequate training and teaching resources
canleadtotheincreasein efficiency of technology-
embedded teaching and learning activities.

These TPK indicators and respective weight-
ed means are presented in Table 10.

The results indicated that the mathematics
teachers described themsel ves as highly compe-
tent in Technological Content Knowledge (TCK),
which is pegged a a mean of 4.633. They are
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rated with 4.833, whichishigh, onthe use of pre-
installed software and web functionalities aimed
at teaching mathematics practically, and thisrate
shows good foundational technology skills in
integrating basic technology into their teaching
practices. On the other hand, they had a self-
assessment of 4.333 on their use of high-level
digita tools such as flash animations and draw-
ing programsfor drawing graphicsto make math
classes more interesting.

Thediscrepancy in capacity to integratetech-
nological resources implies that while teachers
feel easy with ordinary ICT tools, they struggle
with the adoption and usage of more complex
digital resourcesin lessons. Be it because of in-
adequate training, constraints of limited access
to resources, or alow self-esteem in the employ-
ability of these devices, theresistance or difficul-
ty in the adoption of advanced digital tools can
be attributed to different reasons. Research by
Muhazir and Retnawati (2020) mentions that
teachers commonly face challenges like limited
professional devel opment opportunitiesand alack
of technical assistance when trying to incorporate
new technologiesin the classroom.

To address these challenges, well-structured
professional development programs that are fo-
cused on useful modern digital mathematical tools
arekey playersinfixing thisproblem. Such train-
ing can gresatly hel p teachers become self-assured
and better equipped to make agreater impact on
the classroom and education process. Besides,
the ingtitutional support in opening the avenues
for access of the necessary technology and in
the fostering of the culture of continuous learn-
ing could beagresat deal in caseswheretheteach-
ers are expected to make use of the innovative
digital resourcesinlearning.

Table 11 shows the teachers’ perceptions in
every indicator of TCK.

Table 10: CSPC Mathematics Teachers’ Technological Pedagogical Knowledge (TPK)

Technological Knowledge Item mean Interpretation Rank

(Pedagogical TPK)

1 TPK 1 4.500
2 TPK 2 4.500
3 TPK 3 4.417
4 TPK 4 4.500
5 TPK 5 4.500
6 TPK 6 4.500

General Weighted Mean 4.486

Completely competent
Completely competent
Fairly competent

Completely competent
Completely competent
Completely competent
Fairly competent

WWWo ww
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The results demonstrate a high competence
of mathematicsteachersintheir Pedagogical Con-
tent Knowledge (PCK), with aweighted mean of
4.631. The competency they identified asthe high-
est rated is their capacity to teach math classes
compliant with the curriculum, with arating of
4.917. Thisemphasizesthe relevance of the ped-
agogica principlesand curriculum aignment. This
proficiency iscrucid, asresearch by Campbell et al.
(2014) suggests that teachers' knowledge and be-
liefs about teaching and learning mathemetics are
key factors in effective instruction and pogitively
influence student achievement.

On the other hand, the areas that need im-
provement are evident in competenciesrelated to
addressing students' misconceptions, and en-
couraging student-led researches, both got a
score of 4.417. The challengein overcoming stu-
dent misconceptions aligns with previous find-
ings where teachers demonstrated |ower percep-
tions in detecting misconceptions within their
pedagogical knowledge. Itisimportant that these
misconceptions be addressed, as uncorrected
misunderstandings can stagnate students’ mathe-
matical growth. Anticipating, €liciting, and utiliz-
ing student misconceptions to deepen under-
standing, are effective strategies as highlighted
by Ellis(2021).

To enhance these competencies, pedagogi-
cal workshops which stress diagnostic teaching

ROWEL S. RAMOS

and error analysis are the best option. Such pro-
grams equip the teachers with the required skills
toidentify faulty and other misconceptions, which
subsequently leads to the provision of the learn-
erswith acomprehensve understanding of mathe-
matical concepts. For example, the MAST (Mathe-
matics and Science Teaching) program of staff de-
velopment highlightstheimportance of metacogni-
tive training, alowing teachers to plan, evaluate,
and change or adjust their ingtruction; dl thisisin
order to enhance student engagement and achieve-
ment. This approach has been found effective in
bringing about the mgjor improvementsin student
mathematicsperformance (Phillipset a. 2016).

In summary, despite mathematicsinstructors
demonstrating a high degree of competence in
regards to curriculum-aligned teaching and con-
tent delivery as well, increasing their skills that
promote student-determined studiesand deal with
misconceptionsfrom the student’ s perspectivewill
yield even greater instructional effectiveness and
student academic performances.

Theteachers' perceptionsalong theindicators
of PCK are presentedin Table 12.

For their Technological, Pedagogical, and
Content Knowledge (TPACK), it isreveal ed that
Mathematics teachers perceive themselves as
completely competent, with 6 indicators achiev-
ing wei ghted meansbetween 4.500 and 4.667. Their

Table 11: CSPC mathematics teachers’ Technological Content Knowledge (TCK)

Technological Content Knowledge (TCK) Item mean Interpretation Rank
1 TCK 1 4.833 Completely competent 1.5
2 TCK 2 4.333 Fairly competent 5
3 TCK 3 4.417 Fairly competent 4
4 TCK 4 4.833 Completely competent 1.5
5 TCK 5 4.750 Completely competent 3
General Weighted Mean 4.633 Completely competent
Table 12: CSPC Mathematics teachers’ Pedagogical Content Knowledge (PCK)
Pedagogical Content Item mean Interpretation Rank
Knowledge (PCK)
1 PCK 1 4.917 Completely competent 1
2 PCK 2 4.833 Completely competent 2
3 PCK 3 4.583 Completely competent 4.5
4 PCK 4 4.417 Fairly competent 6.5
5 PCK 5 4.583 Completely competent 4.5
6 PCK 6 4.417 Fairly competent 6.5
7 PCK 7 4.667 Completely competent 3
General Weighted Mean 4.631 Completely competent

Int J Edu Sci, 49(1): 1-14 (2025)
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highest-rated competency is their ability to use
technology to provide effective examplesaligned
with math textbooks, reflecting their strength in
integrating technological tools with pedagogical
practices to enhance content delivery.

However, 3 skillswererated asfairly compe-
tent, which clearly points to some key areas of
improvement. These include the capabilities to
fully use every technology-assisted evaluation
tool to thoroughly assess each teaching-learning
process, to make use of technological devicesin
order to identify students misconceptions about
mathematical subjects, and theability to assist oth-
ersin carefully coordinating the employment of
mathematical, technological, and instructional
strategies.

Current studies have supported mathematics
teachers' competence in integrating technology
to pedagogy to improve content delivery. Accord-
ing to Abramovich et al. (2024), digital learning
games improved middle schoolers' comprehen-
sion of decimal concepts. Thisfinding pointsout
the proficiency of teachers who employ techno-
logical tools to give effective examples aligned
with math curricula, thus considerably improving
thelearning experience.

Despite these strengths, a few areas till re-
quire further improvement. Teachers are good at
integrating technology to lessons. However, re-
search shows that they often have trouble using
technology-based assessment tools to evaluate
teaching and learning. Kadluba and Oberstein-
er’'s(2024) study pointed out that every teacher’s
self-reported technical pedagogical content
knowledge (TPACK) did not aways align with
every performance in technol ogy-assisted assess-
ments. This, therefore, suggested that professiona
development in thisareaisrequired.

9

In addition, improvement is needed inthe skill
to assist others in the mathematical, technical,
and instructional strategies in a seamless way.
Saat et a.’s(2024) systematic review stressed that
all collaborative professional development pro-
gramsareimportant for improving eachteacher’s
competence in these areas. Such programs can
foster acommunity of practice, enabling teachers
to share replicable practices and support each
other in the effective technol ogy-integration into
mathemati cs education.

ShowninTable 13istheteachers perceptions
along their TPACK.

Generaly, theteachershavefairly competent
— completely competent perceptions along the
TPACK components. With a weighted mean of
4.633, the teachers have the highest perception
in TCK. This showsthat they are able to choose
suitable technologies in the subject matters they
are handling in mathematics classes. On the oth-
er hand, teachers got their lowest perception in
the TK with only 4.214 weighted mean. Thissug-
gests that teachers should devote themselves
moretolearning to utilizetechnologiesasidefrom
what they usually use, like computers for hard-
ware and Microsoft Office and the likes for soft-
ware. Specificaly, they dso need to take time to
learn to navigate hardware and software technolo-
gies aswdl astroubleshoot when problemsinvolving
these technologies arise.

A survey of the TPACK self-perceptions of
math teachershasrevealed their strengthsin some
areas and opportunities to be improved in other
parts. A study by Abebe and Trainin (2024) also
established that preservice teachers for elemen-
tary school rated their TCK to beat ahigher level,

Table 13: CSPC Mathematics Teachers Technological, Pedagogical, and Content Knowledge (TPACK)

Technological, Pedagogical, Item mean Interpretation Rank
and Content Knowledge (TPACK)
1 TPACK 1 4.583 Completely competent 3.5
2 TPACK 2 4.417 Fairly competent 8
3 TPACK 3 4.583 Completely competent 3.5
4 TPACK 4 4.417 Fairly competent 8
5 TPACK 5 4.500 Completely competent 6
6 TPACK 6 4.667 Completely competent 1
7 TPACK 7 4.583 Completely competent 3.5
8 TPACK 8 4.583 Completely competent 3.5
9 TPACK 9 4.417 Fairly competent 8
General Weighted Mean 4.528 Completely competent
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reflecting their ability to select appropriatetechnolo-
giesfor specific content inteaching mathematics. This
isvery muchinlinewiththecomputedweightedrating
of TCK, whichwasfoundtobe4.633. Thisimpliesthat
teachers are confident in using technology to
explaintheir subject matter effectively.

In contrast, the work reported that TK taken
by teachers and their assessment of themselves
were comparatively lower to their pedagogica and
content knowledge. Herein liesthe confirmation of
acited weighted mean of 4.214 for TK that istaken
to mean that teachers should be well-versed and
be skilled in tools beyond commonly used, such
as basic computer hardware and common soft-
ware programs. A vital component of successful
technology integration intheclassroomistheabil-
ity to navigate diverse and complex technol ogical
tools as well as troubleshooting technical issues.

The overall high self-perception in TPACK
components showsthat the teachersare prepared
to meet the demands of modern mathematics ed-
ucation, which rely on technology in an increas-
inglevel. Nevertheless, in order to maximizeteach-
ers potential in their TPACK, they should keep
going on the professional devel opment track. By
doing so, they will get the chance to take part in
specidizedtraining programs, whichwill helpthem
improvetheir technical skillsand enablethemto
work on awider variety of digital tools and re-
sources effectively. In addition, such develop-
ment not only again improves pedagogy but also
makes the educational process in the technolo-
gy-basad teaching-learning process more engaging
and meaningful for students.

Table14 showsthe CSPC Mathematics Teechers
Leve of TRPACK perceptionsaong its components.

Demogr aphic Differences among the CSPC
MathematicsTeachers TPACK

Thefindingsreveal variationsin the TPACK
perceptions of CSPC M athematicsteachers based

Table 14: CSPC mathematics teachers’ TPACK

ROWEL S. RAMOS

on their demographic profiles. By sex, femae
teachers exhibit higher perceptionsin technolo-
gy-related components, such as Technological
Knowledge (TK), Pedagogical Knowledge (PK),
Technologica Pedagogica Knowledge (TPK), and
Technological Content Knowledge (TCK). In con-
trast, male teachers have higher perceptions in
content-related components, including Content
Knowledge (CK), Pedagogica Content Knowledge
(PCK), andtheoveral TPACK framework.
Research shows a significant difference,
based on gender, when it comes to the TPACK
teachers' perception among math teachers. Con-
trary to the findings that female teachers scored
significantly higher in technology-related sec-
tions, the findings of previoudy existing studies
have found out that male teachers often had high-
er scoresin TK and TCK. For example, a study
found that therewere notabl e differences between
maleand femaleteachersin TK, whichfavorsmale
teachers. Moreover, Erdogan and Sahin (2010) re-
ported asimilar finding that pre-service mathemat-
ics teachers displayed higher TRPACK skillsrela
tive to their female counterparts (Cho and Hong
2022). Such inconsistencies suggest that male
teachersmight feel more capable of using technol-
ogy, hence their positive attitude towards it may
affect their technological integrationinthedassroom.
Educational attainment isastrong factor that
appearsto be amajor determiner of TPACK per-
ceptionsamong teachers. For those teacherswho
hold bachelor’s degrees, their self-assessments
of TK and TPK had made clear that foundational
pre-service programs may target technology in-
tegration skills in their curricula. On the other
hand, master’slevel teachers' perceptionsof CK,
PCK, and thetotal TPACK framework are generd-
ly higher due to their contribution to the acquisi-
tion of morein-depth content knowledge and teach-
ing competence. Theseresultssuggest that asteach-
ers pursue higher education, their focus may shift

TPACK components Weighted mean Interpretation Rank
TK 4.214 Fairly competent 7
PK 4.523 Completely competent 5
CK 4.593 Completely competent 3
TPK 4.486 Fairly competent 6
TCK 4.633 Completely competent 1
PCK 4.631 Completely competent 2
TPACK 4.528 Completely competent 4
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from basic technological skillstoamoreintegrated
understanding of content and pedagogy.

Generally, enhanced self-perceptions along
TPACK components are due to the participation
inTRPACK -related professional devel opment sem-
inars. A study conducted by Young and colleagues
(2019) reported considerableimprovement in the
mathematicsteachers self-perception regarding
their knowledge of pedagogy, technol ogy, peda-
gogical content, and technology content asare-
sult of a 3-week professional development pro-
gram. Thisisin agreement with the statement made
by Koehler and Mishra (2006) regarding the crit-
ical TPACK workshopswhich |ead teachersto be
proficient in integrating technol ogy, delivery, and
content knowledge. Theseresultsthereforerepre-
sent the fundamental importance progress of pro-
fessiond growth asastrategy in the promotion of
teachers efficiency and quality in technology
integration.

Whilethese studies provide valuableinsights,
limitationsexist, particularly concerning the anal-
ysis of TPACK perceptions based on length of
service and academic rank dueto insufficient re-
spondents in certain categories. Future research
with larger, more diverse samples could offer a
more comprehensive understanding of how these
factorsinfluence TRPACK perceptions. Overdl, the
findings highlight the importance of considering
demographic factorswhen designing professional
devel opment programs. Tail oring these programs
to address specific needs related to gender and
educational background can enhance teachers
technological integration skills, ultimately improv-
ing the quality of mathematics education in an
increasingly digital world.

The demographic comparisons of theteachers
perceptions are shown in Table 15.
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The analysis of demographic factors among
teachersrevea sno significant differencesin their
TPACK perceptions, indicating auniform level of
competence regardless of sex, years of teaching
experience, academic rank, educational back-
ground, or attendance at TPACK-related semi-
nars. This challenges assumptions that demo-
graphic characteristics significantly influence
educators ability to integrate technology into
teaching, as previously noted in studies such as
Chai et a. (2011a). In a study by Ozudogru and
Ozudogru (2019), they investigated the TPACK
levels of mathematics teachers and revealed that
demographic factors such as sex, educational
background, and years of experience bring sig-
nificant differences along their technology inte-
gration competency into teaching. Thesefindings
suggest that the TPACK framework offers a uni-
versa approach to integrating technology, peda-
gogy, and content knowledge, emphasizing its
applicability across diverse teaching popul ations.

Theresultscontrast with earlier research high-
lighting demographic influenceson TPACK. For
instance, Erdogan and Sahin (2010) found that
mal e teachersgenerally scored higher in TPACK
than femal e teachers, while Jang and Tsai (2012)
observed that less experienced teachers some-
timesexhibited stronger TRACK componentsthan
their more experienced counterparts. Additional -
ly, Luik et a. (2018) noted that senior teachers
oftendisplayed relatively lower TRPACK compared
to younger educators, and studies such as those
by Koehler and Mishra (2006) suggested that
school level can significantly impact TPACK de-
velopment. These variations emphasize the
complexity of TPACK and its responsveness to
various contextual and individual factors.

Table 15: CSPC mathematics teachers' TPACK perceptions according to their demographic profiles

TPACK Sex Educational attainment Attendance to TPACK-related
components seminars
Male Female Bachelor's Degree Master’s Degree Yes No

TK 4.09 4.33 4.25 4.17 4.29 4.14
PK 4.30 4.75 4.48 4.57 4.53 4.52
CK 4.63 4.56 4.54 4.65 4.57 4.61
TPK 4.37 4.60 4.50 4.47 4.50 4.48
TCK 4.52 4.75 4.62 4.65 4.64 4.63
PCK 4.67 4.59 4.50 4.76 4.63 4.63
TPACK 4.57 4.49 4.52 4.54 4.56 4.49
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However, the uniformity observedin thisstudy
underscores the idea that TRPACK'’s effectiveness
is not bound to specific persona attributes but
rather reflects a shared capacity among educators
to adopt and implement its principles.

Overall, the findings highlight the universal
applicability of the TPACK framework whilecha-
lenging earlier studiesthat link TPACK dispari-
tiesto demographic factors. Thisuniformity rein-
forces the potential for broadly tailored profes-
sional development programs, supporting teach-
ersin their shared goal of effective technology
integration, asemphasized by Chai et a. (2011b)
and Koehler and Mishra (2006). Adulyasas study
(2017) identified key factors influencing mathe-
maticsteachers TPACK, including teaching ex-
perience, access to technology, and professional
development opportunities. It was also affirmed
inthisstudy theimportance of ingtitutiona support
and continuous training to strengthen teachers’ ef-
fective technology integration in mathematics
instruction.

Table 16 shows the significant differences
alongthe TPACK perceptions of the mathematics
teachers along their demographic profiles.

CONCLUSON

The profile of CSPC Mathematics teachers
exhibits diversity across various dimensions.
There are more mal e than femal e educators who
participated in the study. The length of service
varies, ranging from seasoned instructors with
extensive experience to newer faculty members
contributing fresh perspectives. Academic ranks

ROWEL S. RAMOS

within the department span from Instructor | to
Associate Professor V, reflecting amix of exper-
tise. Educationa attainment isnotable, with many
instructors holding advanced degrees in mathe-
matics or related fields, such as Master’'s and
Doctorate degrees. Many teachers have partici-
pated in TRPACK -related seminars, demonstrating
acommitment to enhancing their teaching practic-
esthrough integrating technol ogy, pedagogy, and
content knowledge.

TheTPACK perceptionsof theteachersrange
from fairly to completely competent. They have
the highest perception in their TCK and the low-
estin TK. Of al thecomponents, theteachershave
higher perceptionsin the content-related areasthan
the pedagogy and technol ogy-related areas. More-
over, theanalysisof persona and professiona fac-
tors influencing the levels of perceptions among
CSPC Mathematics teachers in TRPACK compo-
nentsreveal sno significant associations. Variables
such as gender, length of service, academic rank,
educational attainment, and attendance to semi-
nars related to TRACK do not exhibit discernible
correlations with teachers' proficiency in al the
TPACK components.

RECOMMENDATIONS

Educational institutions should prioritize on-
going and targeted professional development for
teachers of all demographics. Workshops, semi-
nars, and training sessions should focus on the
technical aspects of technology integration and
emphasize the pedagogical strategies that en-

Table 16: Significant differences among the CSPC mathematics teachers’ demographic factors in their

TPACK perceptions

TPACK Significant Significant Significant Significant Significant
components difference by difference by difference by difference by difference by
sex length of service academic rank educational attendance to
attainment TPACK-related
seminars
p-value p-value p-value p-value p-value
TK 0.97447 1.00000 1.00000 0.93438 0.88464
PK 0.95256 1.00000 1.00000 0.99999 0.99843
CK 0.99659 0.99934 1.00000 0.87974 0.99281
TPK 0.99798 1.00000 1.00000 0.99940 0.97153
TCK 0.99843 0.99991 1.00000 0.94111 0.94631
PCK 0.99995 1.00000 1.00000 0.99969 0.99940
TPACK 0.95498 0.99865 1.00000 0.71003 0.67895

At & = 0.05, there are no findings of significant differences in the TPACK Perceptions among the demographic factors.
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hance content delivery. Specificaly, teachershave
the need to improve their skills in troubleshoot-
ing and assisting others of their technology-re-
lated concerns, assisting students in technolo-
gy-utilized assessment and evaluation. Techni-
cal support for technology-related concerns
should also be availablefor theteachers. Finaly,
schools should invest in up-to-date technol ogi-
cal resources and infrastructure. Ensuring teach-
ershave accessto devices, software, andreliable
internet connectivity isfundamental to successful
TPACK integration.
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