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This study assesses the influence of the Technological Pedagogical Content Knowledge
(TPACK) framework on secondary mathematics teachers' instructional practices,
highlighting challenges and benefits of its classroom implementation. A mixed-
methods approach combined qualitative interviews with 15 teachers and a quantitative
survey. The research instruments included a structured questionnaire using a 4-point
Likert scale to assess teachers' knowledge of technology, pedagogy, and content,
alongside in-depth interviews exploring their experiences with TPACK integration. The
findings indicate that integrating TPACK enhances teachers' perceptions of their
technological and pedagogical competencies. Approximately 40% of teachers
demonstrated strong knowledge of using technology for instruction. However,
challenges such as varying levels of TPACK understanding among teachers were
identified. The study emphasizes the need for continuous professional development to
improve teachers' TPACK knowledge and recommends targeted training programs to
address disparities. Further research is suggested to explore tools that support or hinder
effective technology integration in mathematics education.

1. Introduction

stay relevant and practical in educating students for
success in  increasingly  technology-driven

The Technological Pedagogical Content Knowledge
(TPACK) system is basic for teachers in today's
computerized age. Given how rapidly innovation is
creating, instructor ought to be prepared with the
information and capacities to effectively join it into
their lesson plans. This framework provides how
subject matter understanding, pedagogy, and
technology combine to improve student learning
outcomes [23]. Teachers can use the TPACK
framework tonsure that technology is integrated
authentically and purposefully, increasing student
engagement and understanding [80]. Teachers can
create dynamic and stimulating educational
experiences for their students by combining
knowledge about the topic, pedagogical strategies,
and technological tools [15]. In today's digital age,
the TPACK framework is essential for educators to

workplaces [60]. Teachers can create the TPACK
framework and modify it to the ever-changing
technology to constructresh learning opportunities
[20]. Teachers can better fulfill their students' needs
and provide them with what they need to succeed in
the digital age by remaining current on the most
recent developments in educational technology and
learning how to integrate it into their educational
environments [79]. Furthermore, the TPACK
framework encourages teachers to use technology in
their lessons totrengthen students' overall learning
connection [74]. This means moving beyond simply
using technology for the sake of it and instead
focusing on how it can be used to deepen
understanding, promote collaboration, and promote
skills in critical thinking[67]. As a result, teachers
have to create fun and engaging learning
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environments that cater to their students' unigque
requirements and learning styles [22].Teachers can
help students succeed in an increasingly digital
world by successfully using technology [21]. It
includes educating children on how to find and
evaluate content on the internet, communicate
effectively through digital platforms, and use
technology for problem-solving and creativity [28].
In essence, the TPACK framework empowers
educators to not only teach topic knowledge,
pedagogical strategies, and technological skills, but
also cultivate in their students an enhanced sense of
digital literacy and adaptability [76]. Furthermore,
this broad approach for integrating technology into
education may result in more important and efficient
learning experiences for all students. In
teachingigital literacy and adaptability, educators are
preparing students for the ever-changing
environment of the internet they will encounter in
their personal and professional lives[83]. Maryam et
al. (2021) state that this method not only assists
students thrive intellectually but also provides them
the critical thinking and problem-solving
abilitierequired to succeed in the 21st century.
Through the TPACK framework, educators can
create an engaging, relevant, and ultimately
transformative learning environmentor their students
[33].

Educators may adapt their teaching methods to each
student's needs and learning styles by employing
technology, pedagogy, and subject understanding
Students can participate actively in the learning
process more dynamically and interactively thanks
to this individualized approach. Furthermore, by
incorporating real-world applications and hands-on
activities, educators can help students see the
practical value of their education and how it can be
applied beyond the classroom. Ultimately, the
TPACK framework empowers educators to inspire a
love of learning in their students and equip them with
the skills they need to thrive in a digital age [43].The
TPACK framework can be an asset for educators to
enhance their practices wheneaching mathematics.
Teachers may allow students to look into
mathematical concepts in fresh and creative ways by
carefully and strategically incorporating technology
[63]. Deeper levels of understanding and
engagement can arise, as abstract concepts get more
tangible and accessible [63]. In addition, technology
may assist students work together, allowing them to
share ideas and work together to solve difficulties
[10]. Possessing things into consideration, including
TPACK into math instruction could create a more
dynamic and captivating learning environment that
encourages the growth of mathematical and critical
thinking skills. Teachers can encourage students to
participate actively in their education by
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incorporating TPACK into their math lessons [65].
In the words of Darling-Hammond et al.
(2020)students who receive that type of education
are more likely to pick up a solid foundation in
mathematical ideas and skills, which will benefit
them in their academic and professional endeavors.
Ultimately, the involvement of TPACK in math
classes could foster the growth of a new generation
of innovators and problem solvers capable of
tackling the complexity of our rapidly evolving
climate [71]. This cutting-edge approach encourages
students to think critically and creatively about the
subject they are studying, while also making
learning more dynamic and engaging. TPACK
allows students to apply their knowledge to real
problems and situations, resulting in a better
understanding of mathematical principles. Their
ability to come up with problems is improved by this
hands-on, open approach to learning, which also
helps them feel secure and self-sufficient in their
ability to learn [40]. As a result, this makes students
more resilient to the obstacles they would face in
their future work andurther education [61].
Overall, the TPACK framework provides a deeply
diversified education to students in ways that
traditional forms of instruction do not. Inpeng &
Nomnian (2020). stated that teachers can develop a
condition where students accomplish their academic
goals and develop their learning desire by combining
technology, pedagogy, and content knowledge. No
This cutting-edge approach not only equips students
with the knowledge and skills they need to succeed
academically, but it also fosters critical thinking
skills, creative problem-solving talents, and the
capacity to manage the complexities of life in
modern society. After all, TPACK empowers
students cognitively ands individuals, preparing
them to face future difficulties and possibilities.A
central benefit of TPACK is the capacity to
effectively design our instruction to meet our
students' unique needs and learning preference[45].
Ning et al. (2024) reported that teachercan create
dynamic and attractive learning activities catering to
a myriad of learners by incorporating technological
application in their modules. This individualized
methodology ensures that every student absorbs the
concept wholly and reachesis maximum capacity
[57]. Moreover, using technology in an educational
setting increases students' direct exposure to
toolshey will see in their future careers. This
firsthand participation do more then just adding a
better perspective of the topic, it also helps build a
skill set that will pay off in the long run.To sum up,
using technology in educational practices helps
students feel more engaged and motivated to learn
while providing them the benefits needed for
achievement in a digital age. Inclusion of the
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curricular content and practice context that students
must achieve at academic or career levels within
real-world scenarios enabled educators to embed
individualized instructional approaches in their
teaching processes [62]. Moving forward, educators
will need to continue selecting the tools they believe
most closely align with their pedagogical approach
and learning context to make classroom-based
exploration enjoyable experience for all students.

2. Literature Review

Paolini (2006) explains that the TPACK acronym
stands for Technological Pedagogical Content
Knowledge and is a strong resource that helps all
these teachers interact effectively with technologies
when teaching. An important concept in this
paradigm is that teachers need to know how to use
technology and how and when it should be used with
pedagogy and content knowledge to enhance
studentearning [56]. TPACK integrates the three
components of content knowledge, pedagogical
knowledge and technical content to enable a student-
centered instruction that is directed and outcome-
based [4]. The three components of TPACK,
technical knowledge, pedagogical knowledge, and
content knowledge, work to provide a student-
centered approach to teaching centered on
meaningful learning outcomes [54]. Technological
knowledge uses variousechnological devices in the
classroom, such as interactive whiteboards or
educational software [11]. Adewusi et al. (2023)
defined pedagogical knowledge as a capacity to
create and execute successful teaching strategies to
meet the unique instructional wants of pupils.
Teachers must accurately understand the subject
matter they teachto pass on information to the
students successfully [36]. This complete integration
of TPACK adds purposeful significant learning
experiences that increase student success and
achievement. This complete view of education that
includes immersion in content and learner
engagement is a bedrock principle for all PBL
contexts.

In this way, using technology strengthens teaching
methodologies and prepares studentsor f digital
being where they land up post-graduation [37]. In
short, this diversity of teaching styles guarantees that
all students should be enabled to excel and reach
their optimal output. Educators who use TPACK in
their teachings are apt to consider their students'
various learning styles and abilities. As a result, a
more individualized and learner driven education,
which enables everyone to flourish, is possible [75].
Taking a closer look at TPACK, it has a positive
effect on the methods of teaching employed by
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teachers — they become innovative and willing to use
a variety of approaches in each teaching event,
which in turn enhances students’ performance and
makes the experiences of the educators more
productive and satisfying.Studies, in the field of
mathematics education have revealed that educators
who skillfully combine technology with methods
and subject knowledge can improve students
academic achievements .Research indicates that
teachers proficient in TPACK tend to employ
technology to aid students, in grasping and engaging
with concepts. This finding is indicative of the
potential impact of integrating TPACK on teaching
and hence learning in the domain of mathematics
education. The study also indicated that the critical
importance of continuous teachers professional
development was identified in preparing them
towards TPACK and applying technology
competently to enhance their teaching practices [55].
Research suggests that the design of teachers'
TPACK may have to be based with content and
pedagogical decisions. They engage students and
provide more effective teaching opportunities
through a good grasp of technology integration [41].
When teachers are given the proper professional
development and support, they can integrate
technology effectively into their teaching to improve
student comprehension and motivation. Long story
short, incorporating TPACK into teaching and
learning practices in mathematics education might
lead to better outcomes and higher achievement level
of students in the subject [82]. It fortifies students in
comprehending complex mathematical meanings
with a stride of individuals starting to seem to love,
discovering most profound sense of being within
the[15].More importantly, teachers fluent in TPACK
can adapt technology to their teaching and adopt new
tools and resources as the technology landscape
changes. This adaptability lets educators keep pace
with  the newest educational technology
advancements and provide students with learning
experiences that are applicable, exciting [47].
Technology helps in teaching methods to make the
mathematics education more practical and
interactive to enhance all learning ability. This
indivisualized teaching method can also make the
students better comprehend specific mathematical
ideas and resolve issues of that sort. Through various
technologies, teachers are also more efficient in
addressing the learners since rather than standing in
front of people teaching the whole class, they can
utilize apps and programs to teach students at their
own pace and level. | have no arguments with the
research. By the application of such methodologies,
the educational processes become more efficient
thanks to retention of students and delivery of
prompt responses on their actions [58]. In short,
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strengthening the role of technologies in the process
of education, especially in mathematics, not only
deepens the process of gaining knowledge of the
students, but also arms them with specific skills
needed when they step into the adult
world.Nevertheless this is not to say that there are no
difficulties arising from using technology in math
education technology has more advantages than
disadvantages. Doing so, they are convinced that
technology can cultivate higher order thinking,
problem solving ability, andgreater appreciation of
math concepts [12]. Additionally, it can also enhance
interest in learning the material which would
ultimately translate into better outcomes in school
and retention of material [38].

3. Method
3. 1 Population and sample

This study includes eight driving schools from
cohorts 1 and 2 that serve as research sites. The study
was carried out during teachers' teaching activities
using the TPACK framework. There were 15
mathematics teachers from Pandeglang's high
schools, 6 male and 9 female, aged 25 to 40. All

teachers have a bachelor's degree with a
concentration in mathematics education and a
master's degree specializing in mathematics
education.

To understand the implementation of TPACK, the
challenges and benefits of technology integration in
mathematics teaching, using a mixed methods
approach. This will involve implementing
guantitative analysis and qualitative interviews with
mathematics teachers. This instrument will help
collect data on the frequency and types of
technology used in mathematics classrooms and
direct observations of mathematics teachers'
teaching practices in the classroom. The interview
will provide deeper insights into the experiences and
perspectives of those directly involved in
implementing technology in mathematics education.
By integrating these two approaches, a thorough
grasp of the opportunities and challenges of using
technology in mathematics education may be gained.
The survey and interview data will help to design
more effective and innovative mathematics learning
methodologies.The results of this survey and
interviews will provide valuable information for the
development of more effective and innovative
mathematics learning strategies. The statement
instrument used consists of 21 statements with five
TPACK indicators, namely: technology knowledge
(TK); pedagogy knowledge (PK); technology
content knowledge (TCK); pedagogy content
knowledge (PCK); and technology pedagogy
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content knowledge (TPCK) in observing teachers'
instruction in the classroom. Statements in the
instrument with a 4-point scale from: (1) the teacher
requires much additional knowledge about the
related topic; (2) requires a little additional
knowledge about the related topic; (3) has a good
knowledge of the related topic; (4) has a strong
knowledge of the related topic. Open-ended
questions from the interview are used to identify
issues related to TPACK in classroom learning.

4. Results

The conceptual framework known as TPACK
provides educators with the essential knowledge
needed to use technology in the classroom. Here is a
summary of the research findings on teachers'
TPACK skills among mathematics teachers. Here
are the TPACK skills of mathematics teachers:

4. 1 Technological Knowledge

Technological knowledge is presented in several
aspects based on the following observations: (1)
teachers use the internet or web in teaching students,
where teachers: need much additional knowledge,
which is 33%; need a little additional knowledge,
which is 13%; have good knowledge, which is 20%;
and 33% have substantial knowledge. (2) In the
aspect of teachers using technology in learning
(LCD, laptops, and the internet), teachers: need
much additional knowledge, which is 20%; need a
little additional knowledge, which is 0%; have good
knowledge, which is 7%; and 73% have substantial
knowledge. (3) Teachers are able to guide students
in using technology in learning, whereas teachers:
need much additional knowledge, which is 20%;
need a little additional knowledge, which is 27%;
have good knowledge, which is 40%; and 13% have
substantial knowledge. (4) Teachers are able to
integrate the use of the internet or web for student
learning, where teachers: need much additional
knowledge, which is 27%; need a little additional
knowledge, which is 20%; have good knowledge,
which is 7%; and 47% have substantial knowledge.
(5) Teachers are able to use conference software,
where teachers: nmuch additional knowledge, which
is 20%; need a little additional knowledge, which is
20%; have good knowledge, which is 33%; and 27%
have substantial knowledge. More details can be
seen in the following figure 1:
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Figure 1. Komponen technological knowledge

4. 2 Pedagogical Knowledge (PK)

Pedagogical knowledge is presented in several
aspects based on the following observations: (1) The
teacher has a strategy to develop subject
understanding in learning, where the teacher:
requires much additional knowledge at 0%; requires
a little additional knowledge at 20%; has good
knowledge at 33%; and 47% has strong knowledge.
(2) Teachers have various ways to enhance their
understanding of the material in subsequent learning,
where teachers: require much additional knowledge
at 0%; require a bit additional knowledge at 7%;
have good knowledge at 40%; and 53% have
substantial knowledge. (3) Teachers can teach like
an expert introducing a topic or theme, whereas
teachers: need much additional knowledge at 0%;
need a bit additional knowledge at 27%; have good
knowledge at 33%; and 40% have substantial
knowledge. (4) Teachers have sufficient knowledge
about the teaching topic, where teachers: requmuch
additional knowledge at 0%; require a bit additional
knowledge at 0%; have good knowledge at 33%; and
67% have substantial knowledge. Further details can
be seen in the following figure 2:
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Figure 2. Component pedagogical knowledge

4. 3 Technological Content Knowledge (TCK)

Technological content knowledge is presented in
several aspects based on the following observations:
(1) teachers can use appropriate technology to
explain the subject matter, whereas teachers: need
much additional knowledge at 13%; need a bit
additional knowledge at 20%; have good knowledge
at 27%; and 40% have substantial knowledge. (2)
Teachers can utilize internet technology to guide
students in finding information related to the
material, where teachers: need much additional
knowledge at 27%; need a bit additional knowledge
at 27%; have good knowledge at 33%; and 13% have
substantial knowledge. (3) Teachers conduct the
learning process using technology-based learning
media (LCD, Projector, Computer, Multimedia),
where teachers: need much additional knowledge at
20%; need a bit additional knowledge at 0%; have
good knowledge at 13%; and 67% have substantial
knowledge. (4) Teachers understand the learning
material that requires technology to facilitate
students in learning, where teachers: nmuch
additional knowledge at 0%; need a little additional
knowledge at 33%; have good knowledge at 27%;
and 40% have substantial knowledge. More details
can be seen in the following figure 3:
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Figure 3. Component technological content knowledge

4. 4 Pedagogical Content Knowledge (PCK)

Pedagogical content knowledge is presented in
several aspects based on the results of the
observations as follows. (1) The teacher evaluates
the students' learning outcomes, noting that: 0%
need much additional knowledge; 13% need a little
additional knowledge; 47% have good knowledge;
and 40% have substantial knowledge. (2) The
teacher designs the learning plan, indicating that: 0%
need much additional knowledge; 7% need a little
additional knowledge; 40% have good knowledge;
and 53% have substantial knowledge. (3) The
teacher understands the differences in the flow of
learning objectives and teaching modules, stating
that: 0% need much additional knowledge; 7% need
a little additional knowledge; 47% have good
knowledge; and 47% have substantial knowledge.
(4) The teacher conducts educational and dialogic
learning and stimulates students to be active,
revealing that: 0% nmuch additional knowledge;
13% need a little additional knowledge; 47% have
good knowledge; and 40% have substantial
knowledge. For more details, please refer to the
following figure 4:
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Figure 4. Component pedagogical content knowledge

4.5 Technological,
Knowledge (TPCK)

Pedagogical and Content

Technological,  Pedagogical, and  Content
Knowledge is presented in several aspects based on
the following observations: (1) teachers use
technology to support the implementation of
approaches, models, and teaching methods, whereas
teachers: requmuch additional knowledge at 20%;
require a bit additional knowledge at 7%; have good
knowledge at 40%; and 33% have substantial
knowledge. (2) Tcan can create active learning
media by utilizing ICT, where teachers: requmuch
additional knowledge at 13%; require a bit additional
knowledge at 13%; have good knowledge at 33%;
and 40% have substantial knowledge. (3) Teachers
can adjust the use of learned technology to teach in
different ways, where teachers: requmuch additional
knowledge at 27%; require a bit additional
knowledge at 0%; have good knowledge at 40%; and
33% have substantial knowledge. (4) Teachers can
use technology, information, and communication to
discuss in forums with students, where teachers:
require much additional knowledge at 20%; require
a bit additional knowledge at 13%; have good
knowledge at 33%; and 33% have substantial
knowledge. More details can be seen in the
following figure 5:
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5. Discussion

Based on the explanation of the TPACK components
above, technological knowledge is a component that
tends to be positive. This indicates that some
teachers have mastered the technology used in
school learning. Teachers can use the Internet to
teach students; this research shows that most
teachers have now mastered the technology used in
the learning process at school. This ability enables
them to employ the internet as a valuable resource
for teaching students. Teachers can access current
and relevant teaching resources using several online
platforms and incorporate various digital
technologies into their lesson plans. According to
statistics reported by another fact, teachers who are
computer-Anchaladry incapable of efficiently
enhancing the learning process do not compose a
small part of the number. Addressing these
restrictions may be due to various factors including
lack of training, lack of technology or in some cases
inability to integrate technology within the
headwork effectively. To enable all teachers in this
respect, gaps indicated by this condition where most
learners cannot get the best out of the instruction
owing to the instructors' performance using the
available technology must be bridged through
enhancing their training and technical support. The
results of the pedagogical knowledge component
indicate a strong knowledge skill set. This indicates

4692

Peni Permatasari/ IJCESEN 11-3(2025)4686-4698

that some teachers have mastered the material that
will be explained to the students, allowing the
students to understand the content being presented.
Moreover, these results show that the teachers have
acquired the necessary knowledge, which they can
use to pass the information to the students effectively
and transparently. For example, when teachers are
well versed with the concepts, they can elaborate
such concepts and break down sophisticated
information to easy to absorb chunks for the
students. Consequently, this leads to enhanced
comprehension among students and the overall net
effect is that learning objectives are met.

Regarding the sub-domain of technological content
knowledge, some teachers possess inadequate skills
and mastery with the use of some learning media
such as computers, projectors, LCDs and others.
Skilled teachers, on the other hand, can use such
productive resources as the educational media to
enhance students' learning process regarding the
materials being studied. However, on the reverse
side, most teachers with such controls in their hands
may substantially retard the learning process.
Without adequately supportive methods, most
teachers may be unable to enact the innovative
positions of Information, Communication and
Technology in presenting their subjects and
employing multisensory and digital materials to
enhance learners’ exposure.The first component of
the teachers’ pedagogical content knowledge results
indicates that teachers basic to advanced knowledge
is generally comfortable. This evaluation suggests
that the teachers comprehend the material instructed
well and have decent teaching skills to execute the
material with proficiency. Strong skills in both these
aspects empower teachers to come up with the most
appropriate and effective ways of teaching, creative
ways of presenting the information, and effective
methods that simplify the concept to the learners.
This accomplishment enhances the quality of
services offered in teaching and the students' overall
learning outcomes.The last element is the
technological pedagogical understanding of the
teachers is good or positive in knowing how best
technology can be used to enhance implementation
of approaches, models and teaching methods. This
research goes on to show that teachers are not only
capable of using the technical devices but can also
use these devises as part of their teaching plans.
Thus, teachers can use technology to give and enrich
students’ learning, make the lessons more
interactive, and provide different teaching methods
to students who might require a different approach.
This method is now enabling libera.In this study, the
subjects who participated are mathematics teachers
from different regional schools. The data collection
procedures included the imposition of the instrument
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with the 4-point scale options and the use of
interviews to collect detailed data. Data analysis
methods incorporated some quantitative components
including survey responses and qualitative analysis
of interview transcripts. Due to various factors that
affected the levels of TPACK integration among the
mathematics teachers in the study, some teachers
were characterized as competent and able to
scientifically appreciate the linkage between
technology, pedagogy, and content. In contrast,
others required more professional training in this
regard.Recommendations on how to enhance the
integration of TPACK among mathematics teachers.
The findings of this research stress the vital aspect of
continuous professional development for science
teaching mathematics such that such teachers
canevelop their TPACK knowledge [39]. Given that
instead, it is likely that teacher TPACK levels are not
uniformly distributed within the teacher population,
it implies that there is a significant difference in the
degree of integration and therefore strategies to be
employed are training for focused groups [66].
Furthermore, analyzing the TPACK integration
through other demographic variables would help
ascertain which aspects require further change and
more targeted interventions. Regarding
TPACKeducators, ducation policies must emphasize
TPACK integration in enhancing students'
mathematics  learning[9].Specify  two  future
directions this line of research could pursue. For
example, examining how specific tools foster or
obstruct integration of technology, pedagogy, and
content knowledge would be helpful to and studying
how TPACK is enhanced in and through
collaboration. Additional interventions should aim at
increasing efforts to promote and operationalize
TPACK within professional development goals. As
a result, teachers would be better informed on the
means that can be used to incorporate technology in
teaching and learning mathematics so that learners
can better understand the concepts. Also, future
investigations on Installing TPACK in teachers may
pose the barriers and the challenges and devise ways
on how to tackle it [70]. Finally, as we seek further
to expand our discussions on TPACK integration in
mathematics education, we will finally be able to
enrich the practices of mathematics education so that
teachers and students will both benefit s [72].How to
get teachers ready for 21st century teaching:
Ongoing PD opportunities, a school-wide culture
that promotes tech integration (shared visions),
resources and tools for teachers to create the
cognitive flexibility needed to implement TPACK in
decision-making in classrooms [46]. In addition,
working with tech experts or other educators to swap
tips and solve potential problems has advantages.
When we work on the confidence and competence
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of our teachers in using technology effectively, they
can be free to craft more engaging, authentic and
meaningful  learning experiences for their
students[71].Challenges and barriers to applying
TPACK in mathematics classrooms include limited
technology availability, absence of training for
aspiring teachers, and scepticism among educators
that they were inadequate or unskilled to merge
technology resources effectively in their classrooms.
Addressing these barriers may require more
continuous staff development and an open
environment that encourages teachers to learn from
each other, with support from school-wide
leadership and their colleagues. It can also be
beneficial to expose teachers to resources and tools
in which math support is received, such as online
tutorials, lesson plans, that may help them
understand the benefits of utilising technology for
their math instruction. Schools that overwhelmed
these barriers and provided the necessary backing
will be able to useechnology more effectively for
kids to benefit by enriching their mathematics
retention and skills [7].This study aims to describe a
vision-driven framework for technology integration
in the math curriculum concerning Second, schools
should continue offering professional development
focused on TPACK integration in math classes and
consider providing this as arofessional learning
community where teachers can support another
instructor [18]. These steps can ensure that lecturers
are well-prepared to integrate technology into their
math classroom, improving student learning [59].
Moreover, schools or structures should follow these
methods. Studies in this domain could illuminate the
implications of TPACK integration through
studying student engagement and outcomes in
mathematics, and spotting many obstacles or
challenges instructors may have when implementing
technology into teaching. Furthermore, studies could
potentially evaluate the continuing impact of
TPACK infection on mathematics skills and attitude
towards the topic. Given these existing source
shortages, educators can by addressing those
deficiencies.

6. Conclusions

The study shows that the integration of TPACK into
math practice has a positive impact on student
achievement and engagement. However, educators
may face various difficulties and obstructions as
technology is incorporated into the classrooms. In
their future work, more studies will be needed to
address the long-term effects of TPACK integration
on students' mathematics performance and the
attitudes held toward the discipline. If the
forgiveness of these weaknesses from the present
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literature is tended to, then it would enhance the
practice of educators and consequently the quality of
mathematics instruction in schools [81]. This study
stresses and underlines the necessity for appropriate
technology integration within math education to
increase students’ involvement and performance.
Knowing the bottlenecks that TPACK presents to
teachers will enable educators to find ways around
the problem and improve technology use in the
classroomm. Further, understanding how TPACK
integration affects students’ attitude towards
mathematics and their mathematics skills in the long
run will help teachers make decisions regarding
instructional practices by knowing how best to reach
out to their students. Ultimately, this investigation is
promising since it seeks to enhance the pedagogical
activity in teaching mathematics to the children [13].
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