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Abstract
Within the 21st century, integrating digital technologies into education has become necessary
to support effective teaching and learning. The Technological Pedagogical and Content
Knowledge (TPACK) model provides an integrated model that supports teachers with the
expertise to integrate content, pedagogy, and technology for improved instructional
processes. This review paper critically analyzes the position of the TPACK framework in
higher education teachers' professional development in Pakistan. It combines international
and domestic literature to determine the challenges and opportunities surrounding TPACK
implementation in local educational institutions. The research finds that although policy-
level awareness, Pakistani universities are confronted with structural and pedagogical
challenges like insufficient infrastructure, the absence of practical training, constrained
localized research, and teacher opposition to instructional transformation. The study also
addresses the socio-cultural and economic challenges that prevent proper integration of
technology in the classroom, such as digital inequity, language limitations, and exam
cultures. By situating these challenges in the TPACK framework, the paper provides
information on how professional development programs can be re-engineered to suit the
demands of 21st-century education. It suggests the creation of localized TPACK models,
context-specific teacher training, and long-term institutional support. The article emphasizes
the importance of indigenous research and culturally responsive frameworks to facilitate
meaningful, scalable, and sustainable integration of TPACK in Pakistan's higher education.
This theoretical inquiry not only identifies gaps in existing practice but also proposes a
strategic direction for educational change through TPACK-informed teacher development in
developing contexts.

Article Details:

Received on 30 March 2025
Accepted on 28 April 2025
Published on 30 April 2025

Corresponding Authors*:

mailto:Student,DepartmentofSportScienceandPhysicalEducation,FacultyofAlliedHealthSciences,TheUniversityofLahore.umarislam960@gmail.com
mailto:Student,DepartmentofSportScienceandPhysicalEducation,FacultyofAlliedHealthSciences,TheUniversityofLahore.umarislam960@gmail.com
mailto:Student,DepartmentofSportScienceandPhysicalEducation,FacultyofAlliedHealthSciences,TheUniversityofLahore.umarislam960@gmail.com
mailto:Student,DepartmentofSportScienceandPhysicalEducation,FacultyofAlliedHealthSciences,TheUniversityofLahore.umarislam960@gmail.com
mailto:Student,DepartmentofSportScienceandPhysicalEducation,FacultyofAlliedHealthSciences,TheUniversityofLahore.umarislam960@gmail.com
mailto:Student,DepartmentofSportScienceandPhysicalEducation,FacultyofAlliedHealthSciences,TheUniversityofLahore.umarislam960@gmail.com
mailto:Student,DepartmentofSportScienceandPhysicalEducation,FacultyofAlliedHealthSciences,TheUniversityofLahore.umarislam960@gmail.com
mailto:assadphdir@gmail.com
mailto:assadphdir@gmail.com
mailto:assadphdir@gmail.com
mailto:umarislam960@gmail.com,
mailto:umarislam960@gmail.com,


Policy Journal of Social Science Review
Online ISSN Print ISSN

3006-4635 3006-4627
Vol. 3 No. 4 (2025)

－361－

INTRODUCTION
The digital age and the wave of 21st-century educational reform have fundamentally changed the
roles of teachers and students inside learning settings. The teacher in today's classrooms is
considered as a facilitator, guide, and co-learner who helps students actively realize their
potential rather than only as a knowledge transmitter. This change calls for a redefining of
teaching strategies and a reassessment of the skills needed to satisfy contemporary students. The
integration of Information and Communication Technology (ICT) into teaching and learning has
become a central focus as education keeps changing to fit fast technological developments both
in Pakistan and worldwide (Novita et al .2022).

For teachers, future teachers, and educational practitioners who have to constantly update
their knowledge and skills in accordance with technology advancement—these shifts have major
consequences. This is particularly pertinent in settings where national curricula, including
Pakistan's K-13 or comparable changes in other areas, highlight the knowledge and application of
digital resources for teaching reasons. In this regard, Mishra and Koehler's (2006) Technological
Pedagogical and Content Knowledge (TPACK) framework has become a complete paradigm to
help efficient ICT integration in education (Gómez et al .2021).

By helping educators to see the junction of technology, pedagogy, and content knowledge,
the TPACK framework helps them to create more technologically enhanced, student-centered,
and effective learning environments. It underlines that rather than treating these three knowledge
domains separately, effective technological integration results from teachers combining them.
Research reveals, meanwhile, that many teachers still find it difficult to utilize ICT purposefully
in their classrooms (Ertmer & Ottenbreit-Leftwich, 2013; Ward & Parr, 2010). Teachers can lack
the pedagogical perspective required to match technology use with explicit educational goals
despite several training possibilities (Brantley-Dias & Ertmer, 2013). As defined in present
research, 21st-century learning is educational opportunities that enable students acquire a
spectrum of competences including sociocultural, cognitive, metacognitive, productive, and
technological abilities (Voogt & Roblin, 2012; Chai, 2012).

Success in modern companies and communities depends on these abilities, which are tightly
related to cooperative, problem-based, and technologically advanced learning environments.
Teachers have to be qualified with the professional knowledge and abilities required to create and
carry out ICT-integrated courses promoting such competencies. Nonetheless, empirical research
keeps showing that many teachers are not entirely ready to incorporate technology in ways that
serve these instructional objectives (Ertmer & Ottenbreit-Leftwich, 2013). Recent research has
started to investigate subject-specific variants of TPACK and new frameworks as TPACT for
21st-Century Learning (TPAC-21CL), which attempt to more tightly match teacher development
with the demands of 21st-century education (Koh et al.2015). These approaches underline the
requirement of teacher professional development programs are not only based on technological
competency but also highly coincide with pedagogical techniques supporting active learning,
creativity, and digital citizenship.

Within Pakistan's higher education scene, TPACK's importance is fast rising. Examining
how well-prepared teachers are to fulfill these objectives is obviously important as colleges and
universities try to modernize their teaching strategies. Research on how TPACK is being seen,
used, and supported in teacher preparation initiatives all throughout the nation is still lacking
concurrently. Thus, especially in poor nations where issues with access, infrastructure, and
training still exist, theoretical and empirical studies investigating the use of TPACK in 21st-
century teacher professional development are desperately needed.

By exploring the theoretical underpinnings of TPACK within the framework of teacher
professional development in Pakistan's higher education sector, this paper seeks to close that gap.
It aims to find how the TPACK framework might direct the design of successful training courses,



Policy Journal of Social Science Review
Online ISSN Print ISSN

3006-4635 3006-4627
Vol. 3 No. 4 (2025)

－362－

assist ICT integration, and help to provide better educational results for teachers and students in
the twenty-first century.

RESEARCH OBJECTIVE
1. Explore how the TPACK framework is understood by teachers in higher education in
Pakistan.
2. To identify the role of TPACK in professional development for 21st-century teaching skills.
3. To investigate challenges in integrating technology, pedagogy, and content knowledge in
Pakistani universities.
4. To suggest ways to improve teacher professional development using TPACK.
RESEARCH QUESTIONS
1. What is the current understanding of TPACK among higher education teachers in Pakistan?
2. How does TPACK support 21st-century teaching skills in Pakistani universities?
3. What challenges do teachers face when applying TPACK in their professional development?
4. How can TPACK-based professional development be improved in the Pakistani higher
education context?
SIGNIFICANCE OFTHE STUDY
This study is significant because it explores how the TPACK framework can support teacher
professional development in Pakistani higher education. In the 21st century, teachers need to
effectively integrate technology with pedagogy and content knowledge to meet the needs of
modern learners. However, many educators in Pakistan face challenges in using technology in
meaningful ways. By understanding how teachers perceive and apply TPACK, this research can
help universities design better training programs that prepare educators for technology-rich
teaching environments. The findings can also guide policymakers and academic leaders in
improving the quality of teaching and learning through targeted professional development,
ultimately enhancing the educational experience for both teachers and students. This study will
use a qualitative research design to explore how the TPACK framework influences teacher
professional development in Pakistani higher education. The qualitative approach is suitable
because it allows for a deeper understanding of teachers’ experiences, perceptions, and
challenges related to integrating technology, pedagogy, and content knowledge. Data will be
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collected through semi-structured interviews with university teachers from various public and
private institutions. This method will help gather rich, detailed responses and allow participants
to share their thoughts freely while keeping the discussion focused on key areas related to
TPACK.A purposive sampling technique will be used to select participants who have experience
in teaching and using technology in higher education. Around 10 to 15 teachers will be
interviewed, depending on data saturation (when no new information is being found). The
interviews will be recorded (with permission), transcribed, and analyzed using thematic analysis.
This means the researcher will look for common themes and patterns in what the teachers say,
focusing on their understanding of TPACK, its role in professional development, and the
challenges they face. This qualitative method will help provide in-depth insights that can guide
improvements in teacher training and professional development programs in the context of 21st-
century education in Pakistan.
RATIONALE OFTHE STUDY
The 21st century has ushered in transformative changes in education, requiring educators to
move beyond traditional, content-focused teaching methods and embrace more integrated,
student-centered approaches that incorporate digital tools. In this rapidly evolving landscape, the
Technological Pedagogical and Content Knowledge (TPACK) framework has emerged as a
critical model for understanding and facilitating effective technology integration in teaching.

In Pakistan, higher education institutions face a growing need to equip their faculty with the
skills necessary to prepare students for complex, technology-rich environments. However, there
exists a noticeable gap between educational policy aspirations and the practical preparedness of
university teachers to integrate digital tools meaningfully into their pedagogy. Challenges such as
limited infrastructure, outdated teaching practices, minimal exposure to digital pedagogies, and a
lack of localized models of teacher training hinder the realization of 21st-century learning goals.

While international literature has extensively validated TPACK's utility, its contextual
applicability in Pakistan remains underexplored. There is a pressing need to examine how this
framework can inform teacher professional development in local institutions characterized by
diverse linguistic, economic, and cultural realities. Moreover, most teacher development
programs in Pakistan still emphasize content knowledge, often neglecting the critical intersection
of pedagogy and technology.

This study is therefore necessary to theoretically examine how the TPACK framework can
be adapted to support professional growth, improve instructional quality, and align with national
education objectives. By offering insights into its relevance and implementation barriers, this
paper contributes to the development of informed, context-specific strategies for educational
reform in Pakistan’s higher education sector.
LITERATURE REVIEW
INTRODUCTION TO TPACK FRAMEWORK
Designed by Mishra and Koehler (2006), the Technological Pedagogical Content Knowledge
(TPACK) framework presents a whole paradigm for including technology into the classroom.
TPACK adds technical knowledge (TK) to Shulman's (1986) concept of Pedagogical Content
Knowledge (PCK), therefore augmenting it. Rather of seeing technology as a separate or add-on
ability, the framework stresses the importance of instructors developing a strong awareness of
how it interacts with both pedagogy and content. This paradigm has grown to be an indispensable
guide for acquiring digital-age teaching skills in the twenty-first century Chien (2016).
TPACK AND 21ST-CENTERED INSTRUCTION: In the scope of contemporary education,
teamwork, digital literacy, critical thinking, and adaptability are extremely indispensable.
Teachers are expected not only to have pedagogical knowledge (PK) and content knowledge (CK)
but also to correctly apply technological tools into their teaching practices. Research by Koehler,
Mishra (2006) underline how understanding of how all three domains—technology, pedagogy,
and content—interacts and overlaps makes effective teaching utilizing technology possible. This
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integration guarantees that technology is used purposefully to enhance student learning instead of
just as a novelty Valtonen et al.(2017).
TPACK IN PROFESSIONAL DEVELOPMENT: Many studies illustrate how crucial TPACK
is to teacher professional development. Based on Chien (2016) training courses grounded on the
TPACK model yield more confident and successful technology integration in classrooms.
Reflective activities, cooperative learning, and practical experiences all help teachers absorb the
TPACK domains. Furthermore, Koh et al. (2018). found that ongoing assistance and practical
experience greatly helps teachers develop TPACK-based skills.
TPACK IN HIGHER EDUCATION: Although much of the research is on school-level
application, TPACK is also very important in higher education. Faculty members at universities
are under increasing pressure to use digital technologies and online platforms to reinvent their
approaches of instruction. Many professors, meanwhile, have no official instruction in using
technology for the classroom. Higher education institutions sometimes consider that topic
mastery is sufficient, according Gomez(2023), therefore neglecting the requirement of
pedagogical and technological training. TPACK offers a good framework for planning initiatives
for faculty development meant to close this disparity Susanti, & Mukminin (2022).
TPACK IN PAKISTAN CONTEXT: Though worldwide trends toward digital transformation in
teaching and learning point toward, in Pakistan the incorporation of technology into educational
processes remains uneven and inadequate. Though acknowledged in scholarly circles, the
Technological Pedagogical and Content Knowledge (TPACK) paradigm has not yet been
extensively and successfully embraced throughout the higher education scene around the nation.
A mix of institutional limitations, systemic difficulties, and instructional deficiencies accounts for
its restricted use Ashiq & Habib (2025).
SCARCE INFRASTRUCTURE AND RESOURCES: Lack of technological infrastructure is
one of the main factors impeding efficient TPACK integration in Pakistan. Many universities,
especially in rural or semi-urban locations, struggle with shortages of basic amenities including
dependable internet connectivity, multimedia classrooms, modern technology, licensed
educational software. Without these basic tools, it is still quite difficult to effectively include
technology into education. Although metropolitan colleges could have better facilities, the digital
divide separating colleges keeps widening and results in disparities in access to teaching tools
from the twenty-first century Soomro et al 2018
INSUFFICIENT INSTRUCTION FOR TEACHERS
Lack of thorough and useful teacher training initiatives is a major obstacle to the effective
acceptance of the TPACK paradigm in Pakistani higher education. With little regard for
pedagogical practices or the use of digital technology in the classroom, many professional
development programs in Pakistan concentrate mostly on subject matter expertise—content
knowledge. Therefore, even with the availability of digital technologies, university teachers
could find it difficult to properly include them into their instruction. This sometimes results in
shallow or non-pedagogical use of technology—that is, providing digital assignments without
instructing students on how to approach them successfully or utilizing presentations without
interactive features Ghayyur(2022).
SEPARATE THEORYFROM PRACTICE
Although TPACK is becoming more and more important in academic studies and policy debates,
its actual use is still very restricted. Although the idea may be first taught to teachers in
theoretical terms during their first training or seminars, without hands-on experience, continuous
mentoring, and follow-up assistance the framework is not transferred into classroom tactics.
Studies like those by Sadaf (2019) show that, mostly owing to inadequate exposure and practical
experience, teachers lack confidence in their capacity to include ICT even if they understand the
need of doing so.
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EMPHASIZE CONTENT DISTRIBUTION: The conventional teacher-centered approach
used in Pakistani higher education systems is another important problem since it keeps the
emphasis mostly on content delivery instead of student-centered learning. The main form of
training is lectures; assessments can give rote memorization top priority over critical thinking or
group projects. This teaching culture reduces the pedagogical creativity required for efficient
TPACK application. TPACK calls for an awareness of how technology could support and
improve instructional practices, so a content-heavy emphasis with little pedagogical flexibility
lessens the relevance of the framework Jalani et al.(2021).
POLICY-LEVEL AND INSTITUTIONAL DIVISIONS: Strategically planning and investing
in TPACK-based teacher development is sometimes lacking at the policy and institutional levels.
Although national education policies and frameworks might support ICT use, they hardly offer
organized directions on how to include models like TPACK into faculty development initiatives.
Moreover, there is little research-driven implementation, therefore universities could accept
technologies without fully knowing how to enable faculty in employing them in instructional
environments Batool et al .(2025).
POTENTIAL OF TPACK IN TRANSFORMING INSTRUCTION STRATEGIES: Not
withstanding these obstacles, TPACK has great power to revolutionize Pakistani higher
education's teaching strategies. The ability to combine technology with great pedagogy and solid
topic knowledge becomes more important as worldwide educational trends turn toward blended
learning, flipped classrooms, and project-based learning. By use of a guiding framework, TPACK
can help to construct comprehensive and context-sensitive professional development initiatives
that not only enhance teachers' technology competency but also transform their instructional
strategies to fit the requirements of 21st-century education Hartwell (2020).

Teacher education institutes and Pakistani universities have to give the development of
TPACK-based training modules top priority, establish communities of practice for faculty
collaboration, and fund long-term professional development projects going beyond one-time
seminars. Moreover, local studies on TPACK should be supported in order to produce context-
specific insights and solutions addressing the particular difficulties Pakistani teachers experience
(Baran ,2019).
DIFFICULTIES IMPLEMENTING TPACK: Although the TPACK framework provides a
useful theoretical model for including technology into the classroom, its pragmatic
implementation raises several difficulties both internationally and more especially in
underdeveloped countries like Pakistan. Effective TPACK integration calls for not only access to
digital tools but also a thorough awareness of how to match those tools with pedagogy and
subject-specific materials. Still, various institutional, pedagogical, and psychological hurdles
complicate this integration Ashiq, & Habib (2025).
FINDING AND ORIENTING TECHNOLOGY: Choosing suitable technology tools that fit
their teaching objectives presents one of the most pressing difficulties teachers encounter.
Teachers sometimes find it difficult to choose among the many educational technologies
accessible which tools best serve the learning outcomes of their particular disciplines. Lack of
clear policies, instruction, or models for how to carefully combine technology meaningfully with
pedagogy and topic understanding accentuates this challenge. Technology use can become
shallow or detached from real learning objectives without a solid pedagogical purpose, therefore
lowering its effectiveness in the classroom Akram et al .(2021).
FIRTS-ORDER OBSTACLES: INFRASTRUCTURE AND ACCESS: First order barriers, as
Ertmer and Ottenbreit-Leftwich (2010) point out, are external or institutional elements that
hinder effective technology adoption. In Pakistan, these include:
•Restricted access to digital tools such projectors, iPads, PCs.
•In rural or distant places especially, unreliable or slow internet access.
•Universities or teacher preparation programs lacking IT support personnel.
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•Not enough money for acquiring and keeping current technological instruments.
Even the most basic forms of technology-enhanced learning are challenging for teachers to apply
given these infrastructure constraints, let alone completely realize the integrated vision TPACK
advocates Hussain (2024).
SECOND-ORDER BARRIERS: Ideas, Views, and Skills Second-order hurdles pertain to
teachers' personal opinions, attitudes, and degrees of confidence in their technological use. Many
teachers, even with access to infrastructure, are reluctant to embrace new technology tools
because of:
• Anxiety of failure or lack of confidence in using strange digital technologies.
• Views of technology as adding complexity or requiring more time in lesson planning.
• A conviction that conventional approaches are more dependable or culturally fitting.
• Ignorance of how technology may change the results of education instead of merely copy
previous techniques Yang et al 2025.

In Pakistan, a teacher's past experiences, the culture of their institution, and the absence of
chances for ongoing professional development targeted on technology use in pedagogy often
shape these views Siddiqui et al.(2023).
INSUFFICIENT ORGANIZED PROFESSIONAL SUPPORT: The lack of organized,
continuous assistance for teachers trying to include TPACK into their routines runs across
frequently in the literature. Many teacher development seminars offered in Pakistan are one-off
events devoid of follow-up sessions, peer mentoring, or practical application stages. Many times
left on their own to apply what they have learned, teachers result in either ineffective integration
or inconsistent results. Teachers need ongoing mentoring and coaching if TPACK is to be
embraced meaningfully Munawar & Nasreen(2022).
OPPOSITION TO INSTRUCTIONAL CHANGE: A major change from the lecture-based,
content-heavy teaching approaches prevalent in many Pakistani institutions, the TPACK
paradigm implies a student-centered, inquiry-based approach. Changing this perspective calls for
a change in not only teaching strategies but also in how colleges grade teacher performance,
create courses, and evaluate student knowledge. Changing long-standing behaviors may be
difficult for teachers, particularly in cases when the institution does not reward or support
creative ideas Hussain,2024.
LANGUAGE AND CULTURAL FACTORS: Applying TPACK in multilingual and
cosmopolitan settings like Pakistan has to take language restrictions, cultural sensitivity, and
student variety into account. Many of the free digital tools and instructional resources are English,
which makes it more difficult for non-English speaking teachers and students to make good use
of them. Furthermore, some educators could believe that foreign-developed technologies and
approaches do not fit the local educational principles and classroom dynamics Batool et
al .(2025).
RESTRICTED STUDIES AND LOCALIZED MODELS: Lack of localized research and
context-specific models is one of the most important but sometimes disregarded difficulties in
using the TPACK framework in Pakistan. Although the Technological Pedagogical and Content
Knowledge (TPACK) framework has been extensively investigated and validated in developed
nations, especially in Western contexts, there is a clear dearth of indigenous studies that look at
how this framework runs within the particular socio-cultural and educational dynamics of
Pakistan Ashiq & Habib, (2025)
DOMINANCE OF WESTERN FRAMEWORKS AND RESEARCH: Many of the TPACK
materials that are now in publication are from nations including the United States, Canada,
Australia, and portions of Europe where educational environments differ greatly from those in
Pakistan. Usually enjoying advanced infrastructure and access to digital tools are these nations
Tseng et al, 2023
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REDUCED CLASS COUNTSAND STUDENT-TEACHER RATIOS
In education, a culture of experimentation and creativity; a more adaptable, student-centered
curriculum framework. Consequently, especially in public sector institutions or rural areas,
TPACK research in these settings generally presupposes a baseline degree of digital literacy and
institutional preparation that is not reflective of the Pakistani education system. Direct
application of global best practices is challenging for Pakistani teachers since they deal with
different set of limitations not covered by Western models Kasi et al.(2022).
ABSENCE OF CONTEXTUALADAPTATION: TPACK has to be fit for the local setting if it
is to be successful. This entails giving several elements some thought, including: While Pakistan
boasts several regional languages and dialects, most digital tools and training materials are in
English. For teachers and students alike, this language barrier lowers the usability and
availability to technology Ali et al, 2020.
ECONOMIC DISPARITY: Many organizations lack the funds to offer sufficient tools or
training. Often depending on personal devices or unpaid access to software, teachers must limit
technological integration via this means Munawar & Nasreen (2022).
CULTURAL NORMS AND VALUES: Pedagogical strategies preferred in Western nations,
such inquiry-based or student-led learning, may collide with conventional teacher-centered
methods and cultural expectations in Pakistani classrooms. Teachers could feel under pressure to
follow accepted wisdom instead of investigating creative approaches.
EXAM-ORIENTED EDUCATION: Emphasizing critical thinking, collaboration, and active
learning—skills not usually measured in standardized assessments—the Pakistani educational
system is significantly focused on exam results and rote learning, which can be a major obstacle
to integrating TPACKAli et.al (2020).
RESTLESSNESS OF INDIGENOUS RESEARCH: Very few studies have been done in
Pakistan lately that thoroughly examine how TPACK might be implemented, modified, and
perpetuated inside local higher education institutions. Although certain studies, including those
by Batool et al. (2025) and Hussain (2024). show the awareness and difficulties of digital
integration, little study on doable local implementation tactics exists. Furthermore, lacking is
longitudinal study tracking the impacts of TPACK-based professional development over time,
which would enable Pakistani context-specific identification of areas needing improvement as
well as what works locally.
NEED OF CASE STUDIESAND LOCALIZED MODELS
 Development of localized models that fit national curricular objectives, cultural values, and
infrastructure reality would help TPACK be more relevant and effective in Pakistan. This covers:
creating Urdu and regional language teacher preparation courses.
 Developing context-specific TPACK integration models spanning several fields.
Doing case studies in several environments urban against rural, public against private institutions
Ashiq & Habib(2025).

Creating TPACK evaluation models that mirror local learning results, such juggling test
preparation needs with technology use. Low-tech or no-tech solutions for locations with
restricted internet access might also be included into localized TPACK models using radio,
television, mobile SMS services, and offline digital content still promoting the mix of technology,
pedagogy, and content Akram et al.(2021).
FUNCTION OF RESEARCH INSTITUTESAND POLICIES
Promoting indigenous research on TPACK depends much on higher education commissions,
teacher education institutes, and education research authorities in Pakistan. Policy-level support
for funding research initiatives targeted on educational technology integration; including TPACK
as a fundamental component of teacher certification and training programs; and working with
international experts ensuring that the results are tailored, not adopted blindly, to fit local need
Siddiqui (2023)
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Effective integration of technology in Pakistani education is seriously hampered by the poor
availability of localized TPACK research and models. TPACK will remain a theoretical notion
rather than a transforming instrument for education without a solid knowledge of the local
difficulties, cultural subtleties, and pragmatic reality. Pakistan has to make investments in
indigenous, context-sensitive research that helps teachers, shapes policy, and closes the
discrepancy between local classroom reality and international frameworks. Only with this
strategy will TPACK be effectively incorporated into teacher professional development and help
to support the more general objective of national 21st-century education transformation. can be
modified to fit local reality including cultural, financial, and language aspects Munawar &
Nasreen (2022).

From infrastructure constraints to deeply ingrained educational traditions, a complex mix of
first- and second-order hurdles impedes the successful deployment of TPACK in Pakistani higher
education. Overcoming these obstacles calls for thorough professional development, institutional
reforms based on systems, and context-aware approaches that enable instructors to experiment,
reflect, and invent in their technology use. TPACK can only achieve its potential role in changing
instruction and learning within the Pakistani twenty-first-century classroom through such
interventions on multiple levels, moving from a theoretical model. challenges of implementing
TPACK Siddiqui et al.(2023).

While the TPACK model offers a helpful theoretical construct for the integration of
technology into the classroom, its practical application poses several challenges both worldwide
and more particularly in developing nations such as Pakistan. Successful integration of TPACK
requires not only access to online tools but also an intimate knowledge of how to align those
tools with pedagogy and discipline-specific content. Nevertheless, several institutional,
pedagogical, and psychological barriers make this integration challenging Batool et al. (2025).
METHODOLOGY
This study uses a qualitative methodology that is theoretically and review-based in an effort to
critically examine the feasibility of the Technological Pedagogical and Content Knowledge
(TPACK) framework for application within the context of 21st-century teacher professional
growth in Pakistani tertiary education. Empirical data gathering through interviews, surveys, and
observations is not used in the study. The study, rather, utilizes a systematic review of literature,
theoretical frameworks, and contextual reviews taken from global as well as local scholarly
publications.

The chosen literature comprises peer-reviewed journal articles, policy reports, and recent
research on TPACK implementation, digital pedagogy, teacher professional development, and
educational reforms in developing nations, specifically in Pakistan. The sources were chosen
based on their applicability to the confluence of technology integration, pedagogical innovation,
and alignment with subject content in higher education. Particular emphasis was laid on studies
identifying institutional challenges, infrastructural constraints, and socio-cultural dynamics
influencing technology use in Pakistani classrooms.

The analysis takes a conceptual synthesis methodology, whereby themes and trends
within the literature are analyzed to determine central challenges, theoretical lacunae, and
potentialities for applying TPACK-informed approaches. This approach enables a full
appreciation of how the TPACK model can inform the design of professional development
programs responsive to the needs and limitations of the local education system.

Through the use of this theoretical perspective, the research hopes to produce
contextually informed findings and suggestions that can guide future education policies and
training programs for faculty development in Pakistan.
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RECOMMENDATIONS
Based on the theoretical and contextual analysis presented in this study, the following
recommendations are proposed to enhance the integration of the TPACK framework in teacher
professional development within Pakistani higher education:
1. DESIGN CONTEXT-SPECIFIC TPACK TRAINING MODULES
Teacher training programs should be localized to reflect Pakistan’s linguistic, cultural, and
infrastructural realities. Modules should combine pedagogical and technological components, not
just emphasize content mastery.
2. PROMOTE CONTINUOUS PROFESSIONALDEVELOPMENT (CPD)
Institutions should shift from one-time workshops to ongoing professional learning communities,
peer collaboration, mentoring, and practice-based development to support teachers in applying
TPACK effectively.
3. DEVELOPLOW-TECH TPACK INTEGRATION STRATEGIES
In areas with limited digital infrastructure, alternative low-cost technologies (e.g., radio, mobile
SMS, offline digital content) should be explored to ensure inclusive and equitable access to
technology-enhanced education.
4. INSTITUTIONALIZE TPACK IN TEACHER EDUCATION CURRICULA
Teacher education programs across universities should formally integrate TPACK into their
curriculum, ensuring that prospective faculty are well-versed in aligning technology with
pedagogy and content.
5. ENCOURAGE INDIGENOUS RESEARCHAND CASE STUDIES
Localized studies should be conducted to understand how TPACK functions in various Pakistani
contexts (rural vs. urban, public vs. private), leading to the development of practical, scalable
models.
6. POLICYALIGNMENTAND INSTITUTIONAL SUPPORT
Higher education regulatory bodies (e.g., HEC) should provide clear guidelines and allocate
resources for TPACK-based faculty development. Institutional policies must incentivize
innovation, reflection, and pedagogical experimentation.
7. FOSTERACULTURE OF DIGITAL PEDAGOGICAL INNOVATION
Universities must cultivate environments that support risk-taking, experimentation with
instructional technologies, and reward systems for innovative teaching aligned with 21st-century
learning goals.
CONCLUSION
The use of technology in education has progressed from being an optional add-on it is now a core
component of successful teaching in the 21st century. The TPACK model is an important tool in
this process, offering a theoretical and practical framework for balancing technological tools with
pedagogical strategies and content knowledge. This review-focused investigation throws
emphasis on increasing salience of TPACK for teaching professional growth among the
environment of Pakistan's tertiary sector as well as marking importance on multiple institution-
level, socio-cultural, as well as infrastructure-based constraints working to retard adoption
thereof. Even with mounting international interest and country-level educational reforms,
practical application of TPACK in Pakistan is still restricted because of the limitations posed by
inadequate infrastructure, lack of experiential training, a highly rigid exam-focused system, and
the unavailability of locally applicable research models. Resistance to change among teachers
and policy-level planning inadequacies further widen the gap between theory and practice.

To bridge such gaps, there is an urgent need for protracted and context-aware professional
development programs grounded in the realities of the Pakistani education system. These need to
incorporate local TPACK models, ongoing mentoring, and institutional commitment towards
innovation. In addition, collaborative research efforts need to be promoted to develop indigenous
knowledge informing policy and practice. In the end, the successful implementation of the
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TPACK framework can revolutionize teacher education and professional development in
Pakistan by bringing forth digitally literate, pedagogically stable, and contextually conscious
teachers capable of addressing the needs of 21st-century learners. For such a vision to take root,
theoretical constructs need to convert into actionable interventions at institutional and national
levels.
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