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Abstract

This study examines the incorporation of technology in Nigerian higher education, focusing on the viewpoint of
students and utilizing the Technological Pedagogical Content Knowledge (TPACK) framework. In the middle of the

worldwide digital revolution, it is essential to comprehend students' encounters with technology in education in order

to cultivate productive learning environments. This study utilizes qualitative methodologies, collecting data through

interviews and surveys conducted with students from multiple colleges throughout Nigeria. The key findings indicate

that students acknowledge the potential advantages of technology-enhanced learning. However, the integration of
technology faces obstacles such as insufficient infrastructure, poor digital literacy, and inconsistent access, which

hinder its effectiveness. Moreover, the study emphasizes the necessity of enhancing faculty development in TPACK to

overcome disparities between technology, pedagogy, and content. The observations made emphasize the significance

of a supporting environment that encompasses strong infrastructure, specialized training for educators, and legisla-

tion that advocate for fair and equal access to technology. These findings add to the discussion on educational tech-

nology in developing environments and offer practical suggestions for stakeholders who want to improve the quality

(f higher education by strategically integrating technology. y
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Introduction

The incorporation of technology in education has revolution-
ized teaching and learning methodologies on a global scale. The
transition has been motivated by the capacity of technology to
improve educational results, expand accessibility, and equip stu-
dents for a digital future.

Technology integration in education varies widely on a global
scale, with differences being impacted by factors such as eco-
nomic development, infrastructure, and governmental regula-
tions. Wealthy nations frequently take the lead in implementing
sophisticated educational technology, such as digital classrooms,
online learning platforms, and tools powered by artificial intel-
ligence (AI). The COVID-19 epidemic expedited the integra-
tion of technology in education, emphasizing the necessity for
robust and adaptable learning environments. According to, the
pandemic has caused a significant and unprecedented change
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towards online learning, highlighting the crucial role of digital
preparedness in education institutions [1].

Some researchers have expressed their opinion on the efficacy of
digital technology, stating that it can enhance customized learn-
ing by enabling the customization of education to meet the spe-
cific needs of individual students. For example, Pane et al. (2015)
discovered that the utilization of technology to assist personal-
ized learning approaches has demonstrated encouraging benefits
in enhancing student achievements. Online libraries and digital
resources provide learners a wide range of educational materials
that go beyond the limitations of traditional textbooks. Utiliz-
ing interactive tools like gamification and virtual reality (VR)
can enhance student engagement and motivation. According to,
virtual reality (VR) training greatly improves students' learning
experiences by offering immersive and engaging environments
[2]. Despite the numerous benefits, there are still individuals
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who believe that a digital gap exists. The persistent disparities
in technology access pose a substantial obstacle, especially in
economically disadvantaged nations. According to, the digital
gap poses a significant obstacle to achieving fair and equal edu-
cation, as numerous students do not have access to the required
technology tools [3]. Efficient incorporation of technology ne-
cessitates thorough instruction for educators, a component that
is frequently deficient. contends that the proficiency of teachers
in utilizing technology is crucial for its effective incorporation in
the classroom [4]. Many regions still have challenges in provid-
ing reliable internet connectivity and technology infrastructure,
which are essential requirements.

Blended Learning, which combines online and face-to-face
training, is a well-established and growing trend. It is gaining
popularity due to its ability to provide flexibility and enhance the
learning experience. According to Garrison and, blended learn-
ing has the capacity to revolutionize educational processes by
combining the advantages of both online and traditional tech-
niques [5]. The widespread adoption of smartphones has enabled
the feasibility of mobile learning, particularly in areas where tra-
ditional educational resources are scarce. According to Traxler
(2007), mobile learning is transforming the education field by
offering widespread access to learning resources. These technol-
ogies are utilized to create adaptive learning systems that can
offer customized educational experiences for pupils. state that
Al-powered educational systems have the ability to customize
learning experiences according to the specific needs and prog-
ress of each learner [6].

The incorporation of technology in education in Nigeria has
been progressing. The Nigerian government has acknowledged
the significance of technology in education and has implemented
several initiatives to incorporate it into the educational system.
The objective of policies like the National Policy on Information
and Communication Technology (ICT) in Education is to en-
courage the integration of technology in educational institutions.
The Nigerian education system aims to undergo a transformation
through the strategic utilization of technology, as emphasized by
the Federal Ministry of Education (2019) in their ICT policy.
The current status of technology adoption across different levels
of education is still in progress. Technology adoption in primary
and secondary education is increasing, facilitated by efforts such
as the provision of tablets and laptops to pupils. Nevertheless,
the persisting obstacles include insufficient infrastructure and
a shortage of teacher training. According to, the use of ICT in
Nigerian secondary schools is growing, but its effectiveness is
hindered by a lack of infrastructure and training [7]. Universities
and colleges in the Higher Education sector are progressively
embracing online learning platforms and digital resources. The
utilization of Learning Management Systems (LMS) has become
increasingly prevalent, especially in light of the COVID-19 pan-
demic. Oye et al. (2012) discovered that e-learning platforms at
Nigerian tertiary institutions had enhanced educational accessi-
bility, despite the presence of persistent obstacles.

Undoubtedly, E-learning platforms have significantly enhanced
the accessibility of education, especially for students residing in
distant locations, by expanding their access to it. Additionally,
the incorporation of technology in education is aiding students
in acquiring essential digital skills that are crucial for the con-
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temporary job market. Despite the existence of these facts, it re-
mains true that numerous schools and colleges continue to lack
the essential infrastructure, including dependable internet and
sufficient computer laboratories. Financial limitations hinder ed-
ucational institutions from investing in and maintaining sophis-
ticated technologies. Additionally, there is a substantial demand
for professional development programs to provide teachers with
the necessary skills to effectively incorporate technology into
their teaching. According to Yusuf and Balogun (2011), the
achievement of incorporating ICT into Nigerian education relies
heavily on the preparedness and proficiency of teachers.

The Nigerian government has initiated various initiatives with
the objective of augmenting ICT in education, including the Uni-
versal Service Provision Fund (USPF) which seeks to furnish
ICT infrastructure in rural regions. The USPF (2020) states that
the strategic management plan seeks to narrow the digital gap by
enhancing ICT infrastructure in underserved areas. The collabora-
tions of the government, corporate sector, and non-governmental
groups are also contributing to the reduction of the technological
gap in education. Akomolafe and Adesua (2016) argue that pub-
lic-private partnerships play a vital role in supplying the essential
resources and support for ICT efforts in education.

The incorporation of technology in education provides substan-
tial advantages and prospects on a global scale, including in
Nigeria. Despite significant obstacles, such as inadequate infra-
structure and insufficient teacher training, continuous initiatives
by governments and stakeholders are facilitating the adoption of
technology in education in a more inclusive and efficient man-
ner. In order to effectively harness the potential of technology in
education, Nigeria must prioritize ongoing investment in infra-
structure, training, and new solutions.

The TPACK framework, devised by Mishra and Koehler, is a
comprehensive method for incorporating technology into edu-
cation by amalgamating three fundamental types of knowledge:
Technological Knowledge (TK), Pedagogical Knowledge (PK),
and Content Knowledge (CK). This framework emphasizes the
intricate interaction between various areas of knowledge that are
essential for effective education using technology. Technolog-
ical Knowledge (TK) encompasses the comprehension of uti-
lizing digital tools and technologies. Pedagogical Knowledge
(PK) encompasses the strategies and techniques employed in
the process of instruction and acquisition of knowledge. Con-
tent Knowledge (CK) refers to the complete understanding and
expertise in the specific subject matter that is being taught. The
TPACK paradigm highlights that simply having these forms of
knowledge separately is inadequate; successful integration of
instructional technology necessitates educators comprehending
the intersections and interactions among TK, PK, and CK [8].
The TPACK framework assists educators in creating and exe-
cuting learning experiences that are technologically proficient,
pedagogically impactful, and aligned with the topic being taught
by emphasizing the connections between these areas of knowl-
edge. This comprehensive method guarantees that technology is
utilized not alone for its intrinsic value, but in manners that am-
plify the effectiveness of teaching and learning procedures [9].

Integrating technology in higher education is crucial for im-
proving learning outcomes. It enables customized learning ex-

Planetary J Soc Sci & Hum Res 2024



periences, encourages active participation, and accommodates
different learning preferences. Pane et al. (2015) discovered that
technology-supported personalized learning had a substantial
positive impact on student performance, indicating that tech-
nology has the ability to meet the unique learning requirements
and speed of individuals. Research has demonstrated that the
acquisition of knowledge and skills related to the integration of
technology is crucial in adequately equipping students to meet
the challenges of the modern digital era. Today, having digital
literacy is an essential ability in an occupation. By incorporat-
ing technology into higher education, students not only become
consumers of information but also develop proficiency in us-
ing digital tools and platforms. The preparedness is crucial for
their forthcoming professional achievement [6]. Technology
integration can mitigate educational disparities by granting ac-
cess to superior educational resources and learning experiences,
irrespective of geographical constraints. According to, online
learning platforms, digital libraries, and virtual classrooms have
the potential to connect and provide educational opportunities
to disadvantaged communities [3]. The TPACK framework is
very applicable for assessing technology integration due to its
inclusive methodology that takes into account the intricate inter-
action between technology, pedagogy, and content knowledge.
This guarantees that technology is assessed within the broader
framework of its influence on instructional techniques and com-
prehension of subject matter [8]. The TPACK framework is an
invaluable tool for directing professional development for edu-
cators. Institutions can provide focused training programs that
boost teachers' capacity to effectively incorporate technology
by identifying the precise knowledge areas where teachers want
support. This comprehensive strategy guarantees that teachers
possess not only technical proficiency, but also the necessary in-
structional techniques to utilize these technologies proficiently
within their particular subject domains [9].

The TPACK framework enables educational institutions to gain
a deeper understanding of how to effectively integrate technol-
ogy in a manner that aligns with pedagogical principles and is
relevant to the topic being taught. This alignment facilitates the
identification of suitable technologies that improve the quality
of learning and teaching, rather than just adopting technology
without purpose [9]. The TPACK framework offers a strong the-
oretical basis for studying technology integration, aiding in the
identification of optimal methods and areas that need enhance-
ment. Policymakers might utilize findings from TPACK-based
research to build well-informed policies that encourage the pro-
ficient utilization of technology in education [8].

Statement of the Problem

As Nigeria adapts to the digital age, higher education institu-
tions are confronted with the crucial task of successfully incor-
porating technology into their teaching and learning methods.
Despite the adoption of various initiatives and investments to
improve technological infrastructure and digital literacy, the ap-
plication of technology in Nigerian higher education remains in-
consistent and often subpar. This inconsistency presents various
challenges, such as restricted access and inequality, inadequate
teacher readiness, underutilization of technological resources,
pedagogical difficulties, and effects on student learning and en-
gagement. This study seeks to investigate the issues mentioned
by examining how Nigerian higher education students incorpo-
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rate technology into their learning using the Technological Peda-
gogical Content Knowledge (TPACK) framework. The research
aims to analyze the intersections of technological, pedagogical,
and content knowledge in this specific environment. Its goal is
to find obstacles, optimal methods, and potential for improved
technology integration that can boost educational outcomes and
minimize disparities.

Purpose of the Study

In order to learn about the perspectives of Nigerian college stu-
dents on the use of technology and In order to evaluate how well
the TPACK framework was implemented in these situations.

Research Questions

1). What are the perspectives of Nigerian students regarding the
incorporation of technology in their education?

2) What is the perception of students regarding the efficacy of
technology integration within the TPACK framework?

Literature Review

Technology Integration in Education: A Global Perspective
Technology integration in education has become a fundamen-
tal aspect of contemporary teaching and learning methods on
a global scale. Technology is revolutionizing education in both
developed and developing areas, by improving educational envi-
ronments, enriching learning opportunities, and tackling diverse
educational obstacles. This transition involves the utilization of
digital tools, online resources, and novel teaching methods with
the goal of improving the learning experience. This subsection
delves into the worldwide viewpoint on the integration of tech-
nology in education, analyzing its advantages, difficulties, and
the various strategies adopted by different nations.

Technology in education has various functions, including increas-
ing student involvement and granting access to a vast amount of
knowledge and resources. Classrooms worldwide have widely
adopted digital resources such as interactive whiteboards, educa-
tional software, and online learning platforms. These technologies
facilitate a range of educational activities, such as individualized
learning, group projects, and ongoing assessments.

According to a report published by the United Nations Educa-
tional, Scientific and Cultural Organization (UNESCO), technol-
ogy has the capacity to close educational disparities and provide
equal educational opportunities for all, promoting inclusivity
and fairness in education [3]. In distant and underprivileged
places, mobile learning solutions and online courses offer access
to high-quality education that would otherwise be inaccessible.

Benefits of Technology Integration

Personalized learning is a significant benefit of technology in
education. Adaptive learning technologies provide the ability
to customize instructional content in order to cater to the spe-
cific needs of each learner, enabling individualized instruction.
A study conducted by the Bill & Melinda Gates Foundation
discovered that the implementation of individualized learning
methods, with the assistance of technology, resulted in enhanced
academic achievements among students [10]. Adaptive learning
systems utilize data analytics to customize educational content
according to the specific needs, pace, and learning preferences
of individual students. Adopting a customized strategy can result
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in improved learning results and increased student involvement.
Platforms such as Khan Academy and Coursera utilize algo-
rithms to suggest customized learning routes according to stu-
dents' advancement and achievements (Zhu et al., 2020).

Moreover, technology promotes collaboration and communica-
tion between students and professors. Online forums, social me-
dia, and collaborative software facilitate students' collaboration
on projects, idea sharing, and real-time feedback. This cooper-
ative setting equips pupils for the interconnected global soci-
ety outside of the classroom. Technology enables educators by
equipping them with cutting-edge tools and resources to enhance
their instructional methods. Professional development programs
that specifically target digital literacy and pedagogical abilities
are designed to enable educators to seamlessly incorporate tech-
nology into their classrooms. Proficiency in technology enables
instructors to effectively establish interactive and collaborative
learning environments, as stated by the [11].

The advancement of technology has greatly enhanced the acces-
sibility of education, especially in geographically isolated and
underserved regions. The advent of online courses, virtual class-
rooms, and e-learning platforms has eliminated the limitations
imposed by distance, enabling students to obtain high-quality
education regardless of their location. The Global Education
Monitoring Report (2019) by UNESCO highlights the vital role
that technology may play in promoting educational fairness by
reaching out to marginalized and disadvantaged communities.

Challenges and Considerations of Technology Integration in
Education

Although there are many advantages, the integration of technol-
ogy in education also poses several difficulties. An important
concern is the digital gap, which refers to discrepancies in tech-
nology availability and internet connectivity that might worsen
educational inequality. According to a research conducted by
the International Telecommunication Union (ITU), around 50%
of the global population continues to lack internet connectivi-
ty, which hampers the potential advantages of digital education
[12]. Unequal distribution of digital gadgets and high-speed in-
ternet is particularly evident in low-income and rural regions.
This discrepancy can worsen pre-existing educational dispari-
ties, since children lacking access to technology are at a disad-
vantage in comparison to their peers [13].

Furthermore, successful incorporation of technology necessi-
tates significant allocation of resources towards infrastructure,
teacher training, and continuous technical assistance. Teachers
must possess the requisite competencies to proficiently integrate
digital resources into their instructional methods. Sufficient infra-
structure and money are essential for the successful integration
of technology. Numerous educational institutions, particularly in
emerging nations, suffer from a deficiency of essential facilities,
such as dependable energy, internet access, and contemporary
gadgets. Obtaining finance for technological initiatives might
be difficult due to the need for significant initial investment and
continuous maintenance expenses (Trucano, 2015).

The successful incorporation of technology relies on the pro-
ficiency and self-assurance of instructors in using digital tech-
nologies. Inadequate training and support for teachers can im-
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pede the effective integration of technology in the classroom.
Continuous professional development and technical assistance
are crucial to ensure that teachers can proficiently incorporate
technology and stay updated with advancing educational tech-
nologies [14].

Ensuring privacy and safeguarding data security are equal-
ly important considerations. The growing utilization of online
platforms and digital tools prompts concerns regarding the safe-
guarding of student data and the ethical implementation of tech-
nology in education.

Global Initiatives and Approaches to Technology Integration
Global initiatives have prompted countries to develop diverse
techniques for incorporating technology into their educational
systems, taking into account their specific settings and priorities.

The objective of the OLPC program is to offer cost-effective
computers to children in impoverished nations with the purpose
of augmenting their scholastic prospects. Since it was estab-
lished in 2005, OLPC has disseminated millions of computers
globally, advancing digital literacy and enabling access to edu-
cational material [15].

Mobile Learning Week, organized by UNESCO, is a yearly
gathering of global stakeholders to engage in discussions and
advocate for cutting-edge mobile learning solutions. The event
showcases exemplary instances of success and promotes coop-
eration in order to exploit the potential of mobile technology for
the advancement of education [3].

The objective of India's Digital India initiative is to convert the
nation into a society that is empowered by digital technology
and a knowledge-based economy. The effort comprises various
education-focused programs, including the National Digital Lit-
eracy Mission and the eBasta project, which offers digital text-
books to pupils [16].

European Schoolnet is a consortium consisting of 34 Ministries
of Education from European countries. Its primary focus is on
developing and implementing innovative methods and strategies
for teaching and learning. European Schoolnet fosters the inte-
gration of technology in education, provides assistance in teach-
er training, and encourages the exchange of exemplary methods
throughout Europe (European Schoolnet, 2020).

The United States has made significant investments in educa-
tional technology, including the implementation of the Connect-
ED program, which seeks to improve digital learning in schools.
The primary objective of this initiative is to offer expedient in-
ternet connectivity and digital equipment to both students and
teachers (U.S. Department of Education, 2013).

Finland is renowned for its exceptional education system, which
prioritizes the integration of technology to facilitate student-cen-
tered learning. Finnish schools include digital resources into
their curricula, fostering the development of critical thinking,
creativity, and problem-solving abilities (Sahlberg, 2015).

China has made notable progress in integrating technology into
education, namely by leveraging Al and big data. The Chinese
government is prioritizing "smart education" to create intelligent
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learning environments that improve the efficiency of teaching
and learning (Zhang & Lu, 2020).

In numerous African nations, the incorporation of technology
in education is motivated by the need to enhance both access
and quality. The eLearning Africa conference is an initiative that
aims to encourage the utilization of Information and Commu-
nication Technology (ICT) to enhance education and training
throughout the continent [17].

The integration of technology in education is a worldwide occur-
rence that has great potential for boosting learning experiences,
increasing access to education, and empowering instructors. De-
spite ongoing obstacles such as the digital divide, infrastructure
restrictions, and the need for sufficient teacher preparation, nu-
merous global efforts showcase the beneficial effects of technolo-
gy on education. Countries may fully utilize technology to revo-
lutionize education and create optimal learning environments for
all students by implementing comprehensive plans that take into
account local circumstances and allocate the required resources.

Overview of Technology Integration in Education: The Con-
text of Nigeria

The incorporation of technology into education has emerged as
a prominent priority in Nigeria, motivated by the need to boost
educational achievements, optimize teaching and learning meth-
ods, and narrow the gap in access to digital resources. Nigeria
has made significant progress in incorporating technology into
its educational system to improve learning results and tackle di-
verse difficulties. This section of the article offers a comprehen-
sive analysis of the current state, advantages, difficulties, future
possibilities, and efforts made to promote the use of technology
in education specifically in Nigeria.

Nigeria, being the most populated country in Africa and having
the greatest economy, has substantial obstacles in its education-
al domain, such as deficient infrastructure, limited financial re-
sources, and a considerable disparity between rural and urban
areas. Nevertheless, there has been a significant rise in endeav-
ors to utilize technology in order to enhance the accessibility
and quality of education. Internet connectivity and availability
to digital devices have been steadily improving throughout the
country. The National Broadband Plan and similar initiatives
seek to enhance broadband infrastructure, which is essential for
facilitating digital learning [8]. The Nigerian government has
created policies to facilitate the incorporation of technology into
the education system. The National Policy on Education priori-
tizes the utilization of Information and Communication Technol-
ogy (ICT) to improve the effectiveness of teaching and learning
methods (FRN, 2013). The National Digital Innovation and En-
trepreneurship Policy seeks to create a favorable atmosphere for
innovation and promote digital literacy [18]. Nigerian schools
and colleges are implementing a range of digital learning plat-
forms and tools. Platforms such as Edmodo, Google Classroom,
and Khan Academy are utilized for the purpose of disseminating
educational material, promoting cooperation among students,
and evaluating their academic advancement.

Benefits of Technology Integration in Nigerian Education
The incorporation of technology in Nigerian education has nu-
merous important benefits:
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Enhanced accessibility to High-Quality Education: Technology
facilitates the availability of educational resources and content
that may not be easily accessible through conventional means.
This is especially advantageous for students in distant and un-
derprivileged regions to overcome geographical obstacles and
have access to high-quality educational resources. Electronic
learning platforms, internet-based courses, and mobile educa-
tional solutions facilitate broader access and inclusiveness [19].

Improved learning experiences and results: Digital technolo-
gies facilitate interactive and customized learning experiences,
accommodating a wide range of learning styles and individual
needs. Learning is enhanced by the use of digital technologies
such as interactive whiteboards, educational software, and mul-
timedia materials, as they increase engagement and interactivity.
These tools facilitate various learning styles and aid in the vi-
sualization of intricate topics [20]. This can result in enhanced
academic achievement and increased student involvement.

Teacher Professional Development: Technology enables teach-
ers to engage in ongoing professional development through
online training programs, webinars, and digital resources. By
enhancing instructors' abilities and knowledge, they are able to
provide more effective instruction (Yusuf & Balogun, 2011).

Personalized Learning: Adaptive learning systems have the
ability to customize educational content in order to cater to the
specific needs of each learner, hence enabling differentiated in-
struction. This methodology facilitates individualized learning
trajectories and enhances student achievement (Egbokhare, 2020).

Initiatives and Strategies
The Nigerian government, in collaboration with multiple part-
ners, has developed numerous efforts to foster the incorporation
of technology in education:

1. The National Policy on Information and Communication
Technology (ICT) in school provides a comprehensive plan
for incorporating ICT into the school system. It emphasizes
the need for infrastructure development, teacher training,
and curriculum enhancement [21].

2. The Universal Basic Education Commission (UBEC) has
implemented several initiatives to facilitate the incorpora-
tion of information and communication technology (ICT) in
primary and secondary schools. These programs encompass
the distribution of digital gadgets, access to internet connec-
tivity, and provision of ICT training for teachers (UBEC,
2020).

3. Contributions from the business sector and NGOs: Numer-
ous corporate organizations and non-governmental organi-
zations (NGOs) have made significant contributions to the
efforts of integrating technology. For instance, the "Opon
Imo" project in Osun State implemented a scheme where
children were given tablets that already included education-
al material [22].

4. The emergence of e-learning platforms, such as ulLesson
and Tuteria, has significantly transformed the availability of
education in Nigeria. These platforms provide digital cours-
es, tutorials, and customized learning opportunities to meet
diverse educational requirements [23].
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Challenges of Technology Integration

Notwithstanding the advancements achieved, there are some ob-

stacles that impede the successful incorporation of technology in

the Nigerian education system

e Infrastructure deficiencies: Numerous schools, particu-
larly those located in remote regions, suffer from a lack of
fundamental infrastructure, including electricity, internet
connectivity, and digital equipment. The capacity to fully
adopt technology-based learning is constrained [7].

*  The digital divide refers to a notable inequality in techno-
logical access between urban and rural locations, as well as
between pupils from affluent backgrounds and those who
are less privileged. The digital divide worsens disparities in
schooling [24].

*  Teacher Preparedness: Numerous educators exhibit a de-
ficiency in the essential competencies and self-assurance
required to proficiently use technology into their instruc-
tional methodologies. Professional development programs
frequently lack adequacy or accessibility [25].

e Expense: The exorbitant cost of digital devices, software,
and internet services presents a significant obstacle to the
widespread integration of technology in educational insti-
tutions. The situation is further complicated by budget con-
straints at both government and family levels [26].

e Cultural Resistance: Resistance to the adoption of new
technology may arise from cultural values and a preference
for old teaching techniques. To overcome this reluctance, it
is necessary to conduct awareness campaigns and provide
concrete evidence of the advantages of integrating technol-
ogy [27].

e Quality Assurance: The task of ensuring the high standard
of digital content and online courses continues to be a dif-
ficult endeavor. Standardized norms and evaluation proce-
dures are necessary to uphold educational standards.

Future Prospects and Recommendations

In order to optimize the advantages of using technology into

Nigerian education, various suggestions might be taken into ac-

count:

e Infrastructure Investment: Sustained allocation of re-
sources towards broadband infrastructure and renewable
energy solutions would enhance internet accessibility and
dependability.

e Teacher Training and Support: Elaborate training pro-
grams should be created to provide teachers with the essen-
tial ICT skills and pedagogical understanding.

e Collaborations between the public and private sectors:
The synergy between government, corporate sector, and
non-profit groups can expedite the implementation of tech-
nology and the development of new ideas in the field of
education.

*  Localization of content is the process of developing and
modifying digital information to correspond with the cur-
ricula and cultural settings of Nigeria. This will improve the
relevance and efficacy of the content.

e Monitoring and Evaluation: Creating strong monitoring and
evaluation systems to evaluate the influence of technology in-
tegration on educational outcomes and fairness in education.

The incorporation of technology in Nigerian education pres-
ents significant potential for enhancing accessibility, quality,
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and fairness in education. Although progress has been made via
different efforts and strategies, it is crucial to tackle obstacles
like as inadequate infrastructure, the gap in digital access, and
the need for better teacher training. Nigeria may optimize the
potential of technology to revolutionize its educational system
by allocating resources to infrastructure, implementing exten-
sive teacher training programs, and promoting collaborations
between the public and private sectors.

The TPACK framework

The TPACK (Technological Pedagogical Content Knowledge)
framework is a methodology designed to assist educators in ef-
fectively incorporating technology into their teaching practices.
The development of this notion, known as Pedagogical Con-
tent Knowledge (PCK), was carried out by Mishra and Koe-
hler in 2006, building upon Shulman's original work in 1986.
The TPACK framework delineates three fundamental types of
knowledge (Content, Pedagogy, and Technology) and the points
where they meet, which are crucial for successful integration
of technology in teaching. Below is an elaborate elucidation of
each constituent and its interconnections:

Technological knowledge (TK)

Technological knowledge encompasses the comprehension of
how to effectively utilize technological tools and resources.
This encompasses expertise in both hardware, such as laptops,
tablets, and interactive whiteboards, as well as software, in-
cluding educational apps, online resources, and other digital
tools. For example, an educator proficient in operating a learn-
ing management system (LMS), creating multimedia presenta-
tions, and utilizing online collaborative tools.

Pedagogical Knowledge (PK)

Pedagogical Knowledge refers to the comprehension of in-
structional techniques and procedures. This encompasses tac-
tics for managing the classroom, devising lesson plans, and
using diverse instructional approaches. It is fundamentally the
understanding of pedagogy. For instance, a proficient educator
who possesses expertise in many instructional methodologies
such as cooperative learning, inquiry-based instruction, and
formative assessment procedures.

Content knowledge (CK)

Content Knowledge encompasses a deep comprehension of
the specific subject matter that is intended to be taught. This
encompasses the empirical data, abstract ideas, scientific prin-
ciples, and systematic methods within a specific field of study.
For example, a mathematics instructor with a profound com-
prehension of algebraic principles and expertise in solving
problems.

Pedagogical Content Knowledge (PCK)

PCK refers to the convergence of Pedagogical Knowledge and
Content Knowledge. It entails possessing the knowledge and
skills to effectively instruct a certain subject in a manner that is
comprehensible and captivating for students. This encompass-
es a comprehension of the factors that contribute to the ease or
difficulty of learning particular subjects, as well as the ability
to effectively deliver those subjects. An example would be a
history educator who possesses the ability to convey histori-
cal events by means of storytelling and project-based learning,

Planetary J Soc Sci & Hum Res 2024



so rendering them more approachable and captivating for stu-
dents.

Technological Content Knowledge (TCK)

Refers to the understanding and expertise a person possesses in
using technology to enhance their knowledge and understanding
of specific content areas. TCK refers to the comprehension of
how technology might generate novel representations and meth-
odologies for comprehending certain subject matter. It entails
understanding the utilization of technology for educational pur-
poses and content representation. For instance, a science edu-
cator who employs simulations to illustrate intricate scientific
phenomena or utilizes digital microscopes to boost visual com-
prehension.

Technological Pedagogical Knowledge (TPK)

Refers to the understanding and expertise that educators possess
in integrating technology effectively into their teaching practic-
es. TPK refers to the understanding of how the process of teach-
ing and learning can be influenced by the specific use of certain
technologies. It requires comprehending the educational advan-
tages and limitations of different technology instruments. For in-
stance, an instructor who possesses the ability to effectively uti-
lize online discussion forums to cultivate student collaboration
and enhance critical thinking skills, as well as the proficiency
to employ instructional games to inspire and captivate students.

Technological, Pedagogical, and Content Knowledge (TPACK)
refers to the integration of technology, pedagogy, and content
knowledge in education. TPACK represents the convergence of
three distinct knowledge domains: Technological, Pedagogical,
and Content Knowledge. It signifies a profound comprehension
of how to effectively utilize technology in teaching to improve
student learning and involvement. Teachers that possess profi-
cient Technological Pedagogical Content Knowledge (TPACK)
are capable of creating and executing lessons that incorporate
technology to increase learning, while effectively integrating
subject matter expertise and successful teaching strategies. An
illustration would be a literature instructor who employs a blend
of digital storytelling tools, interactive discussion platforms, and
content-specific multimedia materials to construct an engaging
educational encounter centered on a novel.

The TPACK framework was created to assist educators in nav-
igating the intricate interaction among technology, pedagogy,
and content. The work of Mishra and Koehler (2006) highlights
the importance of having a comprehensive understanding of
the three domains and their intersections in order to effective-
ly integrate technology in education. Technological Pedagogi-
cal Content Knowledge (TPACK) is a complete framework that
delineates the knowledge educators require to proficiently in-
corporate technology into their teaching methodologies [8]. By
comprehending and using the TPACK framework, educators
can enhance their readiness to address the varied requirements
of their students in a learning environment that is abundant in

THE
TPACK
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Figure 1:

technology. The picture below shows the interconnection in the
TPACK framework.

The Importance and Application of TPACK in Educational
Research

The Technological Pedagogical Content Knowledge (TPACK)
framework has emerged as a crucial model in educational research
for comprehending and enhancing the use of technology in teach-
ing. The significance of this framework stems from its holistic in-
tegration of technology, pedagogy, and content, which is essential
for the development of impactful teaching tactics in the digital era.

The importance of (TPACK) in educational research.

1. Holistic Integration Framework: The TPACK paradigm

expands upon Shulman's (1986) idea of Pedagogical Con-
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tent Knowledge (PCK) by include technology, thereby pro-
viding a comprehensive approach to integrating technolo-
gy into education [8]. This complete paradigm facilitates
researchers and educators in comprehending the intricate
interplay among technology, pedagogy, and topic under-
standing.

PACK provides a fundamental framework for creating
professional development programs for educators. These
programs aim to assist instructors in acquiring the essential
skills to effectively incorporate technology into their teach-
ing methods by emphasizing the connections between con-
tent, pedagogy, and technology [9].

Improving Instructional Design: The TPACK frame-
work facilitates the development of instructional materi-
als that utilize technology to optimize learning outcomes.
Researchers utilize the Technological Pedagogical subject
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Knowledge (TPACK) framework to create and assess edu-
cational interventions that effectively combine technologi-
cal tools, pedagogical tactics, and subject requirements [9].

4. Encouraging Reflective Practice: TPACK invites educa-
tors to contemplate their teaching methods by considering
how technology may be incorporated to enhance pedagogy
and content. Engaging in reflective practice is crucial for
ongoing enhancement and adjustment to emerging technol-
ogy breakthroughs (Niess, 2011).

Application of (TPACK) in Educational Research

e Curriculum Development: Researchers utilize the Techno-
logical Pedagogical Content Knowledge (TPACK) frame-
work to guide curriculum development, ensuring that the
integration of technology is in line with educational ob-
jectives and standards. By integrating TPACK, curriculum
designers can develop unified and all-encompassing edu-
cational experiences that leverage technology to improve
learning [28].

*  TPACK is implemented in teacher education programs to
provide prospective educators with the necessary skills to
meet the technology requirements of contemporary class-
rooms. By incorporating TPACK into the curriculum, these
programs can provide teacher candidates with the necessary
abilities to seamlessly integrate technology into their teach-
ing practices [29].

*  Researchers employ the TPACK framework to assess the
efficacy of technology integration in educational environ-
ments. This assessment assists in identifying optimal meth-
odologies and areas requiring refinement, so adding to the
general improvement of pedagogical and educational pro-
cesses [30].

*  The development of assessment tools is guided by TPACK,
which evaluates instructors' technological, pedagogical, and
subject expertise. These instruments offer significant data
for study and assist in directing professional development
endeavors [31].

e The TPACK framework enables the creation of collabo-
rative learning environments that leverage technology to
enhance interaction and cooperation among students. The
research in this field investigates the utilization of technolo-
gy to enhance collaborative teaching methods and enhance
student achievements [32].

The TPACK framework is an essential instrument in education-
al research, providing a complete method to comprehending
and executing technology integration in teaching and learning.
The significance of it resides in its capacity to steer profession-
al growth, enrich instructional design, and foster introspective
practice. TPACK's applications in curriculum creation, teacher
education, evaluation, assessment, and collaborative learning
demonstrate its adaptability and significance in current educa-
tional research. As technology advances, the TPACK framework
will continue to be crucial in helping educators and academics
properly incorporate technology into education.

Previous Studies on Technology Integration in Higher Education
Research on the integration of technology in higher education
has greatly expanded in recent decades, reflecting the grow-
ing significance of digital tools and resources in the process of
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teaching and learning. Below is a concise overview of signifi-
cant discoveries and recurring topics from prior research con-
ducted by scholars:

Influence on Student Engagement and the Results of their
Learning

Multiple studies have shown that using technology into higher
education can increase student involvement and enhance aca-
demic achievements. An illustrative instance is a meta-analysis
conducted by Schmid et al. (2014), which revealed that the uti-
lization of interactive learning technologies, such as simulations
and educational games, had a substantial positive impact on stu-
dent motivation and academic achievement. found that the im-
plementation of technology-supported active learning methodol-
ogies resulted in a decrease of more than 50% in failure rates for
STEM courses [33].

Attitudes of Faculty Members and Obstacles to Adoption

A multitude of elements that impact teacher attitudes towards
technology integration have been uncovered through research.
conducted a study that revealed that although faculty members
acknowledge the potential advantages of educational technolo-
gy, they also identify obstacles such as time constraints, poor
technical assistance, and insufficient training [34]. This is con-
sistent with the research conducted by, which emphasized the
significance of institutional support and professional growth in
facilitating the adoption of technology [35].

Continuing Education and Skill Enhancement

Efficient and impactful professional development is essential
for achieving successful integration of technology. Polly and
Hannafin (2010) stressed the need of professional development
programs being continuous, cooperative, and centered on both
technical expertise and instructional approaches. In their study,
Lawless and Pellegrino (2007) discovered that long-term, im-
mersive professional development has a more significant effect
on faculty members' capacity to incorporate technology com-
pared to brief workshops [36].

Blended and Internet-based Education

Extensive research has been dedicated to the emergence of
blended and online learning paradigms. Research has demon-
strated that these models can be equally, if not more, successful
than conventional in-person training. Means et al. (2013) did
a meta-analysis and found that students in online and blended
learning circumstances performed somewhat better than those
receiving face-to-face teaching. In addition, emphasized the ca-
pacity of blended learning to integrate the most advantageous
elements of online and in-person education, fostering more pro-
found learning and increased adaptability [5].

Technological Tools and Innovations

Several technological tools and advancements have been exam-
ined to assess their influence on higher education. For instance,
research has demonstrated that the utilization of Learning Man-
agement Systems (LMS) such as Blackboard and Moodle can
effectively streamline course administration and improve the ex-
change of information between students and teachers [37]. Fur-
thermore, research conducted by Wu et al. (2012) suggests that
the utilization of mobile devices and applications in education can
offer tailored and situationally appropriate teaching experiences.
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Fairness and Availability in the Integration of Technology
found notable discrepancies in technology access and digital
literacy proficiency across pupils of varying socioeconomic
statuses. The inequalities can affect pupils' capacity to excel in
technology-enhanced educational settings. Hence, it is impera-
tive for higher education institutions to tackle digital disparities
and guarantee fair and equal access to technology [38].

The existing body of research on technology integration in high-
er education emphasizes the potential advantages and difficul-
ties linked to the utilization of digital resources in teaching and
learning. Although technology has the potential to increase en-
gagement, enhance learning outcomes, and offer flexible learn-
ing possibilities, successful integration necessitates overcoming
obstacles linked to faculty attitudes, offering continuous profes-
sional development, and assuring equal access to technological
resources. Ongoing research and investment in these fields are
crucial for optimizing the advantages of technology in higher
education.

Studies Involving the TPACK Framework in Similar Con-
texts with Students' Experiences with Technology Integration
The TPACK framework has gained significant traction in ed-
ucational research as a means to investigate and improve the
integration of technology in teaching and learning. This frame-
work facilitates the comprehension of how educators might pro-
ficiently incorporate technology into their teaching methods and
dissemination of subject matter. Various research has utilized the
TPACK framework to examine students' encounters with tech-
nology integration in diverse educational settings. Below is a
synopsis of these studies:

Exploring Students' Perceptions of Technology Integration
Research Study 1: Pre-Service Teacher Education
conducted a study to investigate the progress of pre-service
teachers in developing Technological Pedagogical Content
Knowledge (TPACK) and their perspectives on integrating
technology [29]. The study revealed that students who under-
went instruction on TPACK principles shown noteworthy en-
hancements in their capacity to incorporate technology into their
instructional strategies. The researchers employed surveys and
interviews to collect data on the students' experiences, uncov-
ering that pre-service teachers exhibited greater confidence and
proficiency in utilizing technology to augment their teaching
methodologies.

\

Research study 2: Learning Environments Focused on Stu-
dent Engagement

investigated the application of Technological Pedagogical Con-
tent Knowledge (TPACK) in educational settings that prioritize
student-centered learning [39]. Their research concentrated on
tertiary education students who were enrolled in a course that
emphasized the incorporation of technology. The results sug-
gested that students valued the practical experiences and prac-
tical applications of technology in their academic studies. The
study also emphasized the significance of offering kids the
chance to engage in technological experimentation within a nur-
turing setting.

Research study 3: Science Education Improved by Technology
conducted a study that investigated the use of TPACK in a sci-

vestigation encompassed secondary school students and sought
to evaluate their encounters with utilizing digital resources for
acquiring scientific concepts. The findings indicated that students
perceived the incorporation of technology as captivating and ad-
vantageous for comprehending intricate subjects. The study high-
lighted the necessity for instructors to possess a robust Technolog-
ical Pedagogical Content Knowledge (TPACK) base in order to
proficiently assist learning that is enhanced by technology.

Assessing the Impact of Technology Integration on Student Learning
Research study 4: Interactive Learning Technologies

In their study, Schmid et al. (2014) performed a meta-analysis
to assess the influence of interactive learning technologies on
student learning outcomes. Their research encompassed studies
that utilized the TPACK framework to evaluate the impact of
technology integration on student engagement and academic
performance. The results indicated that the incorporation of in-
teractive technologies, in conjunction with pedagogical exper-
tise and knowledge of the subject matter, resulted in enhanced
learning achievements. Students exhibited elevated levels of
motivation and comprehension of the subject matter.

Research Study 5: Blended Learning Environments

Means et al. (2013) investigated the impact of blended learn-
ing environments on student achievement. The study employed
the TPACK framework to create and execute blended learning
courses in higher education. The findings demonstrated that
students in blended learning environments outperformed their
counterparts in traditional face-to-face settings. The study em-
phasized the significance of synchronizing technology tools with
educational tactics and material expertise to optimize the advan-
tages of blended learning.

Research study 6: Mobile Learning Applications

In their study, Wu et al. (2012) examined the patterns observed
in mobile learning research, specifically investigating the incor-
poration of mobile technology in different educational settings
through the utilization of the TPACK framework. Their evalu-
ation determined that mobile learning applications provide in-
dividualized and contextually appropriate learning experiences
for pupils. Students expressed favorable encounters with mobile
learning, namely in relation to its adaptability and availability.
The study highlighted the capacity of mobile technology to fa-
cilitate various learning requirements.

Challenges and Barriers to Effective Technology Integration
Research Study 7: Teacher Training and Advancement
Polly and Hannafin (2010) examined the difficulties linked to
teacher training and professional growth within the framework of
Technological Pedagogical Content Knowledge (TPACK). Their
research revealed that some educators had challenges in incorpo-
rating technology into their teaching practices as a result of in-
sufficient and thorough training. The researchers highlighted the
importance of continuous, cooperative professional development
initiatives that concentrate on both technology proficiency and ed-
ucational approaches. The study found that students indicated that
teachers who were highly skilled and knowledgeable were more
successful in incorporating technology into their teaching.

Research study 8: Equality and Inclusion
Buzzetto-Hollywood et al. (2018) investigated matters about

ence education setting that incorporates technology [32]. The in-  fairness and availabilitz in the incorporation of technolo%z bz
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utilizing the framework of TPACK. The survey revealed sub-
stantial discrepancies in students' availability of technology and
proficiency in digital literacy. The discrepancies have an impact
on the students' encounters and results in technology-enhanced
educational settings. The researchers advocated for focused
measures to tackle the digital divide and guarantee fair access to
technical tools for every student.

Research conducted using the TPACK framework has yielded
useful insights into students' experiences with the incorporation
of technology in different educational settings. These studies
emphasize the significance of thorough teacher education, con-
ducive learning conditions, and fair availability of technology.
Through comprehending the interaction of technology, pedago-
gy, and content knowledge, educators may provide more effi-
cient and captivating learning experiences for students.

Gaps in the Literature

The majority of research on Technological Pedagogical Content
Knowledge (TPACK) and the integration of technology in edu-
cation mostly examines the viewpoints of teachers, while paying
little attention to the experiences and outcomes of students, par-
ticularly in the Nigerian context. Research is required to investi-
gate the impact of technology integration on student engagement
and learning outcomes in educational settings in Nigeria. This
encompasses qualitative research that captures the perspectives
and lived experiences of students. Additionally, it is imperative
to do research on the extent of digital literacy abilities among
Nigerian students and the impact of these skills on their capacity
to derive advantages from technology-enhanced learning envi-
ronments.

Methodology

Research Design

The study is of a qualitative nature and specifically focuses on
the material aspect. Consequently, the analysis detected dif-
ferences in the frequency of occurrence without providing
a specific measurement. The author employed a qualitative
technique, following the guidelines set by Creswell (2007), to
gather information through face-to-face interactions and phone
talks with participants. Face-to-face interviews provide signif-
icant benefits since they allow researchers to observe social
cues such as vocal tone, intonation, and nonverbal gestures.
Furthermore, they enable the chance to delve further into re-
spondents' answers by posing more inquisitive inquiries. Nev-
ertheless, phone interviews also possessed other benefits that
were widely recognized as a valid tool for contemporary re-
search. The advantages include its ease of access, decreased fi-
nancial resources, and shorter travel time (Bryman 2016: 484).
Conducting telephone interviews offered a sense of comfort for
the participant and diminished the level of formality during the
session. One disadvantage of doing phone interviews is the in-
ability to observe physical clues, such as the informant's body
language (Bryman 2012: 488). Nevertheless, the participant's
body language in this specific study was not particularly im-
portant, as the participant's knowledge held far larger value
than other attributes. Both interview procedures, however, ef-
fectively obtained the required data to meet the research in-
quiries of this study. Therefore, the selected approach for this
inquiry gave more importance to the articulation of opinions
and outlooks rather than offering explanations.
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Study Population

The population of a study in organized research is decided by
the specific problem under investigation (Nworgu 1991; Kassu,
2019; Johnson et al., 2020). A population comprises specifically
chosen elements for the purpose of a study. The term "popu-
lation" refers to the complete set of individuals who meet the
criteria for inclusion in a survey (Barridam, 2001). The study
especially targeted students from several faculties in govern-
ment-owned universities. A total of fifteen students from various
universities across the country, each situated in distinct geo-
graphical regions, took part in the event. These individuals were
recommended by acquaintances who have brothers or relatives
studying in government-owned higher education institutions in
Nigeria. There were six male males, aged between 18 and 25
years. To preserve the anonymity of the participants, they are
allocated labels ranging from S1 to S15.

Sample and Sampling Techniques

To choose the sample, the study used Cluster Sampling, a prob-
abilistic approach. This method entails splitting the population
into groups (typically geographically) and randomly picking en-
tire clusters for sampling. This is effective when the population
is vast and dispersed across a large area [40]. The reason for
picking these students for this study is that government univer-
sities are spread across Nigeria, and these students attend some
of the country's government-owned institutions. The sample's
goal was to enable random selection so that every member of the
population had an equal chance of being included in the sample.
This technique aids in the generation of representative samples
and enables results to be generalized to the entire population.
Probability sampling strategies are critical for reducing selec-
tion bias while assuring the validity and dependability of study
findings.

The sample size of 15 respondents was sufficient for this paper.
The chosen participants come from a variety of academic back-
grounds and institutions. They all, however, have one similar
goal: to provide a thorough grasp of their perspectives on the
incorporation of technology into their educational lives. Qualita-
tive research frequently focuses on relatively small samples that
are explored in more depth, making the cluster sampling method
suited for this study.

Sources of Data

The study used both primary and secondary sources. The primary
data sources were collected through semi-structured open-ended
interviews. The goal of the open-ended questions was to encour-
age participants to respond freely, as the interviews were con-
ducted with students at all levels of the university, with diverse
understandings and backgrounds. Secondary sources include
of journal articles, books, government papers, and newspaper
pieces. There were also references to institutional and official
documentation from organizations. United Nations reports and
other relevant documents about the research problem were used.

Instrumentation

The author conducts a case study semi-structured interview
with the students. The purpose of this interview was to study
the participants experiences and opinions with technology in
their educational context, as well as the efficacy of technology
into their learning experiences. The interview protocol included
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the following guiding questions: (1) What are Nigerian students'
thoughts on the incorporation of technology in their education?
(2) How do students perceive the efficacy of technology integra-
tion within the TPACK framework?

Validity/Reliability of the Research Instrument

To test the research instrument's validity, a pilot study was done
with some Nigerian students who traveled outside the country to
further their studies. During this procedure, an interview guide
was created with the help of the research Supervisor. Based on
the supervisor's recommendation, the research instrument, the
semi-structure, was given to a qualitative methods specialist,
who reviewed and approved it. Following the analysis, the re-
sults were reviewed with some of the respondents. During the
process, representatives from various of Nigeria's universi-
ties were also picked. Furthermore, the respondents contacted
agreed with the study's conclusions.

Method for Data Analysis

During the research, data was gathered using qualitative meth-
odologies. Thematic analysis was used to analyze the qualita-
tive data collected. Thematic analysis was used to analyze the
semi-structured interview based on the themes raised through-
out the conversations, in accordance with the study's objectives.
Furthermore, the use of qualitative approaches in data collection
and analysis enables researchers to conduct studies with people
in their natural settings, focusing on the subjective interpreta-
tions they make of events in their surroundings (Denzin and Lin-
coln, 2000; Spicer, 2004). As a result, this technique allowed for
a thorough knowledge of these students' personal experiences
and perspectives on the use of technology in their higher ed-
ucation institutions. Eckstein (1975:121) defines this emphasis
on interpreting meanings as "comprehending the significance
of actions and interactions" from individual viewpoints. Using
this approach, the research relied heavily on the participants' true
viewpoints rather than the researcher's predetermined notions
and categories.

Quantitative methods have long been valued for their apparent
rigor and scientific excellence. In contrast, qualitative methods
have been used to reveal meanings, relationships, and interac-
tions that quantitative approaches may fail to capture.

Results
The viewpoints of Nigerian students regarding the integration of
technology in their education

Accessibility and Convenience

The availability of internet materials and learning platforms
facilitates studying from any location, particularly in the midst
of the pandemic. The advent of technology has significantly fa-
cilitated the accessibility of instructional resources. I have the
ability to access and retrieve textbooks, view educational pre-
sentations, and actively engage in virtual conversations, all from
the convenience and ease of my own residence. According to
S1,5,8,12, and 4.

I find it advantageous to acquire lecture notes and view recorded
sessions at my own preferred speed. Online learning platforms
provide me the opportunity to engage in self-paced study. I have
the ability to review lectures at any time, which has really facili-
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tated my comprehension of challenging subjects. S 6, 2, 15, and
3 state... "Advancements in technology have facilitated the ac-
cessibility of a diverse array of resources that are not accessible
through traditional library collections." Thanks to technology, I
can access the library and participate in classes without the need
for extensive travel. This leads to time and cost savings. Accord-
ing to the majority of the participants' opinions

Quality of Course Materials

There is a plethora of high-quality educational videos and tutori-
als accessible on the internet. I believe that the internet provides
me with the opportunity to acquire top-tier education, as indi-
cated by sources S10 and S7.E-learning systems have enhanced
the caliber of education by offering interactive and captivating
content. The numbers S4 and 13. "Through the utilization of
technology, we are able to engage in virtual laboratories and
simulations, thereby augmenting our comprehension of intricate
topics." S 5, 1,9, and 11. The interactive element of certain on-
line courses, featuring quizzes and immediate feedback, enhanc-
es the engagement and efficacy of the learning process. S 2, 3,
7,9, and 15

The majority of students indicated that their research talents
have been greatly enhanced by their access to online journals
and e-books.

Technical Difficulties Associated with the use of Technology
"There exists a disparity between students who possess the fi-
nancial means to acquire personal laptops or smartphones and
those who do not, resulting in limited access to these devices for
some students." The majority of participants noted that frequent
power outages and inconsistent internet connection can impair
online learning sessions. An important obstacle is the inconsis-
tent power provision. Insufficient and intermittent electricity is a
significant obstacle to fully utilizing technical resources. All par-
ticipants have the same perspective on this matter. S8 expressed
that certain learning platforms are challenging to navigate, and
not all lecturers are skilled in using the technology.

All participants concur that "Internet access is a separate con-
cern." The high cost of data and the frequent occurrence of
poor and unreliable connections impede my ability to engage
in online learning. The expense associated with data might be
substantial, posing a challenge for certain students to maintain
continuous internet connectivity.

Teacher Adaptation and Support

"Certain lecturers in our institution lack proficiency in technol-
ogy, resulting in challenges for them to seamlessly incorporate
technology into their teaching methods." S5-10 and S15 ex-
pressed this viewpoint. S2, S3, S4, S11, and S12 expressed the
opinion that teachers require additional training in the utiliza-
tion of educational technology. Occasionally, the instruments
are accessible, yet they are not utilized to their maximum ca-
pacity.

The majority of students felt that support from the school admin-
istration is essential. It is imperative to provide IT support ser-
vices to assist both students and teachers in resolving technical
difficulties.
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Digital Literacy

S 10 and 11, "The integration of technology has compelled a
significant number of individuals to enhance their proficiency in
digital skills, resulting in a favorable consequence." S 4, 8, and
15 advocate for the implementation of further training programs
aimed at enhancing the proficiency of both students and instruc-
tors in utilizing these technologies. S 1, 3, 5, and 9 expressed that
older students and those from remote areas frequently encounter
difficulties with digital literacy, which can impede their educa-
tional experience.

Engagement and Motivation

Students 1, 2, 8, 9, 10, and 13 expressed that the utilization of
interactive tools such as discussion forums and real-time quiz-
zes enhances the level of engagement in the learning process.
Engaging applications and educational games enhance the en-
joyment of learning and sustain my motivation to engage in
studying. It offers a rejuvenating departure from conventional
textbooks. Says S14. Virtual classrooms are devoid of the human
connection and impromptu engagement that are present in reg-
ular classes. whilst Student 15 said that coordinating group as-
signments online is more convenient, nevertheless, the absence
of in-person interaction can have an impact on teamwork.

S1,3,5,9, 11, and 12 expressed their opinions. Virtual laborato-
ries and simulations enhance my ability to conduct experiments
and comprehend practical concepts more effectively. The prac-
tical nature of this method is highly captivating. Nevertheless,
there remains a potential for diversion. Given the abundance of
internet entertainment choices, maintaining concentration on ed-
ucational material can prove to be difficult.

The Concept of Equity and Inclusion

All participants concur that Technology have the capacity to mit-
igate gaps in education, provided that all students have equitable
access.

S 1, 3, 5, and 9 expressed the viewpoint that students from
low-income households face a disadvantage due to their inabili-
ty to buy essential technologies and internet connectivity.

The majority of participants believe that institutions should offer
assistance and resources to ensure that everyone may reap the
benefits of technology progress.

Outlook for the Future

The participants unanimously agreed that acquiring proficiency
in technology is crucial for preparing ourselves for the digital
requirements of the contemporary job market. Given the glob-
al shift towards digitalization, it is imperative for our education
system to stay abreast of these changes. S 8 and 12 expressed
that acquiring technological abilities via school will provide us
with a distinct advantage in the employment market.

Perception of Students Regarding the Efficacy of Technology
Integration within the TPACK Framework

Technological Knowledge (TK)

The majority of participants expressed that there is a significant
variation in our teachers' comprehension of technology. Certain
individuals excel in their teaching abilities and effectively en-
gage students, while others face difficulties in doing so.
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"Our level of familiarity and utilization of diverse digital tools
has experienced a substantial enhancement." Currently, we have
become acquainted with learning management systems and oth-
er educational software. The utilization of technology, such as
interactive applications and online assessments, has enhanced
the level of engagement in learning and reduced its monotony.
Participants S1, S4, S10, and S11 stated that. Nevertheless, there
is a disparity in the technological proficiency of teachers, which
can occasionally result in inefficiencies throughout the learning
process.

S2, S12-S15, has the following statement: "Acquiring proficien-
cy in new educational software and tools has significantly im-
proved my learning experience, albeit necessitating a substantial
amount of self-directed learning." Proficient utilization of tech-
nology by teachers significantly enhances our comprehension of
the material. Acquiring knowledge of unfamiliar software and
tools has been advantageous, albeit it necessitates a significant
investment of time and deliberate effort to attain proficiency. S3,
S5-S9 emphasized the importance of having dependable internet
and the ability to use digital devices. Technology significantly
improves my study practices when it is accessible.

Pedagogical Knowledge (PK)

The efficacy of technology is greatly influenced by the teacher's
proficiency in incorporating it into their instructional approaches.
Certain educators excel at this task. Effective instructional strat-
egies are essential. The mere presence of technology is insuffi-
cient; its application is what truly counts. This is in accordance
with the recommendation of the majority of the responders. S5
expressed that the integration of effective teaching methods and
technology can enhance comprehension of complex ideas, in-
crease student involvement, and improve information retention.
S9, S11, and S15 "Educators require additional instruction on
how to proficiently utilize technology to augment the learning
process, skillfully merging technology with teaching methodol-
ogies, rather than merely employing it as an add-on." S 6 ex-
presses that certain instructors effectively utilize technology to
enhance discussions and promote active learning, which the stu-
dent finds highly advantageous.

Content Knowledge (CK)

Is a crucial aspect of effective teaching. According to S2, S9,
S11, and S15, teachers who possess deep knowledge in their
subjects and are adept at utilizing technology are able to deliver
the most impactful learning experiences. S1, S5, S9, and S11
believe that technology plays a crucial role in making abstract
concepts more tangible, particularly in areas such as physics and
math, where simulations and visual aids can greatly enhance un-
derstanding.

S3, S4, S10, and S12 expressed that the abundance of current
knowledge and varied viewpoints accessible online has en-
hanced our comprehension of different subjects. S7 stated that
technology enables them to access a diverse array of materials,
which enhances their comprehension of the subject matter and
improves their ability to conduct research.

Technological Pedagogical Knowledge (TPK)
S10, S6, and S4. "Teacher who incorporate technology into their
instructional approaches using interactive teaching methods
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effectively enhance our level of engagement and motivation."
The utilization of technology to facilitate interactive and stu-
dent-centered teaching approaches greatly increases my learning
experience.

S3, S5, and S7 have stated that the utilization of multimedia pre-
sentations and virtual discussions has improved our engagement,
interaction, and comprehension of classes. S12 states that certain
educators adeptly employ technology to establish a highly in-
teractive educational setting, resulting in numerous advantages.
This approach facilitates the inclusion of various learning styles,
hence proving particularly advantageous for students with spe-
cific needs.

Technological Content Knowledge (TCK)

S2, S3, S4, S6, S7, and S13: "Technology facilitates the visual-
ization of intricate concepts that are challenging to comprehend
solely through conventional teaching methods." Utilizing digital
resources and tools enhances the engagement and availability
of investigating unfamiliar subject areas. S1, S5, S9, S11, and
S14"In disciplines such as biology and physics, virtual labs and
simulations have proven to be highly valuable tools for enhanc-
ing comprehension of complex scientific principles."

S8, S13-S15. The incorporation of technology alongside subject
expertise facilitates the inclusion of practical, real-life examples
in the classroom, hence enhancing the relevance of the learning
experience. However, the efficacy of the teaching method relies
on the teacher's aptitude in selecting the most appropriate tech-
nology tools that align with the curriculum.

Pedagogical Content Knowledge (PCK)

The majority of participants expressed the view that the inte-
gration of technology is most efficient when teachers had a pro-
found comprehension of both the subject matter and the suitable
teaching methods. Several participants believe that integrating
effective pedagogical strategies, extensive subject expertise, and
advanced technology enhances the entire educational experi-
ence.

S8 and S15: "Teachers must possess the essential skill of adapt-
ing their instructional approaches according to the subject matter
and the available technological resources."

Obstacles to Achieving Successful Integration

The majority of participants indicated that the inconsistent quali-
ty of technology integration across various courses and lecturers
is a significant problem.

All participants agree that infrastructure issues such as power
outages, inadequate internet connectivity, and uneven access to
technology and the internet have a negative impact on the over-
all learning experience.

Several participants also noted that there exists a disparity in
students access to technology, which can impede the overall ef-
ficacy of integrating technology.

Suggestions for Enhancement
All participants expressed the view that there is a necessity for
ongoing professional development for instructors in order to
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stay abreast of technological changes and pedagogical practices.
Several participants emphasized the importance of ensuring eq-
uitable access to technical resources for all students in order to
maximize the effectiveness of technology integration in educa-
tion.

All participants of the study unanimously believe that enhancing
the efficacy of technology integration can be achieved by im-
proving infrastructure and ensuring equal access to technology
for all students.

The majority of participants proposed that obtaining regular in-
put from students regarding their experiences with technology
in the classroom can aid in refining and enhancing its utilization.

Conclusion

The incorporation of technology into education has demon-
strated significant advantages, including enhanced accessibility,
ease, and availability of high-quality educational resources. Ni-
gerian students, specifically, have conveyed gratitude for these
advantages, acknowledging that technology improves the cali-
ber of their educational encounters and facilitates the acquisition
of crucial digital literacy abilities. Nevertheless, the process of
completely achieving these advantages is not devoid of obsta-
cles. Nigerian students acknowledge the advantageous nature
of technology in facilitating their study. The capacity to get a
vast amount of information and educational materials from any
location and at any moment has revolutionized their approach
to studying and expanded their intellectual perspectives. The
presence of interactive and captivating digital content has also
played a role in creating a more dynamic and enhanced learning
environment. Moreover, the use of technology has facilitated the
advancement of digital literacy, equipping students for a future
that increasingly requires expertise in digital abilities.

Notwithstanding the optimistic perspective, Nigerian students
encounter substantial barriers that impede the realization of
technology's full potential in education. Inconsistent electricity
provision and sluggish, costly internet connectivity are signif-
icant obstacles that impede the seamless progression of online
education. Furthermore, the digital divide persists as a critical
concern, as certain pupils lack the requisite gadgets and connec-
tivity to fully utilize technological progress. These problems em-
phasize the necessity of enhancing infrastructure and providing
fair access to technology to guarantee that all students may fully
engage in digital learning settings.

The efficacy of technology in education is greatly dependent on
the adaptability and support offered to both teachers and stu-
dents. Teachers have a vital role in combining technology with
teaching methodologies and subject knowledge, as described in
the TPACK framework. Ongoing professional development and
training for teachers are crucial in order to provide them with
the necessary abilities to proficiently utilize technology tools.
Furthermore, it is essential to provide students with assistance
in enhancing their digital skills in order to effectively utilize
and optimize the advantages offered by these tools. Technolo-
gy has demonstrated its ability to augment student engagement
and motivation, so rendering learning more dynamic and plea-
surable. Utilizing multimedia presentations, virtual debates,
and interactive apps effectively engages students and actively
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involves them in their courses. Additionally, these tools accom-
modate various learning styles, hence enhancing the inclusivity
and accessibility of education for all students. Nevertheless, it is
crucial to acknowledge and tackle the possible disruptions that
technology might provide, guaranteeing that its use is directed
towards achieving educational objectives. An important obser-
vation derived from the students' input is the necessity to guaran-
tee that all students receive equal advantages from technological
progress. This entails ensuring equitable access to devices and
internet connectivity, along with customized assistance for in-
dividuals who may have difficulties with digital literacy. It is
essential to tackle these equity challenges in order to optimize
the beneficial effects of technology on education.

Students have a positive perception of the effectiveness of in-
tegrating technology within the Technological Pedagogical
Content Knowledge (TPACK) framework. They emphasize the
significance of maintaining a harmonious equilibrium between
technological tools, efficient educational tactics, and profound
content understanding. Teachers may enhance the learning ex-
perience and make it more interesting and relevant by carefully
choosing and incorporating technology that is in line with the
topic being taught.

Recommendations

In order to fully exploit the potential of technology in education,

a number of suggestions might be put forward:

e Continuous Professional Development refers to the ongo-
ing training provided to instructors to enhance their skills in
utilizing technology effectively and integrating it with their
pedagogical and content expertise.

e Infrastructure Enhancement: Allocating resources to-
wards the development of a dependable electricity grid and
accessible, fast internet connectivity to guarantee uninter-
rupted educational opportunities.

*  Ensuring fair and just access: Supplying all students with
the essential devices and connectivity required to engage in
digital learning.

e Student Support: Providing assistance and resources to aid
students in enhancing their digital literacy and proficiently
navigating technology tools.

* Input Mechanisms: Establishing systematic channels for
receiving regular input from students to enhance and opti-
mize the utilization of technology in education

Ultimately, integrating technology into education has the capac-
ity to greatly revolutionize learning experiences and equip stu-
dents for future prospects. Nigerian students value the advantag-
es of technology, including increased accessibility, convenience,
and improved learning quality. Nevertheless, it is crucial to tack-
le the obstacles posed by unreliable infrastructure, the digital di-
vide, and the necessity for ongoing teacher training in order to
fully optimize these advantages. The TPACK framework offers a
valuable roadmap for seamlessly incorporating technology into
pedagogical tactics and topic knowledge, guaranteeing that tech-
nology enriches rather than detracts from the learning process.
By prioritizing these specific areas, educational institutions may
establish a learning environment that is more inclusive, captivat-
ing, and efficient for all students.

Page No: 14 /

References

1.

10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

www.mkscienceset.com

OECD. (2020). The Impact of COVID-19 on Education -
Insights from Education at a Glance 2020. Retrieved from
https://www.oecd.org/education/the-impact-of-covid19-
on-education-insights-education-at-a-glance-2020.pdf
Merchant, Z., Goetz, E. T., Cifuentes, L., Keeney-Ken-
nicutt, W., & Davis, T. J. (2014). Effectiveness of virtual
reality-based instruction on students' learning outcomes
in K-12 and higher education: A meta-analysis. Comput-
ers & Education, 70, 29-40.

UNESCO. (2020). Global Education Monitoring Report.
Retrieved from https://gem-report-2020.unesco.org/
Hattie, J. (2012). Visible Learning for Teachers: Maxi-
mizing Impact on Learning. Routledge.

Garrison, D. R., & Kanuka, H. (2004). Blended learning:
Uncovering its transformative potential in higher educa-
tion. The Internet and Higher Education, 7, 95-105.
Holmes, W., Bialik, M., & Fadel, C. (2019). Artificial In-
telligence in Education: Promises and Implications for
Teaching and Learning. Center for Curriculum Redesign.
Adomi, E. E., & Kpangban, E. (2010). Application of
ICTs in Nigerian secondary schools. Library Philosophy
and Practice, 345-354.

Mishra, P., & Koehler, M. J. (2006). Technological Ped-
agogical Content Knowledge: A Framework for Teacher
Knowledge. Teachers College Record, 108, 17-54.
Nigerian Communications Commission (NCC). (2020).
National Broadband Plan. Retrieved from https://www.
ncc.gov.ng/

Koehler, M. J., & Mishra, P. (2009). What Is Technolog-
ical Pedagogical Content Knowledge? Contemporary Is-
sues in Technology and Teacher Education, 9, 60-70.
Gates Foundation. (2017). Personalized Learning: What
Does the Research Say? Retrieved from https://www.
gatesfoundation.org/

OECD. (2018). Teaching in Focus. OECD Publishing.
International Telecommunication Union. (2021). Mea-
suring digital development: Facts and figures 2021. Re-
trieved from https://www.itu.int/

Selwyn, N. (2016). Is Technology Good for Education?
John Wiley & Sons.

Ertmer, P. A., & Ottenbreit-Leftwich, A. (2010). Teacher
Technology Change: How Knowledge, Confidence, Be-
liefs, and Culture Intersect. Journal of Research on Tech-
nology in Education, 42, 255-284.

Kraemer, K. L., Dedrick, J., & Sharma, P. (2009). One
Laptop per Child: Vision vs. Reality. Communications of
the ACM, 52, 66-73.

Government of India. (2020). Digital India. Retrieved
from https://www.digitalindia.gov.in/

Isaacs, S. (2015). The eLearning Africa Report 2015.
ICWE GmbH. Retrieved from https://www.elearning-af-
rica.com/

National Information Technology Development Agency
(NITDA). (2020). National Digital Innovation and Entre-
preneurship Policy. Retrieved from https://nitda.gov.ng/
Olaniyan, A. (2020). Overcoming Educational Barriers

in Nigeria through Technology. Journal of Education and
Practice, 11, 29-35.

Planetary J Soc Sci & Hum Res 2024



21.

22.
23.
24.

25.
26.
27.
28.

29.

30.
31.

32.
33.

34.

35.

36.

Page No: 15 /

Aduwa-Ogiegbaen, S. E., & Iyamu, E. O. S. (2020). Us-
ing Information and Communication Technology in Sec-
ondary Schools in Nigeria: Problems and Prospects. Ed-
ucational Technology & Society, 8, 104-112.

Federal Ministry of Education. (2019). National Policy
on Information and Communication Technology (ICT) in
Education. Retrieved from https://education.gov.ng
Adebayo, A. (2018). The Opon Imo Initiative: A case
study of ICT integration in Osun State education system.
Journal of Educational Technology, 15, 55-70.

Igbokwe, D. O. (2020). The Rise of E-learning Plat-
forms in Nigeria: Implications for Education. Journal of
E-Learning and Higher Education, 1-12.

Oye, N. D., Iahad, N. A., & Rahim, N. Z. (2011). The
impact of e-learning on students’ performance in tertiary
institutions. International Journal of Computer Networks
and Wireless Communications, 2, 121-130.

Kukoyi, O. (2019). Teacher Preparedness for ICT Inte-
gration in Nigerian Secondary Schools. International
Journal of Education and Development using ICT, 15,
98-109.

Ojo, O., & Adebayo, P. (2012). The Cost Implications
of Integrating ICT into the Nigerian Education System.
African Journal of Education and Technology, 2, 1-12.
Eze, S. C., Chinwedu-Eze, V. C., & Bello, A. (2018). The
utilization of e-learning facilities in the educational de-
livery system of Nigeria: A study of M-University. In-
ternational Journal of Educational Technology in Higher
Education, 15, 1-20.

Angeli, C., & Valanides, N. (2009). Epistemological
and methodological issues for the conceptualization, de-
velopment, and assessment of ICT-TPCK: Advances in
technological pedagogical content knowledge (TPCK).
Computers & Education, 52, 154-168.

Chai, C. S., Koh, J. H. L., & Tsai, C.-C. (2013). A review
of technological pedagogical content knowledge. Educa-
tional Technology & Society, 16, 31-51.

Graham, C. R. (2011). Theoretical considerations for
understanding technological pedagogical content knowl-
edge (TPACK). Computers & Education, 57, 1953-1960.
Archambault, L., & Crippen, K. (2009). Examining
TPACK among K-12 online distance educators in the
United States. Contemporary Issues in Technology and
Teacher Education, 9, 71-88.

Jimoyiannis, A. (2010). Designing and implementing an
integrated technological pedagogical science knowledge
framework for science teachers' professional develop-
ment. Computers & Education, 55, 1259-1269.
Freeman, S., Eddy, S., McDonough, M., Smith, M. K.,
Okoroafor, N., et al. (2014). Active learning increases
student performance in science, engineering, and mathe-
matics. Proceedings of the National Academy of Scienc-
es, 111, 8410-8415.

Keengwe, J., Kidd, T. T., & Kyei-Blankson, L. (2009).
Faculty and technology: Implications for faculty training
and technology leadership. Journal of Science Education
and Technology, 18, 23-28.

Inan, F. A., & Lowther, D. L. (2010). Factors affecting
technology integration in K-12 classrooms: A path mod-
el. Educational Technology Research and Development,
58, 137-154.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

www.mKkscienceset.com

Lawless, K. A., & Pellegrino, J. W. (2007). Professional
development in integrating technology into teaching and
learning: Knowns, unknowns, and ways to pursue better
questions and answers. Review of Educational Research,
77, 575-614.

Lonn, S., & Teasley, S. D. (2009). Saving time or inno-
vating practice: Investigating perceptions and uses of
Learning Management Systems. Computers & Educa-
tion, 53, 686-694.

Buzzetto-Hollywood, N., Quinn, K. A., Wang, W., & Hill,
A. (2018). Gaps in digital literacy skills among higher
education students: A comparison across disciplines.
Journal of Educational Technology Systems, 47, 67-85.
Koehler, M. J., Mishra, P., & Yahya, K. (2007). Tracing
the development of teacher knowledge in a design semi-
nar: Integrating content, pedagogy and technology. Com-
puters & Education, 49, 740-762.

Fowler, F. J. (2009). Survey Research Methods (4th ed.).
SAGE Publications.

Dede, C. J., & Richards, J. (2020). The 60-Year Curric-
ulum: New Models for Lifelong Learning in the Digital
Economy. Routledge.

Harris, J. B., Mishra, P., & Koehler, M. J. (2009). Tech-
nological pedagogical content knowledge and learning
activity types: Curriculum-based technology integration
reframed. Journal of Research on Technology in Educa-
tion, 41, 393-416.

Means, B., Toyama, Y., Murphy, R., Bakia, M., & Jones,
K. (2013). The effectiveness of online and blended learn-
ing: A meta-analysis of the empirical literature. Teachers
College Record, 115, 1-47.

Pal, J., & Lakshmanan, M. (2012). Assistive technology
and the employment of people with vision impairments
in India. Disability & Society, 27, 169-182.

Phillips, R. (2020). The Challenges of Adopting ICT in
the Nigerian Educational System. International Journal
of Innovative Research in Education, 7, 23-34.

Prensky, M. (2001). Digital Natives, Digital Immigrants.
On the Horizon, 9, 1-6.

Selwyn, N. (2012). Education in a Digital World: Global
Perspectives on Technology and Education. Routledge.
Selwyn, N. (2016). Is Technology Good for Education?
John Wiley & Sons.

Shulman, L. S. (1986). Those who understand: Knowl-
edge growth in teaching. Educational Researcher, 15,
4-14.

Siemens, G. (2005). Connectivism: A learning theory
for the digital age. International Journal of Instructional
Technology and Distance Learning, 2, 3-10.

Smith, M. S., & O’Day, J. A. (1991). Systemic school
reform. Journal of Education Policy, 5, 233-267.
UNESCO. (2011). Transforming Education: The Power
of ICT Policies. Retrieved from https://unesdoc.unesco.
org/

UNESCO. (2019). ICT in Education. Retrieved from
https://en.unesco.org/themes/ict-education

Uwaifo, V. O., & Uddin, P. S. (2009). Technology and the
Administration of the Curriculum in Nigeria: Problems
and Prospects. International NGO Journal, 4, 342-347.

Planetary J Soc Sci & Hum Res 2024



56.

57.

58.

Voogt, J., & Roblin, N. P. (2012). A comparative analysis
of international frameworks for 21st-century competenc-
es: Implications for national curriculum policies. Journal
of Curriculum Studies, 44, 299-321.

Warschauer, M. (2003). Technology and Social Inclu-
sion: Rethinking the Digital Divide. MIT Press.
Williams, P., & Eyo, I. E. (2011). ICT adoption in Nige-
rian schools: Obstacles and opportunities. International

59.

60.

Journal of Emerging Technologies and Society, 9, 162-177.
World Bank. (2020). Digital Skills for Jobs in Africa. Re-
trieved from https://www.worldbank.org/

Yusuf, M. O. (2005). Information and communication
technology and education: Analysing the Nigerian na-
tional policy for information technology. International
Education Journal, 6, 316-321.hnology. International Ed-
ucation Journal 6: 316-321.

Copyright: ©2024 Onwuzuruike Odinakachi Lilyan. This is an open-access article distributed under the terms of the Creative Commons Attribution License,

which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

Page No: 16 /

www.mkscienceset.com

Planetary J Soc Sci & Hum Res 2024



