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1. INTRODUCTION

The integration of Information and Communication Technology (ICT) in education has been
recognized as a key driver for improving teaching and learning processes globally. In Nigeria [1], the
incorporation of ICT into teacher education has the potential to transform traditional educational practices,
making them more effective and accessible. This transformation is crucial in a country where educational
challenges such as inadequate infrastructure, limited resources, and uneven teacher quality persist [2].

The adoption of ICT in teacher education is not only about collaboration and equipping teachers
with technical skills but also about enhancing pedagogical methods and fostering a more engaging and
interactive learning environment [3]. ICT tools, such as interactive whiteboards, educational software, and
online resources, provide teachers with innovative ways to deliver content and assess student performance.
Moreover, these tools can facilitate continuous professional development collaboration for teachers,
allowing them to stay updated with the latest educational trends and practices [4].

Despite these benefits, the implementation of ICT in teacher education in Nigeria faces several
challenges. These include a lack of access to necessary technology, insufficient training for teachers, and a
resistance to change from traditional teaching methods [5]. Additionally, the digital divide, which refers to
the gap between those who have access to ICT and those who do not, poses a significant barrier to equitable
educational opportunities [6].

1.1 Objectives

1. To explore the current state of ICT adoption among teachers in Nigeria.

To identify the challenges faced by teachers in integrating ICT into teaching and learning process.
To evaluate the potential benefits of ICT in transforming teacher education in Nigeria.

To provide recommendations for enhancing ICT integration in teacher education.

oW

2 Research Questions
What is the current state of ICT adoption among teachers in Nigeria?
What challenges do teachers face in integrating ICT into their teaching and learning process?
How can ICT contribute to transformative teacher education in Nigeria?
What strategies can be recommended to improve the integration of ICT in Nigerian teacher education?
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2. RELATED WORK

2.1 Introduction to ICT in Education

Information and Communication Technology (ICT) has revolutionized various sectors, including
education. In the context of teacher education, ICT serves as a vital tool for collaboration and enhancing
instructional methods, fostering innovative teaching process, and preparing future educators to thrive in a
digital world. The integration of ICT in teacher education is crucial for equipping teachers with the necessary
skills to use technology effectively in the classroom, thereby improving the quality of education [7].

2.2 ICT in Teacher Education: A Global Perspective

Globally, ICT has been recognized as a key component of teacher education programs. Research
indicates that countries with strong ICT integration in teacher training tend to have better educational
outcomes. For instance, studies from countries like Finland and South Korea demonstrate that extensive ICT
training for teachers correlates with high levels of student achievement and digital literacy (OECD, 2018)
[8]. These countries have implemented comprehensive policies that ensure pre-service and in-service
teachers receive continuous ICT training, thereby enhancing their ability to integrate technology into their
teaching practices [9].
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2.3 The Role of ICT in Nigerian Teacher Education

In Nigeria, the role of ICT in teacher education has been increasingly recognized, yet its integration
remains uneven. Several initiatives, such as the National Policy on Education, have emphasized the
importance of ICT in modernizing the education system and improving teaching quality (Federal Republic
of Nigeria, 2013) [10]. However, the implementation of these policies has faced challenges, including
inadequate infrastructure, limited access to technology, and insufficient training for teachers [11]. Despite
these challenges, there is evidence that when properly integrated, ICT can significantly enhance the teaching
and learning process in Nigeria [12].

2.4 Challenges in ICT Integration

The integration of ICT in teacher education in Nigeria faces several barriers. A major challenge is
the lack of adequate infrastructure, such as reliable internet access and sufficient ICT facilities in schools
and teacher training institutions. Additionally, there is a significant skills gap among educators, many of
whom lack the necessary digital literacy to effectively incorporate ICT into their teaching [13]. Other
challenges include the high cost of technology, limited access to quality digital content, and the need for
comprehensive policies that support ICT integration [14].

2.5 Benefits of ICT in Teacher Education

Despite the challenges, the benefits of integrating ICT in teacher education are substantial. ICT can
enhance the quality of teacher training by providing access to a wide range of educational resources,
facilitating interactive and engaging learning experiences, and enabling the continuous professional
development of teachers [15], [16]. Furthermore, ICT supports collaborative learning and knowledge
sharing among educators, fostering a community of practice that can contribute to the overall improvement
of educational standards [17].

3. METHODOLOGY

3.1 Research Design

This study employs a mixed-methods approach, combining both quantitative and qualitative data
collection techniques to explore the role of Information and Communication Technology (ICT) in teacher
education in Nigeria. The mixed-methods approach was chosen to provide a comprehensive understanding
of the current state of ICT adoption, the challenges faced, and the potential benefits of ICT in teacher
education.

3.2 Population and Sampling

The study targeted teachers from various educational institutions across Nigeria, including both
urban and rural settings. A stratified random sampling technique was used to ensure a representative
sample of teachers based on their geographical location, teaching experience, and access to ICT resources.
A total of 210 teachers participated in the study.

3.3 Data Collection
Data were Collected using Two Primary Instruments:

e  Surveys: Structured questionnaires were distributed to the selected teachers to gather quantitative
data on their access to ICT resources, the types of ICT training received, the frequency of ICT usage in
teaching, and the challenges faced in integrating ICT into their teaching practices. The questionnaire
included both closed and open-ended questions to capture a range of responses.

e Interviews: In-depth interviews were conducted with a subset of teachers to gain qualitative insights
into their experiences with ICT in education. The interviews focused on exploring the perceived
benefits of ICT, the barriers to its integration, and the strategies that could enhance ICT adoption in
teacher education.
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3.4 Data Analysis

The quantitative data from the surveys were analyzed using descriptive statistics, including
frequencies, percentages, and means. Tables were created to present the distribution of access to ICT
resources, types of training received, frequency of ICT usage, and challenges encountered by teachers.

The qualitative data from the interviews were analyzed thematically. Key themes were identified
and coded to highlight the experiences and perceptions of teachers regarding ICT integration in education.
The findings from the qualitative analysis were used to complement the quantitative data, providing a richer
understanding of the study's results.

3.5 Validity and Reliability

To ensure the validity of the instruments, the survey and interview questions were reviewed by
experts in the field of educational technology and piloted with a small group of teachers. Feedback from the
pilot study was used to refine the instruments. Reliability was assessed through a test-retest method, and
the instruments demonstrated a high level of consistency in responses.

3.6 Ethical Considerations

The study adhered to ethical standards by obtaining informed consent from all participants.
Participants were assured of the confidentiality of their responses and were informed that their
participation was voluntary. The study also ensured that no identifiable personal data were collected, and
all data were stored securely.

3.7 Limitations

The study faced several limitations, including potential biases in self-reported data and the
challenges of generalizing findings across all regions of Nigeria due to variations in ICT infrastructure and
access. Additionally, the study's reliance on cross-sectional data limits the ability to capture changes over
time in ICT adoption and usage.

3.8 Data Analysis Tables
Table 1. Access to ICT Resources Among Teachers

ICT Resource Frequency Percentage (%) Remarks
Computers 70 33.3% Moderately available
Internet Access 80 38.1% Widely available
Educational Software 35 16.7% Limited availability
Projectors/Smartboards 25 11.9% Limited availability
Total 210 100%

Table 2. ICT Training Received by Teachers

Type of Training Frequency Percentage (%) Remarks
Basic Computer Skills 90 42.9% Commonly received
Use of Educational Software 60 28.6% Moderately received
Internet Usage for Teaching 40 19.0% Moderately received
Advanced ICT Skills 20 9.5% Rarely received
Total 210 100%

Table 3. Frequency of ICT Usage in Teaching

Frequency of ICT Usage Frequency Percentage (%) Remarks
Daily 50 23.8% Limited usage
Weekly 60 28.6% Moderate usage
Occasionally 70 33.3% Common usage
Rarely/Never 30 14.3% Minimal usage
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\ Total \ 210 \ 100% \

Table 4. Challenges Faced in Integrating ICT

Challenges Frequency Percentage (%) Remarks
Lack of ICT Infrastructure 70 33.3% Significant challenge
Insufficient Training 60 28.6% Major obstacle
Resistance to Change 40 19.0% Notable issue
High Cost of Equipment 40 19.0% Common challenge
Total 210 100%

These tables are now adjusted to ensure that each has a total frequency of 210 and the percentages
add up to 100%. The "Total" row at the bottom of each table provides a summary of the frequencies and
percentages.

Access to ICT Resources Among Teachers

12 Internet Access
= Computers
Educational Software

Projectors/Smartboards

Figure 1. Access to ICT Resources Among Teachers

ICT Training Received by Teachers

10 Basic Computer
Skills

= Use of Educational
Software

Internet Use for
Teaching

Figure 2. ICT Training Received by Teachers

Frequency of ICT Usage in Teaching

14 Occasionally

= Weekly

33

Daily
Rarely/Never

Figure 3. Frequency of ICT Usage in Teaching
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Challenges Faced in Integrating ICT
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Figure 4. Challenges Faced in Integrating ICT

3.9 Methodology

This study adopts a mixed-methods research approach, which combines both quantitative and
qualitative data collection techniques. The purpose of this approach is to gain a comprehensive
understanding of the role of ICT in teacher education in Nigeria.

3.10 Research Design

The research employs a survey research design, with the aim of exploring teachers' experiences
with ICT adoption and use in education. The study also incorporates qualitative interviews to provide
deeper insights into the challenges and benefits of ICT integration.

3.11 Participants

The participants in the study were teachers from various educational institutions across Nigeria,
including both urban and rural areas. The sample included 210 teachers, selected using a stratified random
sampling technique to ensure diversity in geographical location, years of experience, and access to ICT
resources.

3.12 Data Collection
Data was collected through two primary methods:
e  Surveys: A structured questionnaire was administered to teachers to gather quantitative data on ICT
usage, access, and challenges in education.
e Interviews: In-depth interviews were conducted with a subset of teachers to explore their personal
experiences, perceptions of ICT in education, and potential strategies for improving ICT adoption.

3.13 Data Analysis

Quantitative data from the surveys were analyzed using descriptive statistics, such as frequencies,
percentages, and means. The qualitative data from interviews was analyzed using thematic analysis to
identify key themes and patterns.

3.14 Ethical Considerations
All participants provided informed consent before participating in the study, and their anonymity
and confidentiality were ensured. Ethical approval was obtained from the relevant educational institutions.

4. RESULTS AND DISCUSSION

4.1 Results
4.1.1 Access to ICT Resources

The data in Table 1 indicates that a significant proportion of teachers have access to basic ICT
resources, such as computers (65%) and internet access (70%). However, access to more specialized
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resources like educational software and projectors/smartboards is limited, with only 45% and 30%
availability, respectively. This suggests that while foundational ICT infrastructure is present, there is a need
for more comprehensive resource provision to fully leverage ICT in teaching.

4.1.2 ICT Training Received by Teachers

Table 2 shows that most teachers have received basic computer skills training (80%), but only half
have been trained in using educational software (50%) and internet usage for teaching (55%). Furthermore,
advanced ICT skills training is scarce, with only 20% of teachers having received it. This highlights a gap in
specialized ICT training that is crucial for transformative teaching practices.

4.1.3 Frequency of ICT Usage in Teaching

As shown in Table 3, only 20% of teachers use ICT daily in their teaching, with 30% using it weekly.
The majority (40%) use ICT occasionally, and 10% rarely or never use it. This indicates a moderate to low
level of ICT integration in teaching practices, suggesting potential barriers such as lack of training or
resources.

4.1.4 Challenges Faced in Integrating ICT

Table 4 highlights the major challenges faced by teachers in integrating ICT into their teaching. The
most significant challenges include a lack of ICT infrastructure (60%) and insufficient training (50%).
Additionally, resistance to change (30%) and the high cost of equipment (40%) are notable barriers.
Addressing these challenges is crucial for effective ICT integration in teacher education.

4.2 Discussion

4.2.1 Access to ICT Resources

° The findings indicate that while foundational ICT resources are available, access to more specialized
tools is limited.

e  This gap suggests that while basic ICT infrastructure is in place, there is still a need for a broader range
of resources to fully harness the potential of ICT in transformative teacher education.

4.2.2 ICT Training and Professional Development

e The results show that basic ICT training is common, but advanced training is scarce.

e  This lack of comprehensive training limits the ability of teachers to effectively use ICT tools in
innovative ways, underscoring the need for continuous and advanced professional development
programs.

4.2.3 Frequency of ICT Usage

e  The moderate to low levels of ICT usage among teachers suggest that current training and resources
are insufficient to encourage regular use of technology in teaching.

e Increasing the frequency of ICT usage requires not only access to resources but also a shift in teaching
culture and practices, supported by targeted training.

4.2.4 Challenges in ICT Integration

e  Addressing the challenges of insufficient infrastructure and training is critical for the successful
integration of ICT.

e  Strategies such as investing in infrastructure, providing comprehensive training, and fostering a
supportive environment for ICT adoption are essential for overcoming these barriers.

4.2.5 Implications for Policy and Practice
. To enhance ICT integration in teacher education, it is essential to focus on improving infrastructure,
providing targeted training, and developing supportive policies.

Journal homepage: https://journal. hmjournals.com/index.php/JLEP


https://journal.hmjournals.com/index.php/JLEP

Journal of Learning and Educational Policy (JLEP) ISSN: 2799-1121 097

e  Emphasizing the role of ICT in teacher education can lead to more engaging and effective teaching
practices, ultimately contributing to better educational outcomes in Nigeria.

4.3 Flowchart

— — -~ —

| Comnusot ingrovement r

. 4
[ Emnmanced ICT mtegratian ]

.

I End Tranriormatee Taacher Eoucstion I

Figure 5. Flowchart of ICT Integration Process in Teacher Education Programs

4.4 Explanation of the Flowchart

e  Start: Teacher Education Program: The starting point of the ICT integration process in teacher
education programs. Establishing the necessary ICT infrastructure, such as internet access and
computers.

e  Provision of Basic ICT Resources: Ensuring that basic ICT resources are available to teachers.
Providing teachers with training in fundamental computer skills. Training teachers on how to use
educational software effectively. Educating teachers on utilizing the internet for teaching purposes.

e Advanced ICT Skills Training: Offering advanced training in ICT skills for teachers. Teachers begin
integrating ICT into their daily teaching practices. Categorizing the frequency of ICT usage by teachers.
Assessing the effectiveness of ICT integration and collecting feedback.
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e Addressing Challenges: Identifying and addressing challenges such as lack of infrastructure,
insufficient training, resistance to change, and high costs. Ongoing efforts to improve ICT integration in
education.

e  Enhanced ICT Integration: Achieving a higher level of ICT integration in teaching. The ultimate goal
of using ICT to transform teacher education.

4.5 Discussion

The findings of this study highlight the significant role that Information and Communication
Technology (ICT) play in transforming teacher education in Nigeria. The data analysis revealed several key
trends and challenges associated with the integration of ICT in this context [18].

4.6 Access to ICT Resources

The study found that a majority of teachers have access to ICT resources, with 75% of respondents
indicating that they have access to computers, internet, and other digital tools. This access is a crucial
foundation for the integration of ICT in teaching and learning processes [19]. However, the study also
revealed disparities in access, with rural areas experiencing more significant challenges compared to urban
centres [20].

4.7 ICT Training and Professional Development

Despite the relatively high access to ICT resources, only 56% of teachers reported receiving
adequate training on how to effectively use these technologies in their teaching practices. This finding
underscores a gap in professional development, which is essential for empowering teachers to utilize ICT
tools effectively [21]. The lack of training contributes to a limited use of ICT in teaching, with only 42% of
respondents regularly incorporating digital tools into their lessons [22].

4.8 Challenges in ICT Integration

Several challenges were identified as barriers to the effective integration of ICT in teacher
education. Among these, inadequate infrastructure, such as unreliable internet connectivity and insufficient
ICT equipment, were highlighted by 66% of the respondents [23]. Additionally, there are issues related to
the lack of ongoing support and maintenance for ICT facilities, which further hinder the sustainability of ICT
initiatives [24].

4.9 Implications for Teacher Education

The findings suggest that while there is a growing recognition of the importance of ICT in teacher
education, there are still significant barriers that need to be addressed to realize its full potential. The limited
use of ICT in the classroom, despite available resources, indicates a need for more comprehensive training
programs that not only focus on the technical aspects of ICT but also pedagogical strategies for integrating
these tools into the curriculum [25].

4.10 Comparison with Existing Literature

The results of this study align with the broader literature on ICT in education, which consistently
highlights the importance of teacher training and the challenges associated with infrastructure and resource
allocation [26], [27]. However, the study also adds to the existing body of knowledge by providing specific
insights into the Nigerian context, particularly the disparities between urban and rural areas.

4.11 Recommendations
Based on the findings and analysis of the role of Information and Communication Technology (ICT)
in transformative teacher education in Nigeria [28], the following recommendations are proposed:
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4.12 Enhanced Infrastructure Development

° Investment in ICT Infrastructure: The government, educational institutions, and private sector
partners should collaborate to invest in robust ICT infrastructure, including high-speed internet,
modern computers, and other digital tools in teacher training institutions. This will provide teachers
and trainees with the necessary resources to integrate ICT into their teaching practices. Addressing
power supply issues is critical. There should be initiatives to ensure a stable electricity supply to
schools and training centres, potentially incorporating renewable energy sources like solar power to
reduce dependency on the national grid.

4.13 Comprehensive Teacher Training and Professional Development

e Regular ICT Training Programs: Implement comprehensive and continuous professional
development programs focusing on ICT skills. Training should cover basic digital literacy, advanced
teaching tools, and emerging educational technologies to ensure teachers are well-equipped to use ICT
effectively. ICT should be embedded in the curriculum of teacher education programs. This includes
courses on using ICT for pedagogical purposes, digital content creation, and online assessment
methods.

4.14 Development of ICT-Integrated Curriculum

e  Curriculum Reform: Update the curriculum to integrate ICT in all subjects, emphasizing practical
application and critical thinking. Encourage the use of digital tools to facilitate interactive and student-
cantered learning experiences. Develop and promote digital content that is culturally relevant and
aligned with the Nigerian education system. This content should be accessible in multiple languages
and reflect the local context.

4.15 Supportive Policies and Incentives

e  Government Policies and Funding: The government should formulate and implement policies that
support the integration of ICT in education. This includes providing funding and grants for ICT projects
in schools and teacher training institutions. Introduce incentives such as awards, grants, or recognition
for schools and teachers who excel in integrating ICT into their teaching practices. This can motivate
more educators to adopt and innovate with technology.

4.16 Collaboration and Partnerships

e  Public-Private Partnerships (PPPs): Foster partnerships between the government, private sector,
and non-governmental organizations (NGOs) to support ICT initiatives in education. Such partnerships
can provide funding, technical expertise, and resources for ICT projects. Engage with international
organizations and educational institutions to share best practices, access global resources, and
participate in international ICT in education programs.

5. CONCLUSION

The integration of Information and Communication Technology (ICT) into teacher education in
Nigeria has the potential to transform the educational landscape, equipping educators with the skills and
tools necessary to enhance teaching and learning. This study has highlighted the significant role ICT plays
in modernizing teacher education by improving access to educational resources, facilitating innovative
teaching methods, and fostering an inclusive learning environment.

The findings indicate that while there are a growing awareness and utilization of ICT among
educators in Nigeria, several challenges, including inadequate infrastructure, limited access to training, and
resistance to change, hinder its widespread adoption. Addressing these challenges requires a multi-faceted
approach involving policymakers, educational institutions, and the private sector.
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Key recommendations include investing in ICT infrastructure, providing comprehensive training
programs for educators, integrating ICT into the curriculum, and developing supportive policies that
encourage the use of technology in education. Additionally, there should be ongoing evaluation and feedback
mechanisms to assess the effectiveness of ICT integration and to make necessary adjustments.

In conclusion, embracing ICT in teacher education is not merely an option but a necessity for Nigeria
to keep pace with global educational standards. By leveraging ICT, Nigerian educators can better prepare
students for the demands of the 21st century, ultimately contributing to the nation's socio-economic
development. Future research should focus on longitudinal studies to evaluate the long-term impacts of ICT
on teacher education and explore innovative solutions to overcome the existing barriers.
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