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ABSTRACT
This study aimed to assess the challenges of using Information and Communication Technologies (ICT) in selected secondary schools in Kibaha District, Tanzania. Specifically, the study investigated school-based and classroom related social, cultural, and teachers’ attitudinal factors. This mixed-case study employed different data collection methods, which included documentary review, in-depth interviews, questionnaires, observation, and focus group discussion. A total of 169 respondents, including 145 classroom teachers, 12 heads of schools, and 12 heads of academic units, participated in the study. The data analysis was done using mixed methods for triangulation. The major findings of the study on teachers' attitudes indicated that teachers were aware of and accepted that technology was useful, but some were not ready to incur costs for purchasing personal devices and internet bundles, had low motivation and self-efficacy, were not comfortable with ICT training, and had gaps in ICT application that needed intervention. The study further observed that the cultural environment, such as school characteristics, teachers’ backgrounds, and classroom and school culture, contributed to slow technological adaptation. In addition, the social point of view presented factors such as low parental involvement and school board leadership expectations that limited the use of technology in classroom teaching and learning. The study concludes that the challenges raised have to be addressed if technology is to be effectively used in teaching and learning. The study recommended that teachers’ attitudes and social and cultural factors challenging ICT usability be resolved to enable mediated-classroom practices. 
Keywords:  Social-Cultural, Information And Communication, Technology, Schools.
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CHAPTER ONE

INTRODUCTION

1.1 Introduction

This study investigated teachers’ attitude and secondary schools-based social-cultural challenges that hinder the use of ICT in teaching and learning in secondary schools in Kibaha district, Tanzania. This chapter introduces the background of the problem, statement of the problem, the purpose of the study, objectives of the study, research questions and significance of the study. Also, the chapter presents the scope and limitation of the study, the definition of terms and the organization of the thesis.

1.2 Background of the Study

The advances in Information and Communication Technologies (ICTs) have brought many changes in social, political, cultural, and economic lives. Based on this fact,  ICT has been viewed as a driving force for ongoing life changes, from traditional to modern ways of producing and providing services, thus enhancing individual and national development (Porter and Graham, 2016). Furthermore, technologies bring advantages to multiple sectors, including education, agriculture, business, and trade. They improve communication and efficiency in performing productive activities, which, in turn, contribute to national development (Mtebe & Raisamo, 2014). For this reason, the mainstreaming of ICT into various sectors is highly supported by international and local leaders, donors, and funders, especially in a sector that promotes social-economic development.

ICT (Information and Communication Technologies) are a collection of various tools and resources that can be used to communicate, create, disseminate, store, and manage information (Blurton, 2002) through gadgets or media such as telephones, telex, fax, radios, televisions, smartphones, video, and computer-based technologies such as electronic data interchange, radio broadcasting (radio and television), and telephone technologies. Popescu (2013) categorized ICT into three groups: Information Technology (IT), referring to computers as vital tools for data processing, saving effort, and time; Telecommunications Technology (TT), comprising telephones, radio, and TV transmissions; and Network Technologies (NT), which comprises the internet, mobile telephones, Voice Over IP (VOIP), satellite communications, and other forms of communication.

Globally, ICT is considered a tool with great significance to provide efficient and effective resolutions to imaginal challenges. UNESCO (2015) declared and proved that ICT is influential in everyday activities in different organizations. Generally speaking, technological innovation has provided the prevalence and rapid transformation and development of human society from the information to the knowledge age in almost all sectors, including agriculture, communication, banking, and education (Barakabitze, Fue & Sanga, 2017; Kafyulilo, Fisser & Voogt, 2016). 
There is no doubt that technological revolutions have influenced the new ways a man thinks about relationships and the redefinition of the acquisition of new knowledge. The use of ICTs has further changed different aspects of human life. The new generation of working tools has enabled the performance of various social and cultural activities with the power to influence every part of routine lives (Pawar, Qasem & Ahmed, 2020; Barakabitze et al., 2019).

Literature surveys on studies conducted in America, the European Union (EU), and Canada on the use of technologies in teaching and learning demonstrate that developed countries are far ahead in modern technologies as teachers and students benefit from the possession of these technologies. These technologies have enhanced flexibility because teachers can decide what, how, when, and where teaching and learning activities should be carried out (Altnay-Gazi & Altnay-Aksal, 2017). 
Teachers, specifically, are influential in sharing technology resources (Jaarsveldt & Wessels, 2015); as they explore new ways of using technologies to teach (UNESCO, 2015; Tarus, Gichoya & Muumbo, 2015) to increase skills, confidence, and enthusiasm to their students. UNESCO (2015) observed that ICT serves as the teachers’ powerful tool to easily access the content, prepare, and deliver the material to their students. ICTs have facilitated students' participation in everyday-learning activities (Bornman, 2016) while keeping up-to-date with subject content anytime and anywhere. 
According to Asongu and LeRoux (2017), technologies support learners’ to increase learners interest in learning and conduct research, while Jaarsveldt and Wessels (2015) asserted that technologies help learners to understand analytically, improve reading and comprehension skills. Moreover, Muhametjanova and Cagiltay (2016) proposed that ICT is assistive to students to undertake independent-active and self-responsible learning while benefiting in addressing their work to an external audience. Also, Tarus, Gichoya, and Muumbo (2015) insisted that technologies help students in externalities opportunities such as collaborating in doing assignments with people outside or inside the school. All these facts imply that students are helped to develop writing skills, fluency, originality, flexibility, and elaboration (UNESCO, 2015).

The African region is no exception to the global movement of technology intermediation waves in various aspects of social-economic and cultural activities. Studies from Morocco, Kenya, Rwanda, South Africa, Botswana, Mauritius, and Nigeria, just to mention a few, have proved that efforts to streamline ICT in different social-economic activities are in place. Barakabitze et al. (2015) cited that African countries have taken initiatives to introduce technologies into the education system; for example, most African countries have established national and education sector policies with components and actions that involve the mainstreaming of ICT in various levels of the education system. 
However, the question remained about strategies and procedures for each country to restructure the mainstreaming of technologies in education systems while overcoming cultural and social-economic challenges increasing ICT efficiency in education and socioeconomic activities to gain the best outcomes and influence livelihoods. The adoption of ICT in African countries is remarkable, though the rate of ICT remains slow and not uniform. The variation in the adoption of ICT is due to various challenges, including a lack of effective ICT policies and capital for supporting schools to possess ICT infrastructure, e.g., sustainable electricity, the internet, relevant software, and hardware devices (Muhametjanova & Cagiltay, 2016; Tarus, Gichoya, & Muumbo, 2015).

According to Barakabitze (2014), affordability and accessibility of technologies are among the prohibitive factors for the African countries to boost usage  in education. Other factors are students’ ICT literacy; effective leadership and administrative support in schools; lack of teachers’ awareness of the current ICT Policy for Education (ICT4E); economic and political factors; over-dependency on donors’ support; interdisciplinary and lack of innovation skills. Scholars such as Hennessy, Harrison and Wamakote (2010) and Elenein (2019) insisted that African countries should continue to pursue contextual mechanisms for overcoming constraints and factors influencing the use of ICTs, including the pedagogical, social, logistical, and technical issues to improve teaching and learning environments, thereby advancing schooling quality.

1.2.1 The Use of ICT in Education

ICT as an educational tool has the potentialities that play a catalytic role in enhancing teaching and learning in the classroom and beyond; for example, it enhances the scope of education by facilitating mobile learning and inclusive education; it facilitates research and scholarly communication. The impact of ICT and its potential for the education field is manifold. Today, the use of ICT is so widespread in society in such a way that classrooms should not be more undersized. 
Teachers must ensure that they take advantage of what ICT can bring to learners. However, students and young people must be taught to use technologies consciously and safely. As such, the educational sectors must assume the responsibility of gradual implementation of all the technologies that may favour teaching and students learning in some way and ensure that students are equipped to use technologies in response to their social and contextual environment. In the context of Tanzania, the study concentrated on where and how teachers view the use of technologies available at the school level as successful despite apprehended challenging factors (Donnelly-Hermosillo, et al., 2011).  Teachers’ challenging factors include exposition to well-equipped pre-service teaching programs to gain self-efficacy, a supportive classroom and school culture, readiness, beliefs, and attitude, overcoming anxiety, and the presence of supportive technology facilities (devices, equipment, and gadgets). Moreover, the position of social factors, including parents' involvement and school board leadership to enhance technology usability, also account for teachers' inability to utilize the power of ICT in teaching (Liu & Pange, 2014; Aslan & Zhu, 2016).

Shifting from the traditional classroom teaching to the use of ICT has never been a simple task. It involves a complex process that needs teachers’ readiness, flexibility, and adaptability to acquire new ways of undertaking professional responsibilities to gain the potentialities it holds.  A recent study by Hernández, Cumpa and Rodrguez (2018) pointed out that ICTs generate diverse methodologies, causing changes in didactics and pedagogies and allowing efficient utilization of educational resources to optimise the optimisation of educational resources the teaching-learning process. Based on Ali and Bin-Hadi, (2019), the tremendous advancement in the use of ICT in the education field has entailed that in the 21st century, teachers are required to be exposed to and use various ICT applications and procedures to enable teaching and facilitate students' learning.

 

Teachers are the key actors who can translate the planned curricula. Because of that, they are responsible for changing the modes of teaching from traditional to modern way through the utilization of digital-technology mediated tools. Hockly (2012) highlighted those technologies facilitate getting information, media, and skills to equip capabilities of practice in digital technology, communications tools, and/or networks to access, integrate, manage, evaluate, and create information as functional inputs in a knowledge society. Hence, in utilizing such advantages, teachers must be the change agents towards the utilization of ICT in education. They have to value the benefits of using technology, be anxiously and updated with technology, struggle to equip professional capabilities to teach with technology, and bring technologies in classrooms to assist students in achieving and prepare students to face multimedia technological expansion in the digital literacy era (Ahmed, 2019).

According to Mocanu and Deaconu (2017), the use of ICT in the education sector has significant advantages such as expanding formal and informal educational opportunities, modernizing education services, improving teachers’ skills, offering professional development support via external networks, increasing students’ performance, and equipping students with the competencies required to live in a knowledge-based society. Furthermore, Hattie (2009) explained the power of technology in removing teachers from being the primary controller of teaching and learning information. The ability of ICTs to expose students to the digital learning environment is also observed through the room for interacting with social networks such as WhatsApp, learning apps, Twitter, blogs, and Facebook after scheduled classroom hours (Shan, 2013).

Abubakar (2016) insisted that other potentialities of ICT enable teachers and students to access subject content videos, animations, simulations, and learn and solve problems that could not be feasible in print. Technologies such as devices, tools, and gadgets facilitate the development of manual fine-motor skills, depth perception, and visual orientation capacities to facilitate collective actions, leading to new qualities of school activity systems (Holzkamp, 1991). The students highly benefit from the use of technology as they are helped in the creation of more profound relationships with one another as advocated by various scholars (Sanga et al., 2013; Shan, 2013; Lu, Hou & Huang, 2010).  In addition, Underwood and Dillon (2011) expressed that full use of ICT may enable the teachers to link existing pedagogical philosophy to bring positive observable impacts in the classroom through integration.

1.2.2 Tanzania's Efforts to the Use of ICT in Education

Tanzania's Education Policy (ETP) declared that secondary education is the second level, comprised of 6 years circle after completion of the primary education level, of which four (4) years for ordinary secondary level and two (2) years for advanced secondary level (URT, 2014). Currently, the Certificate of Secondary Education Examination (CSEE) is considered a significant pre-requisite criterion for getting employed in public sectors and it is a bridge to pre-university (Advanced Secondary education) and tertiary education levels. 
Students who completed secondary education are required to possess competencies and confidence to live and compete with the requirements of dynamics in a "knowledge society,". This necessitates the government to develop frameworks to guide streamlining the use of technologies in teaching and learning. Like in other developing countries, the use of ICT as a tool for improving social-economic activities is evident in Tanzania. For example, ICTs have been used  in politics as a way of speeding up democracy (Parliament in Tanzania, election campaigns advocated via local television channels); for example, the citizens are engaged in various platforms for social-economic debate in local languages (Jamii Forums); enabling more accessible and faster money transactions and transfer through SimBanking (Tigo Pesa, Airtel Money); and remove distance while increasing social-bond among people (Whattsup, Instagram, Facebook). Such evidence proves that ICTs have played essential roles in the socio-economic and cultural lives of the current generation (Kelly-McHale, 2013; Nishino, 2012).

 

According to UNESCO (2015), Tanzania strived to place changes to digital mediated classroom activities through various efforts, including setting the vision, developing plans, policies, and strategies implementation using various programs and projects. In Tanzania, the nation's development vision 2025 insisted on having well-trained human capital and a competitive educated society for sustainable individual development, henceforth contributing to national development (Tanzania Development Vision, 2025). In the education sector, technologies are regarded as a multilateral competitive advantageous tool for improving and changing pedagogical practices (Pima et al., 2016; Popova & Fabre, 2017); increasing academic performance (Lwoga & Komba, 2015); and promoting collaboration, communication, critical thinking, and creativity skills for the achievement of the national development vision, missions and goals.

Tanzania had 5,289 (4002 government-owned) secondary schools with about 109,335 secondary school teachers (BEST, 2021). The increase of government-owned schools, the number of teachers and students in diversified learning and teaching environment countrywide alarmed the government; henceforth necessitating the need to find modalities for integrating ICT in secondary schools as a tool for improving pedagogical practices; improving quality and standards; improving management and funding of secondary schools for individual, students, teachers, community and national sustainable development. Therefore, the government developed the National Information and Communication Technology (ICT) policy and later on ICT policy for education as a map guide for squinted into a new venture (URT, 2003; 2016).
In operationalizing these policies, the government invited partner countries, and stakeholders through Public-Private Partnership (PPP) via the Ministries of Science, Technology, and Higher Education (MSTHE) and the President's Office, Regional Administration, and Local Government (PO-RALG) to collaborate and implement various programs and projects in enforcing integration of ICT in secondary schools teaching and learning. Among the observable initiatives include the introduction of the Information and Computer Studies (ICS) syllabus for Secondary schools, the National ICT Programme, Tanzania Beyond Tomorrow, e-Schools Project with objectives to equip schools with ICT infrastructure, devices, gadgets, tools, internet, electricity, and teachers’ training, e-learning platforms, and materials designing to increase the efficiency of pedagogical practices in the beneficiary secondary schools.

 

In 2013, the Ministry of Education, Science, and Technology (MoEST), President’s Office-Local Government Authority (PO-RALG) partnered with MasterCard Foundation and Global e-Schools and Communities Initiative (GeSCI) to formulate and implement the ICT Competency Framework for Teachers in Tanzania (ICT-CFT). This was done based on multiple global standards covering 15 areas, five (5) educational domains, and three (3) progressive levels, namely technology literacy, knowledge deepening, and knowledge creation for teachers (UNESCO, 2008; https://www.gesci.org). 
The project focused on Strengthening Innovation and Practice in Secondary Schools (SIPSE) in Tanzania, focusing on digitalizing 40 secondary schools from Pwani and Morogoro regions. Specifically, it aimed to improve quality, the relevance of education provision, learning outcomes and transform secondary schools into Digital Schools Distinction (DSD) (https://www.gesci.org). The program offered training to 1,200 secondary school teachers on various ICT digital skills, including surfing e-content, designing and sharing digital content by using videos and animation, and engaging in various online educational platforms.

 

Mkumbo (2015) asserted another effort was the Tanzania Beyond Tomorrow (TBT) program launched by the President in 2012 and defined as an e-Education Program for Basic Education to be implemented between 2011 and 2020. The project was intended to assist secondary education through utilization of ICT to alleviate the shortage of mathematics and science teachers, improve access, equity, and quality through the integration and harmonization of ICT in teaching and learning. Moreover, researchers such as Hooker et al. (2011), Badau and Sakiyo (2013) expressed that creating a unified ICT framework may enhance the use of appropriate ICT in education, provide and improve ICT infrastructure to support teaching and learning. According to them, such efforts may also provide capacity building, transform basic education curricula for e-delivery modes, develop guidelines for e-education programs, integrate ICT in educational management functions, enhance research and development were among TBT project components.

 

On the other hand, the programs of Tanzania Secondary Schools e-Learning (TanSSe-L) and ICT-Based In-Service Teacher Education for Secondary Schools (ICT-BITES) provided the training on skills and knowledge for creation, storage, re-use, sharing, and delivering of digital learning materials to secondary school teachers in the Kibaha district (Lujara, 2010; Swarts & Wachira, 2010). The efforts are further witnessed through various televisions broadcasting, the ICT training sessions aired in Swahili and English via TBC and Star TV. The sessions enable the acquisition of skills and knowledge using local language. These trainings facilitate the teachers and students who are committed to being in the position of blending technologies in classroom activities. Likewise, there are joint-venture efforts for designing, developing, and distributing e-content learning materials in the country. For example, recently, the University of Dar es Salaam (UDSM) collaborated with Halotel to develop retooling multimedia-enhanced content for science and mathematics subjects (Halostudy, 2018). The developed content was deployed in 426 secondary schools connected with Halotel internet in Tanzania (Mwakisole, Kissaka, & Mtebe, 2018).  

Tanzania Institute of Education (TIE) on the other hand is in the progressive project of designing an online library comprised of various textbooks, reference books, and literature books for pre-primary, primary, and secondary school students and teachers (https://www.tie.sc.tz/); Moreover, there is Shuledirect, which is an independent NGO, which has managed to develop an eLearning platform with eight subjects' e-content materials, assignments, and feedback for secondary school students (https://www.shuledirect.co.tz/). The project has reached out more than 10,000 learners countrywide (Shuledirect, 2018).

The government of Tanzania is struggling to provide financial and material assistance to schools to overcome the challenge of ICT equipment, infrastructure, and necessary facilities (UNESCO, 2015). Approximately 31.4% of 3,601 government secondary schools are equipped with computers, whereby 20.1% have internet access (MoEST, 2017). Equipping schools with devices and infrastructure is an ongoing process based on government and various funders' financial capabilities. The observations also show that most secondary schools, even those located in rural areas, are installed with electricity powered by the Rural Electrification Programme (REA) (https://www./tanesco.go.tz/ ). Mobile telephone companies are also holding hands in ICT streamlining for the schools that are in ICT for teaching projects through subscribing less pre-paid amount or free the internet services to schools, teachers, and students to increase internet accessibility; for example, Halotel, Vodacom, Airtel, Zantel, TTCL, and Tigo.

1.2.3 Challenges and Opportunities in Integrating ICT in Secondary Schools
The increasing global use of technology at various education levels makes secondary education in Tanzania not to be in isolation or exception in its various pedagogical and administrative activities. Studies for so long have indicated various teachers' challenges and opportunities for integrating ICT in teaching and learning. For example, Amuko, Miheso and Ndeuthi (2015) found that teachers are confronted with significant difficulties in improving their technical skills and knowledge, as well as for self-training in the use of ICTs in their classroom instruction; also, was indicated by the findings that a lack of capacity development assistance contributes to teachers' low attitude about incorporating technology into their instruction, notwithstanding their excitement (ibid).

Teachers face challenges integrating ICT into the educational process in four areas: teaching and teacher preparation, attitude and knowledge, ICT training, and school leadership assistance (Ekberg & Gao, 2018). The terms "teaching" and "teaching preparation" relate to the difficulties instructors encounter both throughout the lesson preparation process and during the classroom content delivery session. Attitude and knowledge are concerned with teachers' attitude backgrounds situated into beliefs, perceptions and knowledge about using ICT in the classroom. ICT training is about modalities to expose the education instructors to techno-how and techno-practices of new ICT skills and competencies. Finally, the term "support from school leadership" refers to rescuing procedures adopted by school leadership to assist teachers in encountering the difficulties faced with ICT inclusion in teaching and learning.

In case of teaching and teacher preparation challenges, teachers accept that ICT is vital for students. However, it is affected by teachers' common techniques in accessing digital resources, shortage of time, resistance to integrating ICT into the teaching and learning process, access to IT-pedagogical support, and having a large workload (Ekberg & Gao, 2018; Rabah, 2015; Kale & Goh, 2014). Further, Ekberg and Gao (2018); Basak and Govender (2015) mentioned that teachers have a low attitude toward integrating ICT into teaching as they lack confidence, have insufficient knowledge of the benefits of using ICT in teaching, are less motivated and are reluctant to make organizational changes toward integrating ICT into the teaching and learning process. Furthermore, Jacob, Jegede, and Musa (2020) asserted that the administration of information and communication technology (ICT) in secondary schools is challenged by inadequate funding for ICT education, inadequate ICT facilities in secondary schools, unstable power supply, high cost of ICT facilities, poor implementation of government ICT policies, poor network service and coverage, and poor ICT literacy.

1.3 Statement of the Problem 

Information and Communication Technologies (ICT) have brought new teaching and learning experiences for both teachers and students in Tanzania (Chirwa, 2018; Kuboja, 2019; Mtebe & Raphael, 2018; Ngeze, 2017). Whereas the use of ICT in classroom teaching and learning is still in its embryonic stage (Barakabitze et al., 2019), Tanzania continues to take several initiatives to ensure there is an effective use of ICT in teaching and learning at all education levels, including secondary schools (Kafyulilo, 2015). However, the available evidence indicates that the use of ICT in teaching and learning has been experiencing several challenges related to teachers and teaching preparation, shortage of IT-pedagogical support, shortages of technological infrastructure; internet accessibility, lack of reliable provision of electricity in schools, 
ICT management (Asongu & Le Roux, 2017; Ekberg & Gao, 2018; Rabah, 2015; Kale & Goh, 2014; Munyengabe et al., 2017; Patti & Esther, 2018; Tabira & Otieno, 2017). Studies like that done by González-Sanmamed, Sangrà and Muñoz-Carril (2017), Mwila (2018), Thannimalai and Raman (2018) and Islahi (2019) indicated that cultural, social, and attitude challenges do affect the use of ICT in teaching and learning. However, cultural, social, and attitude posed challenges to the effectiveness of ICT use in secondary schools in Tanzania, particularly in Kibaha, which have not been explored. This study intends to explore to what extent attitudes, and social and cultural factors have been a stumbling block to the effective use of ICT in secondary schools in Tanzania.

1.4 General Objective

The study's general objective was to investigate the challenges of using information and communication technology in secondary schools in the Kibaha district in Tanzania.
1.5 Specific Objectives 

The study was guided by the following specific objectives:

i. To explore the extent of teachers’ attitudes in the effective use of Information and Communication Technology (ICT) in facilitating teaching and learning in secondary schools. 

ii. To determine how does culture affect the effective use of Information and Communication Technology (ICT) in facilitating teaching and learning in secondary schools. 

iii. To examine how does the school-based social aspects affect the effective use of Information and Communication Technology (ICT) in facilitating teaching and learning in secondary schools. 

1.6 Research Questions

The following three key research questions guided this study: -

i. To what extent are the teachers’ attitudes affect the effective use of information and communication technology (ICT) in facilitating teaching and learning in secondary schools? 

ii. How does the culture affect the effective use of information and communication technology (ICT) in facilitating teaching and learning in secondary schools?

iii. How does the school-based social aspects affect the effective use of Information and Communication Technology (ICT) in facilitating teaching and learning in secondary schools? 

1.7 Significance of the Study

The study contributed to knowledge, knowledge sharing and knowledge dissemination on aspects related to difficulties faced by secondary school teachers on effective use of information and communication technology (ICT). The study added to our understanding of teachers' related attitudes, social and cultural factors that influence the use of ICT, as well as ICT related teaching and learning activities in the classroom and secondary schools’ context. 
The findings contributed to schools-based strategies for promoting and involving stakeholders, such as parents, community, and teachers, to encounter challenges associated with the effective use of ICT in the classroom. In the research community, the study contributed to the research knowledge, skills, and competencies in theories, philosophical paradigms, methodology, and methods for investigating social, cultural, and attitudes that affect the use of ICT in secondary schools.

Theoretically, the study contributions are based on hypothetical assumptions that the two selected theories (TRA) and (CHAT) comply with working as the holistic lens for this study in the exploration of factors challenging teachers to use technologies in classroom activities within the selected school context. The study provided theoretical and practical contributions to the procedures and approaches employed. In this study, TRA and CHAT facilitated generating findings on social, cultural, and attitudes as challenges affecting the efficient use of ICT in secondary school teachers within the school context. Practically, the theories of TRA and CHAT contributed to the selection of methods, approaches, design, and research tools to study how culture, attitude, and social aspects affect the implementation of ICT in secondary schools, particularly in the Kibaha District.

To teachers, the study provided practical implications. Teachers need support and motivation to develop a positive attitude, comfort, and value technology as a friendly working tool. For teachers to overcome anxiety and negativity towards ICT, they need to create readiness teachers based collaborative networks. The heads of schools had to facilitate the provision of supportive technical and practical environments. For example, the study findings revealed that teachers need a room to practice, rethink, and prioritize their own manageable devices to change the digital oriented teaching mode, approaches, and methods. To add, parents, as key school stakeholders for reshaping students' learning styles, should be prepared to incur costs associated with ICT innovation and devote time and position to expose students to various ICT training programs, such as those offered through part-time mode. Other practices have implications for school boards, as decision-makers of various school actions are supposed to be liable for ICT excellence, diminishing, or failure in schools. However, they either engage stakeholders or commit to school funds to ensure they meet ICT requirements for teachers and students.

Other managerial contributions are made to educators, including the government, stakeholders, policymakers, and decision-makers. The study findings and recommendations open eyes to the need to put more effort into boosting technologies' practicality in secondary education.  There is a need for proper planning, appropriate actions, strategies, and programs for equitably ICT investment in schools. In ICT application, there are claims that teachers were exposed in ICT content during pre-service training but are not competent; this study advocated the need to re-visit the ICT syllabus and content for pre-service training to encounter challenges that make teachers graduate semi-competent. Further, heads of school as main school supervisors had to encourage, make follow-ups, and design in-house strategies to encounter shortfalls faced by teachers, ensure teachers and students operationalize ICT culture through developing focused school ICT vision, classroom ICT culture, and school ICT culture.

1.8 Delimitation of the Study

ICT is a broad area of study involving information, communication, and technology aspects. This study concentrated on the aspect of technology as comprised of various tools, gadgets, equipment, and devices useful for teaching and learning within the classroom context. Moreover, the concentration of the study was on the application rather than the technical part. Moreover, on the application, the study focused on teachers’ attitudes, social and cultural factors, and the challenges teachers face in using technologies in teaching and facilitating students' learning. The study was delimited to public and private secondary school teachers selected from Kibaha District. The findings relied on the teacher’s raised contextual factors, then thematically and descriptively analysed, discussed, and documented the implication. 

1.9 Limitation of the Study 

This study was limited to the proportional sample size of 169 respondents drawn from 12 secondary schools engaged in ICT projects and programs in the Kibaha District. The selected sample size might not be proper to represent the challenges of the use of ICTs in other districts in Tanzania, which have a population of 5,289 secondary schools (BEST, 2021). The small proportion of sample size entailed administering a cross-sectional survey during data collection. Moreover, this qualitative study intended to get data on teachers’ intrinsic views, feelings, and opinions on attitudes, social, and culture associated with ICTs in teaching and learning practice. The researchers knew that there were possibilities for respondents to hide some information. Therefore, the study findings were triangulated using questionnaires, observation, in-depth interviews, and Focus Group Discussion (FGD) to reduce this weakness. The findings' conclusion, generalization, and recommendations were limited to the Kibaha district.

1.10 Operational Definition

The following are operationalized key terms of the study.

i. Technologies: The term technology as used in this study refers to competencies required by teachers and students to use digital teaching and learning devices, including laptops, overhead projectors, the internet, desktops, and smart mobile phones for teaching and learning activities.

ii. Cultural factors: In this study, "cultural factors" were taken to mean teachers’ characteristics and backgrounds, classroom characteristics, school visions, and characteristics influencing the teachers’ attitudes to using technologies.

iii. Social factors: The study used the term "social factor" to refer to the ability of schools’ stakeholders' influences, in particular, parents and school boards, to influence the usability of technologies in facilitating students' learning.

1.11 Organization of the Thesis
The chapter presents an introduction to the study by explaining the purpose of leading the reader from a general subject area to a particular field of research (that is, difficulties facing secondary school teachers to use ICT in teaching and learning processes effectively). It has sufficiently established the context of the research being conducted by summarizing current understanding and background information about the topic, stating the purpose of the work in the form of the hypothesis, question, or research problem, and briefly explaining the rationale, methodological approach, highlighting the potential outcomes to be revealed, and describing the remaining structure of the study. 

Generally, the thesis covered five chapters. Chapter one consisted of an introduction with the background, statement of the problem, significance, delimitation, limitations and organization summary of the research report. Chapter two comprised a review of related literature subjected to the theoretical, empirical literature, conceptual framework, and research gaps. Chapter three presented a systematic way of conducting the study (example: research methodology, data analysis). Chapter four presented and discussed the research findings.  Last but not least, chapter five provided a summary in a nutshell, a general conclusion, and the study's recommendations. The following chapter a review of the literature to establish what is already known about the research subject and identify the existing knowledge gap.

CHAPTER TWO
LITERATURE REVIEW
2.1 Introduction

The literature review is a survey of scholarly sources on a specific topic of the study. This survey involves getting findings from the relevant publications (such as books and journal articles) and critically analyzing and explaining what is known about the subject matter under investigation and what is not known. Within this context, this chapter presented the literature review from various scholars who wrote on the challenges of using Information and Communication Technology in teaching and learning. The chapter is organized into four main parts. The first part comprises theoretical perspectives and other related literature presented in the second part. The third part of this chapters empirical studies and conceptual frameworks and the last part is on the research gap that this study attempted to fill.

2.2 Theoretical Perspectives

A study on difficulties in using ICT in secondary schools in Kibaha Tanzania is guided by two theoretical perspectives, the Cultural Historical Activity Theory (CHAT) and the Theory of Reasoned Action (TRA). These two theories have been chosen because ICT continues to advance in developed and developing countries in shaping educational practices, including secondary school education.  Within the development of ICT, the theories of CHAT and TRA can be used to describe challenges related to culture, attitude, and social aspects. This study assumes that social, cultural, and attitudes shape the choices to act upon decisions to use or not to use ICT in secondary schools. Human beings can decide upon actions to take. Teachers are human beings who can think and reason and make decisions about the use of ICT in secondary schools (Kuboja, 2019; Prathapagiri, 2020). Secondary education still experiences challenges related to the digital divide, increasing the digital literacy gaps. An attempt is made to present the CHAT and TRA perspectives in light of the challenges facing the use of ICT in teaching and learning activities in secondary schools in Tanzania.

2.2.1 Cultural-Historical Activity Theory
Cultural-Historical Activity Theory (CHAT) was developed by Vygotsky (1978). This study adopted the triangular System Activity Modal (Engeström, 1999) in analysing social and cultural factors leading to challenges in mainstreaming ICTs into the school system focusing on teachers and other school elements. The theory states that human activities are mediated, scaffolded, and internalized by social and cultural contexts and strengthened by cultural tools and artefacts. Vygotsky (1978) criticized the study of human activity in isolation from social and cultural contexts (Engeström, 1999). Vygotsky (1978) mentioned that tools such as technologies are used to facilitate human activities; in this case, teaching and learning activities to achieve the best education outcomes (Turuk, 2008). The theory highlights teaching and learning as cultural activities mediated by cultural artefacts (Engeström, 2001). In this stance, ICT plays a role.

 

Cultural-historical activity theory defines ICTs as social tools whose application in schools is based on cultural experience, which is unified among society’s practices. CHAT defined ICTs as a social-cultural tool whose usability requires social, cultural, and historical cognitive transformation (Engeström, 2001). According to Leidner and Kayworth (2006), culture in this study was used to explore, describe, and define teachers' behaviours irrespective of the application of ICTs in the classroom and school systems. Based on CHAT, teachers are active subjects in the schools' activity systems with the responsibilities of being change agents and goals directed at undertaking classroom teaching activities. 
According to Engeström (2001), activities are relatively independent but are defined within the schools’ activity systems' division of labour. Teachers are horizontally responsible for implementing specialized teaching subjects and other curriculum implementation responsibilities in secondary schools. Besides, the vertical teachers’ responsibilities are composed of power and status. In such a context, teachers must adhere to the set of rules and regulations. Still, they may be subjective in some decisions influenced by attitudes toward choosing to use ICTs in teaching and learning activities.

 

Educational psychologists posed teaching and learning using ICTs as psychological activity (Kohler, 1926). The study of the challenges of using ICT in teaching and learning in secondary schools has two main aspects: the school as a social-cultural system of activity whereby teachers are the primary change agents influencing other elements to change from cultural-historical perspectives. Teachers' attitudes and cognitive abilities for teaching and learning activities are stocked with traditional approaches (GuanLin et al., 2012). They are now requested to changeto start using new ICT-mediated approaches (Barakabitze et al., 2019). Teachers’ cognitive function has the power to develop a weighing attitude on acceptance and rejection of ICTs due to the influential social-economic factors, therefore, impacting classroom activities (Aslan & Zhu, 2015). The second aspect is that of social and cultural factors influencing school activities.

 

The CHAT theory has various strengths, including being a practice-based approach providing a healthy framework for analysing professional work practices, including education service provision (Julkunen, 2013). Moreover, the CHAT has strength in providing multi-dimensional, systemic approaches that include cultural, social, and psychological motives with multi-tools in performing teaching and learning as a social activity. Thus, the theory enables the researcher to analyze complexities and convictions evolving within teaching professional practices stipulated within inner behaviour reflective of the use of ICTs in classroom teaching and learning activities (Yliruka & Karvinen-Niinikoski, 2013). On the other hand, the weakness of the CHAT is vested in the provoking of contradictions in the elements of the system, signified by the activity actions characterized as inter-relatedness, which requires every element of the system to work as a whole to attain the set of goals.  According to Engeström (1987), the internal contradictions between the use-value of an activity and its exchange value exist within each of the six nodes of the activity system triangle: subject, tool/artifact, object, rules, community, and division of labour.

2.2.2 Cultural-Historical Activity Theory Assumptions
Activity is the essence of human functioning, which drives human life towards participation in an object-oriented activity (Daniels & Gutierrez, 2009). Activities are the centres of human minds when striving to interact with the world, socially constructing and sharing meaning (Yamagata-Lynch, 2010). According to Engeström (1999), five hypothetical principles explain tool and artifact intervention in social activity systems: community of practices, historicity, multi-voicedness, contradictions, and expansive transformations. However, in performing various activities in the school systems, teachers are expected to adhere to rules and regulations to fit into what is termed a ‘community of practice’ (Wenger-Trayner, Farnsworth & Kleanthous, 2016). In this study, "community of practice" implies teachers who perform various pedagogical activities guided by acts, rules, regulations, and directives (URT, 2014; 2016; Yamagata-Lynch, 2010). According to Engeström (2001), artifacts-mediated and object-oriented activity systems have networked relations with other activities in the schools' teaching and learning systems reflective of society at large (Tsui & Law, 2007). 

Multi-voicedness implies pressures and tensions from the community of practice, which are influenced by multiple points of view, traditions, interests, and supports (Engeström, 1999), affecting teachers’ decisions to perform ICT-related activities to create knowledge. According to Harasim (2012) and Engeström (2001), knowledge is no longer perceived as the outcome of an individual mind but rather a collective of outcomes based on the individual mind's contribution to different activities. Therefore, the challenges of the use of ICTs in secondary schools need stakeholders’ inquisitive moral, technical, and material support until teachers value, overcome social-cultural factors, and accept the use of technologies in secondary schools' systems (Barakabitze et al., 2019; Munyegabe, Yiyi, Hiyan & Hitimana, 2017).

 

Historicity is situated in individual background behaviour, dictating what is currently perceived as accurate. Secondary school teachers are accurate and comfortable performing classroom activities using traditional approaches and methods (Ndibalema, 2014; GuanLin, 2012), which makes streamlining the use of ICT to face challenges easier (Muhametjanova & Cagiltay, 2016). These challenges influencing the use of ICT artefacts were studied, analysed, and understood against the secondary school community's history (Engeström, 1999).

 

Historical structural tensions within and between activity system elements have resulted in contradictions (Engeström, 1999; Miettinen, 2009). Studies of human activity should consider the challenges of the conflicting nature of social-cultural practices (Engeström, 1999); pay attention to instability (internal tensions) leading to contradictory challenges in the process of change and transformation from teaching without to teaching with technology tools and artefacts (Wang & Wu, 2015; Aslan & Zhu, 2016). These conflicts make individuals weigh out internal contradictions toward expansiveness and transformation in new activity systems fully mediated by ICTs (Cole & Engeström, 1991).

 

Primary contradictions in teaching with ICT in secondary schools’ classrooms are between the school management, leadership, and teachers (Barakabitze, 2014); teachers and students (Liwanag, 2015); and schools and education authorities in district, region, and nation (Sifa et al., 2007) in the provision of social-economic resources such as material, technical, and financial implications. Teachers need motivation and support to overcome challenges in re-conceptualizing classroom activities and professional responsibilities in a broader horizon to foster transformative and accomplishment-oriented putting technologies into practice (Asongu & Le Roux, 2017). 

Secondary schools’ technology practices move through relatively long cycles of expansive qualitative transformations. However, as contradictions within and between the elements in secondary school systems are aggravated, some stakeholders begin to question and deviate from the established norms, attitudes, and perceptions to adopt new ways of doing things (Hernández, Cumpa & Rodríguez, 2018). It may lead to envisioning and collective change efforts towards full expansive transformation (Kafyulilo et al., 2016). A complete cycle of expansive transformation is understood as a collective journey through what Vygotsky (1978) called the Zone of Proximal Development of the activity.

 

However, a total community of practice transformations occur when the objectives and motivations of ICT-mediated activities are radically re-conceptualized (Igbo & Imo, 2017) to embrace a broader horizon of possibilities than in the previous mode of performing an activity (Barakabitze, 2015). For example, total use of ICT in Tanzania secondary schools' classroom transformation is expected to be accomplished when goals for using technologies in teaching and learning are fully re-conceptualized into teachers’ training curriculum, schools possess a fair number of ICT devices, change assessment modes, and transform the whole society into ICT embracement (Kafyulilo et al., 2016, Ngeze, 2017).

 

All in all, the study used the Cultural-Historical Activity Theory (Vygotsky, 1978) and adopted the system activity model (Engeström, 1999) as the lens to analyse the gaps existing in elements of the classroom as a sub-social-cultural activity system having familiar traditional tools and artefacts to be merged with new ICT tools. The analysis of challenges contrary to streamlining the use of ICTs was conducted on teachers (subjects) to get knowledge on how they are influenced to acquire new experiences (technology-mediated activities) to gain articulated potentials (outcomes) as presented in Figure 2.1.
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Figure 2.1: Engeström (1999) System Activity Model
2.2.3 Theory of Reasoned Action 

The Theory of Reasoned Action (TRA) is based on the assumption that human beings are systematically reasoning to utilize or process the information available to them (Ajzen & Fishbein, 1975). The theory portrayed that individual behaviour is primarily determined by one’s attitude and social-cultural norms underlined in cognitive structure, constantly calculate and evaluate to reject or accept the performance of new behaviour in question as presented in Figure 2.2.
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Figure 2.2: Theory of Reasoned Action (Fishbein and Ajzen, 1975)

Principally, TRA was used to scrutinize teachers’ views, attitudes, perceptions, and norms, leading to dynamics and contradictions challenging the use of technology in classroom teaching and student learning. There is no holistic theoretical framework to be used as the lens to study all factors challenging the use of ICTs in the classroom. Therefore, the selected theories complemented each other in analyzing and synthesizing the attitudes, and social and cultural factors that hinder ICT practicality explored by teachers based on the schools' context. 

2.2.4 Theory of Reasoned Action Assumptions

Fishbein and Ajzen (1975) asserted three hypotheses guiding the Theory of Reasoned Action (TRA). First, teachers are influenced by intentional behaviour situated in existing knowledge, attitudes, past behaviour, and social pressures that act as barriers to adoption, adaptation, and mitigation of intentional ICT actions in classroom activities (Aslan & Zhu, 2015; Gifford, 2011). The attributes of attitudes, perceptions, views, and opinions function a weighted combination of personal positive or negative affective feelings, social-cultural factors pressurizing individual performance or neglecting the new behaviour to be adopted despite the potential it holds (Mahdi & Al-Dera, 2013). According to studies by Barakabitze et al. (2019), Bornman (2016), and Tabira and Otieno (2017), teachers are influenced by a multi-factor including integrated curriculum, access to devices, training, motivation, technical support, internet connectivity, the workload with time, rules and regulations, competence and confidence, which either press up or down cognition in accepting or rejecting the acquisition and use of technology in classroom activities.

Furthermore, intentional behavior is recognized as an interesting exciting action (s) because every action occurs toward some target in a specific context and at a specific time (Fishbein & Ajzen, 1975). For example, teachers could develop an intrinsic positive/negative attitude and views toward ICT with the target of experiencing digital potential in a classroom teaching and learning context across time located for the subject lesson (Mahdi & Al-Dera, 2013). Furthermore, the cognitive structure can predict and indicate teachers’ actions from normative beliefs irrespectively to the given behaviour (Aslan & Zhu, 2016). However, Du Toit, Wagner, and Fletcher (2017) insisted on moral support through persuasive communication and motivation to individuals or groups of teachers as strategies to enable re-thinking and compliance to/not to perform/adopt ICT practices (Nguyen & Lobo, 2017).

In the study Challenges affecting the use of information and communication technology in teaching and learning in secondary schools in Tanzania: A Case of Kibaha District, both theories complemented each other. The study possessed the objective of teachers’ attitude in using ICT for teaching activities that were speculated using TRA as the lens to find out the relation of attitude towards observable and non-observable behaviours. Teachers hold standard subjective norms that make consciousness in teaching without ICT, and when it comes to the intervention through the introduction and mainstreaming of ICT, a discrepancy emerges between attitude, cognitive and intentional behaviour. 
However, the study comprised school as an activity, the social activity systems having dependent elements influenced by social and cultural backgrounds (norms) with the power to affect and influence the teachers’ beliefs. These beliefs are connected to individual teachers, schools, and classroom characteristics predefined within the cultural and social backgrounds, with the ability to push up or down the influential behaviour associated with using new artefacts to attain object-oriented and activity-mediated goals. Therefore, the theory of TRA and CHAT was used to evaluate how teachers’ attitudes, the school, and the classroom as activity systems are influenced by cultural and social factors to use ICTs.

2.3 Review of Related Literature

2.3.1 Beyond Adoption of ICT in Teaching and Learning 

In the educational context, the adoption of ICTs involves the utilization of a combined set of technologies for processing and transmitting information for teaching, learning, and educational development (Karsenti, 2009). According to Toure (2008), technologies can improve educational quality, with reflective and strategic power to change individuals’ mindsets to deepen the teaching and learning process. Studies have credited ICT adoption in teaching and learning practices with its focus on changing teaching and learning practices from traditional to modern digitalized didactics (Figueiredo & Afonso, 2005; Seaman & Seaman, 2017). Further, Tarus, Gichoya, and Muumbo (2015) argued that inducing ICT practices is initiated through online course materials, where teaching and learning do not have a place and pace and are accessible 24 hours a day, at any time without limitations.

 

Teachers’ willingness is important in adopting and using digital innovations in classroom practice for successful switching to integrative e-pedagogies, digital online education resources, and mobile technologies (Groff & Mouza, 2008; Gess-Newsome, 2003). Teachers are the key element in school systems responsible for streamlining technological innovations to facilitate learning (Vanderlinde, Aesaert & van Braak 2015). According to Fullan (2001), teachers’ views on innovative technologies are crucial factors demanding acceptance decisions for success, speed, and extent of usability in teaching and learning. Based on these facts, scholars’ contributions on the use of e-pedagogies, digital open educational resources, mobile technologies, and barriers to adopting ICT in teaching and learning from Global, Africa, and Tanzania are presented.

2.3.2 The Use of E-Pedagogy and Digital Open Education Resources in Pedagogical Practice
The Internet and the World Wide Web (www) play a vital role in disposing of different types of learning materials in unlimited spaces without any restrictions on people and time constraints (Tarus, Gichoya & Muumbo, 2015). Open Education Resources (OERs) are defined by Lambert (2018) as developed, innovative digital-technology enabled accessibility of free learning materials, primarily intended to benefit and empower non-privileged learners who may be under-represented in education systems or marginalized in the global context. Also, Wiley and Hilton (2018) argued that OERs are comprised of activities made possible by using e-pedagogies, including open courseware and content, open software tools (e.g. learning management systems), open materials for e-learning, repositories of learning objects, and free educational courses (Hylen, 2005; Eremias & Subash, 2013).

 

The caution was presented by van Jaarsveldt and Wessels (2015) that teaching and learning processes are complex activities requiring multiple tasks, efforts, and flexibility of teachers and learners. Various scholars’ observations delineated that the use of digital innovation holds assistive tools to encounter the complexities; for example, Vandeyar (2015) insisted on the adoption of using ICT tools in education to facilitate the teaching and learning processes in different forms and levels of education through the utilization of e-pedagogies and open education resources. Also, Karunanayake, Naidu and Mohan (2016) observed that OERs can empower teachers and students to be flexible in accessing and using copyright materials for academic and research purposes.  Further, Bisell (2009) pointed out that the use of OERs enabled educative materials to be freely available on online sites for everyone. This made the knowledge become free in non-commercial terms for everyone in a convenient place and space.

The study in British Columbia conducted by Paskevicius and Irvine (2019) described how and why educators are using open education resources to guide their pedagogical designs. The study found that the availability of new and emerging technologies provides advanced tools for enacting principles of social-constructivism, peer-review, and inquiry-driven assessment, providing formative feedback in learning design, providing opportunities for educators to change their practices, and employing principles of sound learning design. Paskevicius and Irvine (2019) insisted that new technology innovation leads to new norms and interpretations of teaching and learning activities.

Another study on the advantages and limitations of using open educational resources in small countries conducted by Krelja (2016) in Kuala Lumpur cautioned that implementation of OER has certain limitations. The study cautioned that limited resources and support hinder customization and creation of OER for teachers to engage in mediated educational practice, continuing to depend on traditional teaching methods with occasional use of digital content and ICT. Krelja (2016) insisted that the first important step towards technology acceptance is the creation of awareness to raise and uplift positive attitudes about the use of OER. Furthermore, the recommendations made by Krelja (2016) recommendations on the use of OER were based on valuing the culture of participation, collaboration, and sharing the open access to bring notable contributions to scientific information for knowledge society development.

 

There are substantial accrued benefits to students and teachers in the utilization of innovative technologies, particularly OER and e-pedagogies. Sandanayake (2019) study on promoting Open Education Resources based on blended learning in the University of Moratuwa, Sri Lanka. The Faculty of IT used the Moodle Learning Management System (LMS) as the online platform for the teaching and learning process. Students were trained on using the LMS for academic purposes since teachers and academicians used it to upload assignments and lesson material. The findings from that study showed that the use of the platform has importance to students and teachers; to students, it facilitated the promotion of learner-centred, self-directed, peer-to-peer and social/informal learning, better facilitation, self-learning skills, collaborations among learners in sharing knowledge, and skills. Also, it was found that technology can enable teachers to use the courses in multiple illustrations, hence improving the pedagogical practices. Sandanayake (2019) recommended using OER materials instead of traditional textbooks to substantially reduce the cost of course materials for both teachers and students.

 

The study by Dhanarajan and Porter (2013) on Asia perspectives proved that OER had the advantage of beingwas cost-effective in developing curriculum and quality teaching-learning material. These advantages enabled OER to become popular with online course designers. UNESCO (2014) declared that OER are types of educational material in the public domain or introduced with an open license. Moreover, the study by Karunanayake, Naidu and Mohan (2016) declared that the use of OER enabled users to engage in innovative methods and move beyond access to the best practices. Consequently, Tallvid (2016) cautioned that teachers and students do not like drastic changes in teaching and learning, especially those that entail innovations, even though the time to equip secondary schools with technology infrastructure and equip students with strong e-knowledge-based skills for the knowledge-based economy is now.

 

According to the technical report by Adala (2017) on assessing the impact of OER availability on the emergence of Open Educational Practices (OEP) in Sub-Saharan Africa focused on the use, repurposing, creation, and sharing of OER in AVU institutions from Kenya, Somalia, Tanzania, Uganda, Zambia, and Zimbabwe. The findings indicated that OER had an impact on teaching and learning practices. For example, they are used as a resource for course development, training, lesson preparation, and teaching learners on campus and at a distance. Adala (2017) added that the potential of using OER leads to the emergence of other educational dimensions and vice versa; it is also helpful in repurposing OER through contextualizing content materials found useful through aligning with standards or syllabus. These benefits entail that OER modules are valuable resources for creating other OER content, and by doing so, knowledge and skills are developed through repurposing, creating, or sharing.

 

The study conducted in South Africa by Van der Merwe (2014) involved high school teachers presented that teachers’ stocks of teaching materials could be significantly boosted by the selective adoption of locally developed and/or moderated free and open education resources, as was mentioned by Hart (2014) that the strategy offered the real promise of boosting the quality of education. Moreover, Van der Merwe (2014) signified that the culture of sharing skills and resources among teachers through the spirit of open education could potentially improve the quality of teaching and learning.

Tanzania is rapidly struggling to transform the secondary school education system by incorporating technologies in pedagogical practices to keep up with increased secondary school enrolment rates (URT, 2014). Nihuka (2008) argued that technology integration in education in Tanzania is an inevitable endeavour that poses significant challenges to the existing curriculum and teachers’ professional competence. This necessitates the design and development of appropriate professional development programs to improve teachers’ pedagogical-content-knowledge and skills to effectively implement technology-related innovations in education (Nihuka, 2008). 

Based on Karsenti and Fievez (2013) argument, most teachers use technology to provide content digitally instead of using it to enhance learner-centred approaches. Therefore, Shimba, Mahenge and Sanga (2017) concentrated on determining the effectiveness of a simulation approach (virtual labs) versus a hands-on-lab approach for teaching and learning computer networking skills conducted in SUA University Tanzania. It was revealed that the hands-on lab approach was more effective for imparting practical, problem-solving skills, knowledge, and competency to students compared to the simulation approaches (Shimba, Mahenge, & Sanga, 2017). These facts implied that technologies complement the traditional teaching mode, as insisted in the studies of Mtebe and Twaakyondo (2012) that e-Learning interventions such as animations and simulations can facilitate students' learning of difficult concepts.

 

The study by Baker et al. (2013) done for the Asante Africa Foundation on e-learning for teachers' training focused on providing a landscape review of national and international policies and initiatives that affect education in Tanzania. That study signified the best identified practices for using e-learning ICTs to train teachers and improve the country’s education system. It was argued that the use of prospective e-learning models, mobile learning, and Massive Open Online Courses (MOOCs) are the best in effectiveness, cost, rural feasibility, scalability, and sustainability.

An analysis of e-Learning impacts and best practices in developing countries regarding secondary school education was conducted by Olson et al. (2011) in Tanzania. In the analysis, the advantages of e-pedagogies ere mentioned: students experience self-paced course content through e-reading devices, interactive lessons, exercises, quizzes, games, conduct research, writing and homework using computers, mobile technologies, communication in classrooms, and groups’ presentation. The findings by Olson et al. (2011) showed that teachers were assisted in delivering interactive lessons through online classes, viewing TV shows and videos, conducting multi-media classrooms using a projector or screen, projecting subject lesson content in PowerPoint slides, an interactive whiteboard, news broadcasts, and interactive websites. Another finding was that teachers were positioned to use drawing graphics and educational software to demonstrate virtual experiments.

 

Moreover, teachers used online or hosted material and software to get training materials, take exercises and tests to uplift competencies, collaborate, share the experience with diverse communities of practices, and get equitable ideas from a multi-professional environment (Olson et al., 2011). On top of that, other valuable advantages found related to e-pedagogy were enabling teachers to monitor individual student activity and progress using feedback programme for reviewing assignments and homework tasks even outside of school hours; the use of learning management systems and computer-aided assessments (tests, grades) being beneficial and cost-effectiveness to schools.

2.3.3 The Use of Mobile Technologies in Education 

The world of technologies is now affected by innovations due to users’ requirements for smaller, faster, portable devices (Wang et al., 2012). The rapid global investment and innovation in ICT have entailed personalizing teaching and learning and other social-economic activities using mobile technologies (Ferraira et al., 2015). Mobile technological advancements, combined with widespread availability and low-cost subscription of mobile devices, are resulting in massive penetration across the globe. The study by Ferreira, Santos-Pereira, Moreiraand Durão (2015) in Portugal exposed that worldwide it was estimated that by the year (2020) there would be 10 billion mobile devices. However, the world population is not more than 8 billion.  According to Kaliisa and Picard (2017), in countries such as China and the USA, 97% and 90% of adults own a cell phone, with 64% being smartphones.

 

Mobile technologies, including smartphones and tablets, are innovations associated with different methods and motivating strategies contributing to the teaching and learning process (West, 2013). These devices are categorically divided into digital media players (iPods and iPod Touches), smartphones (iPhones, Android phones, BlackBerrys, and Windows phones), Personal Digital Assistants (PDAs), and tablets computers (iPads), being signified as educational mobile learning tools (ibid).

 

Davison and Lazaros (2015) presented those mobile technologies have observable pedagogical functionality useful for quick lesson content delivery, task planning and collaboration, searching for information, assessments, and accessibility of virtual environments such as discussion boards. Ishtawaiwa (2014) argues that these innovative mobile technologies possess the advantages of making learning more enjoyable and flexible and are assistive to teachers in checking students' attendance and reporting, reviewing student marks, accessing school data, managing schools’ schedules more effectively, and providing course materials to the students.

Mobile technologies and devices have fundamentally brought changes to students, teachers, teaching, and the learning environment. This has changed how education is accessed. Physical classrooms and learning time are not prevailing, as the study of Ally and Tsinakos (2014) conducted in Vancouver showed that students are able to communicate with teachers and fellow students to satisfy knowledge needs at anytime and anywhere. 
The findings from the study by Montrieux, Vanderlinde, Schellens and De Marez (2015) on the use of tablet devices in secondary schools in Belgium showed that they impacted teaching and learning practices in classroom settings. Further, the study divided teachers into categories of innovative and instrumental. The innovative teachers attempted to shift from the teacher-centred to learner-centred approach by changing their teaching style by transforming lessons following the advantages a tablet device can offer. In contrast, colleague instrumental teachers used the device as a "book behind glass".

 

The study by Kraglund-Gauthier (2019) on Learning to Teach using Digital Technologies: Pedagogical Implications for Post-Secondary contexts, delineated that the art of teaching within learner-centred approaches by employing digital and mobile technologies has advantages in the provision of flexible space, individualized learning, and discovery through engaging different groups in the same classroom. On the other hand, the same technologies are associated with risks resulting in an ethical dilemma, i.e., teachers' experienced pedagogical processes and academic identity challenges, particularly in teaching and learning contexts. To capture digital experience challenges, teachers must reconsider and reallocate traditional pedagogical practices and subject lesson content to diverse experiences from a globally connected society. Based on Kraglund-Gauthier (2019) views, in both experiences, the concepts of reflection-on-practice and reflection-in-practice remain of prime importance; consideration and addressing teaching and learning in and outside the classroom with digital and mobile technologies leads to the emerging of a rich pedagogical experience.

 

 The study of e-Transform conducted by the World Bank (2012) ranked Africa as the second-fastest-growing region in mobile penetration, with 650 million mobile subscribers, being more than the USA or European Union (EU). New mobile technology users are estimated to increase by 130 million in developing countries each year. Mobile phones and digital devices are booming and transforming every aspect of life in Africa (Nleya & Mokgoare, 2014). In wealthier developing countries such as South Africa, 89% of people own mobile devices. In comparison, countries in Sub-Saharan Africa, such as Kenya and Uganda, stand at 83% and 65% of mobile device owners, respectively (Johnson et al., 2015).

 

Moreover, Africa is said to have very few studies on the use of mobile smartphones in teaching and learning (Mafa, 2018). In African countries, mobile technology in education is mainly witnessed in universities compared to secondary schools. This makes literature for secondary schools limited (Kallisa & Picard, 2017). The policy, regulations, and directives are silent on using mobile devices for secondary and primary school students for learning purposes (Witt et al., 2016). The study conducted at Makerere University in Uganda showed that mobile devices are cheap in affordance and give students greater control over learning while at the same time increasing access to the course material (Asiimwe & Grönlund, 2015).

 

Furthermore, the findings from the study by Mayisela, (2013) conducted at South African University on the blended learning course articulated that students who accessed mobile technology had an increased opportunity to access the courseware of the blended learning course. The use of mobile phone applications and social networks such as Facebook, WhatsApp, and Twitter, among others, increased the speed with which students communicated with one another and with teachers (Mansour, 2016; Gachago et al., 2015). The study on the use of mobile technology devices in secondary schools in Botswana conducted by Mafa (2018) found that mobile technologies enhanced teaching and learning, thus improving learning. Scholars recommended the importance of incorporating mobile technologies into the curriculum (Mansour, 2016; Witt, et al., 2016; Mafa, 2018; Kallisa & Picard, 2017). 

 
In Tanzania, the price of mobile devices has significantly decreased to the US $30, allowing many users to access the internet via mobile devices (Mtebe & Kondoro, 2016). Internet users have increased from 29% in 2014 to 40% in 2016, while mobile penetration had increased to 80% of the total population by 2017 (TCRA, 2017). The government has recognized mobile technologies as a potential important education diversification channel for increasing the competitiveness of the Tanzanian workforce (URT, 2010; 2014). 
There are several factors for mobile technology accessibility, as Kafyulilo (2014) mentioned, affordability, portability, accessibility, operability, and applicability. The scholars further added that the full utilization of mobile devices requires a constant connection to the internet or network (Mtebe & Kondoro, 2016; Kafyulilo, 2014). The government mainstreamed mobile technologies as part of strategies to enable schools to deliver a higher quality of education. However, studies critique that students have access to mobile technologies but are not permitted to bring devices to school (Mtebe & Kondoro, 2016). 

 

According to Mosha and Lugimukamu (2019), in their study conducted in Arusha with students from higher learning institutions on mobile computing device security awareness found that students used mobile devices to store and keep personal data, and access social media platforms. They stored data using the storage devices such as a memory card. Further, their study established that studedents accessed and read class-related notes, accessed bank information and made financial transactions, as well as install and accessed computer applications. Mtebe et al. (2015) assert that among the advantages of using mobile technologies are witnessed in Moodle in conducting assessments in secondary schools. 
However, despite such advantages, there was a challenge of usability due to the shortage of infrastructure, policy and teachers’ attitudes in acceptance or rejection of using mobile technologies as a potential pedagogical tool (Gibbons et al., 2018). Also, Kukulska-Hulme (2014) argued that innovative mobile technologies posed many practical and ethical challenges to educators; teachers lack the necessary knowledge, skills, and attitude to adopt technology changes (Isaacs, 2012); teachers need technical and pedagogical support to be conversant and confident in using new emerging technologies (Cheng, Guan & Chau, 2016); teachers are required to gain self-efficacy and competency in the use of devices (Song & Kong, 2017).

Despite the advantages, mobile technology could lead to destructive behaviors. For example, internet addiction, like other addictive behaviours, has a negative effect on many aspects of a person’s life, including academic performance. For example, the study by Victor (2013) on the impact of Facebook usage conducted in Mwanza stated that students tend to spend too much time on social media and lose valuable study time. Also, studies like that of Kihwele and Bali (2013) conducted in Dodoma showed that parents and teachers had subjectivity and suspicions about the risks of allowing learners to access mobile phones, believing it has a detrimental effect on academic performance and moral values. Moreover, Adhikari et al. (2016) and Kumar (2016) warned that mobile phones make teachers utilize extra time monitoring students’ behaviour.

2.3.4 Barriers to the Adoption of ICTs in Teaching and Learning

The weaknesses and challenges in the education and training sector have hindered the exploitation of ICT to address key education challenges of access, relevance, equity, and quality (Calder, 2009). The recommendations made by Skidmore and Provida (2019) are that schools need coordinated systemic and institutional efforts to improve the alleviation of technology, sustainability, encouragement, and increased classroom participation. Multi-dimensional factors influence the incorporation and use of ICT in teaching and learning categorized into external and internal barriers (Kayisire & Wei, 2016). 
External barriers are classified as the shortage of equipment, unreliability of equipment, shortage of technical support, and other resource-related matters, whereas organizational culture, teacher-level factors, beliefs about teaching, and openness to change are the internal barriers to ICT incorporation (Kayisire & Wei, 2016). Other technology incorporation barriers are the shortage of training, time, and equipment (Asongu & Le Roux 2017; Tabira & Otieno, 2017; Bornman, 2016).

Time to engage in different education platforms is also pointed out as the barrier to using OERs and e-pedagogy implementation in schools. Skidmore and Provida (2019) insisted that in Ontario, Canada, lack of professional recognition for engaging in OER and e-pedagogies is a significant barrier to participation, adoption and development by tenured and tenure-stream faculty members in post-secondary education. Seaman and Seaman (2017) exposed that in the United States (US), the users of OER faced a time barrier because they had to devote time to find suitable resources. 
When teachers and educators do not have enough time to search for material, they claim on lack of material in electronic education platforms. Also, Hayman (2018) delineated that to Ontario educators, the lack of availability of OER in a specific discipline or sub-discipline has been a significant barrier to adopting OER. Therefore, students and teachers should make sure are allocate enough time to engage in the utilization of innovative technologies, particularly OERs and e-pedagogies, to gain substantial benefits.

 

In Africa, the teaching and learning process is conducted with limited integration of ICT facilities, Adala (2017) declared that in Sub-Saharan Africa, contextual factors are enabled or constrain the use and impact mainstreaming of new technology innovation in teaching and learning practices. For example, awareness of the OER's existence, access to the OER, access to ICT infrastructure and tools, an OER policy, and institutional support. These facts are reflectively pointed out by Barakabitze (2014); Mathevula and Uwizeyimana (2014), that educational institutions possessed few computer laboratories with few computers; educational institutions possessed limited electricity supply (Patti & Esther 2018). Despite the efforts to improve the access to telephone networks in most African countries, Emmanuel et al. (2017) deliberated that the costs for bandwidth are unaffordable or out of reach to many schools across the continent, mostly in rural and remote areas which are either unserved or underserved.

 

Furthermore, the study on the challenges of integrating ICT in teaching and learning activities conducted in South African rural secondary schools warned that ICT integration in education is occurring relatively slowly in many countries due to various factors (Mlunghisi & Dominique, 2007). The uptake of ICT in education is influenced by lack of formal policy, financial resources, basic infrastructure, and teachers with appropriate skills (Oroma, Kiden, Maghendha & Ntiyani, 2013). Also, researchers insisted on the shortage of training, time, ICT equipment, infrastructure, and materials (Muhametjanova & Cagiltay, 2016; Porter & Graham, 2016; Tarus, Gichoya & Muumbo, 2015; Barakabitze, 2014).

 

Malekani (2017) studied access to and use of ICTs in secondary schools in Morogoro Municipality in the Tanzanian context. Malekani (2017) recommended the need for teachers and students to be motivated to realize the learning opportunities inlined with ICT support, provision of ICT courses to teachers through in-service training, provision of adequate guidance on how to use ICT tools, interpretation of ICT policy, frameworks, guidelines, and syllabi, installation of ICT facilities at the school level, provision of basic ICT tools and materials. It was suggested that computers and the internet have not yet effectively been nominated as the foremost resources to facilitate learning and teaching activities. Students are primarily dependent on teachers for content knowledge, note-taking, class activities marking, and provision of handouts and printed materials. Malekani (2017) exposed that teachers and student are not taking advantage of the resources offered at school in accessing digital resources.

The study by Calder (2009) conducted in Morogoro on Secondary Education for Girls’ Advancement (SEGA-ICT) showed that schools notified challenges for initiating the use of technologies being low energy technology, low maintenance of com​puters, and lack of renewable energy. The challenges of attitude, skills, competencies, and beliefs about ICT are among the factors that hinder the use of ICT (Barakabitze, 2019; Kyafulilo, 2014). Scholars insisted on teachers’ perceptions and motivation in ICT use being the main determinants of successful ICT use in learning activities (Al-Awidi & Aldhafeeri, 2017; Qasem & Viswanathappa, 2016). 
Other arguments were focused on teachers’ preference for teacher-centric instruction, emphasizing memorization as a mode of self-study (Apiola et al., 2011; 2012); teachers’ low ability to initiate student-centred learning and appropriate use of technology in teaching (Calder, 2009) thus discouraged critical thinking among students (Apiola et al., 2012); and limited strategic leadership and administration to pioneering the championship activities related to ICT for Education (ICT4E) as most of the implementation efforts are uncoordinated and fragmented (Oroma et al., 2013).

2.4 Empirical Literature

The empirical studies from global, regional, and local perspectives on the attributes of teachers’ attitude views on the use of technologies, the impacts of cultural factors in affecting teachers' views on the use of technologies, and school-based social aspects influencing the use of technologies as the main attributes needing intervention for changing classroom practices were presented.

2.4.1 Teachers’ Attitude to the Use of Technologies

 The study on the relationship between beliefs and the ways teachers use ICT was conducted in Spain classrooms by Aldama and Pozo (2016). That study employed open-ended questionnaires to children and teachers from the primary education level to get insight into beliefs and use of ICT. It was found that teachers possessed a wide gap between views and actual use of ICT in classrooms; teachers have positive attitude views that ICT possessed tools to assist student-centred learning; fostered motivation even though the classroom activities are still using one-directional with contents conveyance neither highly developed nor noticeably transformed traditional ways of teaching. Aldama and Pozo (2016) suggested that it is vital to establish a new culture of mainstreaming the use of ICT in classroom activities.

 

The study on teachers’ views of ICT integration in Colorado, USA, was conducted by Hong (2016). The study employed face-to-face interviews that involved 23 social studies teachers in getting their views, experiences, and attitudes towards ICT. The study found that most of the teachers who participated had positive attitudes towards ICT as an instructional tool and wanted to learn more about ICT for effective use in classrooms. Moreover, Hong (2016) results proved that teachers claimed the low availability of ICTs was a significant barrier that limited their use of ICT in the classroom. The study suggested that ICT use in the classroom depends on teachers’ attitudes towards the concept; therefore, developed training should consider the identified teachers’ opinions, concerns, and needs regarding ICT integration.

 

A study on the utilitarian versus hedonic teachers’ acceptance of ICT use was conducted by Limone, Sinatra, Tanucciand Monacis (2019) in Italy. The data was collected using questionnaires administered to 374 teachers who attended an in-service training course in ICT based on working experiences. Limone et al. (2019) results showed differences between the group scores of perceived usefulness and behavioural intention for the use of the computer. The study found that the bivariate associations with classroom use of technology were strong and positive. Also, the study proved that teachers’ beliefs were strongly related to all motivational factors, with regression analysis of 46.9% of the variance in ICT class use which indicated the highest value of perceived enjoyment, thus highlighting the teachers’ hedonic-oriented motivation.

 

The mixed research was conducted by Çetin (2016) on the effects of the Teacher Professional Development Programme (TPDP), intended to get science teachers’ views about using computers in teaching and learning in Turkey. The study employed surveys and semi-structured interviews to collect data from 43 science teachers selected from different regions who attended the programme for five days. The research participants created different science subject modules and evaluated them through micro-teaching sessions. According to Çetin (2016), most science teachers initially lacked the necessary skills and knowledge for using computers in teaching. However, after the TPDP, the majority of science teachers developed positive views on using computers in teaching and learning. Teachers also suggested ways and methods to successfully integrate ICT into teaching.

 

The study was conducted in Malaysia on implementing ICT policy (Blended Learning Approach): Investigating factors of behavioural intention and use behaviour by Yeop et al. (2019). The questionnaire was administered to collect data from 720 teachers. The empirical findings showed that Use Expectancy (UE), Social Influence (SI), Facilitating Conditions (FC), and Teacher Efficacy (TE) were significant factors affecting Behavioural Intention (BI) and Use Behaviour (UB) of technologies. Moreover, Yeop et al. (2019) revealed that experience factors moderate the relationship between Facilitating Conditions (FC) and Use Behaviour (UB). The study suggested that workload factors are moderated by two aspects, one aspect is that of Use Expectancy (UE) and Behavioural Intention (BI) relationships, and another aspect is that of Teacher Efficacy (TE) and Behavioural Intention (BI) relationships.

 

Adegbenro, Gumbo and Olakanmi (2018) studied the in-service secondary school teachers’ technology integration needs in an ICT enhanced classroom.  The focus group interview was administered to a group of 21 in-service teachers selected from the secondary schools in Pretoria in Gauteng Province, South Africa. The study findings showed that teachers had a positive attitude towards using ICT in teaching activities and wanted to learn how to integrate ICT in classroom teaching effectively and efficiently. Also, the study presented that teachers required training in computing skills on software installation, web design software, creating the database using MS Access, electronic resources for teaching, and use of e-mail and the internet. Adegbenro, Gumbo and Olakanmi (2018) recommended that the findings are essential to guide teachers’ trainers when planning training programs in ICT and education.

 

A study on teachers’ experience in the use of ICT to facilitate teaching from teachers' perspectives in Ilala District, Dar es Salaam was conducted by Mafang’ha (2016). The study used questionnaires and interviews administered to 70 secondary school teachers. The study findings showed that using ICTs in teaching and learning increases individualized cyber interactions; facilitate the delivery of educational resources; open access to global based knowledge; enrich didactics resources integration, and simplifies teachers’ work. However, these potentials are obstructed by teachers’ who possess a negative attitude, lack of confidence and competence; unlimited access to ICT resources and facilities; lack of technical support; inadequate supportive ICT infrastructures, and lack of professional development. The study suggested that teachers should develop a positive attitude towards the use of ICTs when provided with relevant in-service training; refurbish equitable infrastructures; equitable ICT devices; allocate funds for ICT equipment and devices, and employ the ICT technical support staff.

2.4.2 Cultural Factors and the Use of Technologies 

Culture consists of the beliefs, behaviours, objects, and other characteristics common to the members of a particular group or society. People and groups define themselves through culture, conform to society's shared values, and contribute to society. Thus, culture includes many societal aspects: language, customs, values, norms, morals, rules, tools, arts, knowledge, collective identities, and memories developed by members of all social groups that make their social environments meaningful. Cultural-Historical activity theory defines ICTs as a social tool whose application in the school system involves cognitive transformation influenced by cultural and social-historical effects. Cultural-Historical Activity Theory (CHAT) is useful for defining social behaviours of school elements respective to the application of ICTs (Leidner & Kayworth, 2006). 
Siding with Gilakjani (2013), multi-dimensional factors encourage or discourage teachers from using technologies to undertake classroom teaching activities. Culture comprises a set of values, and social norms, describing rules for social interactions (Hofstede & Hofstede, 2010). Culture is not unified, controversial, and irrelevant among individuals, organizations, and society. Culture influences how people see and understand the world and interact and communicate. Thus, culture has a great extent of influence on ICT practices in teaching. Based on the study's scope, the empirical evidence literature survey on school ICT-culture, classroom culture, and teachers’ ICT culture are presented.

 

School culture is an essential consideration for ICT integration (Tearle, 2003). School culture is defined as the basic assumptions, norms and values, and cultural artifacts shared by school members (Maslowski, 2001). Based on Krelja (2007) ideas, educational institutions and teachers must understand and customize school culture according to digital teaching practices. Therefore, schools need to develop ICT culture as an indicative, directional, and visionaries’ instrument showing the direction of practices to all elements of the school system. The school's ICT culture shaped teachers' attitudes, values, and convictions toward accepting and pursuing new technologies. However, teachers create their own ICT implementation culture in teaching. 

 

The study conducted by Krelja (2008) on the influence of teachers' ICT culture involved 320 teachers drawn from primary and secondary schools in Istrian County in Croatia. The sample was selected using a simple random sampling technique whereby polling and questionnaires were used for data collection. Krelja (2008) found a relationship between the level of teachers’ ICT culture and the way they organize and conduct classes when applying ICT. The study suggested that the schools encourage the spreading of ICT culture for teachers’ personal and professional development. Krelja (2008) suggests that the best strategy introduces technology into classroom teaching. This strategy will influence teachers to change habits, perceptions, and attitudes about the role and importance of ICT. The study admitted the need to merge today’s society's requirements with teachers’ professional work. Krelja (2008) recommended that ICT practice improves the teaching environment methodology. Finally, technology has become part of everyday teachers’ practice.

Alcántar et al. (2017) studied the use of ICT by high school students and the impact on academic performance in the state of Jalisco, Mexico. The survey involved 988 students in a technological high school and was carried out using quantitative methodological approach. The descriptive results from that study showed that students having internet access from home are likely to utilize daily hours on the internet or social networks. Alcántar et al. (2017) found that students who devote many hours a day to the internet or social networks negatively affect their academic performance, which affects their school performance.

 

Classrooms are subsystems of the school system with their micro-culture. Classroom culture is formed by complementing diverse, multicultural students and teachers, forming codes and climates to influence the teaching and learning activities. Studies conducted in different regions worldwide show that classroom climate is an essential predictor for teachers to undertake teaching activities smoothly, henceforth contributing to students’ achievement. Students’ discipline, routine rules, levels of interaction, communication, and collaboration approaches between teachers and students are the main attributes forming the classroom culture, contributing to the school culture (OECD report, 2009).

 

The study on the use and management of ICT in schools: strategies for school leaders was conducted by Adu and Olatundun (2013) by surveying empirical literature with a concentration on strategies for managing the use of ICT. Adu and Olatundun (2013) found the need to develop a school ICT policy as a blueprint for designing and managing ICTs for students and teachers systematically and progressively. Another finding was on leaders learning technology applications to be technological conscious and competitive, emphasising that leaders who are computer literate are aware of classroom teachers’ needs. Also, Adu and Olatundun (2013) added that the school leader should recognize personal teachers’ ability, encourage all teachers to participate, and share technical and pedagogical methods in a team. Furthermore, school leaders should strategize ICT's clear vision for the involvement of ICT experts and, soliciting funds from good partners, collaborate with the community, public, and corporate sector. The findings also insisted that school leaders prioritize training programs for teachers to promote a sense of professionalism and motivate them to learn new knowledge to gain new skills and competencies (Adu & Olatundun, 2013). The conclusion was that school leaders and teachers were being pressured to change because ICTs brought new roles and responsibilities. Therefore, they had to find mechanisms for implementing and sustaining technological innovation.

                                                                                        

The study on the influence of selected factors on implementing the Information and Communication Technology policy by Njoroge, Ngugi and Kinzi (2017) involved 32 headteachers from public secondary schools and quality assurance standard officers drawn from Naivasha Sub- County, Kenya. The researchers employed an ex post facto research design and the questionnaire and structured interview for data collection. The findings by Njoroge, Ngugi and Kinzi (2017) showed that schools’ visions of ICT policy have the highest negative impact on the implementation of ICT policy compared to factors related to the cost of ICT infrastructure and teachers’ ICT skills. The study implied that the implementation of ICT in schools is significantly dependent on the school’s vision for ICT, with a school visionary strategic plan (Njoroge, Ngugi, & Kinzi, 2017).

 

Blau and Shamir-Inbah (2016) study on digital competencies and long-term ICT integration in school culture was conducted in Israel in Northern district elementary schools. The data was collected using an online questionnaire for the school principal and ICT facilitator. Based on the findings from Blau and Shamir-Inbah (2016), the positive predictors (63%) of variance in general school ICT culture assist teachers to frequently use ICT in lessons, use technology for enhancing pedagogy, teachers gain digital competence, use digital content designed by teachers, change to e-pedagogies through updating class website, school portal update (negative predictor), e-communication within school staff, teacher and parents.

 

Wunder (2017) studied the influence of cultural background on teaching and learning in synchronous online sessions that involved 17 teachers from five different countries. The data was collected using the Skype interview, and a phenomenological approach was adopted for data analysis. The results showed two perspectives from the teachers´ and the students´ cultural backgrounds. The first was the existence of different cultures and what the teachers experienced consciously, such as awareness of adjusted didactics when teaching in a virtual classroom with a diverse student culture; the second perspective is that of the teachers' behaviours related to the theories of white ignorance. The study by Wunder (2017) concluded that a virtual classroom is a safe environment for students and teachers from diverse cultural backgrounds; offers a mixture of tools that can be used appropriately to create interactivity and construct knowledge with diverse participants.

 

Teachers’ characteristics are important non-manipulative factors influencing the adoption and use of technologies. According to Schiller (2003), teacher characteristics, including age, gender, education level, and background, are essential attributes to be studied using ICTs. The study on the discourse on ICT teacher professional development needs was conducted by Dlamini and Mbatha (2018) by in-service teachers’ members of the South Africa Teachers’ Union. The study employed a questionnaire to collect data to understand teachers’ preparedness to integrate ICT tools in teaching practices. Dlamini and Mbatha (2018) revealed that teachers require assistance on how to develop activities that involve the use of ICT for teaching in multicultural environments and classroom management.

 

Neofotistos and Karavakou (2018) studied factors influencing ICT use in primary education in the Greek region. The study involved 284 teachers in analyzing the role of accessibility to ICT, school infrastructure, and the teachers’ characteristics concerning skills and attitudes in the use of ICT in education.  Among others, the scholar found that teacher training in ICT and pedagogical background influenced ICT use in the classroom (Neofotistos & Karavakou, 2018).  Also, the study established that media accessibility is the dominant factor for ICT implementation in schools. Neofotistos and Karavakou (2018) recommend that teachers need to be encouraged to use ICT in classrooms, although the efforts made to upgrade hardware and software are at a low level.

 

According to Rana (2012), in the study that assessed the teacher educators' attitudes towards technology integration in classrooms, the study involved 21 teachers from the teacher education college in North India.  The findings showed that most of the teacher educators had positive attitudes towards the role of ICT in the teaching and learning process and education as a whole. Furthermore, Rana (2012) found no gender differences in attitudes towards ICT in teacher training, although there were differences in attitudes concerning the age groups.

Almadani,  Basri and Jehan Alandejani (2018) studied the adoption of ICT and the impact on student’s academic performances in Saudi Arabia. The study administered close-ended questionnaires for data collection, followed by Analysis of Moment Structures (AMOS), structural equation modelling, and path analysis. Almadani et al. (2018) found a relationship between ICT adoption and academic performance in the conservative teaching and learning environment. Another finding revealed that female students performed higher than male students in intermediate ICT use. 
Almadani et al. (2018) proposed that students are required to value the use of ICT; commended that ICT is an essential booster in the education field; encompasses platforms and opportunities to facilitate the acquisition of knowledge; increases interactions and communications beyond the classroom environment; and finally, all components involved in using and adopting ICT should be well understood and identified.

 

The study by Johnson (2018) assessed the use of ICT in teaching and learning in secondary schools in the Southern sector of Ghana (Western, Central, Greater Accra, Volta, and Eastern Regions). The study found that the age and gender of the respondents affected the adoption and usage of ICT as the students, young and male teachers had more knowledge and interest in the use of ICT for teaching and learning. However, Johnson (2018) established that some of the teachers possessed their PCs (personal computers, laptops, or tablets) for use, although they do not always use them for teaching and learning, resulting in minimal impacts of ICT in teaching to facilitate students' learning in secondary schools.

The investigative study on factors that influence teachers’ pedagogical use of ICT in secondary schools was conducted by Buabeng-Andoh (2019) in Ghana. The study involved 376 teachers and 24 public and private secondary schools. The study established that, female teachers used ICT more frequently than male teachers; and most teachers used ICTs in basic and traditional activities such as searching for information, class presentations, etc. Buabeng-Andoh (2019) recommended that internal and external factors influence the teachers’ ICT usage.

 

Muhammad et al. (2019) studied factors militating against the use of ICT in teaching and learning in public secondary schools in Kebbi State, Nigeria, involving 503 students. The study employed a structured questionnaire to collect data on existing conditions on challenges under investigation. The findings showed no adequate and qualified teachers, a lack of internet facilities, and the computer laboratories were not well-equipped for practice. The study concluded that internet facilities are not available in secondary schools; the government at various levels should equip teachers with necessary tools such as computers, computer laboratories, laptops, and technical assistance to boost ICT literacy.        

 

Another study by Mwila (2018) assessed the attitudes of secondary school teachers towards the integration of ICT in the teaching process in Kilimanjaro, Tanzania. The study employed a cross-sectional survey in administering interview schedules, questionnaires, and observation schedule instruments to a sample of 100 teachers and 10 secondary schools. Mwila (2018) proved a close relationship between teachers’ age groups and attitudes towards the integration of ICT in the teaching and learning process. Mwila (2018) recommended that curriculum developers consider the integration of ICT into the curriculum with an account of economic, cultural, political, social, educational, and catalytic rationales.

 

Moreover, the study conducted by Pima (2019) on factors that motivate teachers to use ICT in teaching involved 14 schools and a sample of 111 teachers drawn from Kaliua District Secondary Schools in Tanzania. The study administered a standardized questionnaire for data collection. The findings showed that there are four teachers’ motivating aspects. Pima (2019) presented teachers' experience with the use of ICT, the presence of technologies, expected benefits of using ICTs, the need to attain satisfaction, and teaching objectives as motives for teachers to be influenced to use ICT for teaching. The study suggested that teachers in remotely located schools are ready to use ICT in teaching if the mentioned motivational factors are present.
2.4.3 Social Factors and the Use of Technologies
Social factors based on this study involve collaboration with external entities attached to the school culture to apprehend ICT usage in education. These entities vary in degree of undoubted importance in the prevention, development, and maintenance of new technologies such as ICTs.  Social and cultural factors are overlapping to each other. The study in hand considered parents' involvement and school leadership as social factors influencing the use of technologies to facilitate students learning. Although the theories of CHAT and TRA are silent and missed elements of social impacts on the use of ICTs, the reality is that parental involvement and leadership attributes are essential aspects to be studied. These attributes are holding communication patterns, collaborative strategies, encouragements of support to overwhelm technological challenges in students learning.

 

Parents are the external school elements with significant roles in constructive student learning activities. Sanders et al. (2012) revealed that constructive parental roles are critically influenced by various beliefs, including appropriate and desirable child outcomes, who is responsible for children's outcomes, perceptions of what important group members expect from them, and behaviours related to expectations. According to Stevenson (2011), parents need to be educated and gain experience using ICT to support their children. Besides, Lenhart (2011) in the article on how American teens navigate the new world of digital citizenship, insisted that parents have the most significant influence on what is perceived as right and wrong while their children use the internet. Also, Silva et al. (2015) apprehended that using ICTs in school boosts the relationship between cultures and contribute to the socio-cultural process. 

 

The study by Heath, Maghrabi and Carr (2015) on ICT implications for school-home communication involved public elementary schools in the USA through multi-case design. The study focused on understanding the impact of misalignment in ICT adoption and use on school-home communication. The findings showed that there are misperceptions by parents and principals regarding ICT adoption beliefs and actual use. Another finding was that alignment between parent and principal ICT preferences and expectations improves parent satisfaction with the principal and the school, while misalignment has the opposite effect. Further, scholars suggest that ICT adoption rates are heterogeneously influenced by cultural, socioeconomic, and other factors (Heath, Maghrabi & Carr, 2015).

Kalibová (2016), in the research on the role of ICT in contemporary families, involved 1000 youth aged 17-22 years selected from the Czech Republic to respond to the questionnaire. The findings showed that secondary school youths own more than one device that allows access to the internet; young people believe that they can understand modern technology better than their parents. Another finding from the study by Kalibová (2016) is that secondary school students preferred privacy while using the computer, without disturbances from parents. The research also found that when young people experienced an endangered or threatening situation on the internet, they preferred to tell their parents. 
Moreover, other findings included parents who do not use computer settings to regulate the internet content viewed by youths, set the time duration of being online, and prevent the risk phenomena associated with media. Kalibová (2016) concluded that parents and families are changing communication styles. The youth prefer communication via social networks, which deepens the generation gap in families. That study suggested the need to continue focusing on parents, family, and youth in the use of ICT from different, diverse perspectives.

 

The study on ICT literacy and school performance was conducted in Portugal by Santos et al. (2019) to determine three forms of literacy indispensable (incorporating internet literacy, computer literacy, and information literacy) in how they influence students' educational performance. The questionnaire was administered to 808 students who studied in grades 7 and 12 at public and private schools in the Vila Real district in Portugal. The study found that ICT literacy is undoubtedly a factor in students' schooling performance; the use of the internet as a pedagogical tool is the major factor in school performance. Santos et al. (2019) recommended that parental and teacher support positively influenced students' ICT literacy.

 

The case study on the impact of leaders on the meaningful use of ICT in teaching and learning involving the private school system was conducted by Qureshi (2013) in Lahore using interviews, questionnaires, observations, and school document analysis. The findings showed that the school leader needs to have the vision to adopt reformation, be competent enough to be a role model, and have the ability to support classroom teachers. In addition, school leaders should provide teachers with ongoing professional development to make teachers feel like proficient users of ICT and help teachers integrate ICT into the daily lesson teaching for students' learning.

 

The study conducted by Pardede (2020) focused on secondary school English as a Foreign Language (EFL) teachers’ perception of ICT use in learning and teaching. A closed-ended questionnaire was used to collect data, and 32 teachers from junior and senior high schools in Greater Jakarta, Indonesia, participated in the interview. Pardede (2020) results showed that teachers had a good perception of ICT use and most integrated it into EFL learning and teaching activities in classrooms. Also, the study found that teachers encountered issues related to facilities and technical expertise solved by asking for help from technicians, school heads, or colleagues. Pardede (2020) recommended training to enable teachers to acquire skills for using ICT in learning and teaching.

 

The study on ICT use for teaching and learning was conducted by Abubakar (2016) in North-Eastern Nigeria. The instruments used were questionnaires and unstructured interviews to solicit information from students, teachers, and administrators drawn from public secondary schools. The study findings revealed that schools experienced deficits in ICT devices, including smart boards, unreliable internet connections, and high costs that hindered the acquisition of digital equipment, causing inadequacy of some ICT facilities such as computers, television sets, lack of relevant software, and CCTV. Abubakar (2016) suggested that schools had to possess internet connectivity, stable electricity supply, supportive curriculum schedule, relevant software, computers, and other supporting related equipment such as printers, scanners, photocopying machines, laptops, fax machines, and facilities including smart/whiteboard for teachers and students to use in teaching and learning activities.

 

Padayachee (2017) study on ICT integration in classrooms as the solution for resolving education challenges was conducted in Tshwane, South Africa. The study employed a Likert scale questionnaire and open-ended questions to collect quantitative data from selected secondary schools. The study found a low percentage in the uptake of technology tools in classrooms. Also, the study found that teachers are uncertain about the implementation of e-education due to overburdened, poor infrastructure and a lack of skills. Padayachee (2017) suggested adopting and the Bring Your Own Devices (BYOD) strategy. The study recommended the need to design a definite schedule to enable teachers and students to get equal opportunities for accessing ICTs devices, provide motivation, enrich ICT contents used for teachers’ training with hands-on activities, and establish teachers’ communities of practice for sharing knowledge and resources.

The qualitative study conducted by Mabiki (2017) investigated the influence of school management on implementing the ICT curriculum in community secondary schools. Data collection involved 112 respondents selected from 5 community secondary schools in Kibaha district, Tanzania. Among others, the study found a gap in devotion from school leadership and management, self-initiated in establishment ICT subject learning resources and infrastructures in community schools. Mabiki (2017) suggested that the community school boards need to be well involved in the planning and management of ICT programs in schools and address the technical issues.

2.4.4 Framework, Policies and Models influencing the use of ICT in schools

The UNESCO ICT Competency Framework for Teachers (ICT CFT) Version 3 intends to respond and contribute to the achievement of the 2030 Agenda for Sustainable Development Goals (SDGs) by initiating the global shift in building inclusive knowledge societies (UNESCO, 2011). The framework attentive to operationalizing: the SDG4 to "Ensure inclusive and equitable quality education and promote lifelong learning opportunities for all" (Tjoa & Tjoa, 2016) and SDG9 on "innovation". The ICT-CFT in education is objectively equated to addressing technological and pedagogical development, as Sachs et al. (2016) insisted, is a powerful new tool for solving the world’s major challenges.

The Competence framework directs pre-and in-service teacher training on ICTs throughout the country's education system (UNESCO, 2011). The main activities are to streamline the usability of ICT-pedagogy for teachers by enhancing the ability to learn using ICT, solve complex real-world problems using ICTs, and create new knowledge using ICTs. Furthermore, the curricular reforms to include ICT and digital literacy are either exclusively or as a package of interventions (UNESCO, 2019). Further, the competence framework entailed the operationalization of competencies including teachers to understand national priorities as identified in national ICT in Education policies, how ICT can support the curriculum, assessment strategies, pedagogy, school and class organization, administration, and ongoing professional development (UNESCO, 2011).

Tanzania is not in isolation; the global technological trends initiated the development of national, contextual, and sectoral ICT policies, plans, programmes, and circulars to streamline UNESCO ICT-CFT components into practices. A National Information and Communication Technology (ICT) policy was developed, followed by the revised version of 2016 to guide streamlining technologies into various sectors (URT, 2003; 2016). The national ICT policy viewed ICT as a tool to enhance educational opportunities and has the power to advocate the introduction of an e-education system (URT, 2016). The action was further taken whereby the ICT policy for Basic Education developed as a framework to guide the integration of ICT into various education levels, including pre-primary, primary, and secondary, as well as teachers’ education, non-formal, and adult education (URT, 2007). The Basic Education ICT Policy comprised objectives, issues to be addressed, and expected outcomes related to ICT in education.

In a nutshell, the ICT Policy for Basic Education objectives are to Integrate the use of ICT to achieve educational policy objectives; Promote the harmonization of activities, approaches, and standards for using ICT in the education sector; ensure there is equitable access to ICT resources by students, teachers, and administrators in all regions, educational institutions and offices; ensure there are proper management and maintenance of ICT resources; facilitate the development and use of ICT as a pedagogical tool; promote the development of local content for primary education and others; promote the use of encouragement, collaboration, and making ICT resources more accessible in schools, colleges, and libraries (URT, 2007). In order to meet these objectives, the implementation process prioritized primary and secondary school teachers (Kayombo & Mlyakado 2016).

Sideway in implementation of the ICT policy for Basic Education objectives, the Tanzania government articulated other relevant education policies, programmes, and plans, including The Education and Training Policy (ETP) (1995; 2014); Basic Education Master Plan (BEMP); Secondary Education Master Plan (SEMP); Education Sector Development Programme (ESDP); Secondary Education Department Plan (SEDP) (2010-2014); Fee-free Basic Education (URT, 2016). The key ICT in secondary education issues declared in these government documents are: ICT is a pedagogical tool for curriculum implementation; disclosed the need for training to equip teachers with skills, knowledge, and competencies on the use of ICT; the provision of ICT devices, equipment, tools, gadgets; and monitoring and supervision in schools. 
The integration of ICT in teaching and learning should empower teachers, educators, school managers, and leaders to perform routine professional activities to ensure the provision of inclusive, equitable quality education and promote lifelong learning opportunities for all. In addition, the use of ICT in teaching and learning is emphasized to bring efficiency, even though there are challenges of poor application of ICT in teaching and learning; scarcity of human resources capable of teaching distance education using technologies, and limited supply of equipment that meets global standards and developments in science and technology (URT, 2014). 

Globally, nations that choose to adopt ICT pedagogies designed and implemented various models as frameworks to guide the planning, assessing, evaluation, and use of technology in education (Jude, Kajura, & Birevu, 2014; Pamuk, 2012). Two models, TPACK and SAMR, are accepted and are globally applicable to enhance the use of ICT in education. Based on Thomas, Herring, Redmond and Smaldino (2013), these models require integration of teachers' readiness, training institutions, teachers' training curriculum, and ICT tools for the educational change process. 
The TPACK model focuses on examining the teachers’ technology-pedagogical support that guides students’ knowledge acquisition while keeping pace with the technology, content, and pedagogy contexts (Brantley-Dias & Ertmer, 2013; Khan, 2014). Moreover, the SAMR model is used to assess and evaluate how technology-classroom practices impact students' focus while revealing teachers’ changing abilities to redefine old or traditional tasks using new technological tools (Lund, 2015; Myers, 2014; Puentedura, 2012; Hos-McGrane, 2014).

The Tanzania government struggled to provide various frameworks for technology pick-off. The most recent is the Framework for Implementation of Technical Secondary School Education, which aims to enhance the use of technologies to facilitate teaching and learning practices (TIE, 2019). Moreover, based on the Tanzania context, the Technological Pedagogical Content Knowledge (TPACK) model was mostly adopted than SAMR (Andersson et al., 2014), henceforth the gap for teachers’ ICT competencies development for full integration into teaching (Kafyulilo, Fisser, & Voogt, 2014; Swarts & Wachira, 2010). However, the TPACK approach design is a promising approach for learning technology as it contributes to teachers’ awareness and competence needed for effective classroom technology integration (Brantley-Dias & Ertmer, 2013; Agyei & Voogt, 2012). 
Moreover, the model encompasses the intersection connection between Technological Knowledge (TK), Pedagogical Knowledge (PK) and Content Knowledge (CK) for evaluating teachers’ efficiencies in mediated classroom practices (Harris & Hofer, 2011; Voogt et al., 2013). Nevertheless, less use of the SAMR model leads to gaps in evaluating the impacts of students' learning in technology-pedagogy classroom practices and assessing teachers’ changes in shifting from traditional tasks without technologies towards using new technologies in redefining old approaches.

2.5 Synthesis and Research Gaps

Globally, ICTs are regarded as the pedagogical tools that facilitate classroom activities, increase efficiency, and improve educational quality (UNESCO, 2014, 2019; URT, 2014; 2019). In developed countries, the practice has changed from the use to full integration of e-pedagogies and OER technologies in teaching and learning (Hylen, 2005; Eremias & Subash, 2013; Wiley & Hilton, 2018). Mobile technologies have also been identified as new portable innovation tools for personalized learning with virtuosity didactics distinguished by freedom of pace, place, and life (Figueiredo & Afonso, 2005; Hylen, 2005; Toure, 2008; Seaman & Seaman, 2018; Vandeyar, 2015; Karunanayake, Naidu, & Mohan, 2016). However, there is a gap in some countries where students cannot bring mobile devices to school (Mtebe & Kondoro, 2016).

The findings from the literature provided different contextual challenges that make teachers experience difficulties in using ICT for teaching and learning in secondary schools (Amuko, Miheso & Ndeuthi, 2015). For example, teachers face difficulties in improving their ICT technical skills and knowledge, self-training on using ICTs for classroom instruction, and lack of capacity development assistance (Amuko, Miheso & Ndeuthi, 2015). Additionally, teachers faced challenges in teaching preparation, negative attitude and knowledge, ICT training, and school leadership assistance (Ekberg & Gao, 2018). Consequently, in Tanzania, struggles to change from traditional classroom activities to ICT mediated practices are witnessed, though challenges are experienced (Nihuka, 2008).

However, the questionable challenges are based on teachers’ attitude mindset to develop readiness and acceptance to integrate technology into pedagogies for classroom activities (Gibbons et al., 2018; Kukulska-Hulme, 2014). There are gaps in how teachers dare time, resources, and efforts to engage in various ICT training modes to acquire skills, knowledge, and practice using ICT to become confident and competent (Tarus, Gichoya & Muumbo, 2015; Mosha & Lugaimukamu, 2019). This study was designed to fill in contextual gaps on teachers’ attitude indicators leading to difficulties in using technologies in teaching and learning in selected secondary schools in Kibaha.

Schools and classrooms are unique, with different attributes and characteristics forming culture, beliefs, actions, procedures, and various decisions reasonably in choosing to use ICTs as an integrative pedagogical tool (Kayisire & Wei, 2016; Dlamini & Mbatha, 2018; Neofotistos & Karavakou, 2018; Almadani et al., 2018). Literature synthesized that cultural multi-dimensional factors (Gilakjani, 2013) causing subjective norms and attitudes influencing teachers' decisions to choose to accept and use ICT (Ajzen & Fishbein, 1975). Literature calls for the need to establish a new culture that fosters ICT streaming in classroom activities (Aldama & Pozo, 2016). Thus, though literature signifies the presence of multi-cultural factors, the thesis concentrated on assessing teachers, school and classroom-based cultural indicators impacting ICT use in the Kibaha district context.

According to Tanzania's ICT policy, frameworks, plans, and programmes, among other functional objectives, facilitate the development and use of ICT as a pedagogical tool and encourage partnership (URT, 2007, p. 4). The literature revealed that parents’ involvement is needed to control, monitor, and supervise students to use ICTs for constructive learning (Sanders et al., 2012). However, the magnitude of parents' involvement differs in the contexts of practices. Parents engaged in exposition and with experience in supporting children in using ICTs (Stevenson, 2011). Besides, most parents are in a dilemma influenced by what they perceive as right or wrong for children, especially in engaging with the internet (Lenhart, 2011).

However, the literature raised a question about parents involvement in boosting relationships with teachers and schools (Silva et al., 2015; Padayachee, 2017; Abubakar, 2016). Also, other existing gaps are aligned between parents and heads of schools’ expectations and preferences on ICT usability inlined with social, cultural, and socio-economic factors (Heath, Maghrabi, & Carr, 2015). Literature demonstrated the presence of challenges from school-based leadership, management, and the self-initiatives to assist the establishment of ICT (Mabiki, 2017; Pardede, 2020). The study at hand entailed exploring how far the school boards and parents, as school-based social units, engaged in assisting teachers, heads of schools, and students in realizing these ends.

2.6 Conceptual Framework 

As a community of practice, teachers need to decide on a shift from traditional to technology-mediated activities (Ajzen & Fishbein, 1975). Further, teachers face difficulties in using ICT as artifacts for teaching and learning activities in schools and classrooms as social-cultural units (Vygotsky, 1978). The independent variables of this study were formed by teachers' attitudes, school-based cultural factors, and school-based social aspects. On the side of teachers' attitudes, indicators of teachers’ views, self-efficacy to use technologies, nature of training, motivation, and ICT confidence were considered.

Subsequently, the cultural factors considered were grounded on teachers’ background, school characteristics, classroom characteristics, classroom culture, and school ICT culture. The social aspects delineated in this study reflected parents' involvement, views on ICT and expectations; school board involvement, and school, teachers' and parents' ICT initiatives. However, the intervening variables considered were ICT and education policies, ICT-related frameworks, circulars, and models as are experts significant influence. These intervening variables catalyse the independent variable, hence altering teachers' efforts in using ICT for teaching and learning. Lastly, the study's dependent variable was the effective use of ICT in teaching and learning in secondary schools, as presented in Figure 2.3.
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Figure 2.3: Conceptual Framework

Source: Field Data, July 2018 

The chapter has attempted to provide a summary of research done by various scholars on the attitude and social-cultural challenges affecting teachers to use ICT effectively in teaching and learning processes. The main aim of the literature review was to: identify the existing gaps in research; conflicting ideas about the studied phenomenon from different contexts; theories, and models applied to pertain to teachers in integrating ICT in classroom setup; synthesize and open questions left as opportunities for other and this research. The other purpose was to place this study within the context of existing literature make a case as to why this research was important, and form a theoretical basis for this research. Also, the chapter presented empirical research based on experimentation, observation, and evidence to quantify the need for the research in hand to the body of knowledge. The review has helped to shed light on various contextual challenges in technology application originating from the global, African region, and Tanzania to provide a solid background for this study. The third chapter presented a research methodology as a blueprint of the study in hand, comprised of the philosophical paradigm, approach, design, study area, and methods for data collection, analysis, and interpretation.
CHAPTER THREE

RESEARCH METHODOLOGY

3.1 Introduction

 This chapter describes the research procedures and protocol used to undertake this study. The chapter is divided into five parts. The first parts the research philosophy, design, and approaches, while the second highlights the study area. The third part indicated the target population, sample, and sampling procedure. Finally, data collection methods and data analysis procedures are presented in part four and the fifth part highlighted issues related to validity, reliability, and ethical procedures.

3.2 Research Philosophy, Design, and Approaches 
3.2.1 Research Philosophy

Guba and Lincoln (1994) defined a philosophical paradigm as basic beliefs or worldviews guiding research actions or an investigation. A paradigm is a cluster of beliefs dictating discipline, influencing what is to be studied, how research should be done, and how results should be interpreted (Bryman, 2004). The pragmatic belief systems postulated that we do not see the world as an absolute unity, believing that there is no one paradigm that honours another, especially in studying convictions, values, and complexities of teachers’ cognitive attributes in deciding whether or not to use ICTs for classroom teaching and learning activities. 
The pragmatism paradigm, hypothetically, believes that a mix of qualitative and quantitative approaches enables yielding reliable and valid data on studied phenomena, as the gaps created by one paradigm could be filled by the strength (Kumar, 2011; Morgan, 2007).The selected paradigm enabled the researchers to shape the research procedures, focusing on teachers as the primary conveyers of data through transmitting internal views, assumptions, and opinions underpinned by their meta-cognitive framework. As this research involved involving teachers as a source of data, data was collected under a naturalistic context, meaning that the meaning of data conveyed by teachers on attitudes and social factors leading to difficulties in the practicality of ICTs for teaching and learning in classrooms were appropriately analysed, presented and discussed. However, the pragmatic paradigm enables shared meaning and joint actions, maintains valuable contributions, and bridges the dichotomies existing in the mixed methods approaches and transferability.

3.2.2 Research Design

In this study, a case study design was employed to elicit information from the research participants, who were teachers and heads of secondary schools, on the challenges they face in integrating ICT in teaching and learning. The design allowed the researchers to collect data in natural settings, namely school settings. Cohen et al. (2018, p. 375) claimed that "a case study provides a comprehensive exploration of a single case that constitutes a unique presentation of real people in real situations". In addition, a case study provides an opportunity to use multiple sources of evidence, such as different interviews and documentation for triangulation, as a major strength (Yin, 2009).

 

Research design is a conceptual structure within which research is conducted; it constitutes the blueprint for data collection, measurement, analysis, and gives answers to various questions like the kinds of techniques to be used for data gathering and the type of sampling to be used (Cohen et al., 2018). Thus, the researchers used a case study design to seek an understanding of the inner cognitive behaviour that challenges teachers to use technologies in teaching and learning. The study was conducted at Kibaha district's selected secondary schools as they were oriented to the phenomenon. Besides, the design helped construction, administration and analysis of in-depth interviews, FGD, checklist observations, and Likert scale questionnaire items.

Further, the researchers interpreted mixed analysis to make the meaning of the respondents’ descriptions voices on the emerged theme or cases. The findings for each research question were explored based on the views, opinions, perceptions, attitudes, and beliefs on ICTs usage. Moreover, the design enabled the researcher to interpret, present, report, and draw theoretical contextual conclusions about challenging teachers’ reliance on attitudes, social, and cultural influences towards the use of ICTs for teaching and learning.

3.2.3 Research Approach

This study employed mixed-research approaches in gathering, analysing, presenting, and discussing data due to the advantages of comprehensively analysing a research problem. Mixed-method research can provide more robust inferences through depth and breadth in answering complex social phenomena, and it can provide divergent opportunities for expressing findings from various perspectives. The mixed research approach enabled the researcher to enrich the understanding of teachers’ intrinsic attitudes challenging behaviours, and school social-cultural environment-based factors that hindered the usability of ICTs for classroom teaching and learning activities. 
Furthermore, the chosen mixed-methods allowed for the integration of anthropology, philosophy, psychology, history, and sociology of the phenomenon under study (Mohajan, 2018). Multiple data sources of information inquiry were administered to get different views, opinions, attitudes, and realities. The researcher administered Focus Group Discussion, in-depth interviews, and observation checklists as qualitative data collection tools because human cognitive behaviours are not readily observable but can be expressed and the intrinsic inner world revealed through descriptions of views and opinions arguments, and suggestions. 
The descriptive and thematic approaches were used to qualify, analyse, and present the qualitative data. Moreover, the Likert scale questionnaire was used as a quantitative method to yield statistical data, quantified and analysed using statistical tools and approaches. Therefore, mixed methods approaches were the best for this study. The Researcher decided to utilise mixed methods approaches to capture mixed data due to their richness, complexity, interdependency, and neutrality of biases inherited in any single method and shaped research procedures (Paoletti, Bisbey, Zajac, Waller & Salas, 2021).

3.3 Study Area

The study was conducted in the Pwani region, specifically the Kibaha district. The Pwani region has several other districts including Mkuranga, Kibiti, Bagamoyo, Kisarawe, Mafia, Chalinze, and Rufiji. The district is located in Eastern Tanzania, 40km from Dar es Salaam to Morogoro; it is easily reached by road (about 40-60 minutes using public transport). Kibaha district is formed by two councils: Kibaha District Council (Rural) and Kibaha Town Council (Urban). There are 47 secondary schools in the district, with 1,029 classroom teachers and 47 heads of secondary schools. The area possessed electricity and internet accessibility.
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Figure 3.1: Map of Kibaha District Indicting Participating Secondary Schools 
The study area was selected for various reasons, including the presence of ICT projects and programmes in the district designed by the government and stakeholders to equip secondary school teachers with skills and knowledge in ICT usability. These projects aimed to conduct in-service training for 1,200 teachers, digitalize 40 secondary schools to improve quality, relevance in education, and learning outcomes, and transform secondary schools into Digital Schools Distinction (DSD) (www.gesci.org.). Teachers from selected secondary schools were trained on ICT digital skills such as surfing e-contents, creating/designing digital content using videos and animation, storage, re-use, sharing, delivering digital learning materials, and engaging in various online educational platforms. 
Table 3.1: Profile of Secondary Schools Involved in ICT Projects
	Ownership
	Secondary School Name
	Number of Teachers
	Status of availability of ICT devices

	
	
	Staff
	Involved in  ICT projects
	Grid Electricity
	Computer laboratory
	Desktop
	Laptop
	Projectors
	Routers
	Modem
	Switches
	Televisions
	CDs
	Flash

	Government
	Kisa 
	38
	18
	√
	√
	√
	√
	√
	 
	 
	√
	√
	√
	√

	
	Rudi 
	32
	18
	√
	√
	√
	√
	√
	 
	√
	 
	√
	√
	√

	
	Rahisi 
	40
	15
	√
	√
	√
	√
	√
	√
	 
	 
	√
	√
	 

	
	Nyunyiza 
	42
	15
	√
	 
	√
	√
	√
	√
	 
	 
	 
	 
	 

	
	Miwa 
	31
	15
	√
	 
	√
	√
	√
	√
	 
	 
	 
	 
	√

	
	Zogoa 
	32
	15
	√
	√
	√
	√
	√
	√
	 
	 
	 
	 
	√

	
	Kimwendo 
	60
	15
	√
	√
	√
	√
	√
	 
	√
	 
	√
	√
	√

	Private
	Katilia 
	25
	13
	√
	√
	√
	√
	√
	√
	 
	 
	√
	√
	√

	
	Akiba 
	26
	10
	 
	 
	√
	√
	√
	 
	√
	 
	 
	 
	 

	
	Genia 
	31
	11
	√
	√
	√
	√
	√
	√
	 
	 
	√
	 
	 

	
	Gillian 
	21
	11
	√
	√
	√
	√
	√
	 
	√
	 
	√
	 
	√

	
	Aloysen 
	30
	13
	√
	√
	√
	√
	√
	√
	 
	 
	√
	√
	√


 Source: Pwani Regional Statistics Report, (2016)
Furthermore, Table 3.1 presented secondary schools involved in the ICT project and provided with ICT devices including laptops and overhead projectors for teaching and learning usability. These reasons make Kibaha district to possess vital attributes suiting the needs of the research in hand.
3.4 Research Population 

In research, the population includes all elements or respondents who meet the inclusion criteria for a study. The population is the total number of units from which data shall be collected, as shown in Table 3.2
Table 3.2: Distribution of Respondents by Category, Location, and Gender
	District Councils
	Ownership
	Category of respondents
	Gender 
	Total 

	
	
	
	Male 
	Female
	

	Kibaha TC
	Public secondary schools
	Schools
	 
	 
	13

	
	
	Teachers 
	286
	297
	583

	
	
	Heads of schools
	11
	2
	13

	
	Private secondary schools
	Schools
	 
	 
	21

	
	
	Teachers 
	57
	21
	78

	
	
	Heads of schools
	16
	5
	21

	Sub Total
	370
	325
	729

	Kibaha DC
	Public secondary schools
	Schools
	 
	 
	8

	
	
	Teachers 
	201
	104
	305

	
	
	Heads of schools
	6
	2
	8

	
	Private secondary schools
	Schools
	 
	 
	5

	
	
	Teachers 
	42
	21
	63

	
	
	Heads of schools
	4
	1
	5

	Sub Total
	253
	128
	394

	Grand Total 
	623
	453
	1123


Source: Field Data, Pwani Regional Statistics, (2016)
In this research, the population comprised 1,123 participants distributed among 1,029 classroom teachers, 47 heads of schools, and 47 secondary schools. The population strata are composed of 48 secondary schools categorized into 21 public and 26 private-owned, 1,029 classroom teachers, of whom 888 are from public and 141 private secondary schools, and 47 heads of schools segmented into 21 public and 26 private-owned.

3.4.1 Sample Size of the Study

The sample size is a representative part of the universe selected for the study that should neither be excessively large nor too small. The sample should be optimal to fulfil efficiency, representativeness, reliability, and flexibility requirements. However, the findings based on a large sample have more certainty than those based on a smaller sample. In determining the sample size, the researcher considered factors such as the nature of the population and the number of classes in a population. A large sample is preferred for heterogeneous populations and a small sample for the homogenous population. 

Table 3.3: Categorical Sample Size
	No
	Category of Respondents
	Sample

	1
	Heads of schools
	12

	2
	Heads of Academic units
	12

	3
	Classroom teachers
	145

	Total 
	169


Source: Field Data, (2018)
Based on the nature of the target population explained above, the sample size amounted to 169 respondents categorised into 12 heads of Academic Units, 12 heads of schools, and 145 classroom teachers were selected as presented in Table 3.3. The study opted to involve different homogeneity sample sizes due to the advantages of decreasing the magnitude of sample errors, increased credibility of the findings, efficiency, representativeness, flexibility, and validity of this study.

3.4.2 Sampling Procedures 
Non-Probability Sampling: In non-probability sampling, not all population members have an equal chance of being selected in the study, unlike probability sampling, where each member of the population has a known chance of being selected. The purposive sampling method enabled the researcher to deliberately choose whom to include in the study based on the ability to provide the necessary data. In this study, the purposive sampling method was used to select respondents with the required information for the study. These include classroom teachers, heads of schools, and secondary school teachers who have been exposed to and are knowledgeable in ICT usability in performing classroom teaching and learning activities. The selected sample possessed the attributes required to provide unique, rich, and valuable information for each research question. However, the technique is free from biases since it took into account important attributes for investigation from strata levels, selection of the sample size for the acquisition of data saturation.  
3.5 Data Collection Methods

The study used various research tools to generate data as no single tool can be claimed to be adequate and sufficient in terms of accuracy and reliability. Five research tools were used to gather data from the respondents. These included documentary review (circulars, policies, and books), closed checklist observation, Focus Group Discussion, Likert scale questionnaire, and in-depth interview.

3.5.1 Documentary Review

This data collection method involved intensive studying and reviewing relevant documents in the library or other sources such as the internet in generating secondary data for the study. The merit of using this tool was that it served time, mainly when the documents were easily accessible. Furthermore, data generated through this method formed the basis of other tools such as questionnaires and interviews. An intensive study was made by reviewing relevant books, published journal articles and papers, policies, thesis, dissertations, reports, and other documents with relevant and necessary inputs for the study.

3.5.2 Observation Checklist

The observational checklist technique is a qualitative structured inquiry that entails investigation to obtain a snapshot explanation of respondents' conduct within the limits of the given responses. Due to ambiguities in studying human behaviours, the observation instrument was complimented with FGD to get attitude and cultural factors that hindered teachers from using technologies. The researcher designed closed observation checklists comprised of 10 items for research question one on teachers' demographic information.
 

The checklist observation was piloted in 3 schools drawn from the research area whereby ten (10) classroom teachers and three (3) heads of schools were consulted but not involved in the actual study. The selected respondents for piloting were asked to attend the concert by filling out a checklist form, providing opinions, and the researcher wrote down all the raised issues for amendments. The findings from the piloting session enabled standardization to get a stabilized final research instrument.

The checklist observation was administered to different respondents: 145 classroom teachers and 12 heads of schools were administered the checklist observation on teachers’ backgrounds, teachers’ characteristics in possession of devices, and school characteristics. The observation instrument enabled the researcher to remain stable and focused on collecting the data related to the study and overcome being overwhelmed by the emerging field experience. Moreover, the findings obtained through the checklist built a good foundation for conducting the best FGD. The checklist observation data were coded, tabulated, edited, and analyzed using the Statistical Package for Social Sciences (SPSS) version 22.0.

3.5.3 Focus Group Discussion 

FGD is a qualitative data inquiry instrument that entails gathering people with similar backgrounds and experiences to discuss a topic of interest. The method involved administering the prepared guideline questions for discussion and information sharing to convey data related to the topic. The instrument can enable respondents to elicit many data as they listen to one another, feel free to talk, express opinions, and engage in a critique of presented reflective practices, observations, and plans for future actions during discussions, and provide some quality control. The researcher designed six (6) probing items in the FGD guideline to get insight into views, opinions, and perceptions of the research questions, one on teachers’ attitudes, including teachers characteristics, classroom, and school culture. The findings obtained from FGD were intended to enrich the findings obtained via checklist observation. 

The FGD items were administered to 12 heads of academic and 30 classroom teachers who formed six (6) groups, each with five (5) participants for research question one. The researcher chaired the discussion by asking participants to set the discussion session rules, including respecting the opinions of others, listen to colleagues' views, and participants were informed that all discussions were recorded. The probing items were posed one after the other, and participants were stimulated to respond by giving their views. The FGD sessions utilized one hour and thirty minutes. The data elicited was recorded and transcribed, and preliminary transcripts were shared with participants as feedback to verify the emerging cases and themes. The researcher asked the participants to read and correct any mistakes. The researcher asked the participants to fill out the concert form and verbally asked them not to disclose the information in the transcripts to adhere to ethical issues.  The selected participants were familiar with the study phenomenon, therefore, enabled the researcher to yield relevant information to answer the research question.

3.5.4 Likert Scale Questionnaire

A Likert scale questionnaire is an instrument to measure respondents’ attitudes, opinions, or perceptions based on rating responses to a specific statement. The researcher designed preliminary information on teachers’ areas of ICT need intervention followed by four ranked Likert scale questionnaires comprised of 6 items aimed to get the ranks for school cultural indicators on the use of ICTs to impact teachers in using ICTs for teaching. The survey was tested before the data collection session involving 10 participants’ drawn from the study area. 

The researcher asked piloting participants for willingness to read, fill the instrument, identify, and raise ambiguities and conflicting concepts.  Furthermore, the raised and recorded mistakes helped the researcher rectify some items, overcome biased results, and ensure consistency and stability of the instrument. The data for research question two was collected involved 50 classroom teachers, 12 heads of academic units, and 12 heads of schools to tick rates of Not Assist (NA) equals 1, Somehow Assist (SH) equals 2, Assistance (A) equals 3. Strong Assist (SA) equals to 4. Respondents were also asked to fill the preliminary part related to the area of ICT skills, knowledge, and competencies that needed intervention. The findings were coded, tabulated, edited, and analysed with the aid of Statistical Package for Social Sciences (SPSS) version 22.0.

3.5.5 In-depth Interview

The In-depth interview is the qualitative data collection instrument used for evaluating the program, getting participants' feelings using open-ended questions. The instrument has the advantage of making the interviewer explore deeply and getting out perceptions and opinions concerning the phenomenon of the study. The in-depth interview with six (6) probing items was designed to enable collection of data for research question three. The tool was tested to six classroom teachers drawn from targeted research areas which were asked to engage in pre-interview sessions before the concert. The researcher recorded all raised issues and modified the items to get a standardized and in-depth interview guide.

3.6 Data Analysis
The data gathered with the tools described in the preceding sections were presented, analyzed, interpreted, and, where necessary, summarized into mixed patterns of information analysis procedures based on the tool used. Thematic and simple descriptive data analysis were used to analyze the qualitative data gathered through focus groups, in-depth interviews, and checklist observations. The data collected using FGD and in-depth interviews were immediately transcribed. The researcher listened to the recorded audio, became familiar with the data, assigned preliminary data codes to create the descriptions of cases and themes, searched and linked patterns across codes, categorized, reviewed, and defined and named themes to produce descriptive narratives. Quantitative data obtained through checklists and Likert scale questionnaires were coded, edited, tabulated, and statistically manipulated using the Statistical Package for Social Science (SPSS) version 22. Besides, the quantitative findings were presented using frequency tables and figures (bar, line, and pie).

Moreover, the qualitative descriptions were organized, categorized, and presented using frequency tables and narratives or cases with pseudonyms, irrespective of the research question, then interpreted to create the meaning. In addition, the data collected through FGD and in-depth interviews were supplemented with quantified data from a Likert scale questionnaire and checklist observation for triangulation, which added authentication, trustworthiness, transferability, dependability, and practicality to the findings. 
The procedure concurred with the pragmatic paradigm, believing that mixed approaches are better than mono approaches, as there is no one paradigm that honors another, especially in studying the practices of new phenomena that face convictions and contradictions originating from attitude, social, and cultural factors. The study findings were presented, interpreted, merged, integrated, discussed, and inductively reported under the Theory of Reasoned Action (TRA) and the Cultural Historical Activity Theory (CHAT) (Ajzen & Fishbein, 1975; Namoco & Zaharudin, 2021; Vygotsky, 1978). Moreover, the results' implications, thoughtful suggestions for future practices, and research on the particular topic were presented. Finally, the generalization and conclusion were limited to the Kibaha district.

3.7 Validity and Reliability 

3.7.1 Reliability
Reliability measures the degree to which the research instrument yields consistent results or data after repeated trials.  Thus, reliability was improved by well-structured data collection techniques. This study employed triangulation of data collection methods such as in-depth interviews, FGD, observations, and questionnaires. The internal consistency of the items within the Likert scale questionnaire holds a consistency reliability coefficient Cronbach’s alpha of 0.713, therefore, acceptable. In addition, the ample time for data collection (a total of 60 days whereby five (5) days were utilized per school) was scheduled to ensure the credibility of the findings.

3.7.2 Validity

Validity concerns whether the findings or results are really about what they appear to be about. It has to do with the accuracy of the results and is primarily determined by the presence or absence of systematic errors arising from data collection tools. In this study, validity was ensured by setting questions and data collection schedules properly. In addition, the data collection instruments were piloted, modified, and standardized. Further, the accuracy of what was heard during the interview and FGD by using audio recording devices, i.e. mobile phones, minimises the chance of wrong interpretation of interviewees’ responses. Furthermore, the involvement of homogeneous respondents familiar with the studied phenomenon and engaging them in the verification of the transcribed themes and cases added validation.

3.8 Ethical Consideration

Research ethical issues were given the necessary attention and consideration during the whole process of this work. Confidentiality, anonymity, informed consent, and privacy were given the necessary care and diligence. Ethical considerations relied on the nature of research, the requirements of taking part, implications of taking part, participants’ rights, proper manipulation of collected data, and reporting findings with a strong emphasis on confidentiality and anonymity (Saunders et al., 2003). 
The researcher abided by the ethical principles by taking into account information concerning the participants and study area through ensuring that the procedures do not cause physical and psychological effects. Before the data collection, the researcher collected and ethical clearance letter from The Open University addressed to Pwani Regional Administrative Secretary (RAS) to get permission to collect data in one of the districts. The directive letter was addressed to the Kibaha District Administrative Secretary (DAS), who handled the logistics of collecting permission from the District Executive Directors (DEDs) of Kibaha DC and Kibaha TC. Afterward, DEDs, assigned to the District Education Officers (DEOs), permitted the data to be collected in selected secondary schools within their area of jurisdiction (attachment appendix iii).

The researcher visited selected secondary schools, and heads of schools introduced to teachers. The researcher briefly addressed the objective of visitation being for academic purposes for the data collection on the studied phenomenon. Participants were asked to fill out and sign a voluntary consent information sheet form (appendix ii). With the assistance of the heads of schools, the researcher is scheduled to meet with participants for five days. During the data collection sessions, the researcher asked participants to consent to recording their voices, but, based on ethical considerations, pseudonyms were used to hide the names of participants and schools to maintain confidentiality and anonymity. The researcher provided participants and schools with protective identities, easily remembered during data analysis, interpretation, and report writing. The recorded audio was transferred to the folder on the external hard disc locked with a password; all response hardcopies were well secured, and no one had access except the researcher.

Additionally, the researcher and respondents are public servants who abide by government rules, regulations, and codes of conduct to maintain the ethical principle of beneficence. Therefore, the researcher maintained a code of conduct and continued with good friendship with participants regardless of whether they were involved or not involved during data collection during and after the fieldwork (Lichtman, 2010). These procedures added value and authentication to this thesis. However, the dissemination of findings followed relevant channels bided with ethical issues. Also, acknowledgement of published, unpublished proceedings and documents assisted in soliciting secondary data has been adhered to. Lastly, the researcher and the university are attuned and ramified to data responsive and proprietary. 

In this chapter, the research methods used to conduct this study are presented. Furthermore, the specific procedures and techniques employed to identify, select, process, and analyze information about the research topic have been clarified. This methodology includes the research philosophy, design, and approaches used. The chapter also describes the logistics of choosing the study populations, the modality of chosen sampled respondents, and how the collected data were analyzed. In short, the chapter provided: a scientific but systematic way of guiding this study, tentative recommendations to help overcome the explored challenges, and promotion of the effective use of ICT in teaching and learning. Becoming familiar with the research methods used in a study allows a reader to gauge the validity and reliability of the research findings and understand and get proper interpretations of the findings. The data presentation, analysis, and discussion of the findings relative to the specific research questions are presented in chapter four. 
CHAPTER FOUR

DATA PRESENTATION, ANALYSIS, AND DISCUSSION

4.1 Introduction

This chapter presents the findings, data analysis, and discussion related to the findings.  To this effect, the chapter is divided into four main parts. The first part addresses the demographic composition of the study area. Further, part two presented attitudes, while the third part shows findings related to school-based cultural challenges affecting teachers using technologies in teaching. The social aspects are presented in the fourth part of the chapter. Last but not least, the fifth part is the Chapter conclusion.

4.2 Study Area Demographic Composition

The study demographic composition represents the 169 respondents attributes to provide grounds for leading challenges in the use of ICT in teaching and learning.

4.2.1 Teachers' Demographic Attributes

Teachers are change agents in any educational intervention. Being involved in ICT in their composition could be a particular attribute to altering the teaching and learning process. The attributes considered in this study were teachers’ gender and age distribution, education qualification, working experience, teachers involved in ICT training and practice based on teaching subjects, available mode of teacher training, and ICT device possession, as shown in Table 4.1. The respondents' gender distribution showed the presence of more males as compared to females. The observation of this study is that the presence of a small number of female teachers is based on the fact that the in-service ICT training was highly focused on science and mathematics teachers, whereby male teachers specialized in those subjects more compared to females (Basic Education Statistics in Tanzania, 2016 and 2017).

Table 4.1: Teachers’ Demographic Composition 

	Characteristic
	Description
	Number
	Percent

	Gender
	Male
	105
	62%

	
	Female
	64
	38%

	Age
	25-35years
	46
	27%

	
	35-45 years
	64
	38%

	
	45-55 years
	53
	31%

	
	≥ 55years
	6
	4%

	Education Qualification
	Diploma
	15
	9%

	
	Bachelor
	147
	87%

	
	Postgraduate
	4
	2%

	
	Others
	3
	2%

	Working Experience
	≤5 years
	6
	4%

	
	6-10 years
	52
	31%

	
	11-15 years
	53
	31%

	
	16-20 years
	44
	26%

	
	≥  21years
	14
	8%

	Teachers involved in ICT in-service training based on subject of specialization
	Science
	55
	33%

	
	Mathematics
	12
	7%

	
	Social Sciences
	59
	35%

	
	Languages
	39
	23%

	Mode of ICT training available for teachers
	In service
	49
	34%

	
	Pre-service
	67
	46%

	
	Online
	3
	2%

	
	Others
	23
	16%

	
	Never
	3
	2%

	Personal Teachers' devices' possession
	Modem
	17
	12%

	
	Smartphone
	110
	76%

	
	Laptop
	23
	16%


Source: research data, (2018)
Furthermore, the respondents' age composition showed there were few old-aged teachers with 45 years and above, which signifies the need to put more effort into the group of young-aged teachers who are 25–45 years of age and still have 15-35 of working age. Consequently, this study argued that the lagging behind of young-aged teachers due to attitude, social, and cultural factors implied that the new generation (students) would continue to be disadvantageous in digital mobility as they will continue to be taught by teachers holding techno-phobic attitudes. The study suggested that respondents' age is essential to consider as it reflects the maturity level of psychomotor, cognitive, and affective capabilities towards acceptance or rejection of using ICTs for teaching and learning as a new behaviour (Ajzen & Fishbein, 1975).

 

The study findings also delineated that 85% of teachers hold bachelor's degrees, compared to other qualification levels. However, based on contextual experience, it is easier for teachers to upgrade their qualifications from a diploma to a bachelor's degree due to the increased number of universities in the country. Conclusion: There are certainly high possibilities for qualification transmission as most universities have faculties offering education bachelor's degrees. Another reason is that a diploma is currently considered the primary education level teacher qualification (URT, 2019). Also, the study in hand delineated the presence of low levels of teachers' transmission to postgraduate degrees because it is not a pre-requisite requirement for being employed to teach in secondary schools; at the same time, teachers holding these qualifications levels are considered to possess an added advantage for promotion to managerial posts.

 

Despite the availability of various modes of ICT training to secondary school teachers, online and other modes are at a marginally lower rate than in-service and pre-service. This study viewed training as a vital determinant for inclusion and inducing ICT applications and tools for teachers to acquire skills, knowledge, and competence that will influence the alteration of attitude experiences from teaching without teaching with technologies. The findings of this study showed the presence of many teachers possessing smartphones compared to modems and laptops. The ownership of ICT devices likely has the chance to increase technology-user working time. The study observed that teachers are more interested in smartphones than other devices as they are more linked and connected for social media communication and interaction rather than in educational aspects. However, the study insisted on considering teachers’ related attributes in analysing challenges leading to difficulties in using technologies, particularly in teaching and learning.

4.3 Teachers’ Attitude to the Use of ICTs for Classroom Teaching 

An attitude is concerned with a personal set of emotions, beliefs, and behaviours toward a particular object, person, thing, or event. Attitudes result from experience or upbringing and are powerful in influencing personal behaviour. Attitude is affected by intrinsic and extrinsic factors; while intrinsic factors are uncontrollable, the extrinsic ones are characterized by being endured and can also change (Tussyadiah, Wang, Jung & Tom Dieck, 2018).

 

The specific question entailed to be answered to what extent do the teachers’ attitudes affect the effective use of information and communication technology (ICT) in facilitating teaching and learning in secondary schools? The findings indicated that teachers faced challenges in attitudes related to themes and subthemes of teachers’ views; teachers’ self-efficacy towards technologies; motivations to use technologies; the nature of available ICT training; and some ICT competence areas that require more intervention.

4.3.1 Teachers’ Views on the Use of ICT for Teaching 

Teachers’ considerable views were depicted to find intrinsic emotions, beliefs, behaviors, backgrounds, and experience. Teachers hold challenging to deciding to use laptops, overhead projectors, desktops, and the internet for classroom teaching and learning activities. The FGD session was guided by the item: "What are teachers’ views on the use of laptops, overhead projectors, desktops, and the internet in teaching activities?" The focus was to get teachers’ standpoints leading to weighing decisions to choose using the mentioned digital tools for teaching, whereby the emerged themes are shown in Table 4.2. The findings showed that teachers hold different views on the use of digital tools to address pedagogical challenges.

Table 4.2: Teachers’ Views on the Use of ICT Devices for Teaching Activities 
	Views
	Young Aged Teachers
	Old Aged Teachers
	Low experienced
	Long experienced
	Total

	
	No
	%
	No
	%
	No
	%
	No
	%
	No
	%

	Solution for pedagogical challenges
	13
	21%
	4
	21%
	17
	31%
	4
	16%
	38
	24%

	Enrich Content
	13
	21%
	1
	5%
	9
	16%
	3
	12%
	26
	16%

	Change Roles
	9
	15%
	3
	16%
	6
	11%
	3
	12%
	21
	13%

	Increase workload
	10
	16%
	5
	26%
	5
	9%
	7
	28%
	27
	17%

	High devices costs
	9
	15%
	4
	21%
	11
	20%
	4
	16%
	28
	18%

	Limited school-based devices for teachers
	7
	11%
	2
	11%
	7
	13%
	4
	16%
	20
	13%

	Total
	61
	100%
	19
	100%
	55
	100%
	25
	100%
	160
	100%


Source: research data, (2018)
As one of the respondents affirmed, the less experienced teachers possessed positive views on the usefulness of the internet in being assistive in providing appropriate solutions.

Technologies are assistive, especially when teachers face difficulties; the Google search engine brought changes; there are suitable teaching materials found via the internet from different websites. (T2, Focus Group Discussion, July 2018)

 

The Internet holds the potentiality to break the learning barriers. It has changed the sources of teaching and learning information from bookish and hardcopy references to be more dependent on web-based content resources in the form of softcopies. The findings also delineated that the use of the internet has changed teachers’ responsibility for being the source of learning content, as the respondent narrated:

Teachers are no longer the sole owners of content for teaching and learning. (T23, Focus Group Discussion, July 2018)

Additionally, the use of the internet and laptop for surfing the subject-lesson content from different educational websites means teachers are developing more competence in the content and teaching methodologies. Finally, the findings from low-experienced teachers in positively viewing the potentialities of ICT devices are expressed.

Sometimes teachers are stuck on what and how to present content materials; through interacting with various websites, teachers get input from the global community of practices. (T12, Focus Group Discussion, July 2018)

 
Despite the advantages of ICT in teaching activities, observations from the findings showed that long-service teachers had negativity towards encountering the costs of laptops and internet-connected devices such as modems, with the feeling that some devices need more priority as was posed:

Owning a personal laptop is based on a teacher’s prioritization. Most teachers possess smartphones whose costs are almost similar to laptops; teachers feel that not owning smartphones is like being socially locked out. (T10, Focus Group Discussion, July 2018).
 
Additionally, some long-service teachers view it as the government's obligatory responsibility to ensure teachers and schools possess ICT devices, as one of the respondents insisted:

Our school has a very small number of teachers who own laptop computers as well as modems for internet access. Teachers are not obliged to own laptops. Even those found in our school were disbursed by the government. (T13, Focus Group Discussion, July 2018).
However, the aged teachers claimed the challenges of workload when using the internet and laptop for lesson content preparation, as the quotation from the respondent delineated:

The use of technology increased the workload for searching, sorting, and organizing electronic materials during preparation (T18, Focus Group Discussion, July 2018).

 

Based on the findings, the study demonstrated that teachers are provided with a technology-mediated teaching environment to assist professional development and enrich the subject lesson content, which entailed changing their roles. Even though there are claims among teachers on challenges based on cost issues of devices such as laptops, overhead projectors, desktops, and the internet that could push teachers out of use, teachers have to rethink potential solutions that will enable them to possess their own ICT devices. 
The arguments here are that the world of education provision and practices is rapidly changing from traditional to digital, whereby teaching resources are highly accessible via digital from multiple cloud sources, and innovations are taking place every day. As key change agents in the classroom, teachers had to restructure their beliefs, feelings, and attitudes to see ICTs as a social-cultural educational constructive tool. This study encouraged teachers to positively accept and view the advantages of owning ICT devices and employ technology in professional and personal-related activities so as to reduce the digital divide.

 

According to the study by Aldama and Pozo (2016) on the relationship between beliefs and the ways teachers use ICT in Spanish classrooms, the findings disclosed that teachers had to accept that ICT possessed tools to assist classroom activities. This research also observed that teachers engaging in the internet are gaining various advantages, including soliciting lesson content from the diverse community of practices during preparation, being updated with content delivery approaches, lesson assessments, and evaluation. 
ICT policy for the basic education framework declared that the government has to facilitate the development and use of ICT as a pedagogical tool with a limited supply of ICT equipment that meets global standards and developments in science and technology (URT, 2016; UNESCO, 2011). This implies that the use of the internet and the World Wide Web (www) continues to be vital in unlocking teachers and students in the creation of an external world mainly characterised by its unlimited spaces, places, and pace.

 

Although the findings of this study observed that teachers faced different attitude challenges related to how they viewed the use of laptops, overhead projectors, desktops, and the internet, Mafang’ha (2016), in his study on teachers’ experience in the use of ICT to facilitate teaching from teachers' perspectives conducted in Ilala district, found that ICT is advantageous in increasing individualized cyber interactions, facilitating accessing open educational resources from global-based knowledge, enriching integrative didactics resources, and simplifying teachers’ work. 
Furthermore, the study at hand insisted and encouraged teachers to change their mindset and put effort into their ICT devices useful for teaching in order to reap the benefits of increasing teacher-device contact time to increase engagement in web exploration to enhance pedagogical innovation; increasing professional community of practice connectivity at anytime and anywhere; and contributing to the goal of ICT to possess the power to advocate the pedagogical innovation.

4.3.2 Teachers’ Self-Efficacy to use ICTs for Teaching

Teachers’ self-efficacy in utilizing technology was the important attitude indicator for assessment. Item: "Are teachers conversant in utilizing laptops, overhead projectors, desktops, and the internet for teaching activities?" The findings in Table 4.3 showed two aspects related to teachers' self-efficacy: one aspect is based on teachers' beliefs in the ability to use devices, and the second aspect relies on the capacity to respond and perform teaching activities using the devices to achieve the intended goals.

Table 4.3: Level of Teachers’ Self-Efficacy in using ICTs  

	Levels of Self-Efficacy in Using ICT
	Science Teachers
	Mathematics Teachers
	Social Science Teachers
	Language Teachers
	Total

	
	No
	%
	No
	%
	No
	%
	No
	%
	No
	%

	Preparing teaching - learning documents
	23
	42%
	4
	33%
	18
	37%
	9
	31%
	54
	37%

	Use of ICT tools and application programs
	14
	25%
	3
	25%
	8
	16%
	7
	24%
	32
	22%

	School leaders support
	3
	5%
	1
	8%
	4
	8%
	2
	7%
	10
	7%

	Creation of OERs
	10
	18%
	1
	8%
	5
	10%
	7
	24%
	23
	16%

	Allocated Lesson Time
	5
	9%
	3
	25%
	14
	29%
	4
	14%
	26
	18%

	Total
	55
	100%
	12
	100%
	49
	100%
	29
	100%
	145
	100%


Source: Research data, (2019)
Most science teachers felt that using laptops, overhead projectors, desktop computers, and the internet helped prepare teaching and learning documents; one respondent's narration demonstrated comfortability to work as follows:

Teachers use technology to prepare neat teaching and learning documents such as the scheme of work, lesson plan, and lesson notes; it is easier to erase mistakes than discard the whole document. Preparation of teaching documents is no longer tiresome work. (T24, Focus Group Discussion, July 2018)

Also, the findings showed that teachers are required to possess exploration, navigation, and filtration skills to use web-based open education resources. The teachers originated from social science subjects and believed that to gain self-efficacy in using ICTs in classroom activities, hands-on practices are essential; as one of the teachers in a focus group discussion said:

Most teachers found it challenging to work with Microsoft Office application programs for the first time; they had difficulty even dragging a mouse at first; they could not use various formulas for different computations in Excel and prepare attractive PowerPoint presentations. Teachers continuously practised using the application programs until they became familiar with them and ranked technology as being very useful, assistive, and less time-consuming. (T15, Focus Group Discussion, July 2018).
 
Teachers are also facing attitude difficulties in switching to technology mediation practices and require practice, support, and motivation from school administrators. Among the science teachers, the claims raised to the heads of schools lead teachers to be discouraged from utilizing ICTs when they realize that heads of secondary schools are not conversant in supervising the use of technology, as was mentioned.

Sometimes it happened that teachers faced challenges in the process of undertaking various classroom activities integrative with ICTs, and the head of the school could neither support nor rescue them. Teachers believe that heads of schools are supposed to be competent enough to support, follow-up, motivate and provide in-house training until teachers become fully competent and conversant in working with technologies. (T24, Focus Group Discussion, July 2018)

 
Other findings from mathematics teachers emphasized the acquisition of digital skills and allocated enough personal time to re-organize the technology-mediated content before actual classroom contact time, as was insisted: -

The use of Web Open Education Resources (WORE) enables teachers to explore, read, scan, skim, and filter the selected digital content drawn from different websites to fit the lesson requirements; teachers become familiar and conversant with lesson content before the actual instructional activity, but the whole process is time-consuming. (T5, Focus Group Discussion, July 2018)

 
Further, social science and language teachers claimed the challenge of technology-mediated-lesson preparation and allocated classroom teaching time were not enough to utilize ICT devices and tools in the teaching process, as was illustrated:

The subject location delivery time is 40 minutes for a single period; it is difficult for most social science and language teachers to utilize technologies because practice shows that many languages and social science teachers have single periods compared to colleagues’ science teachers with 80 minutes of double periods. (T6, Focus Group Discussion, July 2018).
 

The findings also demonstrated that teachers require assistance in acquiring skills that allow them to access OERs that match the subject lesson content and curriculum requirements, as one respondent from a Mathematics subject posed:

Teachers now possess Web Open Education Resources sorting-out skills, embracing exploration and navigation skills to familiarize themselves with helpful education websites. Also, teachers should hold scan and skim knowledge to foster quick acceptance of useful and rejection of non-useful subject lesson contents to overcome students beyond the curriculum requirements. (T21, Focus Group Discussion, July 2018).
 

The study findings on teachers’ self-efficacy in utilizing laptops, overhead projectors, desktops, and the internet for teaching activities showed that efforts for teachers striving to utilize technology levels of preparation, incorporation of OERs, use of various tools, and application for lesson delivery are at a low level. Further, the study observed that even though many teachers were trained on the use of ICT during pre-service and in-service training, fewer are using technologies in classroom teaching and learning due to a lack of school-based practices, supervision, and technical support, and time challenges. Therefore, researcher’s view is that teachers have to devote time to regularly interacting with ICT devices and tools to develop competence and confidence to work with digital tools, software applications, and hardware to gain professional advantages.

 

Moreover, this study argued that a good school administrator leads teachers by demonstrating examples. This is to say that, as immediate school and classroom activity supervisors, heads of schools must ensure that they can assist teachers in dealing with school-based contextual challenges related to the use of ICTs. Therefore, heads of schools had to devote time to exposing themselves to gain exploration, navigation, and filtration skill to assist teachers wherever they need assistance while engaging with various web-based open education resources platforms. Furthermore, the use of technologies to reach full integration needs teachers' commitment and self-efficacy towards the utilization of e-pedagogies, OERs, and mobile technologies to create a blended virtuosity teaching and environment in classrooms, hence schools. However, the technology-mediated teaching and learning context is advantageous for students to gain object-oriented goals (Vygotsky, 1978).

 

Teachers are required to gain self-efficacy and competency in using devices (Song & Kong, 2017) in teaching and learning. Despite Hadiyanto et al. (2017) finding that teachers use technology applications and devices more personally than in teaching activities, the findings of this thesis show that teachers are putting effort into becoming self-efficacious and currently have varying degrees of magnitude in utilizing laptops, overhead projectors, desktops, and the internet for teaching activities. 
Tallvid (2016) cautioned that teachers dislike innovative, drastic changes in teaching, even though the findings of this study highlighted the fact that teachers are struggling to ensure they are shifting to ICT-mediated practices. Furthermore, it declares the need to assist teachers in gaining competence and confidence to voluntarily use ICT, agreeing with Ali and Bin-Hadi (2019) comments that teachers need to be exposed by assisting in the process of acquisition of various technological applications and procedures to facilitate the teaching process for 21st century advancements.

 

My argument to school leaders is that they have a potential role to play and the responsibility of becoming role models for teachers in the mental shift from familiar traditional approaches to new modern technology-mediated practices. According to Malekani (2017) findings in the study on access to use and challenges of ICTs in secondary schools in Morogoro Municipality, teachers need motivation to realize the opportunity obtained through ICT support. Also, these study findings are not far from those obtained by Chepemoi and Wanyonyi (2017) in Kenya in the study on the use of ICT in teaching Kiswahili plays in secondary schools, which showed that ICT had got the power to enable teachers to enrich subject content, standardize lesson delivery, make teaching activities exciting and enjoyable, promote interaction among students and teachers, save time, stimulate students’ interests, and probe questions. Moreover, Vandeyar (2015) proposed that using ICT tools, the utilization of e-pedagogies, and OERs facilitate the pedagogical processes in different forms and levels.

 

Moreover, the findings of this study resembled those obtained in the study that assessed the impact of OER availability on the emergence of Open Educational Practices (OEP) in Sub-Saharan Africa, focusing on the use, repurposing, creation, and sharing of OER in AVU institutions from Kenya, Somalia, Tanzania, Uganda, Zambia, and Zimbabwe (Adala, 2017). According to the findings of this study, the use of OERs by teachers enriches subject lessons by repurposing global experiences for local contextualization. Scholars are also warning that open educational resources (OERs) have the potential to empower teachers and students by allowing them greater flexibility in accessing and using copyrighted materials for academic and research purposes (Karunanayake, Naidu, and Mohan, 2016).

 

Based on the findings of this study, the suggestions made are to assist teachers by offering material, moral, and technical support to uplift self-efficacy; motivate teachers to become comfortable, liberty-seekers, and develop voluntary abilities; develop more confidence and competence in using technologies to re-shape teaching and enrich professional practices. In addition, notification is made to teachers to frequently set aside time to engage in web education platforms and resources updated with subject-lesson content, new professional experiences, illustrations, and innovative methods and approaches that will entail comprehensive shifting from access to the best e-pedagogical practices.

4.3.3 Teachers’ Motivation for the Use of Technologies 
The motivation to use ICT for teaching as an attitude aspect could be viewed differently. Based on this study's scope, the school system's motivation was categorically considered to be addressed based on encouragement to use teaching and learning devices. In responding to the guided item: "Is there any motivation for teachers to employ laptops, overhead projectors, desktops, and the internet as teaching tools in the classroom?" The emerging themes are presented in Table 4.4.

Based on the findings, teachers need inter-personal motivation, readiness, and encouragement to overcome contextual challenges faced in using various ICT teaching and learning devices. Furthermore, the opinions in this study are based on the fact that teachers have different disparities stipulated in their backgrounds, subjects of specialization, age, social, cultural, and professional experiences, and thus need different motivational approaches to unlock the stuck mindset. Consequently, the study calls for the need to ensure that individual teachers are well guided and motivated based on disparities to raise readiness towards the use of laptops, overhead projectors, desktops, and the internet to undertake various professional responsibilities.

Table 4.4: The Levels of Teachers’ Motivation in the Use of Devices for Teaching 

	Main Theme
	Sub-themes
	Emerged themes

	Motivation for teachers to employ laptops, overhead projectors, desktops, and the internet as teaching tools in the classroom
	Individual teachers’ motivation
	Personal readiness to use tools

	
	
	Motivated to gain ICT skills and knowledge

	
	Group motivation and assistance
	Peer supports

	
	
	Encouragement and sharing

	
	Head of schools motivation and support
	Use technologies for inter-school communication


Source: Researcher, (2019)
Nevertheless, the research remarked that personal and group teachers’ motivational efforts are considerable to enable changing historical subjective norms, attitudes, perceptions, behaviour, experiences, views, conditioning, and beliefs that hinder the acquisition of technologies as a new working tool for professional practices. Therefore, my urgings are that teachers feel comfortable and motivated to express, share, and rescue one another to solve problems encountered while using ICT devices in various professional contexts without involving school leaders. Consequently, that finding also delineated the emergence of the need for teachers’ peer-group motivation, support, encouragement, sharing, and collaboration. Based on the findings, It can be concluded that inter-school communication, sharing, and collaboration as motivational attributes to contribute to using ICT devices for teaching and learning processes should be frontline by all parties concerned.

 

The call to the heads of schools is that they should ambitiously bear the responsibility of motivating teachers to be pedagogy-technology change agents by ensuring they promote individual and peer teachers' motivation status. Furthermore, heads of schools, as immediate supervisors in ensuring implementation of education goals and objectives, heads of schools should develop strategies and motivational procedures to assist teachers in overcoming setbacks influencing the use of laptops, overhead projectors, desktops, and the internet. However, proposal to heads of schools is built on the fact that new senses focus on replacing familiar non-digital cultures and initiating digital behaviours in the classroom. School context are built with appropriate motivation for all parties concerned and thus are vital to influencing teachers to accept the use of ICT as a professional competence-based working tool.

 

Scholars have studied and recommended that personal motivation is the main determinant for successful ICT use in teaching activities (Al-Awidi & Aldhafeeri, 2017; Qasem & Viswanathappa, 2016). However, changing from the normal traditional mode of teaching without technology to teaching with technology needs a mental schema shift (Vygotsky, 1978; Ajzein & Fishbein, 1975). Further, teachers are facing anxiety in technology adaptation (Isaacs, 2012). Thus, school-based motivational strategies, procedures, and techniques are essential to assist teachers in developing a positive attitude towards technology. Besides, teachers' self-motivation is essential in developing the new senses associated with the adaptation of ICTs in performing personal and professional responsibilities.

The findings of the study about the advantages and limitations of the usage of OERs that were obtained in Kuala Lumpur by Krelja (2016) are aligned with the study in hand as it was exposed that the creation of awareness to raise and uplift positive attitudes, participation, collaboration, motivation, and sharing are notable contributions, focusing on raising teachers' technology acceptance henceforth to usability. 

Moreover, Cheng et al. (2016) also insisted that teachers need motivation and technical and pedagogical support to be conversant and confident in using technologies in classroom teaching. This study insists that the technology invasion in professional and other aspects of life should not leave teachers aside. Therefore, teachers should be motivated to be pedagogy-technology change aggressors. In addition, heads of schools are vested with new motivational responsibilities of being digital or technology invaders.

4.3.4 Teachers’ Training on the Use of ICTs for teaching

Table 4.5: The Levels of Training to Enable Teachers to Work with Technologies  
	Theme
	Sub Themes

	Training on ICTs for teachers to become conversant in working with technologies in classroom teaching
	Discriminations

	
	Stigmatization feelings

	
	Training are unsustainable

	
	Training does not incorporate the teachers’ views

	
	Training having financial implications


Source: Researcher, (2018)

Training is mandatory for exposition teachers to new experiences, procedures, and modes of undertaking new educational interventions such as technologies into practices. The findings for training as an indicator contributing to teachers’ attitude towards the use of technologies in classroom teaching were obtained through checklist observation and FGD. 

Table 4.2 disclosed variations among teachers on the modes of exposure to ICT skills and knowledge through training. The findings showed that there is a small marginal number of teachers (2%) who are not engaged in any mode of training and that the same number are exposed to online modes of training. Furthermore, teachers are highly dependent on pre-service training, followed by in-service training mode, and then other training modes. During the FGD sessions, different subthemes were raised by respondents in response to the item "Is the training on ICT helpful for teachers to become conversant in working with technologies in classroom teaching?" The findings provided implementational gaps in the in-service training mode as presented in Table 4.5.

In terms of contribution to the mode of training available, teachers were highly focused on the in-service training. Teachers are notified that they are unequally treated in selecting those required to attend the in-service training, as was mentioned.

Every time teachers specialized in teaching Physics, Chemistry, Biology, Mathematics, and English are prioritized to attend the ICT in-service training, their colleagues teach History, Geography, Civics, and Kiswahili, which are compulsory subjects. (T12, Focus Group Discussion, July 2018).
 

Moreover, teachers suggested that students require equal treatment to overcome digital gaps, as one of the respondents mentioned.

Every teacher, regardless of teaching the subject of specialization, had to be considered and allowed to attend the in-services ICT training; equally, teachers’ treatment in the reformation practices removes the stigma and creates slightly uniformities when accommodating ICTs in classroom teaching. (T17, Focus Group Discussion, July 2018).
Another respondent claimed the sustainability of available in-service training, particularly the span of implementation time, as it tends to wrap up prematurely before teachers become fully competent. Therefore, the digital gap continues to persist, as was cited:

The in-service training ended before teachers became competent, conversant, and confident enough to work with different useful applications and tools, resulting in teachers’ ending up with half-technological exposure. (T20, Focus Group Discussion, July 2018)

 

Despite the benefits of ICT skills, knowledge, and competence for professional and personal advantages, teachers were eagerly interested in in-service training as it is associated with payments, as was mentioned:

Teachers dropped from the in-service training when they realized that either there were no payments, little cash payments, or it involved cost-sharing. (T22, Focus Group Discussion, July 2018)

 

Also, a large number of teachers (46%) were exposed to ICT as a core subject during the pre-service training. However, the findings presented gaps in teachers' competencies after referring to professional implementation as a respondent posed:

Almost every teacher was exposed to ICT because it was a core course subject in pre-service professional training; teachers crammed the ICT subject content and concepts to pass the examination and not to gain equitable skills and competencies useful in the classroom. (T9, Focus Group Discussion, July 2018)

 

Based on the findings, my views are that efforts to expose all teachers, regardless of the subjects of specialization, through pre-service are in place through different teacher colleges and universities as ICT is considered a core subject in teaching professional training. Consequently, the government implements CFT-ICT for teachers using various models, including TPACK, to attain objective four of the SDGs (UNESCO, 2011; 2019). However, I understand that due to the end outcomes of teachers' training, they will graduate with low competencies in ICT applications. That’s why the government has provided room for in-service, online, and other training modes. According to the researcher's contextual observations on the ICT practices industry, there is free online training from various websites; institutions, colleges, and universities provide ICT training at low and affordable costs to assist teachers in using technologies as a complementing tool in the classroom. This study suggested that teachers not be on the disadvantageous side but have to take a step to enrol in available ICT training modes.

 

Furthermore, this study ascertained that teachers' trainees in colleges and universities should not take the ICT subject for granted but should put in efforts to ensure they are fully engaged in acquiring potential competencies. Therefore, government has the duty of assessing the competencies, approaches, and procedures for training ICT-pre service content gaps so that they can be reviewed and incorporated appropriately. Besides, the thesis emphasizes that the ICT content in pre-service training should be given the required weight to overcome challenges related to training as an attitude indicator towards the use of ICT in teaching and learning. 

 

Moreover, opinion on the logistics of selecting teachers to attend the ICT in-service training is that there is a need to refine the discriminatory criteria based on the teaching subject of specialization. Because all subjects are potential and there is no one to honour the other, the procedure must be equal and fair. Also, teachers have different talents and depend on each other, especially when exposition of new ICT-related innovations. According to the study's findings, continuing to discriminate against teachers for training will widen the digital divide. To teachers, are eagerly required to develop intrinsic readiness to accept ICT training, especially those not associated with payment, due to the fact that knowledge is expensive, even if it is obtained for free, and to develop confidence towards application.

 

The finding on training, particularly the aspects of teachers' competence, also emerged in Liwanag et al. (2015) on technology utilization in teaching and its influence on students’ performance in Bulcana. Teachers could be trained to utilize computers, software, and application programs but still do not use technologies in classroom activities (Liwanag et al. 2015). On the other hand, teachers must be continually trained in the use of ICT tools (Asongu & Le Roux, 2017). To this end, Neofotistos and Karavakou (2018) observed the same challenge in their study of factors influencing ICT use. Also, Aydin, Gürol, and Vanderlinde (2016) insisted a close link between the teachers’ ICT training, the use of ICT in classrooms, and ICT competencies. This study also suggested that language and social science subject teachers are many based on schools' practice realities compared to those specializing in mathematics and sciences subjects. They, therefore, had to be given the same weight to be exposed for in-service ICT training. 

 

The study by Pardede (2020) on secondary school English as a Foreign Language (EFL) teachers’ perception of ICT use in learning and teaching in Greater Jakarta, Indonesia, found that teachers encountered facilities and technical expertise issues through asking colleagues. In schools involved in this study, there are teachers specializing in ICT. The suggestion made to heads of schools is that could collaborate with these teachers to design and implement the inter-school ICT training for teachers. The same suggestion was also provided by Dlamini and Mbatha (2018) in the study conducted in South Africa on ICT teacher professional development, which found that in-service training helped teachers to gain competencies for developing activities; further, using ICT for teaching is comprised of multicultural environments and classroom management (Dlamini & Mbatha, 2018).

 

This study also entailed suggesting changes to the government to ensure the sustainability of in-service training and ensure continuation rather than the current situation whereby teachers are left to work alone with technologies before became competent. Guskey (2010) cautioned that most on-job trainings, especially in the education sector, are unsustainable. Nevertheless, the sustainability, skills, knowledge, and competence in the use of ICT are based on various individual teachers' and school contextual efforts, siding with Kennah (2016) in the findings of the study on the use of ICT in the teaching and learning process in secondary schools, that uplift of ICT practices needs technology-personal efforts. Teachers are supposed to change attitudes and create readiness and be trained with the right skills helpful in designing and incorporating ICTs into subject-lesson activities to improve education quality (Chepemoi & Wanyonyi, 2017).

4.3.5 Areas of ICT Content Teachers’ Needs Training 
The critical and challenging aspect of using ICT is based on skills, knowledge, and competencies related to applications and tools. The researcher used the preliminary information in the Likert Scale questionnaire to get data on teachers’ abilities to use computer applications required in schools and classroom teaching. In Figure 4.1, the findings on areas of ICT content that teachers need training in are presented in per cent. According to the findings, teachers have a lower need for knowledge of Web design, troubleshooting, and databases. Furthermore, teachers recommend highly needed training on the internet and email, while they are moderately in need of intervention areas on using word processing, PowerPoint, and excel applications.
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Figure 4.1: Teachers’ ICT Application Areas for Intervention 
The researcher counter-checked the level of teachers in setting time to engage on the internet as a key digital resource to explore various education platforms, education information websites, online communication, and accessibility of digital content as presented in Figure 4.2. The findings presented that more than half of the teachers involved in the study were able to get internet connectivity. Almost a quarter of teachers were able to access the internet all the time, and a large group of teachers were sometimes accessing the internet.
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Figure 4.2: Teachers’ Internet accessibility and Frequencies of Connectivity  
Similarly, the FGD session was guided by the probe question, "Which computer application areas do teachers need more training?" The findings from different teacher groups gave their opinion about computer applications that require more training. The major findings show that teachers had different training requirements, as summarized in Table 4.6.

Table 4.6: Teachers’ Remarks on Training Content Requirements  
	Group
	Composition of the group
	Remarked areas

	Group 1
	Old-aged and long experienced teachers
	Use of email, word processing, internet application, excel, PowerPoint, and Software installation

	Group 2
	
	

	Group 3
	Short experienced teachers
	Word processing, Excel, and PowerPoint Accessing OERs.

	Group 4
	Young aged teachers
	Database design, Accessing OERs, Use of Excel, Software installation, Computer troubleshooting, and Web designing.

	Group 5
	
	

	Group 6
	Teachers attended in-service training
	Use of PowerPoint, Use of Excel, Computer troubleshooting, Web designing, Database design


Source: Researcher, (2022)

During the discussion session, old-aged and long-experienced teachers showed that teachers have nothing to do and are less interested in being trained on the contents and sub-contents of web designing, use of OERs, computer troubleshooting, and database application. The reason behind it is that they believe those applications are not helpful in teaching professionals. One teacher from that group mentioned:

The contents for web designing, computer troubleshooting, and database applications are for those specializing in ICT. There is no need to devote time to concentrating on these computer applications while they could not serve anything in teaching. (T29, Focus Group Discussion, July 2018).
The young teachers were inspired after observing colleagues using videos, simulations, and animation during the subject lesson content delivery. One of the respondents from this group cited:

Teaching with PowerPoint Video, animation, and simulations was powerful in changing the classroom from static to dynamic and virtuosity. Teaching activities are becoming easier, our colleagues who are conversant in using OERs are enjoying them, and every teacher needs that training. (T14, Focus Group Discussion, July 2018)

 
Besides the advantages of excel, PowerPoint, and software installation in undertaking various professional activities, the long-experienced and aged teachers recommended the need for more training in some portions, as was mentioned:

Teachers need more training in excel application, particularly in the area of formulas on grading and linking sheets with the same calculations. Though it is tough, the competencies of Excel are useful, simplifying work and adding confidence for teachers to prepare various reports involving calculations. A PowerPoint presentation is a new chalkboard. More training needs to be given to teachers with skills and knowledge on how to make the presentation more virtual. (T7, Focus Group Discussion, July 2018).

 
Most of the young teachers were good at using email, the internet, and word processing. Moreover, the findings showed that teachers recognized smartphones as portable, friendly, multi-hands-on devices helpful in sharing various types of information as well as facilitating internet accessibility easily, as was narrated:

When teachers purchase airtime, they receive internet bundles in the form of MBs and GBs based on their preferences and the amount paid.Teachers use smartphones to download teaching and learning content, transfer it to other devices via Bluetooth and Xender, and share it with others via Bluetooth and Xender. (T19, T26, Focus Group Discussion, July 2018).

 

The findings also replicated that teachers were uncomfortable with utilizing personally subscribed internet bundles for teaching activities instead of utilizing them for social interactions and activities, as was pointed out:

The subscribed internet bundles are mostly utilized by teachers for communicating and chatting on various social media platforms; some teachers are addicted to social media in such a way that when asked to utilize their smartphone-internet for teaching activities, they reject it. That group of teachers are routinely updated with breaking news and social stories shared on social platforms. (T12, T18, Focus Group Discussion, July 2018).
 

The aged and long experienced teachers feel that they are not conversant with word processing and are keeping the money to pay for secretarial services for typesetting teaching documents despite performing that activity themselves, as two respondents cited.

During examination preparation, every teacher in our school is required to submit a softcopy of the constructed examination paper; occasionally, teachers must pay for secretarial services in a stationery near the school to perform the tasks on their behalf. (T7, T12, Focus Group Discussion, July 2018).
 

The current study identified knowledge gaps that teachers should be aware of and a package of interventions recommended by UNESCO ICT-CFT components (UNESCO, 2019). Consequently, observations made by this study is that teachers who are well trained in various areas of ICT application will increase confidence and competence to work with it in teaching and learning. Even though teachers delineated that they are in less need of training in troubleshooting and web design, the facts are that for the school to become a digital distinct divide zone, these competences should be paramount.

 

Based on ICT policy for Basic Education, there are those focusing on ensuring there is supply of ICT equipment and development in science and technology that meets global standards (URT, 2014). This is to say that teachers had to consider that being exposed to various ICT competences will enable them as individuals to become capable educational human resources, schools, and the country to meet the global digital standards. In additional, the researcher also inspires to design the ICT programmes that will meet the teachers’ ICT competencies learning needs to feel the existing application content gaps in areas of excel, PowerPoint, software installation, database application, computer troubleshooting, use of OERs, and web designing. 

 

Moreover, the possession of multi-competences for ICT applications and tools will foster effective ICT integration in teaching and learning, henceforth working as a catalyst for educational innovation and attainment of planned and unplanned core and extracurricular curriculum goals. Furthermore, scholars insisted that teachers' ICT application familiarity, capability, preparation, device access and connectivity, self-efficacy, and experience with technology significantly influence their readiness to conduct the online teaching and learning modality (Tussyadiah, Wang, Jung, & Dieck 2018). 
The potentiality of internet usage skills and competencies was also found in the study by Olson et al. (2011) conducted in Tanzania secondary school education to analyze e-learning impacts and best practices. It was suggested that internet-enabled teachers deliver interactive lessons through online classes and TV shows and videos; the use of PowerPoint slides enables teachers to conduct multi-media classrooms with the assistance of a projector, screen, or interactive whiteboard, and teachers use drawing graphics and educational software to demonstrate virtual experiments (Olson et al., 2011). The study's researcher insisted on the need for teachers to feel obligated in their exposure to various ICT-related competencies and made efforts to accommodate all ICT content planned to be taught in any training mode as long as it is useful professionally or in other social-cultural aspects. 
This is not far from what Gudmundsdottir, Gasso, Rubio, and Hatlevik (2020) recommended as the development of professional digital competence is becoming an essential part of the teacher as there is increasing use of ICT and a growing number of online teaching and learning resources necessitate teachers' exposure to privacy issues, cyberbullying, and the ability to evaluate digital content. In addition, the readiness and positive attitude toward working with ICTs in teaching and learning are determined by teachers’ competence, accessibility to ICT tools, preparedness, confidence in their ability to use technology, and exposure to e-learning materials (Gudmundsdottir et al., 2020).

 

Besides, teachers' recognition of mobile smartphones as friendly, multifunctional tools assistive in accessing and using the internet should not be denied. However, they should insist on the procedures to officiate it as a digital pedagogical tool as its current status shows that education policies are not recognizing it, and it is prohibitive to its usability by students. However, based on Witt et al. (2016), despite the advantages of smartphones, policy, regulation, and directives are silent on the use of mobile devices in secondary as a teaching tool. 
Also, despite the silence of education directives on smartphones, Gibbons et al. (2018) insisted that teachers’ attitudes continue to be the key challenge in using mobile technologies as potential pedagogical tools. It was warned that the disadvantages of using mobile technologies are thought to cause educators anxiety and ethical challenges (Kukulska-Hulme, 2014), while Mafa (2018) warned that there are very few studies on the use of mobile smartphones in secondary school teaching. Moreover, Kallisa and Picard (2017) noted that mobile technologies for teaching and learning are mostly witnessed in universities.

 

This study proposed the officialization of smartphones based on the grounds provided by the teachers, who are multi-function digital devices. However, appropriate strategies and guidelines have to be developed to ensure their constructive utilization to bring efficiency into educational practices. Contextual practices have proved the capability of smartphones and mobile technology usage in reducing social communication and interaction gaps through text messages, calls, and face-to-face communication through various social media platforms, including WhatsApp, Facebook, and Instagram, to mention a few. Also, it enables us to record, play games, listen to music, videos, and take pictures, which could work as teaching tools for a particular subject, task collaboration, planning, searching for information and assessment, and creating accessing virtual environments. Generally, for teachers to become digital natives, they have to possess a reasonable level of digital competence, spare time to practice and sufficiently use ICT for teaching and learning, and engage in professional development.

4.4 Cultural Factors affecting Teachers to use Technologies in teaching

School context and cultural factors are important attributes to consider in streamlining the procedures and strategies for cultivating and implementing new ICT-related behaviour. These factors could positively or negatively support the efficiency in acceptance, acquisition, and performance of new behaviours. Therefore, in assessing the challenges related to the use of ICT in teaching and learning, the aspects of school characteristics, classroom culture and characteristics, school ICT culture, and teachers' backgrounds were considered.

4.4.1 Schools' Characteristics

In Table 4.7, school-based characteristics are considered that could upset ICT use in teaching and learning. These structural school characteristics to consider in using ICTs include the available number of students, devices such as desktops with software, overhead projectors, laptops, internet, and networking, and infrastructures such as computer laboratories and power sources.

Table 4.7: Schools’ Characteristics 

	Characteristic
	Description
	Number
	Percent

	Number of students
	101-400
	1
	8%

	
	401-700
	3
	25%

	
	701-1000
	6
	50%

	
	≥ 1001
	2
	17%

	Source of Power
	Grid Electricity
	11
	92%

	
	Generators
	1
	8%

	Number of Desktop with software
	1-10
	5
	42%

	
	11-20
	5
	42%

	
	21-30
	2
	17%

	Availability of computer laboratories
	Equipped selective to use
	3
	25%

	
	Equipped and free to use
	5
	42%

	
	None
	3
	25%

	Number of available Laptops 
	1-5
	7
	58%

	
	6-10
	3
	25%

	
	11-15
	2
	17%

	Number of available Overhead Projectors
	1-3
	7
	58%

	
	4-6
	3
	25%

	
	None
	2
	17%

	Availability of Internet connectivity devices
	Routers
	7
	58%

	
	Modem
	4
	33%

	
	Switch
	1
	8%

	Other ICT supplementary devices
	Smart TV
	4
	33%

	
	Flash
	6
	50%

	
	CD
	2
	17%


Source: Research data 2021, (2018)
Based on the findings, in schools, there were three aspects considered as resources invested in igniting the use of ICTs. These are the number of students and the availability of devices and infrastructure to support ICT use. The findings prove that schools are congested, with 67% possessing more than 701 and above students. Furthermore, according to the findings, the majority of the schools were dependent on grid electricity, their available computer laboratories had varying levels of accessibility in use, and routers were widely available for internet connectivity. Therefore, the research at hand proposed that there is a close relationship between school characteristics and accommodating technology usage. 
Consequently, the researcher viewed that the government must be apprehended as most schools are equipped with electricity.  However, electricity presence is not enough. It has to go with efforts to ensure that infrastructure and devices are available to suit the number of teachers and students who are supposed to be routine consumers of ICT. Moreover, in schools, there were not enough laptops, desktops, and overhead projectors as devices to enable teachers and students to access and comfortably utilize them.

Furthermore, computer laboratories are considered an initial investment in the move towards ICT usage and have to be well equipped and furnished with no restrictions for teachers and students to free access and utilize a few available devices through sharing. The presence of restrictions is causing certain groups of teachers and students to develop intrinsic judgements against technologies for various reasons, one of which is the difficulty of using computer laboratories due to different levels of restrictions. According to CHAT, rules, regulations, and procedures that are available in the school systems have a great chance for alteration effects in undertaking new technology-related practices in teaching and learning. The number of students is an indicative factor for planning resources related to ICT, as students are supposed to be consumers and not users. According to CHAT, students are important elements of the school system who interact to acquire tool-oriented and activity-oriented goals during classroom activities (Vygotsky, 1978; Engeström, 1999). Subsequently, the researcher suggests that the number of users is a critical factor in assessing the challenges related to the use of ICT devices and infrastructure in schools.

 

Thus, for the stance of the findings of this study, there is an inverse relationship between the available number of students in schools (large) and available ICT devices and infrastructure (few). Based on the ICT Policy for Basic Education (URT, 2007), among the objectives mentioned being implemented is to ensure that there is equitable access to ICT resources by students, teachers, and administrators in all regions and types of educational institutions and offices, as well as to facilitate the development and use of ICT as a pedagogical tool. The research proposes that initiatives are highly needed to implement these objectives to overwhelm the available school-ICT resource-based challenges.

 

School characteristics possess the attributes that could cultivate new cultural and socially accepted practices and behaviours. Structural and school characteristics are basics in developing the school-based ICT culture as a catalyst to provide the direction of ICT integration in teaching and learning. Teachers and students have to be exposed to a harmonious and conducive ICT-practice environment to accept its applicability voluntarily. Efforts need to be made as the findings in the study by Dlamini and Mbatha (2018) show that the government has to invest in ICT infrastructure, gadgets, and devices for teachers and students.

Furthermore, Mafang’ha (2016) insisted on using ICTs in teaching and learning to enrich didactics, increase individualized cyber interactions, facilitate educational resources, and provide open access to global-based knowledge. Also, Kennah (2016) explained that students had to be exposed to multimedia and digital devices to conceptualise subjects’ concepts and build future digital skills. This study established that today's students are tomorrow's workforces, which signified full digital-competitive experiences and had to be exposed to ICTs to acquire globally recognized competencies in creativity, innovation, critical thinking, communication, and collaboration to meet the labour market requirements.

4.4.2 Teachers’ Background in ICTs

The teachers’ background in ICT usage is a cultural factor that needs to be well considered as it could contribute to the acceptance or rejection of new behaviours. Based on CHAT, the community of practices (teachers) holds value in determining the utilization of artifacts and tools in activities. The findings in Table 4.8 present teachers’ historical background that hinders the use of technology in teaching and learning.

Less experienced teachers claimed difficulties in learning ICT during pre-service training due to historicity backgrounds. The item what is the position of teachers’ background in the use of digital technology in classroom teaching? Teachers mentioned that they were not exposed to technology in elementary levels of education (primary and secondary schools) instead of on it in tertiary and university levels. 

Table 4.8: Teachers’ Backgrounds in ICTs 

	Theme
	Sub Themes

	Teachers' cultural practices and backgrounds
	Originally not used

	
	New Practice

	
	Considered medium of lesson transmission

	
	Assessment on use


 Source: Researcher, (2018)
 The respondent marked:

Few teachers were taught how to use ICTs in primary and secondary school; almost all teachers were exposed to ICTs during their bachelor and diploma training; adult exposure to unfamiliar ICTs causes teachers to struggle with them. (T10, August 2018 Interview)
 Moreover, the teachers have the thought that ICTs were for social-cultural communication through various social media interaction platforms. Teachers' receptiveness to using technologies as teaching and learning media for transmitting lesson content varied due to on-the-spot practices, as was claimed: -

Technology is useful to other professionals as they are in need of tracking the progression of their activities. Teachers were once taught to use the chalkboard as a medium of transmission. They intrinsically and extrinsically find it comfortable to deliver the lesson using the chalkboard as a medium. It is difficult to elicit the teaching content with confidence when using technology instead of a chalkboard. (T2, August 2018 interview).
 

Another surprising finding was the lack of close follow-up, assessment, and evaluation in the transition from teaching without technology to teaching with technology. Teachers delineated that the frequency of right practice on the use of ICT needs comparative assessment as was posed:

Teachers are negligating using ICT for teaching and learning in classrooms as there is no close follow-up and assessments on taking off new tools. There are feelings among teachers that using ICT in pedagogical practices is optional. (T1, August 2018 interview)

 

The study findings indicated that the close relationship to teachers’ historical backgrounds could guide the cognitive schema to accept or reject technology usage. Based on CHAT, historicity indicates performing a given activity integrated with ICT tools (Vygotsky, 1978). Even though teachers were historically not taught using ICT in primary schools, the researcher viewed that they still have to be flexible and dynamic to develop readiness towards acceptance of innovations in undertaking professional activities. The opinions are made on facts that teachers should acquire ICTs to engage in more beneficial and detrimental professional activities.

 

The researcher entails teachers that those with self-efficacy, competencies, and confidence in utilizing ICT for pedagogical activities are assured of efficiency, effectiveness, updated in contents of specialized subjects, multi-competences, and experiences from global communities of practice, while engaging in life-long learning. This stance suggests that teachers need to put personal efforts into utilizing a few available devices, individual efforts into accessing personal devices, and personal assessment into up-taking the usability of technologies for teaching and learning and other pedagogically related activities.

 

Mwila (2018), in the study that assessed the attitudes of secondary school teachers towards the integration of ICT in the teaching process in Kilimanjaro, Tanzania, also proved the presence of a close relationship between teachers’ characteristics and the integration of ICT in the teaching and learning process. In addition, Johnson (2018) insisted that young, experienced teachers had more knowledge and interest in using ICT for teaching and learning. The study on the influence of cultural background on teaching and learning in synchronous online sessions conducted in Mexico delineated that teachers’ background characteristics, especially ignorance, were among the reasons for not considering using technologies in teaching activities (Wunder, 2017). Furthermore, Buabeng-Andoh (2019) study on factors influencing teachers’ pedagogical use of ICT in secondary schools in Ghana showed that discrepancies in using technologies are also based on personal characteristics, whereby female teachers used ICT more than male teachers. All in all, the researchers of this study recommend that personal cultural background has a role in info-exclusion, mostly known as the digital divide or digital gap.

 

4.4.3 The Influence of Secondary Schools' ICT Culture on the use of Technologies
School ICT culture is a compelling determinant factor for showing the direction of technology usability and implementation. The school's ICT culture involves realising the relationships, beliefs, attitudes, and ideologies of the school's components, including teachers, the head of school, the school board, students, and parents. The support of these components enables overcoming challenging factors for ICT usability in teaching and learning. School ICT culture is unified and valuable for defining social behaviours of school elements relevant to ICT application. However, the school ICT culture considered in this study was based on the availability of ICT vision, teachers’ personal and professional development, and teachers’ views on using technologies for academic performance.
Availability of School ICT Vision: The school's ICT vision is a guideline statement to formulate clear school-based strategic goals, planning, and organization on the use of ICT in school-related activities. Besides, the school's ICT vision is directive and has to define appropriate modalities for inducing the use of technologies. Findings showed very low usage of ICT supportive indicators, with at least 10 teachers being in the position of strongly translating the teaching and learning practice implications. Also, the findings revealed that teachers highly ranked the level of ability of the school's ICT culture in assisting teachers with personal and professional development, noting that they could not assist but somehow assist. On top of that, findings proved that teachers had positive views on using ICT to influence academic performance, as illustrated in Figure 4.3. 
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Figure 4.3: Status of School Culture in Influencing use of ICT 
In responding to the probe question on how the school's ICT culture assists the use of ICT in school management, the heads of schools involved in the interview session admitted that laptops, the internet, and desktops have been very important in undertaking the administrative responsibilities.

The use of technology-assisted changes from the management of working with hand and paper to technology-mediated. The school's ICT culture has assisted in changing the modalities of undertaking various management activities in the school. The tiresome activities, including students’ enrolment, students in and out of the transfer, students’ academic report processing, and registration of students for national examinations, are all fostered by ICT applications. (Interview with HoS5, August 2018).

 The findings also showed that aged heads of schools are not competent to work with ICT devices. The aged heads of schools have developed a fear of being equipped with skills and knowledge or authoritative power to be dragged out with teachers who are competent to work with the e-government systems, as head of school seven (7) said.

There are head teachers of schools born before computers were introduced into practice. This makes most of the heads of schools kneel before young subordinate teachers who are conversant with technologies to assist in undertaking all activities involving engaging with e-governments’ financial management systems, student management systems, and school statistics reporting systems. This practice of using subordinate teachers puts heads of schools at risk when subordinate teachers are tempted to commit malpractice. (Interview with HoS2, HoS7, August 2018)

 
The heads of secondary schools were involved in the interview session guided by the probe question: "How does the school culture assist in the use of ICT in managing teachers’ teaching and learning process?" Heads of schools described how teachers are not committed to working with technologies in classroom teaching unless they are pushed, as one of the school heads revealed.

Teachers were trained to use ICTs, but there are very few teachers committed and eager to utilizing them for classroom teaching and learning. A large group of teachers are not excited about being frequently forced to work with ICT devices for school and classroom teaching activities. (HoS10, August 2018 Interview).
 
Based on the findings, the presence of an ICT culture in schools is important in facilitating academic, managerial, personal, and professional development. Heads of schools are to ensure a developed ICT culture as an indicative, vision, and mission instrument to lead practices across all elements of the school system. The available cultural-historical factors have not yet shaped school ICT culture as teachers are hindered from accommodating it as a working tool. Furthermore, this study stated that school leaders needed to improve their ICT skills and knowledge to gain personal and professional competencies and confidence in supervising other school elements who were becoming digital invaders in performing classroom and school activities.

 

Furthermore, the researcher's advice to teachers must be used wisely in order to capitalize on the opportunities outlined in the ICT Policy for Basic Education, which must be promoted through the encouragement of usage, collaboration, and making ICT resources more accessible in schools (URT, 2007). This study also insists that the supportive school ICT culture enables the development of various strategies in implementing procedures for possession and accessibility of devices, the internet, electricity, and infrastructure such as computer laboratories to overcome challenges. Furthermore, the researchers proposed that the school's ICT vision has the power to guide personal and professional skills, knowledge, and the development of competencies required for integrating the technologies into various aspects of pedagogical practices.

 

Another concern was that school ICT culture should be a workable operationalization tool to direct the invasion of school practices and manage digitally mediated classroom activities. However, the school's ICT culture, being objective and action-oriented, has to foster the teaching and learning process to reach the status that was called the Zone of Proximal Development (ZPD) of the activity expansive transformation in CHAT (Vygotsky, 1978; Engeström, 1999). School vision, being an essential element in the school's ICT culture, was found in this study to be not assistive in inducing the use of digital technologies in teaching and learning. Consequently, my observation could be due to unfamiliarity with most teachers and other critical elements within the school system. School ICT culture should be shared, adequately understood, and customized for the practice among members of the practice community (Krelja, 2007; Maslowski, 2001); culture is also important for integrating technology into school activities (Tearle, 2003).

 

The study by Njoroge, Ngugi and Kinzi (2017) found that schools’ visions of ICT policy have the highest negative impact on the implementation of ICT policy than factors related to the cost of ICT infrastructure and teachers’ ICT skills. The school's ICT culture should holistically describe mechanisms for overcoming the pedagogical and technological complexity in the classroom and define the school-based ICT integrative model to overcome the challenges (Al-Hunaiyyan, Al-Sharhan, & Alhajri, 2017; Gareth, 2008). School leaders should recognize and encourage personal teachers’ ability to participate, share technical and pedagogical methods, strategize ICT clear vision for the involvement of ICT experts and solicit funds from good partners, and collaborate with the community, public, and corporate sector for ICT uptake (Adu & Olatundun, 2013).

 

In addition, the researcher observed that heads of schools are role models to classroom teachers, and their habitual use of ICT influenced the acceptance or rejection. Therefore, they had to make efforts to learn technology applications and be technologically conscious and competitive; emphasising that those who are computer literate are aware of classroom teachers’ needs (Adu & Olatundun, 2013). Based on the findings obtained in the study on digital competencies and long-term ICT integration in school culture conducted in Israel by Blau and Shamir-Inbah (2016), school ICT culture assists teachers to frequently use ICT in lessons, use technology for enhancing pedagogy, gain digital competence, use digital content designed by teachers, change to e-pedagogies through updating the class website, and e-communication within school staff, teachers, and parents.

 
4.4.4 The influence of Classroom Culture on the use of Technology
Classrooms as subsystems of the school system possess their own unified culture, which is complex due to the composition of students' and teachers' micro-historical multi-cultures. Therefore, cultural elements of rules, regulations, codes, and conduct are also essential to be assessed as they will contribute to challenges, especially in restricting and directing whom to do what and how in the classroom as an implementation subsystem.

 

The classroom culture in this study was observed based on two main aspects: the aspect of communication, interaction, and collaboration between teacher and students; between students and teachers; teachers and devices; and students and devices. 
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Figure 4.4: Levels of Teachers and Students to Communicate, Collaborate, and interact in the ICT Classroom
Furthermore, another aspect studied was the ability of students to interact, communicate, access ICT devices, and class size to enable ICT mediated teaching and learning activities. Figure 4.4 presents the findings on teachers' and students' levels of communication, collaboration, and interaction. Moreover, the findings delineated the presence of students who experienced disparities in interaction, communication, accessibility to devices, and classroom size that do not support teachers in using ICT in teaching, as appeared in Figure 4.5. 
Based on the findings, the cultural factors that were used in assessing the smartness of the classroom environment show discrepancies in levels of communication, collaboration, interaction devices, accessibility, and classroom size that could be the reasons for challenges, as they are prohibitive indicators for teachers to be comfortable using ICTs for teaching and learning.
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Figure 4.5: Class Size, Student interaction, Communication, and ICT Devices 
However, other data was conducted using the interview item: how does the classroom culture assist the use of ICTs in classroom management? Teachers disclosed that classroom ICT culture is not assistive, and teachers struggle to manage students’ activities in large groups as one teacher mentioned:

Teachers face difficulties in managing students to perform individual, paired, and group work, especially when OERs with video and simulations are used. It is difficult to manage students who are in groups of more than fifteen members trying to use one device at the same time they are listening to the delivered lesson. The classroom experienced a buzz every time ICTs were used (T4, Interview, August 2018).

 

Besides, classroom teachers claimed the presence of a classroom unconducive climate to support the use of digital devices, as one of the respondents cited:

Sometimes students became embarrassed and advised teachers to continue with the traditional mode of teaching when they experienced that the classrooms lacked switches and sockets for plugging-in devices. It is necessary to use technology in particular lessons where students and teachers have to move to other classes that possess infrastructure. The process of shifting needs real management principles as it affects lesson location time and students' loss of concentration (T7, Interview, August 2018).

 

How does the classroom culture assist in teaching activities and students' discipline to assist in the use of ICTs? Teachers frankly declared that in high magnitude, teaching activities are still following the traditional mode due to rules, regulations, and schedules restricting students from freely engaging inappropriate technologies, as was said:

Although mobile technologies such as smartphones are cheaper and most students and parents are in a position to afford them, students are strictly prohibited from holding any kind of mobile phone in the classroom, and schools that are found with any such device are expelled. (T2, interview, August 2018). 

 
New experienced teachers claimed class size was a challenging factor in using ICTs. As one said, classroom management becomes problematic and stressful.

Teachers continue with non-digital teaching approaches because it is difficult to deploy the full usability of ICT devices in a congested classroom holding a large number of students. Large class sizes are difficult to manage even in traditional teaching modes, and the situation is becoming worse in technology-mediated classroom teaching and learning practices. (T6, interview, August 2018).
Long experienced teachers were worried about ICTs destroying students' behaviors and insisted on close supervision, as one explained:

There is a predefined schedule for students to access the desktop under the supervision of teachers. Teachers are worried about students' concentrating on non-educative interactions when left to use desktops without supervision. The schedule for classes to work with devices in laboratories is fully supervised. (T1, T6, Interview, August 2018).

This study observed the presence of good status of communication and good collaboration and interaction among teachers and students. Teachers need to re-adjust and take technology as an assistive and not a burdened tool. The findings prove that the use of ICT in the classroom is still in an early stage as it is not yet well defined and incorporated into the classroom culture. It has not yet shaped interaction and communication between teachers and students. Based on the conclusion made by Vygotsky (1978) in the CHAT tools, technologies such as technologies should be used to facilitate human activities, while Engeström (1999) supported that human activity could not be undertaken in isolation from social and cultural contexts.

 

Classroom interaction and communication are based on the fact that they are activity-oriented and should be signified within the teaching and learning activities. Furthermore, the study declares that teaching and learning with ICT should be conducive, focusing on communication and interaction between teachers and students, students-students, teachers-devices, and teachers-classroom environment. However, it was delineated in this study that the presence of ICT re-shaped teachers’ didactics, approaches, and methods but never replaced or stagnated teachers in undertaking the classroom management responsibilities.

Subsequently, the researchers insisted that for teachers and students to overcome contradictions in the classroom activities composing OERs and simulations, teachers had to ask students to listen to the contents presented via OERs and simulations, and then pose for clarification. Moreover, among the challenges observed in schools by this study were a large number of students in the classroom compared to available ICT devices and unsupportive classroom infrastructure, including the absence of switches and sockets, which disturbed the classroom climate and hindered teachers’ capabilities in managing classroom activities that are digitally supported. The researcher of this study inspires teachers to involve various stakeholders to assist in getting appropriate solutions to solve classroom-infrastructure related challenges.

 

Another issue this study addresses is the presence of rules, regulations, and schedules directing how, who and when to use available ICT devices in schools. The researcher's argues that despite the students to be beneficiary and consumers of technologies in schools, the findings presented that are disadvantageous and losers. Highly restrictive rules, regulation, and procedures affect students in developing negative attitudes, becoming reluctant, non-aggressive with traditional practices modes, increasing digital gap and divide.

 

Buabeng-Andoh (2019), in the study of factors that influence teachers’ pedagogical use of ICT in secondary schools conducted in Ghana, recommended that internal and external factors influenced teachers’ use of ICT. The study by Almadani et al. (2018) disclosed that the use of ICT encompasses platforms and opportunities to facilitate the students to acquire knowledge; increase interactions and communications beyond the classroom environment. In addition, the study conducted in Southern Ghana assessed the use of ICT in teaching and learning in secondary schools and obtained that despite the advantages of ICT devices in pedagogical practices, teachers possessed their PCs (personal computers, laptops, or tablets) for use but not always use for teaching and learning (Johnson, 2018).

 

School leaders should strategize ICT's clear vision for the involvement of ICT experts and soliciting funds from good partners, and collaborate with the community, public and corporate sector to assist deployment of ICTs in classroom activities (Adu & Olatundun, 2013). The conclusion made in the study by Wunder (2017) is that a virtual classroom is a safe environment for students and teachers from diverse cultural backgrounds; cultural differences and experienced teachers' consciousness includes the awareness of adjusting didactics teaching in a virtual classroom with diverse culture with multi tools that could be properly used for creating interactivity and constructing knowledge with diverse participants. 
In addition, this study points out that classroom teachers had to accept ICTs as pedagogical tools for conveying the subject lesson content in more accessible and the best ways insightful to increase the quality of the teaching process. Also, the researcher suggested to teachers not to take class size for the advantage of not using ICTs; teachers had to deploy participatory methods and approaches that suit their schools’ cultural-contextual environment.

4.5 The Influence of Social Factors on the Use of Technologies 
Parents’ involvement and school leadership are among the attributes of school and classroom connected social networks to bridge expectations and support in performing and using technologies to facilitate students' learning. The specific research question is: What social aspects affect the effective use of information and communication technology (ICT) in facilitating teaching and learning in secondary schools? It was measured using indicators of school-based social factors, such as parents' involvement, views, and expectations on ICT; school board ICT-related initiatives; and teacher-parent ICT initiatives in boosting strategies, encouragement, provision of material support, and motivation to overcome the ICT challenges based on school context.
4.5.1 The Parents Involvements, Views and Expectations on ICT
Parents are important external school elements in ensuring a conducive and constructive environment for students to engage in learning activities. The interview session was conducted to explore the status of parents’ perceptions and attitudes towards ICT use, their involvement in assisting students to use ICT tools, and efforts to enable students to engage in ICT applications. The responses from 12 heads of schools are summarised in Table 4.9. The findings revealed discrepancies in the way parents viewed and perceived the use of ICTs for students' learning. However, most parents think that ICT has contributed to affecting the students' behaviour. Moreover, there is a certain level of conflict between parents and teachers in a situation whereby students have to use and possess ICT devices as learning tools in schools.
Table 4.9: Level of Parents involvements in the use of ICT Tools 
	Sub Theme
	Descriptions
	Responses
	%

	Parents views on ICT
	Parents perceive the use of ICT learning tools affects students behaviour
	Positive perception
	83%

	
	
	Negative perception
	17%

	
	Conflicts between Parents - teachers conflicts to students using ICT learning tools
	High level
	68%

	
	
	Low level
	32%

	Parents involvements in assisting students to use ICT learning tools
	Purchasing devices for students 
	Positively responsible
	11%

	
	
	Not interested
	89%

	
	Parents supervise students engaging in the use of ICT devices
	Not supervise
	67%

	
	
	Responsible
	17%

	
	
	Not confident
	16%

	Parents expectations on ICT
	Use of ICTs for students for out of school learning
	Supportive
	24%

	
	
	Unsupportive
	76%

	
	The government and schools had to ensure there are ICT devices
	Responsible
	88%

	
	
	Not responsible
	12%


Source: Researcher, (2019)
In the aspect of parents' involvement in assisting students in using ICT learning tools, the findings delineated that there are a large number of parents who are not interested in and are not responsible for supervising students engaged in the use of ICT devices for teaching and learning. Furthermore, parents' expectations have turned into unsupportive use of ICTs for students for out-of-school learning, as it is the responsibility of the government and particular schools to ensure ICT devices are available in schools.

 

In responding to the probe interview item, how do parents perceive the use of ICTs in students' learning? The head of a government secondary school revealed that most parents do not positively perceive the contribution of ICT as a student's learning tool. Parents refuse to support students even when asked to provide devices for academic purposes, instead negatively linking usability with misbehaviours. Two heads from government-owned schools are cited:

The discussion at the parent-teacher meeting about parents' support and assisting students in accessing school assignments sent via smartphones during the holiday sparked a heated debate. A large group of parents disagreed with that strategy, arguing that giving students smartphones encourages them to focus on non-educative and illegal activities. Parents did not consider the positive side of mobile technologies, which could help students access learning materials after school hours. (Interview conducted in August 2018; HoS3)

 

Furthermore, parents had different levels of involvement in assisting students to use ICT learning tools such as mobile smartphones and training students. In responding to the item, what are parents’ efforts making for students to use ICT learning tools? Heads of schools showed a low number of responsible parents with efforts to expose students to available ICT devices and assist in getting skills and knowledge on various applications.

The head of the school had information that few parents provide smartphones and laptops to students and are utilizing them at home. Students develop competence with various applications as well as confidence to work with devices in different perspectives. There are also parents responsible for technology in such a way that they are even enrolling students in various short-time training institutions to get exposure to computer applications during weekends and holidays. (HoS11, August 2018 Interview)

 
In addition, the findings also showed there are different levels of restrictions that strictly prohibit students from owning any ICT learning devices within the school campus. School principals declared that the current regulations do not correspond to the contextual practices described in the digital-technology era.

There are conflicting practices between school directives and regulations and parents’ requirements and expectations. Responsible parents who provide ICT learning devices to students do face a hard time when students are caught with those devices within the school premises. Sometimes parents are embarrassed and blamed for contributing to students' bad behaviors just because they have provided technology devices to students. (Interview with HoS9, August 2018). 
The probed item How are parents involved in assisting students in using ICT in learning? The findings showed that parents usually are not involved in assisting schools in solving the challenges and difficulties related to ICT as was mentioned.

Parents perceive that it is the government and schools' responsibility to ensure there is an equitable number of ICT devices and tools for students to use to support learning. Most of the parents are irresponsible and do not show any interest, yet they did not recognize ICT devices as the new mode of students’ learning. (HoS9, August 2018 Interview)

 

This study proved that parents, perceiving that the use of ICT affects students’ behaviours, do not agree to provide smartphones and other devices for academic purposes, such as downloading assignments, for the fear that students will concentrate on malpractice activities. Based on grounded facts the current status shows that parents were exposed to and are familiar with traditional teaching and learning modes such as textbooks, exercise books, laboratory equipment, apparatus, and uniforms. Based on the impacts of technology diversification, there is a need for continuous advocation of the use of ICT in the school community to develop awareness. As mentioned by CHAT, scaffolding, internalizing, and strengthens of ICT tools and artefacts is a process that has to be unique based on social and cultural contexts (Vygotsky, 1978). Moreover, this study suggests that due to technology diversification, parents have to set time aside to supervise and guide students through the appropriate procedures to use multi-technological devices instead of continuing to put them aside.

 

The study at hand demonstrates that parents' readiness is paramount in the success of students and teachers' teaching and learning and the school as a whole. The argument made by this study is that parents have a significant role to play in reshaping students' learning styles, encouraging and motivating students and teachers to accept new practices, exposing students to ICT-related short-time training, and bearing costs associated with ICT learning devices, all contributing to parental expectations of students’ better learning and academic performance. My observation is that parents think their efforts and contributions are not required. The real stance is that today’s students are future adults, expected to work in a diverse and dynamic digital context locally and globally.

 

The researcher insisted that the potential of ICTs is not to be overwhelmed by malpractices expected from students; instead, students have to be well guided in overcoming psychosocial waves related to technology uptake. The study findings also delineated the rising conflicts between teachers, heads of schools, and parents due to students being caught with unauthorized devices such as smartphones. Frankly, the researcher asserted that the National ICT Policy for Basic Education is silent on the usability of smartphone and mobile technologies despite the available advantages (URT, 2007). Also, this study insisted that the existing gaps in directives, rules, and regulations guiding ICT usability in secondary schools have to be addressed to overcome blaming and embarrassment from teachers to students and parents.

 

The findings on parents' contribution to ICT were also conducted by Santos et al. (2019). In the study of ICT literacy and school performance in Portugal, they found parental, and teacher support positively influenced students' ICT literacy. The students with ICT literacy and the use of the internet as a pedagogical tool will undoubtedly ensure an increase in school performance. Another study by Heath, Maghrabi and Carr (2015) on the implications of ICT for school-home communication in public elementary schools in the USA found that parents and principals possessed misperceptions regarding ICT adoption beliefs and actual use. This study suggested that parents, schools, and students, as complimenting components of the learning triangle, had to develop a mutual readiness to encounter the social-cultural challenges hindering ICT use for teaching and learning.

 

Kalibová (2016) on the role of ICT in contemporary families was conducted in the Czech Republic concerning the efforts of parents. Parents assist secondary school youths to own more than one device, which allows and assists in the accessibility of the internet. (Kalibová, 2016). The study at hand delineated the need to create parents’ awareness and re-emphasise the use and integration of different school-based education platforms. Moreover, Padayachee (2017) studied ICT integration in classrooms as a solution for resolving educational challenges in Tshwane, South Africa, and found a low percentage of uptake of technology tools in classrooms. Padayachee (2017) suggested adopting and practising the strategy of "Bring Your Own Devices" (BYOD). This study recommended that parents be encouraged and guided to support students, teachers, and schools in the ignition of teaching without teaching with ICT by assisting in encountering the associated challenges.

4.5.2 The Influence of School Boards on the Use of Technology
School boards are mandatory regulatory management organs for supervising the implementation of core and extracurricular curricula, development projects, financial management, and disciplinary issues in secondary schools. The heads of schools were explored to share the contributions of the school board's involvement, initiatives, expectations, and modalities of enhancing the teacher-parent ICT initiatives. The emerging themes are presented in Tables 4 and 10. 

Table 4.10: School Boards Contributions on the use of ICT 

	Sub Theme
	Descriptions
	Responses
	%

	School board involvement, initiatives and expectations
	Expectations on ICTs excellence in teaching and learning
	High Expectations
	45%

	
	
	Moderate Expectations
	45%

	
	
	Follow-up
	10%

	
	Linking teachers with stakeholders dealing with ICTs
	Efforts to link
	11%

	
	
	Stagnant
	69%

	
	Linking schools with stakeholders dealing with ICTs
	Efforts to link
	20%

	
	
	Stagnant
	80%

	
	Students uptake of ICT for learning
	Rules and regulations
	65%

	
	
	Parents readiness
	35%

	
	Informed on the use of ICTs in schools
	Informed and involved
	25%

	
	
	Informed and less involved
	35%

	
	
	Not informed
	40%

	Parents-teachers' initiatives to solve ICT related challenges
	Teachers ICT competencies development
	Supportive
	30%

	
	
	Unsupportive
	70%

	
	Follow-up on the use ICT devices for teaching
	committed
	12%

	
	
	Less committed
	88%

	
	Teachers' professional development
	Responsible
	89%

	
	
	Not responsible
	11%


Source: Researcher, (2019)
The study findings on the aspects of school board involvement, initiatives, and expectations revealed the presence of moderate levels of expectations and low follow-up in the schools, particularly in integrating ICT for teaching and learning. Furthermore, the findings on the initiatives of school boards to link teachers and schools with stakeholders dealing with ICT show a high percentage of stagnation, and very few efforts could be observed. However, the findings on the attribute of involvement showed that the school boards' levels of involvement were inconsistent in their levels of being informed and less involved in the schools’ new ventures of using ICT in teaching and learning. 

The findings also disclosed that rules, regulations, and parents' readiness continue to be uncertain about allowing students to use ICT. Moreover, on parents-teachers initiative to solve ICT related challenges, the findings showed that there is a high level of unsupportive environment for teachers to attend training for professional and ICT competencies, while another discovered finding was that teachers and parents are less committed to making follow-up on the use of ICT in a school context. The respondents to the probed item, "What are the expectations of the school board on the use of ICTs for students' learning?", raised the claims that school boards are involved in the ICT requirements but are reluctant, as was cited:

In this school, despite the school board being informed on practicing ICT applications in teaching and learning, the challenges of infrastructure, the need for ICT devices, electricity, and internet costs still make them reluctant and they are not showing up to provide any material and moral support. (HoS 5, Interview, August 2018).

 

The school boards have different approaches to strategies for the uptake of teaching and learning integrated with ICT. However, there are some efforts in a few schools whereby school board initiatives can be witnessed as was declared:

Our school is lucky. The school board is working with the head of school hand in hand to ensure technology usability is boosted. The government provided only 2 laptops, but the school board linked stakeholders who assisted in providing over 50 desktops, a switch, a router and innovating the classroom to become a computer laboratory for students and teachers. (HoS12, interview, August 2018).

 

Parents-teachers' initiatives are essential to ensure the other school elements are overcoming the social challenges associated with inducing new artefacts, especially those leading to digitalization. Moreover, parents and teachers are key elements supposed to complement the efforts to ensure a conducive and supportive student schooling environment. The denial of one element affects teaching and learning progression. The probing interview item was: what are the contributions of the school board to the use of ICT in students' learning? It shows few schools boards' assistance in linking stakeholders to training teachers, as was mentioned.

One school board member connected five teachers to attend the short-time course on ICT training. Teachers and schools did not incur any training costs. This was an offer from a parent who owns an ICT training institute. However, those teachers were assigned to train the staff after completion of the course. (Interview with HoS6, August 2018).

 
The costs associated with the internet and electricity need assurance of the availability of funds to sustain continuity of usability. In responding to the item, how does the school board engage in facilitating ICT mainstreaming in classroom teaching and learning? The head of school acknowledged the social linking of the school with internet service providers to provide internet services for free, as was cited:

Currently, the internet consumption costs are free because our school is in a better system contract with internet service providers to foster the use of technology in teaching and learning. In turn, the school has provided the space to stretch advertisement-posters for the services and products they offer. The provision of free internet access is advantageous to teachers and students for teaching and learning activities. (Interview with HoS1, August 2018).

 

Tools, equipment, devices, and infrastructure are costly and difficult to afford in the initial stages of introducing ICT usability in schools. There are schools where parents and school board members hold hands to get large and fully equipped computer laboratories from various stakeholders.

The school was provided with support to construct and equip modern computer laboratories by friend partners who were linked by the school board. The laboratory enabled the students to be registered and be examined in Information and Communication Studies (ICS). This school is unique and has high credit because there are very few secondary schools teaching students the ICS subject (HoS12, Interview, August 2018). 

Findings on the school board's contribution towards the use of ICT could be segmented into two major areas. The first area is that of school boards that are stagnant, reluctant to be involved and without expectations to take initiatives in assisting the school community to overcome school contextual challenges related to ICT usage. The second group consists of school boards eager to take on responsibilities and collaborate with principals, teachers, parents, and stakeholders to address challenges related to infrastructure, devices, funds, and training. Unfortunately, the school boards, are in the top hierarchy of management structures in secondary schools. The suggestions made school boards is that, they should awaken mindsets to become liable for ICT-related activities within their school contexts and engage different stakeholders to assist schools in solving the challenges related to ICT use.

 

This study also has established that school boards, as organs responsible for representing parents in decision-making, must constantly advocate for the importance of ICT for teaching and learning and engage all parents in these matters. In taking on these responsibilities, CHAT demonstrated that the division of labour within the school context has the potential to reshape ICT culture and activities. Suggestions are also made to the heads of schools as administrative organs to expose and assist in the understanding of issues that are supposed to be supported, rectified, and supervised by school boards; this is because school board decisions are of either positive or negative values in influencing the acceptance or rejection of ICT in schools.

 The study on the influence of school management on implementing the ICT curriculum in community secondary schools in Kibaha district, Tanzania, also found that school boards need to be well involved in the planning and management of ICT programs in schools and address technical issues. Community schools lacked devotion from school leadership, management, and self-initiative to devote and establish ICT subject resources and infrastructure (Mabiki, 2017). 
In addition, the study by Adu and Olatundun (2013) on the use and management of ICT in schools: strategies for school leaders found that school leaders should strategize ICT vision for the involvement of ICT experts, solicit funds from good partners and collaborate with the community, public and corporate sector. Moreover, the process of building social-cultural collaboration demands equitable organizational management. Ngutu and Kavindah (2019) concluded in their study of strategic management practices and performance of public secondary schools in Awendo Sub- County, Migori County, Kenya, that technology adoption, school culture, organizational restructuring, and process re-engineering to signify performance.

 

This study presented the findings on teachers’ attitudes and cultural and social factors that challenge the use of ICT in classroom teaching and learning in the case of Kibaha district. Based on the findings on teachers’ attitudes, the aspects of personal views, self-efficacy, motivation, training, and ICT content areas for training are essential to overcome the challenges related to acceptance or rejection of ICTs. Teachers' views indicate that they experience attitude challenges for the use of ICT, particularly based on increased workload, costs of devices, interests, and prioritization in owning ICT devices. Moreover, teachers have recognized and are comfortable working with mobile technologies as a pedagogical tool since they are portable, affordable, and multi-functional.

 

Further, teachers’ self–efficacy is a vital challenge for the functionality of technologies; teachers are asked to develop anxious feelings to prepare, deliver, assess, and evaluate the pedagogical activities using the few technologies available in schools to develop competencies and confidence. In addition, personal teachers' efforts are an essential catalyst in adopting new practices to enrich classroom teaching. Furthermore, this study suggested that teachers put initiative into taking advantage of opportunities available in different modes of training in-service training regardless of whether it is for teachers to be paid or demand payments. However, teachers need peer, individual, and management motivation as it is not easier to shift from teaching without to teaching in digital mode. The conclusion made on teachers’ attitude is stipulated in need to equip teachers with knowledge, skills, and competencies to fill the identified gaps in the areas of Excel, PowerPoint, software installation, database application, computer troubleshooting, use of OERs, and web designing, which need to be rectified to develop competence and confidence while at the same time upbringing self-efficacy.

 

In terms of school culture, school characteristics are essential to investigate. The findings presented that most schools have many students as an indicator for ICT device allocation; this illustrates that schools are large with overcrowded classrooms. Moreover, schools are experiencing a limited number of devices with computer laboratories possessing different levels of restrictions in access and use. School ICT culture is mandatory as it possesses a vision, mission, and goal that are activity and objective in nature in showing levels of ICT uptake and sustainability in teaching and learning. The classroom culture defines the implementation of the curriculum via ICTs as pedagogical tools. The findings showed discrepancies in the smartness of the classroom environment, particularly in aspects of communication, collaboration, and device accessibility.

 

Teachers are required to rethink appropriate classroom procedures, approaches, and strategies to be employed in the classroom with a large number of students. Despite the study findings that students faced limitations in accessing various ICT devices due to schedule, rules, regulations, and codes are the key classroom elements to reshaping teaching and learning activities. Suggestions to parents, teachers, and heads of schools is that are supposed to put efforts to officiate usability of mobile technology due to its advantages. Another suggestion is for school boards and parents to recognize the importance of using ICT and to assist schools in obtaining devices and other related tools from stakeholders. Heads of schools are responsible for ensuring a clear, familiar, and strategized school ICT culture. Teachers have to ensure that teaching with ICT does not limit the intelligent classroom of collaboration, interaction, and communication by employing appropriate classroom management approaches. 
Schools and classrooms are unique in characteristics, composition, and culture. A recommendation is made to the heads of schools to develop holistic models and contextual strategies to facilitate school system elements to overcome challenges and use technologies for teaching and learning. The social factors affecting technology use were essential factors to consider in this study. Furthermore, the contributions of parents as vital elements in ensuring the smooth delivery of educational materials to students were evaluated, specifically the aspects of parents' perceptions and attitudes toward the use of ICT, involvement in assisting students in using ICT tools, and engagement efforts. 
The findings showed gaps for parents to devote efforts to providing the ICT devices with perceptions that will distort students’ behaviours. In addition, parents are not ready, but few are aware of the potential of ICT in learning. They are exposing students to technologies by ensuring they are well guided and trained and devoted time to follow up on students engaging in diverse technological applications. Teachers, parents, and heads of schools are falling into conflicts due to students caught with devices. Currently, the ICT policy is silent on some ICT devices, including smartphones, in schools, so they are apprehended and considered unauthorized. In addition, the findings proved the presence of discrepancies among school boards, particularly in ICT initiatives, involvement, and expectations; few school boards are taking a step ahead, and most are reluctant to assist teachers, schools, heads of schools, and students. 

The study suggested the need for advocation to create awareness and preparedness among parents on the importance of assisting schools and students to use ICT for teaching and learning. School boards' heads of schools, teachers, and parents should develop mutual understanding, teamwork, cooperation, and collaboration for implementation and solicit ICT resources for usable uptake. The researcher further recommended that several socially challenging factors influence the upbringing of ICT practicality in secondary schools. However, some factors are being rectified if school-based social groups of parents, teachers, heads of schools, students, and school boards join forces in determining appropriate strategies and implementing diversity approaches from different perspectives.

 

This study had practical, managerial, policy, and research implications. The study has alarmed teachers, heads of schools, school boards, students, and parents in managerial and practical implications. Teachers are the primary change agents in schools and classroom setups. They have to change mindsets, practice, re-think, create readiness, and develop an eagerness to engage in various modes of ICT training, including online, rather than depending on in-service and pre-service. Moreover, teachers should develop self-efficacy by prioritizing owning personal ICT device by prioritizing owning personal ICT devices to increase their practice to become competent and develop confidence in working with different digital tools and applications. Furthermore, self-encouragement and peer professional motivation are critical in dispelling fears and concerns about replacing the teaching mode without teaching with technology; teachers must encourage and support one another in pursuing ICT. Teachers are also required to employ approaches and methods for classroom management that match the number of students to ensure digital mediated classroom teaching and learning are taking off. Students are gaining collaboration, communication, critical thinking, and innovation.

 

Heads of schools should frequently encourage, support, and motivate teachers to use ICT in teaching and learning and design in-school strategies to ensure teachers develop self-efficacy in using ICT as a friendly working tool. Moreover, it is the responsibility of heads of schools to operationalize and strategize the school's ICT vision, mission, goals, and culture. The ICT culture should be set openly and understood by all school elements, including teachers, students, parents, and school boards, to initiate the digitalized teaching and learning environment. Parents, school boards, teachers, and heads of schools are also responsible for assisting, making follow-up, and ensuring students are fairly exposed to available ICT devices, equipment, tools, and applications, not just overwhelming them due to thoughts of malpractices.

 

The policy implication is to set heads of schools and teachers. The ICT policy for Basic Education addresses that they have to possess skills, knowledge, and competence to work with ICT for teaching and learning activities. The implication is that, despite the existing difficulties and challenges, heads of schools should collaborate with school boards to develop a school-based model to guide in-school training on ICT for teachers, design a holistic mechanism for sharing a few available ICT devices, tools, equipment, and applications, and conduct routine supervision and followup of the progress to encounter shortfalls facing teachers in using technologies for teaching.

 

The suggested research implication is that there is a need to continue with studies to investigate and explore school-based cultural and social factors that influence ICT integration for teaching and learning. Therefore, this study recommended the need to undertake a study on "modernizing traditional classroom culture to enhance ICT integration in teaching and learning" and "developing a holistic model to facilitate implementation of ICT for teaching and learning: school context perspectives." Examining parents' and school board members' levels of awareness about improving the use of ICT in teaching and learning. Assess the heads of schools' self-efficacy in managing ICT integration in secondary schools.

 

The study findings indicated that the upbringing of ICT practicality in secondary schools is influenced by several multi-challenging attitudes and cultural and social factors that need to be addressed through diverse approaches and perspectives. Igniting the identified challenges from teachers’ attitudes and selected cultural and social factors will enhance technology uptake in classroom teaching and learning activities. The next chapter presents a summary, recommendations, and conclusion of this research work.

CHAPTER FIVE
SUMMARY, CONCLUSION, AND RECOMMENDATIONS

5.1 Introduction

This chapter summarises and presents the study's major findings on attitude and social-cultural challenges affecting the use of Information and Communication Technologies in secondary schools, as in the case of Kibaha district in Tanzania. The chapter is divided into three main parts: the first part comprises the overall summary of the study findings; the second part presents the conclusion of the study; the last part has recommendations.

5.2 Summary of the Study

Specifically, the study focused on exploring teachers’ attitudes, cultural factors and social aspects challenges in the classroom-based context and how they are challenging the usability of ICTs in selected secondary schools. In addition, the demographical composition of the study area; showed that: there were many males compared to female teachers; there were few teachers aged 45 years, and schools were distributed with many teachers aged between 25–45 years.

 

The picture that emerged from this study is that teachers, schools, classrooms, parents, and school boards possessed difficulties that could be categorized into attributes of attitude, culture, and social factors drawn from school-based contexts. Therefore, various school-based contextual approaches, strategies, models, and methods need to be taken into account to address and resolve rising challenges. Continuation of these challenges implies that the efforts made in schools to solve explicit challenges such as the provision of devices, infrastructure, internet, electricity, and policy, to mention a few, will not bring the intended ICT integrated and stipulated outcomes in teaching and learning as teachers. School community will continue with stagnated approaches to undertaking related pedagogical activities using traditional modes.

 

The study employed the Theory of Reasoned Action (TRA) and the Cultural-Historical Activity Theory (CHAT) as the lens to investigate the interrelatedness and interdependences of variables of the study. The pragmatic philosophical paradigm, mixed approaches, and case study design were useful to guide the methodology and various actions and procedures in the research work to facilitate seeking the inner cognitive behaviour that teachers and heads of schools hold concerning the ICT usability in professionalism. First, the aspects of teachers’ views, self-efficacy, motivation, mode of training, and ICT knowledge gaps were considered in assessing teachers' attitudes towards the use of ICTs. 
Secondly, in the culture factor, the aspects of school characteristics, classroom culture and characteristics, school ICT culture, and teachers' background were also assessed as indicators to foster changes and adaptation of new ways of teaching and learning integrated with technologies. Thirdly, parents' involvement and expectations, parents' views and expectations on ICT, school board ICT initiatives, expectations, and teacher-parent ICT initiatives in strategies and approaches to diversity mechanisms to solve school-related challenges that lead to difficulties in ICT uptake were considered as the school-based social aspects.  The findings of the mentioned attributes of this study comprised the theoretical, practical, managerial, policy, and research recommendations.

5.3 Major Findings

The major research findings on teachers’ attitudes showed that teachers possessed and experienced dynamic views about ICT capabilities in solving and providing appropriate solutions for teaching and learning-related challenges. However, in the aspects of teachers' self-efficacy, teachers' beliefs and personal competencies and confidence in responding and performing teaching activities integrated with ICT, the study found that there are individualism parametric doubtful factors, including ignoring usage of technologies for no reason, lack of exploration, navigation, and filtration skills to use the web's Open Education Resources (OERs); lack of intra-personal and inter-school motivation, support, encouragement, sharing, and collaboration as catalysts to develop readiness and eagerness to utilize available ICT devices, tools, and equipment for pedagogical activities.

 

Although there are different modes of training, including in-service, pre-service, online, and others, the findings disclosed that there are variations in training; a large number of teachers depend on the pre-service mode, and few who get a chance for in-service training are considered with colleagues as being favoured because are provided under a condition of subjects of specialization (discriminatory). These practices lead the discrepancies in ICT skills and knowledge among teachers. The findings also showed that a small marginal number of teachers engaged in other and in online modes of training (2%). Moreover, the findings disclosed that teachers are less knowledgeable in Web designing, troubleshooting, and databases, highly in need of internet and email training; and moderately in need of training in word processing, PowerPoint, and excel applications.

The major findings on school-based cultural factors were based on school characteristics, teachers' backgrounds, classroom culture and characteristics, and school ICT culture. In structural school characteristics: the findings delineated that many secondary schools are congested with more than 701 students (67%). The congested schools reflected crowded class sizes, thus hindering students from interacting, communicating, or accessing ICT devices in ICT-mediated teaching and learning. 
The findings also disclosed that although most of the schools depend on grid electricity (92%), but available computer laboratories possessed different levels of accessibility and routers as the internet connectivity devices were highly available. Finally, the findings on the accessibility of devices needed for teaching and learning revealed a limited laptops, desktops, and overhead projectors in schools for teachers and students to access and use comfortably.

 

Teachers' background was another attribute considered as part of cultural factors, whereas was found that ICT is a new practice to most of the teachers and was not previously been used for lesson transmission; many effort are needed to invest in orienting and assessing teachers levels of changing from teaching without to teaching with technologies in classroom set-ups.  On the aspect of school ICT culture, findings prove that available ICT culture does not assist teachers in personal and professional development; teachers fail to translate schools’ ICT vision; even though teachers’ are positively viewed that technologies are assistive in improving academic performance. The classroom culture and characteristics entailed the presence of cultural elements, including rules, regulations, codes, and conduct challenging technology usability in teaching and learning. 
Other finding showed that there are different levels of communication, interaction, and collaboration between teacher and students in schools, students and teachers, teachers and devices, and students and devices as cultural aspects. The cultural factors should provide uniform implementation mechanisms, and focus and are goal-oriented, that seek to bring together classroom teachers, principals/heads of schools, school boards, students, and parents to smoothly and conducively implement new digital and ICT ideologies in teaching and learning.

 

On the attributes of social aspects, the study concentrated on levels of parents' involvement, views and expectations on ICT; school board initiatives; teacher-parent ICT initiatives in boosting strategies, encouragement, provision of material support, and motivation to overcome the ICT challenges as valuable indicators. Moreover, the findings for parents' involvement, views and expectations showed that ICT relates to students' malpractice behaviour. School-based relationships towards technology to key stakeholders the findings disclosed conflicts between parents and teachers against students' ICT device possession. The findings revealed that parents are not interested and responsible for supervising students' engaged in ICT with low expectations veined in unsupportive use of ICTs.

 

Besides, the significant findings on school boards as the social aspect that supervise routinely school operations to achieve the intended education outcomes showed the presence of moderate expectations, low ICT integration follow-up, stagnated initiatives, and low efforts in linking teachers and schools with stakeholders engaging in ICT firms. The major alarming findings revealed that although school boards are informed about ICT use in teaching and learning, but are less involved. In schools, the finding showed that some unfriendly rules and regulations lead to uncertainty for students using ICT. In the aspect of parents-teachers initiative, findings showed a high level of unsupportive environment for teachers to attend training for professional and ICT competences, and parents were less committed to making follow-up on the use of ICT in classrooms and school context practices.

5.4 Conclusion

The process of re-defining, determining, and resolving challenges associated with ICT use is a cross-cutting process that demands the involvement of school-based context partners, including teachers, heads of schools, students, parents, and school boards, for the betterment of teaching and learning. Furthermore, current ICT diversity technologies are beneficial to secondary school academic performance; there is no way to continue teaching and learning without incorporating ICT. However, teachers are alarmed by the professionalism of dramatic changes in practices aligned with the presence of OERs, e-pedagogies, e-learning platforms, simulations, and animation related to lesson contents from local and international perspectives. 
This raises the need for teachers to acquire skills, knowledge, and competence for navigating, surfing, filtering, and customizing teaching and learning. The study concludes that teachers must put forth the effort, time, and resources to obtain training, ensure are owning personal ICT devices to assist in developing self-efficacy, develop readiness, encouragement, collaboration, and motivation as critical components in overcoming attitude challenges.
On the aspect of cultural factors, all parties concerned should adopt new ways of doing things with technologies such as digital-related teaching and learning approaches, multimedia, approaches and methods. Teachers had to be flexible to overcome background attributes that result in info-exclusion and digital gaps. The full involvement of ICT in teaching and learning with the school as an activity system shall take place when there are clear, friendly, and open ICT ideology, ICT vision, supportive school ICT culture, classroom ICT culture, and a school-based holistic ICT framework and implementation model.

This entailed heads of schools to be optimistic and aggressive towards ICT related changes. The study also concluded that parents' and school board expectations, views, involvement, presence of social rules, regulations, directives, and procedures, as well as parents' and teachers’ initiative and commitment to follow-up are essential to enable overcoming the signified social aspects challenging the use of ICT for teaching and learning.

 
Generally, the ignition of the identified challenges of teachers' attitudes, cultural and social, should involve diversified approaches, procedures, and innovative strategies based on school perspectives to bring actual ICT practicalities to classroom teaching and learning.

5.5 Recommendations

As a result of the implications of the conclusion for each specific research objective of this study, recommendations on practical, managerial, policy, theoretical, and research topics are made based on the school context.
 5.5.1 Practical Recommendations
The practical recommendations are made to parents, school boards, and students to assist with encountering challenges facing the use of ICT to bring changes to teaching and learning activities as follows:

i. Teachers should change their mindsets, practice, re-think, create readiness, and develop an eagerness to engage in various modes of ICT training.

ii. Teachers should develop self-efficacy by prioritizing owning personal ICT devices to increase their practice to become competent and develop confidence.

iii. Teachers have to develop self-encouragement, peer professional motivation, and support to upset fears in undertaking ICT for teaching and learning.

iv. Students should be focused on using ICT devices, equipment, tools, and applications wisely and not engage in digital

v. Teachers, students, parents, and school boards should put initiatives into place to digitalize teaching and learning environments.

5.5.2   Managerial Recommendations
The managerial recommendations are made to the parents, school boards, teachers, and heads of schools to create a friendly environment of ICT usability in teaching and learning activities as follows:

i. Teachers are inspired to employ ICT-blend participatory approaches and methods for classroom management to develop collaboration, communication, critical thinking, and innovation skills in students.

ii. Heads of schools should encourage, support, and motivate teachers to work with ICT in teaching and learning.

iii. Heads of schools should design in-school strategies to enable teachers to develop self-efficacy toward ICT.

iv. Heads of schools should operationalize strategies, the school's ICT vision, mission, goals and culture.

v. Parents, school boards, teachers, and heads of schools should assist, follow up, and ensure students are exposed to the use of available ICT devices, equipment, tools, and applications.

5.5.3 Policy Recommendations
The policy recommendation is made to the heads of schools and school boards as follows:

i. Heads of schools should collaborate with school boards to develop a school-based model to guide in-school training on ICT for teachers.

ii. Heads of schools should design a holistic mechanism for sharing a few available ICT devices, tools, equipment, and applications.

iii. Heads of schools should routinely supervise and follow up on the progress of ICT usability in classrooms to encounter shortfalls facing teachers

5.5.4        Theoretical Implications
The theoretical recommendation is made to the researchers as follows:

i. The selected theories (TRA) and CHAT) work as the holistic lens in exploring contradictions and convictions of teachers' attitudes, social and cultural factors challenging teachers to use technologies in the classroom and schools as a cultural activity system.

ii. Theoretically, TRA and CHAT enabled filling the knowledge gaps focused on indicators leading to teachers' positive and negative attitudes, social and cultural attributes experienced by teachers striving to use ICT within the school context.

iii. The TRA and CHAT should enable the chronological implementation of selected methodology and qualitative methods to make the study feasible.

5.5.5   Research Recommendations
The following are suggested further studies relating to ICT use in a secondary school context:-

i. Developing a holistic model to facilitate implementation of ICT for teaching and learning: School-based perspectives.
ii. Examining parents' and school board members' levels of awareness about improving the use of ICT in teaching and learning.

iii. Assess the heads of schools' self-efficacy in managing ICT integration in secondary schools.

iv. Modernization of traditional classroom culture to enhance ICT integration in teaching and learning.

References

Abas, J. ., & Kiwango, T. A. (2021). Evaluating the Influence of Performance Expectancy on the Adoption of Students’ Information System in Higher Learning Institutions. The Accountancy and Business Review, 13(2), 39–50. 

Abubakar, M. A. (2016). An Assessment of the Use of ICT in Teaching and Learning in Public Secondary Schools in North-eastern Nigeria. Master Thesis. Eastern Mediterranean University, Famagusta, North Cyprus.

Adala, A. (2017). Assessing the impact of OER availability on the emergence of open educational practices in Sub-Saharan Africa: The case of an ICT integrated multinational teacher education programme in mathematics and science. Final technical report, ROER4D sub-project 10.2.

Adegbenro, J. B., Gumbo, M. T. & Olakanmi, E. E. (2018). In-Service Secondary School Teachers’ Technology Integration Needs in an ICT Enhanced Classroom. TOJET: The Turkish Online Journal of Educational Technology, 16(3), 79-87.
Adu, E. O. & Olatundun, S. A. (2013). The use and management of ICT in schools: strategies for school leaders. European journal of computer science and information technology (EJCSIT), 1(2), 10-16.

Agyei, D. & Voogt, J. (2012). Developing technological pedagogical content knowledge in pre-service mathematics teachers, through teacher design teams. Australasian Journal of Educational Technology, 28(4), 547-564. 

Ahmed, S. T. S. (2019). Chat and Learn: Effectiveness of Using WhatsApp as a Pedagogical Tool to Enhance EFL Learners Reading and Writing Skills. International Journal of English Language and Literature Studies, 8(2), 61-68.

Ahmed, S. T. S., Qasem, B. T. A. & Pawar, S. V. (2020). Computer-Assisted language instruction in South Yemeni context: A study of teachers' attitudes, ICT uses and challenges International Journal of Language Education, 4(1), 59-73.
Al-Awidi, H. & Aldhafeeri, F. (2017). Teachers’ readiness to implement digital curriculum in Kuwaiti schools. Journal of Information Technology Education Research, 16(1), 105-126. 

 Alcántar, M. R. C.,  Torres, C. I., Caldera, M. J. F.,  Jiménez A. A. & Alcaraz, D. (2017). The use of ICT by high school students and the impact on academic performance. International Technology, Education and Development Conference, 1, 2428-2436.

Al-Hunaiyyan, A., Al-Sharhan, S. & Alhajri, R. (2017). A New Mobile Learning Model in the Context of Smart Classroom Environment: A Holistic Approach. International journal of interactive mobile technologies, 11(3), 39-56.

Ali, J.K.M., and Bin-Hady, W. R. A. (2019). A Study of EFL Students' Attitudes, Motivation and Anxiety towards WhatsApp as a Language Learning Tool. Arab World English Journal (AWEJ), 5, 289-298. 

Ally, M. & Tsinakos, A. (2014). Increasing access through mobile learning. Vancouver, BC: Commonwealth of Learning Press.

Almadani, F., Basri W. S. & Alandejani, J. ( 2018).ICT Adoption Impact on Students’ Academic Performance: Evidence from Saudi Universities. Education Research International, 1, 1-9.

Altinay-Gazi, Z. & Altinay-Aksal, F. (2017). Technology as mediation tool for improving teaching profession in higher education practices. Eurasia Journal of Mathematics, Science and technology education, Altinay-Gazi, Z. & Altinay-Aksal, F. (2017). Technology as mediation tool for improving teaching profession in higher education practices. Eurasia Journal of Mathematics, Science and technology education, 13(3), 803-813.

Amuko, S., Miheso, M., and Ndeuthi, S. (2015). Opportunities and Challenges: Integration of ICT in Teaching and Learning Mathematics in Secondary Schools, Nairobi, Kenya. Journal of education and practice, 6(24), 1-6.

Andersson, B., Nfuka, E. N., Sumra, S., Uimonen, P., & Pain, A. (2014). Evaluation of Implementation of ICT in Teachers’ Colleges Project in Tanzania (Final Evaluation Report No. Sida61745en urn:nbn:se:sida-61745en). Stockholm, Sweden: Swedish International Development Cooperation Age.

Apiola, M., Kristiina, L., Saila, P. & Matti, T. (2012). From research and design milieu to a living lab: Ukombozi school in Tanzania. Proceedings of IST-Africa Conference Proceedings, Dodoma, Tanzania.

Apiola, M., Oroma, J. & Tedre, M. (2011). Improving programming education in Tanzania: teachers’ and students’ perceptions. Proceedings of ASEE/IEEE Frontiers in Education (FIE) Conference, Rapid City, SD, USA.

Asiimwe, E. N., and Grönlund, A. (2015). MLCMS actual use, perceived use, and experiences of use. International Journal of Education and Development using Information and Communication Technology, 11(1), 101A.
Aslan, A. & Zhu, C. (2015). Pre-service teachers' perceptions of ICT integration in teacher education in Turkey. Turkish Online Journal of Educational Technology - TOJET, 14(3) 97-110. 

 Aslan, A. & Zhu, C. (2016). Influencing Factors and Integration of ICT into Teaching Practices of Pre-service and Starting Teachers. International Journal of Research in Education and Science 2(2), 359-370. 

Asongu, S. &  Roux, S. (2017). Enhancing ICT for inclusive human development in Sub-Saharan Africa, Technological Forecasting and Social Change, 118, (C), 44-54. 

Aydin, M. K., Gürol, M. & Vanderlinde, R. (2016). Evaluating ICT Integration in Turkish K-12 Schools through Teacher’s Views. Eurasia Journal of Mathematics, Science and Technology Education, 12(4), 747-766.

Badau, K. M. & Sakiyo, J. (2013). Assessment of ICT Teachers’ Competence to Implement The New ICT Curriculum In North Eastern Nigeria. Assessment, 4(27), 10-18.

Bandura, A. (1977). Self-efficacy: Toward a Unifying Theory of Behavioural Change. Psychological Review, 84(2), 191-215.

Bandura, A. (1997). Self-efficacy: The exercise of control. W H Freeman/Times Books/ Henry Holt and Co.
Barakabitze, A. A. (2014). The Context of Education Initiatives, Importance and Inhibitors of ICTs towards improving teaching and learning in Tanzania: A Critical Literature review. Information and knowledge management, 4(10), 1-9.

Barakabitze, A. A., Fue, K. G. & Sanga, C. A. (2017). The use of participatory approaches in developing ICT‐based systems for disseminating agricultural knowledge and information for farmers in developing countries: The case of Tanzania. The Electronic Journal of Information Systems in Developing Countries, 78(1), 1-23.

Barakabitze, A. A., Kitindi, E.J., Sanga, C., Shabani, A., Philipo, J. & Kibirige, G. (2015). New technologies for disseminating and communicating agriculture knowledge and information: challenges for agricultural research institutes in Tanzania. The Electronic Journal of Information Systems in Developing Countries, 70 (1), 1-22. 
Basak, S. K. & Govender, D. W. (2015). Development of a conceptual framework regarding the factors inhibiting teachers’ successful adoption and implementation of ICT in teaching and learning, The International Business and Economics Research Journal (Online), 14(3), 431-438.

 Bissell, A. N. (2009). Permission granted: open licensing for educational resources. Open Learning: The Journal of Open, Distance and e-Learning, 24(1), 97-106. 

Blau, I. & Shamir-Inbal, T. (2017). Digital competences and long-term ICT integration in school culture: The perspective of elementary school leaders. Education and Information Technologies  22, 769–787. 
Blurton, C.  (2002). New directions of ICT use in education.  Retrieved 11th August 2021 from; https://www.qnextech.com/hardware.php?gclid=EAIaIQob hMI8fnCt4rX9wIVn4xoCR0R_gA3EAAYASAAEgKknfD_BwE.

Bornman, E. (2016). Information society and digital divide in South Africa: Results of longitudinal surveys. Information, Communication and Society, University of South Africa Repository, 2, 264-278. 

Bransford, J. D., Brown, A. L. & Cocking, R. R. (Eds.). (2000). how people learn: Brain, mind, experience, and school. Washington, DC: National Academy Press. 

Brantley-Dias, L., & Ertmer, P. A. (2013). Goldilocks and TPACK. Journal of Research on Technology in Education, 46(2), 103–128. 

Bryman, (2004). Quantity and Quality in Social Research. 2nd Ed., London: Routledge, 

Buabeng-Andoh, C. (2019). Factors that influence teachers’ pedagogical use of ICT in secondary schools: A case of Ghana. Contemporary Educational Technology, 10(3), 272-288.
Burns, N. & Grove, S., (2003). Understanding Nursing Research. 6th Ed., Philadelphia PA: Saunders.

Calder, G. (2009). ICT Projects in Tanzania. Changes in Technology. Retrieved on 2019 from; www.iiep.unesco.org/.../GeoffCalder_NewCastelUniversity_ Tanzania.ICT.ppt.
Casillas Martín, S., Cabezas González, M. & García Peñalvo, F. J. (2020). Digital competence of early childhood education teachers: attitude, knowledge and use of ICT. European Journal of Teacher Education, 43(2), 210-223.
Çetina, N. I. (2016). Effects of a Teacher Professional Development Program (TPDP) on science teachers’ views about using computers in teaching and learning. International Journal of Environmental and Science Education, 11(15), 8026-8039.

Chen, F. H., Looi, C. K., Chen, W. (2009). Integrating technology in the classroom: A visual conceptualization of teachers’ knowledge, goals, and beliefs. Journal of Computer Assisted Learning, 25(5), 470–88.

Cheng, G., Guan, Y. & Chau, J. (2016). An empirical study towards understanding user acceptance of bring your own device (BYOD) in higher education. Australasian Journal of Educational Technology, 32(4), 1-14.

Chirwa, M. (2018). Access and use of internet in teaching and learning at two selected teachers’ colleges in Tanzania. International Journal of Education and Development using ICT, 14(2), 4-16.

Cole, M. & Engeström, Y. (2007). Cultural-historical approaches to designing for development. In J. Valsiner and A. Rosa (Eds.), The Cambridge handbook of socio-cultural psychology (p. 484–507). Cambridge: Cambridge University Press. 
Creswell, J. W. (2009). Research Design, Qualitative, Quantitative, and Mixed Methods Approaches, 3rd Ed, Los Angeles: Sage Publications

Creswell, J. W. (2013). Qualitative Inquiry and Research Design: Choosing among Five Approaches, 3rd Ed., Thousand Oaks: Sage Publications. 

Daniels, H. & Gutierrez, K. D. (2009). Learning and expanding with activity theory. New York: Cambridge University Press.

Davison, C. B. & Lazaros, E. J. (2015). Adopting Mobile Technology in the Higher Education Classroom. Journal of Technology Studies, 41(1).

de Aldama, C. &  Pozo, J. I. (2016). How are ICT used in the classroom? A study of teachers’ beliefs and uses. Electronic Journal of Research in Educational Psychology, 14(2), 253-286.

Dei, D. G. J. (2018). Assessing the Use of Information and Communication Technology in Teaching and Learning in Secondary Schools. Library Philosophy and Practice, 1, 1-17.
Deudeny, N. H. G. (2012). ICT in ELT: how did we get here and where are we going? ELT Journal, 66(4), 533–542.
Dhanarajan, G. & Porter, D. (2013). Open educational resources: An Asian perspective. Commonwealth of Learning (COL). Vancouver:
Commonwealth of Learning.

Dlamini, R. & Mbatha, K. (2018). The discourse on ICT teacher professional development needs: The case of a South African Teachers’ Union. International Journal of Education and Development using Information and Communication Technology (IJEDICT), 14(2), 17-37.

Donnelly, D., McGarr, O. & O’Reilly, J. (2011). A framework for teachers’ integration of ICT into their classroom practice. Computers & education, 57(2), 1469-1483.
Du Toit, J., Wagner, C. & Fletcher, L. (2017). Socio-spatial factors affecting household recycling in townhouses in Pretoria, South Africa. Sustainability 9, 20-33.

Ekberg, S. & Gao, S. (2018). Understanding challenges of using ICT in secondary schools in Sweden from teachers’ perspective. The International Journal of Information and Learning Technology, 35(1), 43-55.

Elenein, A. A. (2019). The Effect of utilizing digital storytelling on developing oral communication skills for 5th grade students at Rafah primary schools. International Journal of Language and Literacy Studies, (1) 30-46. 
Emerson, L., Fear. J., Fox, S. & Sanders, E. (2012). Parental engagement in learning and schooling: Lessons from research. A report by the Australian Research Alliance for Children and Youth (ARACY) for the Family-School and Community Partnerships Bureau: Canberra.
Emmanuel, O., Arakpoguna, J. W. & Wanjirua, R. (2017). Impediments to the implementation of universal service funds in Africa: a cross-country comparative analysis.  Telecommunications Policy, 41(7-8), 617–630.

Engeström, Y. (1987). Learning by expanding: An activity-theoretical approach to developmental research. Helsinki: Orienta-Konsultit Oy.
Engeström, Y. (1999). Expansive visibilization of work: An activity-theoretical perspective. Computer Supported Cooperative Work (CSCW), 8(1), 63-93. 

Engeström, Y. (2001). Expansive learning at work: Toward an activity theoretical reconceptualization. Education and Work, 14(1), 133-156. 

Eremias, L. & Subash, R. (2013). E-content development: A milestone in the dynamic progress of e-learning. International Journal of Teacher Educational Research (IJTER), 2(1), 1-5.
European Commission/EACEA/Eurydice, (2019). Digital Education at School in Europe. Eurydice Report. Luxembourg: Publications Office of the European Union.

Farnsworth, V., Kleanthous, I. & Wenger-Trayner, E. (2016). Communities of practice as a social theory of learning: A conversation with Etienne Wenger. British journal of educational studies, 64(2), 139-160.
Ferreira, M., Santos-Pereira, C. M., Moreira, F. & Durão, N. (2015). The role of mobile technologies in the teaching/learning process improvement in Portugal. ResearchGate Proceedings of ICERI2015 Conference 16th-18th  November 2015, Seville, Spain. ISBN: 978-84-608-2657-6.

Figueiredo, A. D. & Afonso, A. P. (2005). Managing learning in virtual settings: The role of context, pp. 1–22. Hershey, PA: Idea Group.

Fullan, M. (2001).The new meaning of educational change. New York and London: Teachers College Press.

Gess-Newsome, J. Southerland, S.A. Johnston, A. and Woodbury, S. (2003) Educational reform, personal practical theories and, dissatisfaction. American Educational Research Journal. 40, 731–767.

Gibbons, A.J. Galloway, D. Mollel, A. Mgoma, S. Pima, M. and Deogratias, E. (2018). Mobile phone use in two secondary schools in Tanzania. Educational Information Technology, 23, 73-92.

Gifford, R. (2011). The dragons of inaction: Psychological barriers that limit climate change mitigation and adaptation. Am. Psychol., 66, 290–302. 

Gilakjani A. P. (2013). Factors Contributing to Teachers’ Use of Computer Technology in the Classroom. Universal Journal of Educational Research, 1(3), 262-267.

González-Sanmamed, M., Sangrà, A. & Muñoz-Carril, P. C. (2017). We can, we know how. But do we want to? Teaching attitudes towards ICT based on the level of technology integration in schools. Technology, Pedagogy and Education, 26(5), 633-647. 

Greener, S. (2008). Business Research Methods. London: Ventus Publishing.
Groff, J. and Mouza, C. (2008). A framework for addressing challenges to classroom technology use. AACE Journal, 16, 21–46. 

GuanLin, H.,  Gonzalez, M.,  Mena, J. & Belen Sánchez, A. (2012). In-service teachers’ attitudes towards the use of ICT in the classroom. Procedia - Social and Behavioral Sciences, 46, 1358-1368.

Gudmundsdottir, G. B., Gasso, H. H., Rubio, J. C. C. & Hatlevik, O. E. (2020). Student teachers’ responsible use of ICT: Examining two samples in Spain and Norway. Computers & Education, 152(103877), 1-12. 

Halostudy. (2018). Halostudy elearning system. Retrieved on 3rd December, 2018, from; https://halostudy.ac.tz/login/index.php
Harasim, L. (2012). Learning Theory and Online Technologies, 1st Ed., New York: Taylor and Francis Group.

Harris, J., Grandgenett, N., & Hofer, M. (2010). Testing a TPACK-based technology integration assessment rubric. Retrieved on 12th July, 2020 from; http://ncsuced1to1.wikispaces.com/file/view/Harris10.pdf. 

Hart, K. D. (2014). Open Education Resources (OER) Strategy 2014-2016. Unisa. Retrieved on 20th March, 2021 from; www.unisa.ac.za/conents/ unisaopen/docs/OER-Strategy-March-2014.pdf

Hattie, J.  (2009). Visible learning: A synthesis of over 800 meta-analyses relating to achievement. London: Routledge.

Hayman, J. (2018). Awareness and use of open educational resources (OER) in Ontario: A preliminary study of post-secondary educator perspectives. Toronto, Ontario. 

Heath, D., Maghrabi, R. & Carr, N. (2015). Implications of information and communication technologies (ICT) for school-home communication. Journal of Information Technology Education: Research, 14, 363-396. 

Hennessy, S., Harrison, D. & Wamakote, L. (2010). Teacher factors influencing classroom use of ICT in Sub-Saharan Africa. Itupale online journal of African studies, 2(1), 39-54.

Hernández, R. M., Orrego, C. R. & Quiñones, R. S. (2018). New Ways of Learning: Teacher Training in the Use of ICTs. Journal of Educational Psychology-Propositos y Representaciones, 6(2), 687-701.

Hofstede, G. & Hofstede, G. (2010). Cultures and Organizations: Software of the Mind: McGraw-Hill.

Holzkamp, K. (1991).  What is "psychology from the standpoint of the subject"? Reflections on subject-scientific theorizing. Forum Kritische Psychologie, 28, 5-19.

Hong, J. E. (2016). Social Studies Teachers’ Views of ICT Integration. RIGEO, 6(1), 32-48. 

Hooker, M., Mwiyeria, E. & Verma, A. (2011). ICT competency framework for teachers in Tanzania: Teacher development for the 21st century (TDev21) pilot. Dar es Salaam, Tanzania: Ministry of Education and Vocational Education, Tanzania.
Hos-McGrane, M. (2014). SAMR and TPACK: Using technology with a focus on learning (Blogpost). Retrieved on 29th June, 2020 from; http://www.maggiehosmcgrane.com/2014/06/samr-and-tpack-using-technology-with.html
Hylen, J. (2005). Open educational resources: Opportunities and challenges. Retrieved on 29th June, 2020 from; http://www.oecd.org/dataoecd/1/49/ 35733548.doc.

Igbo, H. U., & Imo, N. T. (2017). Collaborative Teaching as a Strategy for Imparting Information Literacy in students: faculty-librarian perceptions. Library Philosophy and Practice, 155-77.
Isaacs, S. (2012). Turning on Mobile Learning in Africa and the Middle East, Illustrative Initiatives and Policy Implications, The United Nations Educational, Scientific and Cultural Organization 7, place de Fontenoy, 75352 Paris 07 SP, France.

Islahi, F. (2019). Exploring Teacher Attitude towards Information Technology with a Gender Perspective. Contemporary educational technology, 10(1), 37-54.

Jaarsveldt, L. C. V. & Wessels, J. S. (2015). Information technology competence in undergraduate public administration curricula at South African Universities. International Review of Administrative Sciences, 81(2.

Jacob, O. N., Jegede, D. & Musa, A. (2020). Administration of information communication technology (ICT) in Nigerian secondary schools: challenges and the ways forward. Electronic Research Journal of Engineering, Computer and Applied Sciences, 2, 50-63.

Jude, L. T., Kajura, M. A. & Birevu, M. P. (2014). Adoption of the SAMR Model to Asses ICT Pedagogical Adoption: A Case of Makerere University. International Journal of Education, E-Business, E-Management and E-Learning, 4(2), 106–115. 

Julkunen, I. (2013). Critical examination of the research in practice and the development of social services in HUSK: A practice research perspective. In Workshop of the HUSK Work Group on Evidence-informed Human Service Practice, School of Social Welfare, University of California, Berkeley. 

Kafyulilo, A. & Fisser, P. Voogt, J. (2016). Factors affecting teachers’ continuation of technology use in teaching. Educ. Inf. Technol, (21)1535–1554.

Kafyulilo, A. (2014). Access, use and perceptions of teachers and students towards mobile phones as a tool for teaching and learning in Tanzania. Education and Information technologies, 19(1), 115-127.
Kafyulilo, A., Fisser, P. & Voogt, J. (2014). Determinants of the sustainability of teacher design teams as a professional development arrangement for developing technology integration knowledge and skills. In M. Searson & M. Ochoa (Eds.). Proceedings of Society for Information Technology & Teacher Education International Conference, pp. 2130-2136, Chesapeake, VA: AACE. 

Kale, U. & Goh, D. (2014). Teaching style, ICT experience and teachers’ attitudes toward teaching with Web 2.0”. Education and Information Technologies, 19(1), 41-60.

Kalibová, P. (2016). The role of ICT in contemporary families. Int. Conf. society. Health. Welfare,30, 1-4.
Kaliisa, R. and Picard, M. (2017). A systematic review on mobile learning in higher education: The African perspective, Turkish Online Journal of Educational Technology - TOJET, 16(1), 1-18. 

Karsenti T, and Fievez A. (2013). The iPad in education: uses, benefits, and challenges–A survey of 6,057 students and 302 teachers in Quebec, Canada. Montreal, QC: CRIFPE.

Karsenti, T., Harper-Marrett, T., Traore, D., Mbangwana, M. & Toure, K. (2009). The Panafrican Research Agenda on the pedagogical integration of ICTs. OECD Bussan, Korea: 1-12.
Karunanayake, S. P., Naidu S. & Mohan, M. (2016). Transformational Change at the Intersections of Technology, Education and Design at the Open University of Sri Lanka, pan-commonwealth forum 8 (PCF8).

Kayisire, D. and Wei, J. (2015). ICT Adoption and Usage in Africa: Towards an Efficiency Assessment Information Technology for Development 22(4) 

Kayombo, J. & Mlyakado, P. (2016). The paradox of ICT integration in secondary education in Tanzania: Assessment of teachers’ ICT knowledge and skills in Tanga and Mwanza regions. International Journal of Research Studies in Educational Technology, 5(1), 17-27.

Kennah, M. R. (2016). The Use of ICT in the Teaching and Learning Process in Secondary Schools: A Case Study of Two Cameroonian schools. Unpublished master thesis, University of Jyväskylä. 

Khan, S. H. (2014). A model for integrating ICT into teacher training programs in Bangladesh based on TPCK. International Journal of Education and Development Using Informationand Communication Technology, 10(3), 21–31.

Kihwele, J. E. & Bali, T. A. L. (2013). The perceptions of Teachers, Parents and Students on the effects of mobile phone use on student learning in Tanzania. Journal of Education and Practice, 4(25)101-106.

Köhler, O. (1926).  Physical performance in individual and group situations. Industrielle Psychotechnik, 3, 274-282 

Kraglund-Gauthier, W. L. (2019). Learning to teach using digital technologies: Pedagogical implications for post-secondary contexts. In A. Zhang and D. Cristol (Eds.), Handbook of mobile teaching and learning, 2nd Ed., pp 1–20. Sydney, AU: Springer-Verlag Berlin Heidelberg Reference.

Krelja Kurelovic, E. (2007). Informacijsko –komunikacijska kultura nastavnika, Computers in Education, MIPRO Proceedings, Opatija, 27-31. 

Krelja, K. E. (2016). Advantages and limitations of usage of open educational resources in small countries. International Journal of Research in Education and Science (IJRES), 2(1), 136-142.

Kuboja, J. M. (2019). Revamping students’ academic performance through the use of information and communication technology in teaching and learning activities: Correlating variables. International Journal of Educational Policy Research and Review, 6(3), 46-53.

Kukulska-Hulme, A. & Traxler, J. (2017). Designing for mobile and wireless learning. In Beetham, H. and Sharpe, R. (Eds.), rethinking pedagogy for a digital age: Designing and delivering e-learning (180-192). London: Routledge.

Lambert, S. R. (2018). Changing our (dis)course: A distinctive social justice aligned definition of open education. Journal of Learning for Development, 5, 225–244. 

Leidner, D. E. & Kayworth, T. (2006). A review of culture in information systems research: Toward a theory of information technology culture conflict. MIS Quarterly, 30(2), 357-399.
Lenhart, A. (2011). How American teens navigate the new world of digital citizenship. Pew Research Center’s Internet and American Life Project, Teens, Kindness and Cruelty on Social Network Sites. 86. 

Limone, P. Sinatra, M. Tanucci, G. and Monacis, L. (2019). The utilitarian vs. hedonic teachers’ acceptance of ICT use. Turkish Online Journal of Distance Education-TOJDE, 4(1), 1-10.

Liu, X. & Pange, J. (2015). Early childhood teachers’ perceived barriers to ICT integration in teaching: a survey study in Mainland China. Journal of Computers in Education, 2(1), 61-75.

Liwanag, K. (2015). Extent of information and communication technology utilization in teaching: its influence on student's academic performance. Journal of Social Sciences and Humanities Research, 1(2).1-5.

Lujara, S. (2010). Development of e-learning content and delivery for self-learning environment: Case of Selected Rural Secondary Schools in Tanzania. Doctoral Dissertation, Blekinge Institute of Technology Series, Sweden.

Lund, J. (2015). Transforming your Teaching. Hardcover: Amazon.

Lwoga, T. & Komba, M. (2015). Antecedent of confirmed usage intention of web based learning management system in Tanzania: Education and Training, 57(7), 1-19.
Mabiki, A. P. (2017).  The influences of school management on the implementation of ICT curriculum in community secondary schools in Kibaha District, Tanzania, unpublished Master dissertation, The Open University of Tanzania, Dar es Salaam, Tanzania.

Mafa, K. R. (2018). The use of mobile technology devices in Botswana secondary schools to enhance teaching and learning. International Journal of Sciences and Research, 74(8/1), 30-34.

Mafang’ha M. (2016). Teachers’ Experience on the Use of ICT to Facilitate Teaching: A Case of Ilala District Secondary Schools. Masters thesis, The Open University of Tanzania.

Mahdi, H. S. & Al-Dera, A. S. (2013). The impact of teachers' age, gender and experience on the use of Information and Communication Technology in EFL teaching. Journal English Language Teaching, 6(6), 57-67.

Malekani, A.W. (2017). Access to, use and challenges of ICTs in Secondary Schools in Tanzania: A Study of selected Secondary Schools in Morogoro Municipality. Educ Res Appl: ERCA-134.
Mansour, E. A. (2016). Use of smartphone apps among library and information science students at South Valley University. Conference: The 10th  International Internet E-Learning Conference & Exhibition (ICT - Learn 2016), Cairo, Egypt.
Mathevula, M. D. & Uwizeyimana, D. E. (2014). The challenges facing the integration of ICT in teaching and learning activities in South African rural secondary schools. Mediterranean Journal of Social Sciences, 5(20), 459-470.

Mayisela, T. (2013). The potential use of mobile technology: enhancing accessibility and communication in a blended learning course. South African Journal of Education, 33(1), 1-18.

Miettinen, R. (2009). Artifact mediation in Dewey and in Cultural-Historical Activity Theory. Mind, culture and activity, 8(4) 297-308. 

Mkumbo, K. A. (2015). Ten Years of Jakaya Kikwete's Presidency in Tanzania: Analysis of Promises, achievements and challenges in education. The African Review: A Journal of African Politics, Development and International Affairs, 42(2), 40-62.
Mlunghisi, D. M. & Dominique, E. U. (2007). The challenges facing the integration of ICT in teaching and learning activities in South African rural secondary schools,” Mediterranean Journal of Social Sciences, 5(20), 1087–1097.
Mocanua, M., Deaconu, l. & Rașcă, L. (2017). Research regarding the influence of Information and Communication Technology (ICT) on Vocational Education. Proceedings of the 11th international management conference The Role of Management in the Economic Paradigm of the XXIst Century, November 2nd-4th, 2017, Bucharest, Romania.

Montrieux, H. Vanderlinde, R. Schellens, T. & De Marez, L. (2015). Teaching and Learning with Mobile Technology: A Qualitative Explorative Study about the Introduction of Tablet Devices in Secondary Education. PLoS ONE, 10(12), 1-17.

Mosha, P. E. & Lugaimukamu, S. M. (2019). Security awareness in mobile computing devices among students of higher learning institutions in Tanzania. International Journal of Scientific Research and Innovative Technolog, 6(5),  334-348.
Mtebe, J. S. & Kondoro, A. W. (2016). Using mobile moodle to enhance moodle LMS accessibility and usage at the University of Dar es Salaam. IST-Africa Week Conference 1-11. Retrieved on 12th July, 2020 from; https://scholar.google.com/.

Mtebe, J. S. & Raisamo, R. (2014). Challenges and instructors’ intention to adopt and use open educational resources in higher education in Tanzania. International review of research in open and distributed learning, 15(1), 249-271.
Mtebe, J. S. & Raphael, C. (2018). Eliciting in-service teachers’ technological pedagogical content knowledge for 21st-century skills in Tanzania. Journal of learning for development, 5(3), 263-279.

Mtebe, J. S. & Twaakyondo, H. M. (2012). Developing and using animations and simulations to teach computer science courses: The case of University of Dar es Salaam, International Conference on E-Learning and E-Technologies in Education (ICEEE), 240-246.
Mtebe, J. S. Kondoro, A. Kissaka, M. M. & Kibga, E. (2015). Using SMS mobile technology to assess the mastery of subject content knowledge of science and mathematics teachers of secondary schools in Tanzania. World Academy of Science, Engineering and Technology, 9(11), 3498–3506. 

Muhametjanova, G., Çağıltay, K. & Muhametjanova, G. (2016). Integrating technology into instruction at a public university in Kyrgyzstan: Barrier and enablers. Eurasia Journal of Mathematics, Science and technology education. Information Security Journal: A Global Perspective 25(1-3), 32-38. 

Muhammad, S., Tumburku, W. G., Muza, S. H. & Gwandu, Z. L. (2019). Factors militating against the use of ICT in teaching and learning in public secondary schools in Kebbi State, Nigeria, African Educational Research Journal 7(4), 168-173.

Munyengabe, S., Yiyi, Z., Haiyan, H. & Hitimana, S. (2017). Primary teachers’ perceptions on ICT integration for enhancing teaching and learning through the implementation of One Laptop per Child Program in primary schools of Rwanda. Eurasia Journal of Mathematics, Science and Technology Education, 13(11), 7193-7204.
Mwakisole, K. F., Kissaka, M. M. & Mtebe, J. S. (2018). Feasibility of Cloud Computing Implementation for eLearning in Secondary Schools in Tanzania. International Journal of Education and Development Using Information and Communication Technology (IJEDICT), 14(1), 91–102. 

Mwila, P. (2018). Assessing the attitudes of secondary school teachers towards the integration of ICT in the teaching process in Kilimanjaro, Tanzania. International Journal of Education and Development using Information and Communication Technology (IJEDICT), 14(3), 223-238 

Mwila, P. (2018). Assessing the Attitudes of Secondary School Teachers towards the Integration of ICT in the Teaching Process in Kilimanjaro, Tanzania. International Journal of Education and Development using Information and Communication Technology, 14(3), 223-238.

Myers, J. (2014, December 19). Digging into the SAMR Model, [Safe, Online Teaching and Learning Platform]. Retrieved on 28th Oct., 2021 from; /speaks/digging-into-the-samr-model/ 

Namoco, S., & Zaharudin, R. (2021). Pedagogical Beliefs and Learning Assessment in Science: Teacher's Experiences Anchored on Theory of Reasoned Action. Journal of Turkish Science Education, 18(2), 304-319.
Ndibalema, P. (2014). Teachers attitudes towards the use of information communication technology (ICT) as a pedagogical tool in secondary schools in Tanzania: The case of Kondoa district. International Journal of Education and Research, 2(2) 1–16.

Neofotistos, V., & Karavakou, V. (2018). Factors Influencing the Use of ICT in Greek Primary Education. Open Journal for Educational Research, 2(1), 73-88.
Ngeze, L. (2017). ICT Integration in Teaching and Learning in Secondary Schools in Tanzania: Readiness and Way Forward. International Journal of Information and Education Technology- IJIET, 7(6) 424-427. 

Ngutu, F. O. & Kavindah, L. (2019). Strategic management practices and performance of public secondary schools in Awendo Sub-county, Migori County, Kenya. International Academic Journal of Human Resource and Business Administration, 3(7), 383-397.
Nguyen, H. V., & Lobo, A. (2017). Encouraging Vietnamese household recycling behavior: Insights and implications. Sustainability, 9(2), 179.

Nihuka, K. A. (2008). The feasibility of e-learning integration in course delivery at the Open University of Tanzania. Unpublished Master of Educational Science dissertation, University of Twente, Twente, AE Enschede.
Njoroge. F., Ngugi, M. & Kunzi, J. (2017). Influence of selected factors on the implementation of Information and Communication Technology policy in public secondary schools in Naivasha sub-county, Kenya. International Journal of Education and Development using ICT, 13(2), 70-86.

Nleya, P. T. & Mokgoare, T. (2014). Capabilities of using mobile phone technology in secondary schools: Adaptable possibilities for Botswana. Gaborone: University of Botswana.

OECD, (2009). Creating effective teaching and learning environments: First results from TALIS, Paris: OECD.

Olson, J., Codde, J., deMaagd, K., Tarkelson, E., Sinclair, J., Yook, S. & Egidio, R. (2011). An Analysis of e-Learning Impacts & Best Practices in Developing Countries With Reference to Secondary School Education in Tanzania. Michigan State University, East Lansing, New York, USA.
Oroma, J. O., Kiden, S., Maghendha, M. W. & Ntiyani, S. (2013). Perspectives on underutilisation of ICT in education in Tanzania, Uganda and Kenya. Proceedings of IST-Africa Conference Proceedings of International Information Management Corporation (IIMC), Nairobi, Kenya.

Pamuk, S. (2012). Understanding preservice teachers’ technology use through TPACK framework. Journal of Computer Assisted Learning, 28(5), 425–439.

Paoletti, J., Bisbey, T. M., Zajac, S., Waller, M. J. & Salas, E. (2021). Looking to the middle of the qualitative-quantitative spectrum for integrated mixed methods. Small Group Research, 52(6), 641-675.

Parahoo, K. (1997). Nursing research: Principles, process and issues. London: MacMillan Press.

Pardede, P. (2020). Secondary School EFL Teachers' Perception of ICT Use in Learning and Teaching: A Case Study in Greater Jakarta. Journal of English Teaching, 6(2), 144-157. 

Paskevicius, M. & Irvine, V. (2019). Open education and learning design: Open pedagogy in praxis. Journal of Interactive Media in Education, 10(1). 

Patti, S. & Esther, M. W. (2018). Tanzania ICT in education: situation and needs analysis. Retrieved on 10th January, 2020 from; http://www.youthmetro. org/uploads/4/7/6/5/47654969/tanzania_ict_in_education.pdf.
Payne, K. & Grey, L. (2014). Quantitative Methodologies. In An Introduction to Health Services Research. Harvard: Sage Publications. 
Pima, J. (2019). Factors that motivate Teachers to use ICT in Teaching: A Case of Kaliua District Secondary Schools in Tanzania. International Journal of Education and Development using ICT, 15(1), Open Campus, The University of the West Indies, West Indies. 
Pima, J. M., Odetayo, M., Iqbal, R. & Sedoyeka, E. (2016). Assessing the available ICT infrastructure for collaborative web technologies in a blended learning environment in Tanzania: A mixed methods research. International Journal of Education and Development using Information and Communication Technology, 12(1), 37-52. 

Popova, I. & Fabre, G. (2017). Digital inclusion of secondary schools’ subject teachers in Bolivia. International Journal of Education and Development using Information and Communication Technology, 13(3), 41-56.

Porter, W. W. & Graham, C. R. (2016). Institutional drivers and barriers to faculty adoption of blended learning in higher education. British Journal of Educational Technology, 47(4), 748–762.  

Prathapagiri, V. G. (2020). Digital Divide and Its Dimensions: A Study in India. In Leveraging Digital Innovation for Governance, Public Administration, and Citizen Services: Emerging Research and Opportunities (pp. 79-100). Chicago: IGI Global. 

Puentedura, R. (2012). The SAMR model: Background and examples. Retrieved on 14th March, 2019 from; http://www.hippasus.com/rrpweblog/archives/ 2012/08/23/SAMR_BackgroundExemplars.pdf.

Qasem, A. A. A. & Viswanathappa, G. (2016). Teacher perceptions towards ICT integration: Professional development through blended learning. Journal of Information Technology Education: Research, 15, 561-575.

Qureshi A. A. (2013). Impact of Leadership on Meaningful Use of ICT 3rd World Conference on Learning, Teaching and Educational Leadership - WCLTA 2012, Procedia-Social and Behavioral Sciences, 93, 1744- 1748.

Rabah, J. (2015). Benefits and challenges of information and communication technologies (ICT) integration in Québec english schools. The Turkish Online Journal of Educational Technology, 14(2), 24-31.

Ramesh, P., Adhikari, M. D., Burkey, L. G., Brandon, A. K., Mark, J. D., Jordans, E. E. & Lawrence, S. W. (2016). Development process of an assessment tool for disruptive behavior problems in cross-cultural settings: the Disruptive Behavior International Scale Nepal version, International Journal of Culture and Mental Health, 9(4), 387-398.

Rana, N. (2012). A study to assess teacher educators' attitudes towards technology integration in classrooms. MIER Journal of Educational Studies, Trends and Practices, 2(2), 190-205.

Sandanayake, T. C. (2019). Promoting open educational resources-based blended learning. International Journal of Educational Technology in Higher Education, 16(1), 1-16.
Santos, G. M. M. C., Ramos, E.M. C. P. S. L., Escola, J. & Reis, M. J. C. S. (2019). ICT literacy and school performance. TOJET: The Turkish Online Journal of Educational Technology 18(2), 19-39.
Seaman, J. E. & Seaman, J. (2017). Opening the textbook: Educational resources in U.S. higher education. Oakland, CA: Babson Survey Research Group. 

Shimba, M. Mahenge, M. P. J. & Sanga, C. A. (2017). Virtual Labs versus Hands-on Labs for teaching and learning computer networking: A comparison study. International Journal of Research Studies in Educational Technology, 6(1), 43–58.

Shuledirect, (2018). Shuledirect elearning system. Retieved on 11th July, 2021 from; www.shuledirect.go.tz
Silva, P., Diogo, A., Coelho, C., Fernandes, C. & Viana, J. (2015). Children’s practices of ICT and social inequalities: On the uses of the Magalhães computer in two school communities. In S. Pereira (Ed.), Digital literacy, technology and social inclusion: Making sense of one-to-one computer programmes around the world (pp. 345-375). Vila Nova de Famalicão:

Skidmore, J. & Provida, M. (2019). A place for policy: The role of policy in supporting open educational resources and practices at Ontario’s colleges and universities, Research report. Retrieved on 30th December, 2021 from; https://www.ecampusontario.ca/wp-content/uploads/2019/ 08/2019-08-07-skimore-oe-policy-report.pdf.

Stevenson, O. (2011).  Researching the Everyday Realities of Families’ Technology Use at Home, Journal of Computer Assisted Learning, From Public Policy to Family Practices, 27, 336–346. 

Swarts, P. & Wachira, E. M. (2010). Tanzania: ICT in education situational analysis. Dar es Salaam: Ministry of Education and Vocational Training.

Tabira, Y. &  Otieno, F. X. (2017). Integration and implementation of sustainable ICT-based education in developing countries: low-cost, en masse methodology in Kenya. Sustainability Science, 12, 221–234

Tallvid, M. (2016). Understanding teachers’ reluctance to the pedagogical use of ICT in the 1:1 classroom. Journal of Education and Information Technologies, 21(3), 503-519

Tanzania Institute of Education (2019). Framework for Implementation of Technical Secondary Schools Education. Retrieved on 28th Feb, 2022 from: at:https://www.tie.go.tz/uploads/files/Framework%20for%20Implementation%20of%20Technical%20Secondary%20Education%20Form%20I-IV%20Final.pdf.

Tarus, J. K., Gichoya, D. & Muumbo, A. (2015). Challenges of implementing e-learning in Kenya: A case of Kenyan public universities. International review of research in open and distributed learning, 16(1), 120-141.
TCRA, (2017). Quarterly communications statistics report: April - June 2017. Dar es Salaam, Tanzania. 

Thannimalai, R., & Raman, A. (2018). The Influence of Principals' Technology Leadership and Professional Development on Teachers’ Technology Integration in Secondary Schools. Malaysian Journal of Learning and Instruction (MJLI), 15(1), 201-226.

Thomas, T., Herring, M., Redmond, P., & Smaldino, S. (2013). Leading Change and Innovation in Teacher Preparation: A Blueprint for Developing TPACK Ready Teacher Candidates. TechTrends, 57(5), 55–63. 

Tsui, A. B. & Law, D. Y. (2007). Learning as boundary-crossing in school, university partnership. Teaching and teacher education, 23(8), 1289-1301.
Turuk, M. (2008). The relevance and implications of Vygotsky's sociocultural theory in the second language classroom. Annual Review of Education, Communication and Language Sciences, 5, 244–262.
Tussyadiah, I. P., Wang, D., Jung, T. H. & tom Dieck, M. C. (2018). Virtual reality, presence, and attitude change: Empirical evidence from tourism. Tourism Management, 66, 140-154.
Underwood, J. &Dillon, G. (2011). Chasing dreams and recognising realities: Teachers' responses to ICT. Technology Pedagogy and Education 20(3) 317-330.

UNESCO, (2008). ICT Competency Standards for Teachers-Implementation Guidelines, Version 1.0. UNESCO.

UNESCO, (2011). UNESCO ICT Competency Framework for Teachers (Framework Document) de Fontenoy, Paris: UNESCO. 
UNESCO. (2012). Tanzania Education Sector Analysis Analytical document No. SN/2012/ED/PI/1). Dar-es-Salaam, Tanzania: Ministry of Education and Vocational Training (MoEVT).

United Republic of Tanzania, (2007). Information and Communication Technology (ICT) Policy for Basic education (Policy Document) (pp. 1–30). Dar es Salaam, Tanzania: Ministry of Education and Vocational Training (MoEVT). Retrieved on 10th January, 2018 from http://www.moe.go.tz.
United Republic of Tanzania, (2014). Education Tanzania Policy. Ministry of Education and Vocational Training (MoEVT), Dar es Salaam, Tanzania. Retrieved from http://moevt.go.tz. 
United Republic of Tanzania, (2017). Feasibility study exploring e-learning initiatives at secondary schools in Tanzania mainland. Ministry of Education, Science and Technology, Dodoma, Tanzania. Retrieved on 30th March, 2021 from; http://moevt.go.tz.
URT,  (2014). Education and Training Policy. Ministry of Education, Science and Technology. URT.

URT, (2016). National Information and Communications Technology Policy. Ministry of Works, Transport and Communication. URT.

Van Jaarsveldt, L. C. & Wessels, J. S. (2015). Information technology competence in undergraduate public administration curricula at South African universities. International Review of Administrative Science-SAGE Journals, 18(2). 

Van-der, M. A. (2014). The potential of open education resources to boost high school education in South Africa’s KwaZulu-Natal Province. Working paper.

Van-der, M. D. (2014). Community of inquiry framework: employing instructor-driven measures in search of a relationship among presences and student learning outcomes. International Journal of Learning Technology, 9(3), 304-320.

Vanderlinde, R. & Van-Braak, J. (2011). A new ICT curriculum for primary education in Flanders: Defining and predicting teachers’ perceptions of innovation attributes. Journal of Educational Technology and Society. 14(2), 124–35.

Vanderlinde, R., Aesaert, K. & Van-Braak, J. (2015). Measuring ICT use and contributing conditions in primary schools. British Journal of Educational Technology, 46(5), 1056–1063.

Vandeyar, T. (2015). Policy intermediaries and the reform of education in South Africa. British Journal of Educational Technology, 46(2), 344-359.
Victor, L. (2013). The impact of Facebook usage on SAUT youth moral behaviour, Mwanza, Tanzania, unpublished master dissertation, Saint Augustine University of Tanzania (SAUT), Mwanza, Tanzania.

Voogt, J., Fisser, P., Pareja Roblin, N., Tondeur, J., & van Braak, J. (2013). Technological pedagogical content knowledge – A review of the literature. Journal of Computer Assisted Learning, 29(2), 109-121. Wiley, D., and Hilton III, J. L. (2018). Defining OER-enabled pedagogy. The International Review of Research in Open and Distributed Learning, 19(4). 

Wallet, P. (2015). ICT in Education in Sub-Saharan Africa, A comparative analysis of basic e - readiness in schools. Online: UNESCO.

Wiley, D. & Hilton-III, J. L. (2018). Defining OER-Enabled Pedagogy. The International Review of Research in Open and Distributed Learning, 19(4). 

Witt, R. E., Kebaetse, M. B., Holmes, J. H., Ryan, L. Q., Ketshogileng, D., Antwi, C. & Nkomazana, O. (2016). The role of tablets in accessing information throughout undergraduate medical education in Botswana. International journal of medical informatics, 88, 71-77.

Wunder, I. (2017). The influence of cultural background on teaching and learning in synchronous online sessions. Lancaster University. Retrieved on 20th June, 2022 from; https://doi.org/10.17635/lancaster/thesis/63.
Yamagata-Lynch, L. C. (2010). Activity systems analysis methods: Understanding complex learning environments. New York: Springer. 

Yeop, M. A., Yaakob, M. F. M., Wong, K. T., Don, Y. & Zain, F. M. (2019). Implementation of ICT Policy (Blended Learning Approach): Investigating factors of Behavioural Intention and Use Behaviour. International Journal of Instruction, 12(1), 767-782.

Yliruka, L. & Karvinen-Niinikoski, S. (2013). How Can We Enhance Productivity in Social Work? Dynamically Reflective Structures, Dialogic Leadership and the Development of Transformative Expertise. Journal of Social Work Practice: Psychotherapeutic Approaches in Health, Welfare and the Community, 27(2), 191-206.

Appendices

Appendix 1: Data Collection Instruments
Objective 1: To explore the extent of teachers’ attitudes in affecting the effective use of technologies such as laptops, overhead projectors, and the internet for classroom teaching in secondary schools. 

A. Focus Group Discussion 

a) What are teachers’ views on the use of laptops, overhead projectors, desktops, and the internet in teaching activities? (Probe: how are the laptops, internet, overhead projectors, are useful in teaching?)

b) What is the conversant level of teachers to utilize devices for teaching activities? (Probe: if YES how and if no WHY)

c) Is there any motivation for teachers to employ laptops, overhead projectors, desktops, and the internet for teaching activities?

d) How is the ICT training helpful for teachers to become conversant to work with ICTs in classroom teaching

e) Which part of computer application do teachers need more training?


Objective 2: To find the negative culture affecting the use of technologies such as the internet, desktops, and smartphones for classroom teaching in secondary schools;

1. Likert Scale Questionnaire 

Preliminary Information

Please tick (√) the area of computer application competencies that need more assistance
	Internet connectivity        Use of excel          PowerPoint  application          
Word processing             Software installation         Database application        
Use of email         Web designing       Computer troubleshooting                   


You are provided with the Likert Scale rating NA (Not Assist) = 1, SH (Somehow Assist) = 2, A (Assist) = 3 and SA (Strongly Assist) = 4. (Please tick (√) the response rank)
	SN
	INDICATORS
	RANKS

	A.
	School Culture
	SA=4
	A=3
	SH=2
	NA=1

	a.
	The ability of the school vision  to assist in inducing the use of digital technologies in classroom teaching
	 
	 
	 
	 

	b.
	Level of school culture to  assist teachers’ personal development on ICTs application
	 
	 
	 
	 

	c.
	The ability of school culture to  support teachers in professional development in ICT application
	 
	 
	 
	 

	d.
	Teachers’ views on technologies to academic performance
	 
	 
	 
	 

	B. 
	Classroom Culture
	RANKS

	
	
	SA=4
	A=3
	SH=2
	NA=1

	a.
	Level of ICT to facilitate collaboration, communication, and interactions among teachers and students in the mediated classroom

	 
	 
	 
	 

	b.
	Level of ICT to facilitate students to interact, communicate, access ICT devices.  
	 
	 
	 
	 

	c.
	The ability of Class size to enable teachers to use ICT in teaching

	 
	 
	 
	 

	d.
	Level of students to communicate in ICT mediated classroom

	 
	 
	 
	 

	e.
	Level of the students to access ICT devices for learning

	 
	 
	 
	 

	f.
	Level of students to interact in ICT mediated classroom
	 
	 
	 
	 


2. Checklist Observation 
Teachers’ background characteristics: Please tick (√) in the appropriate response

	1. Sex: 


Female          Male
	2.  Working Area:   

Public
           Private
	3. District Council: 

Kibaha TC           Kibaha DC

	4. Age limit: 

25-35            35-45                 

 45-55           55 ≥
	5. Working experience (years):  

  ≤ 5              6-10        11-15 

 16-20           ≥ 21  
	6. Professional qualification level:

Diploma                   Degree        

Postgraduate            Others

	7. Field of Study/Teaching subjects area:     

Sciences            Mathematics          Social science      

 Languages        Others

	8. ICT training through:       

In-service training           Others    

Pre-service training         Never  

Online                                                       

	9. Digital device ownership:

Laptop
          Smartphone

Modem
	10. Ability to get connectivity:             

Yes      No        Somehow                          
	11. Frequency of connectivity: 

All the time            Sometimes 

Not at all


a) Checklist Observation 

School characteristics (Please tick (√) in the box suiting your response)

	1. Council: Kibaha DC

                  Kibaha TC
	2.Ownership: Private

                     Government
	3. Location: Rural 

                    Urban  

	4. Number of students:

Below 100            Between 101-400           
Between 401-700

Between 701-1000          ≥1001
	5. No of Teachers in a School:

1-20           21-40      

41-60          60-80            


b) School’ ICT characteristics 

	6.  Types of computers available: 

Desktop              
Laptop              None
	7.  Number Of Laptops:

1-5          6-10        11-15           16-20

	8.  The number of desktops available:

1-10              11-20        
21- 30        

31- 40            41-50                        
10. Lesson Delivering Devices available:

Over Head Projector             Others

Interactive Whiteboard         Smart TV          
	9.  The number of overhead projectors:

1-3             4-6             7-9                 ≥10          




3. In-depth Interview 

a) What is the position of teachers’ background in the use of digital technologies in classroom teaching?

b) How does the school culture assist the use of ICT in school management?

c) How does the school culture assist in the use of ICTs in managing teachers’ teaching and learning process?

d) How does the classroom culture assist the use of ICTs in classroom management?

e) How does the classroom culture is used in teaching activities and student discipline to assist the use of ICTs?

Objective 3: To examine the positive or negative social aspects affecting the use of technologies such as the internet and smartphones for students’ learning in classrooms in secondary schools. 

In-depth Interview 

a) How do parents perceive the use of ICTs in students learning?

b) What are the parents' efforts made for students to engage in the application of ICT learning tools?

c) How are the parents involved in assisting students to use ICTs in learning?

d) What are the expectations of the school board on the use of ICTs for students learning?

e) What are the contributions of the school board on the use of ICTs in students learning?

f) How does the school board engage in facilitating ICT mainstreaming in classroom teaching and learning?

Appendix 2: Respondents Consent Form

Dear Participant

I am Madam SHIMA D. BANELE a student from The Open University of Tanzania. I am glad to involve you in data collection concerning various indicators on the study titled: Challenges affecting the use of information and communication technology in teaching and learning in secondary schools in Tanzania: a case of Kibaha District. The study will be conducted with phases depending on the objective and instruments to be administered. I request you to fill this consent form for participating in this piece of work to ensure ethical consideration for the research work, the researcher, and the participants. Please read the provided information, ask for any clarification, decide, tick, and sign accordingly.
 I am Classroom teacher



Head of School

a) I have attended the researchers’ meeting where she addressed the agenda of research on Challenges affecting the use of information and communication technology in teaching and learning in secondary schools in Tanzania: a case of Kibaha District.
b) I understood the purpose and nature of the named research.

c) I understood that my participation in the provision of data in this research work is voluntary and will not affect my career.

d) I understood that the researcher will record some discussion for further research proceedings actions.

e) I understood that I am supposed to maintain the confidentiality of all data which I provided, hear from colleague participants, and observed during the checking of preliminary findings.

f) I understood that the study is bided with not be identified, all information provided will be kept secret for certain years and the destroying procedures will follow confidentiality manner.

g) I agree that the findings of this study will be presented at educational conferences, printed in international and local journals, and presented in the PhD thesis report

h) I agree/disagree to be involved as a participant in this research work under the stipulated conditions

FULL NAME__________________________SIGNATURE ____________

DATE _____________

Appendix 3: Research clearance letters
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