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ABSTRACT
This study investigated the use of ICT in TVET by probing the general performance of teachers and students in respect to the use of ICT for teaching and learning. A cross-sectional descriptive survey research design was used with a sample of 403 respondents. Mixed methods approach was employed to conduct the study. The methods used to collect data were questionnaires, observation, documentary reviews, interviews and focus group discussions. Data analysis techniques used were descriptive statistics, inferential statistics and content analysis. Content analysis of data started with individual answers, consensus chosen were from different respondents sorted and then grouped together according to issues raised, agreed and then reported. During inferential statistics the chi-square were used to analyze data. Descriptive statistics such as frequencies, mean and tables were used in analyzing data. The study found out that ICT facilities such as simulation practices and Auto-CAD were not enough for all TVET students and teachers at the colleges. The findings also revealed that teachers’ ICT skills were at moderate levels and were moderate users of ICT for teaching. Further, the study findings indicated that teachers use ICT to save time and gain new knowledge and skills for teaching. The teachers indicated such challenges as lack of ICT facilities, support, training, funding and motivation greatly impact on ICT use in participatory teaching and learning processes. It is recommended that NACTE should ensure delivery of ICT facilities for students and teachers for use in the process of learning and teaching. The Ministry of Education, Science and Technology in Tanzania should provide adequate fund to allow in-service training for teachers. 
Keywords: ICT, TVET, Teaching and Learning.
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CHAPTER ONE
INTRODUCTION 
1.1   Introduction to the Study
Like any other Sub-Sahara African developing country, as far as education is concerned, Tanzania is applying Information Communication Technology (ICT) in teaching and learning in undergoing a transformation. The use of ICTs into Technical Vocational Education and Training (TVET) brings about entire focus of manpower needs in the world today from conventional education to the application of ICT. Effective deployment of ICT brings about prosperous process of education in TVET as it changes from skilled based to ICT capable workforce which is the   focus of manpower need in the world.  TVET being the most unique place where engineering fields are offered, in this case are considered to produce knowledgeable workers skilled in (ICT) (Kissaka, Lujara, Trojer & Mvungi, 2007).
ICT has the potential to development in terms of improving quality of education, increasing the quantity of quality educational opportunities, making knowledge building possible through borderless and boundless accessibility to resources and people, and reaching populations in remote areas to satisfy their basic right to education. Various ICTs have become increasingly affordable, accessible, and interactive in their use at all levels of education such as to bring the more significant in making educational outcomes relevant to the labor market, in revolutionizing educational content and delivery, and in fostering information literacy.
This chapter presents the background of the problem with regard to the role of information and communication technology in technical vocational education and training in Tanzania by drawing experiences from Arusha region. The chapter comprises eleven sub sections namely: introduction, background to the problem, statement of the problem, general objective, specific objectives, research questions, rationale and significance of the study. In addition, it presents the scope and delimitation of the study, limitation of the study, organization of the study and will conclude with the summary of the chapter. 
1.2   Background to the Research Problem

Vocational Training Centers (VTC) under the umbrella of Vocational Educational and Training (VET) try their best to improve their teaching methods and guide students and vocational teachers learning but also teaching through the use of various teaching materials and assistive technologies in coping with the fast-changing world.  TVET is a type of training which empowers learners to obtain knowledge for the performance of certain jobs specially to provide industries with skilled work force. TVET through Information and Communication Technology (ICT) ensures learners are well-equipped with technology skills essential to carry out their existing and upcoming jobs. The use of ICT in TVET has capacity to increase access, excellence learning, decrease cost, increase efficiency, adopt innovation, makes teaching and learning more relevant to people’s work and lives and makes individuals to develop the habit of learning. ICT can therefore be the cause for and means of revolution for advancement in technology for teaching and learning in TVET (UNESCO, 2017). In Tanzania, the national development vision 2025, the strategy for growth and reduction of poverty II (NSGRP) and the Five Years Development Plan (FYDP) 2025 from 2011/12- 2015/16 create a framework for economic and social development in the country. In its development vision 2025, Tanzania declared its aspiration of becoming a middle-income country (MIC) status by 2025. Meanwhile, it has identified a shortage of skilled labour to be among the major constraints to economic growth and development (African Development Fund Tanzania, 2014). Tanzania’s transition into the middle-income status requires highly skilled labour forces which in this case are graduates from TVET institutions. Thus, huge investment from technical and vocational education is required in order to lift up Tanzania’s skill level to that of the comparator middle income countries (URT, 2016; Moyo, Simmson & Mevius, 2010).
The advent and use of ICT such as simulation, AutoCAD and others for teaching and learning in learning institutions can improve teaching and learning in various levels (Liu & Clayton, 2016; URT, 2016).  

 ICT plays an important role in TVET in other countries through offering learning as learners can have opportunity to use the materials from the web and improve their knowledge and skills at any time and everywhere (Chinien, 2003). The National Information and Communication Technology policy of Tanzania (NICT) was initially formulated in the year 2003. The policy stated the use of ICT in enhancing more learner-centered approach in education (CBET) and interactive learning as the main strength of TVET in their curricula for teaching and learning (URT, 2003).
 The Policy has been formulated because Tanzania believes that the use of ICT in teaching and learning administration and management represents a potential tool to achieve education goals together with nation development objectives. Using ICT in education could enhance the collaboration of learning through sharing of experience (Siemens, 2005; URT, 2003). In this regard the National Council for Technical Education (NACTE) and Vocational Educational and Training Authority (VETA) which are responsible for Technical Education and Training (TET) and Vocational Educational and Training (VET) have developed a plan to make sure use of ICT for teaching and learning is employed for TVET based on National ICT policy on the reorganizing the role of ICT skills for the need of goals of the country.  
In the universities, and other learning institutions such as TVET institutions, ICT was introduced with the major aim of improving the teaching and learning (URT, 2016). ICT is not a tool to supplement or substitute present teaching and learning processes, it is an essential tool to sustain latest conduct of teaching and learning across the world (Afshari, Bakari, Luan, Samah & Fooi, 2009). 

The term Technical Vocational Education and Training was officially launched at the World legislative body of TVET in 1999 in the Republic of Korea (UNESCO, 1999). The legislative body recognized the term TVET to be broad enough to combine other terms that had been used to describe related educational and training activities including Workforce Education (WE), Technical Educational Training (TET) and Technical-Vocational Education and Training (TVE). The term TVET parallels other types of education and training such as Vocational Education (VE) but is also used as an umbrella term to encompass education and training activities. The decision in 1999 for the term TVET led to the development of the International Centre for Technical and Vocational Education and Training in Bonn, Germany. According to the then Ministry of Education and Vocational Training (MoEVT), (URT, 2007) ICT should be incorporated as a pedagogical tool for teaching and learning in subject areas. Both technical education and vocational education such as  Mechanical engineering, Electrical engineering, Civil engineering together with Agro mechanics, Welding and Fabrication, Carpentry and Joinery, likewise with all engineering related subjects are general engineering qualifications that are defined by their relevant establishing instrument to render appropriate and develop skills, knowledge related to  broad job areas in engineering that require ICT skills such as simulation and simulation and Auto CAD. Tanzania and other developing countries had to improve their TVET institutions with the aim of modernizing their industry workforce for fast social economic growth (UNESCO, 1999; URT, 2007; URT, 2010).
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Figure 1.1:   TVET system in Tanzania structure

Source: Adopted from URT (2013) 

In Tanzania, TVET is a union between Vocational Education and Training (VET) and Technical Education and Training (TET) and each has its own legal mandate and status. VET is under mandate of Vocational Education and Training Authority (VETA), a statutory body established by Act No 1 cap 129 of 1994. TET is under the mandate of National Council for Technical Education (NACTE), a statutory body established by Act no 9 cap 82 of 1997. VETA and NACTE were established with VET policy (1993) and TET policy (1996) respectively and they were both accountable to the then Ministry of Education Vocational and Training (MoEVT) (URT, 2010; URT, 2013). TVET in Tanzania is the kind of training leading to expertise activities. Learners in TVET are pursuing competence - based training (CBT) for the compulsory occupations with NVA level I to III awarded upon completion (URT, 2013). 

TVET is considered as one of essential features for its orientation towards the world of work and the emphasis of the curriculum on the acquirement of employable skills. TVET institutions are countered to various training needs of the teachers and learners from various social economic and academic backgrounds (URT, 2010; URT, 2013). The advancement in technologies has brought exceptional changes in the twenty first century. Even though, countries are in different stages of development. In South America and Caribbean TVET institutions have performed great advances in new teaching and learning using ICTs (CINTERFOR, 2008). Five Arabic emirates showed strong strategies and plans for using ICT in TVET, important features were identified in the effective integration of ICT in TVET (ILO, 2015).

Strategies are created to improve TVET to meet changing requirements of the knowledge. The world has realized that TVET inherently contributes in solving particular issues related to sustainable development by means of alleviating poverty and providing skills for employability. A wider knowledge society is supposed to grow with knowledge being used to get better public service such as health and education (URT, 2016). Countries expect the ICT use in TVET to drive their economic development.

According to UNESCO (2006), the initiation of the digital era has considerably transformed every part of human life, the way we depart, the way we cooperate, the way we live and the way we study. The use of ICT in education is quickly increasing in many countries and is now seen worldwide as both an essential and an opportunity for civilizing and enhancing the instruction offered to citizens across the globe (UNESCO, 2006).

The use of digital literacy or ICT skills in TVET for economic growth and global competitions is well documented (UNESCO, 2003; OECD, 2003, 2010; WEF, 2009; Gesci, 2011; UNESCO, 2011). It is anticipated that the digital revolution will reach parts of the world which were not reached by the agricultural or industrial revolution. TVET institutions are expected to use ICT for designing and simulating. Vocational teachers are also expected to teach using Auto CAD as a new technique which is simplifying drawing rather than using drawing board which is time consuming.   Development partners such as UNESCO, COL, and Gesci, are committed to the use of ICT to bring TVET in formal and non-formal settings and are working with countries to sustain national TVET objectives. The use of ICT in TVET as it was suggested is about technologies but also new pedagogic strategies   whereby   organizational approaches are also required. In Europe ICT incorporation in TVET were supported by all members of states. However, the extent of being implemented varies (URT, 2016). 

The establishment of TVET coordination in Tanzania was enabled by  the TVET Policy which was enacted in 1996 with eleven specific objectives, namely: to educate enough numbers of skilled, proficient and dependable technicians and technologists, to meet the requirements of formal and informal sectors; to set up, maintain and strengthen training institutions by equipping them with ample manpower and facilities for high excellence training; to encourage coordination between educational, manpower and economic planners, through the Vocational Education and Training Authority (VETA) and National Council for Technical Education (NACTE); to make sure that technical education and training at all levels of education is properly incorporated with the national economic programmes; to support a self-employment culture through entrepreneurship education; to promote indigenous and endogenous technologies; to ensure that the national technical education and training standards match with international standard classification of occupation; and to promote women participation in technical education and training (URT, 1996).

Many countries have benefited from the opportunities afforded by ICT within a policy framework that laid down guidelines and proceeded with formulation of a national ICT strategy as part of the overall national development plan. The application of ICT offers multiple learning pathways and widespread access to TVET, breaking down barriers for learning and teaching connected to distant   locations and even for conventional education. Thus, vocational educators can easily have opportunities to update and upgrade their knowledge and skills. The ICT Policy, Rolling Strategic Plan (RSP) for the year 2018/18-2020/23 of the Open University of Tanzania encourages uplifting of disadvantaged groups such as people in remote rural areas who are not easily to be admitted in urban based education institutions, school leavers with minimum qualification who could not compete to be enrolled into traditional universities, and candidates who cannot afford the conventional cost. The introduction and use of ICT in learning institutions promote new innovations aimed at improving teaching and learning in various levels of education. The availability and use of computers, internet and modern technologies such as simulation and Auto CAD are very important components for teaching and learning in the 21 century. ICT facilities in the process of teaching and learning help students not only to rely on teacher’s materials but find their own materials using World Wide Web through internet and produce successful education through interacting with others which is accessible everywhere and at any time (UNESCO, 2002; Mulengeki, 2017; Liu and Clayton, 2015; Opira, 2014)). World Wide Web (www) is a set of software tools and standards that allow users to obtain and distribute information stored on a server and connected to internet (Sife, Lwoga & Sanga, 2007).

ICT is a technology which made knowledge to be accessible everywhere by any one at any time and by removing distance from education. Across the world today, Technology Based Learning (TBL) is relating with movement of ICT in education. Tanzania National ICT Policy adapted in March 2003 (URT, 2003; URT, 2007; URT 2016) recognizes that, ‘There are new opportunities in applying ICT to enhance education including curriculum development, simulation laboratories, teaching methodology, lifelong learning together with distance education’. The policy specifically emphasizes for development of national wide e-learning systems, the teaching with ICT at all levels of education and training, together with improvement of the quality delivery of education using ICT. The policy also recognizes the use of the ICT skills in fostering education system for future labour market, the government of Tanzania also recognizes that effective use of ICT knowledge is a vital factor for rapid socio- economic growth in its desire to become a middle-income country by 2025. The government of Tanzania also hoped that ICTs are most important driving force for comprehending its desire, therefore, adequate investments are made to improve the quality of science- based and to create knowledge- based society in general. 
The government of Tanzania through its Education and Training Policy 2014 considers VET to be an important and unique place to impact because it is responsible for producing workers in all sectors of economy, so graduates with innovative skills will be workers who are up to date (URT, 2014). 
In service refresher training program in an academic institution is a practice by which teachers are trained with skills and given the essential skills or attitude to allow them doing their responsibilities to the required standard. In this ICT era the institutions are facing numerous challenges which are related to technology needs for teaching and learning. Thus, in service teachers and experts development training plays a strong part to overcome these challenges from using new technologies in teaching and learning (Mwenisongole & Mulengeki, 2020). ICT training in TVET institutions particularly for teachers are very essential for improving the quality of teaching and learning in Tanzania (Mohd & Che, 2014). Teachers are key implementers of ICT educational development in accordance with the ambition of the National Information and Communication Technology (NICT) in Education. Generally, in-service teachers’ development programmes have very essential role in successful education restructuring. 

The TVET institutions should not avoid the reformation that occurs due to advancement in technology for teaching and learning (Mohd & Che, 2014). In-service programmes for teachers and instructors are frequently not in place, causing difficulties in using ICT in teaching and learning at the TVET colleges, which are extremely dependent on innovations and technology transformation (ILO, 2015).

The TVET congress organization by UNESCO in 2005 suggested that the movement from economic growth to human development should be fulfilled by teachers who are well trained. TVET teachers are working at the local level, but are called upon to deal with global issues. Recognizing the challenges that lay ahead, pursuit of relevant teachers’ education approaches is of vital importance to enhance students learning at TVET. 
Teachers and students in TVET need to use ICT for teaching and learning processes and overcome challenges that they had previously faced when attempting to cope with technological changes that take place every now and then vis-à-vis curriculum reviews for students to develop competencies that might help them survive in the ICT era. 
 ICTs are changing very fast. Teachers and students need a careful and tentative application of ICT for teaching and learning processes to overcome these changes for innovation. In service (refresher) development programs for teaching TET and VET subjects to meet the required ICT application are very important. Therefore, TVET has to incorporate ICT to improve competence of teachers and students for the production of skilled labour force for sustainable middle-income country of Tanzania. Efforts are geared to expand vocational teachers’ knowledge about use of ICTs in teaching and learning (Al-Qahtani & Higgins, 2012).   

ICT has turned out to be an essential driver of innovation and operational efficiency for various sectors across the world education sector inclusive. The application of ICT has developed into a vital part of the teaching and learning process for teachers and students in various education institutions outside and inside the classroom (Eleman, 2016). Effort has been put in place to improve management of ICT for teaching and learning in TVET. 
1.3   Statement of the Problem
Teachers and students in TVET need to apply ICT to overcome reformation that occurs every now and then due to advancement of technology, however, very few teachers and students are using ICT and are able to retain with the pace and scope of technology change for teaching and learning.
As such this study addressed the general philosophical puzzle on “How” has been the use of ICT through TVET in Tanzania, focusing on Arusha region. The assumption that might be considered as an important ICT learning tool today might be seen as outdated in some few years to come. Therefore, preparation and moving along with the ICT changes is very important. 
1.4   General Objective

Aim of this study was to investigate use of Information Communication Technology for teaching and learning in Technical Vocational Education and Training in Tanzania. 
1.4.1   Specific objectives

Specifically, the study sought:
1. To evaluate the qualifications and ICT experiences of teachers in TVET.

2. To assess availability and use of ICT facilities for teaching and learning in TVET by teachers and students.
3. To explore the perceptions of teachers and students on the use of ICT in TVET
4. To analyze challenges teachers and students face in using ICT for teaching and learning in TVET.

1.4.2   Research questions

Based on the specific objectives, the study sought to address the following research questions.

1) What are the teachers’ qualifications and ICT experiences that affect ICT teaching and learning in TVET? 

2) What is the status of ICT facilities in TVET colleges?
3) What are the perceptions of teachers and students on the use of ICT in TVET?
4) What are the challenges facing teachers and students in using ICT for teaching and learning?
1.5 
Rationale and Significance of the Study

Teaching and learning processes are the bases for preparation of trained and skilled workforce of any country. The need to understand the role of ICT in TVET in Tanzania is therefore vital in order to come up with deliberate measures to improve the teaching and learning. First of all, the study will help teachers and students to gain new understanding of the role of ICT in teaching and learning and be capable to improve their facilitation and learning techniques as recommended by NACTE. 
The findings are expected to help TVET stakeholders to set appropriate framework for the use of ICT in the educational system and TVET in particular. The findings are also anticipated to grant additional insights on the level to which ICT is implicit and realized by TVET to teachers and instructive practitioners, for example, syllabus and curriculum developers. 
Also, the findings are expected to be of great essential to advice VETA administrators, stakeholders and policy makers, by acknowledging the effectiveness and value of ICT in teaching and learning and come up with new teaching strategies that will lift up ICT teaching and learning not only in TVET centers but in all learning institutions in Tanzania at large.
Moreover, the findings are expected to lay the foundation for proper guidance to use ICTs in a proper way and to get its actual benefits in teaching and learning as far as the vital contribution of TVET in the development of the nation is concerned.
The researcher expects that the findings and the recommendations from this study might be useful to other researchers with intention or interest in ICT in teaching and learning, leading to new innovation skills. From this study the researcher expects to benefit from empirical study as well as have a foundation for new areas of study. 
In addition, this study purposely informs and develops awareness to the MoEST, NACTE, and VETA on challenges that vocational teachers and students experience    when trying to use ICT for teaching and learning processes, and suggest ways to support teachers and students in implementing ICT in education for sustainable Tanzania middle income status. 
The purpose of this study was to investigate ICT through TVET in Tanzania. Vocational teachers are responsible in TVET instructions and in national development in terms of curriculum review, student understanding, pedagogy and man power industry; hence, their qualifications and ICT experiences need to be investigated and acknowledged. 
1.6   Limitation of the Study
The study used mixed methods approach which involved qualitative and quantitative approaches.  Study employed questionnaires and interview as main data collection methods. During the interview the respondents may sometimes give wrong information. To take care of the limitation, the researcher also used documentary review method by reading documents such as ICT Policy adopted in 2003, Develop vision 2025, Education and   Training Policy 2014, quality control information and assessment plan. In addition, observation and focus group discussion were conducted. Questionnaires also limit the answers from the respondents as most of them were closed questions. In some cases, some respondents threatened effort of data collection such as they missed out an appointment for data collection made by the researcher; this necessitated re- arranging the appointments for data collection.     
The study also encountered some other limitations during data collection process. Researcher anticipated having entire 210 teachers and 225 student respondents for the period of the visit, to the contrary only 192 teachers and 211 students were available for this study. As well, some offices had complicated procedures for obtaining official permit to collect expected data for the study on the pretext of confidentiality. Another limitation was tight schedules of key respondents to the extent that the researcher was forced to work beyond normal working hours in a day. Some of the interview data was collected using Smart-phone. Smart-phone data did not allow the researcher much talk to collect ample data as smart-phone used vouchers which required the researcher to buy internet vouchers for the respondents’ smart-phones to conduct the interviews, therefore, it limited the collection of some data.  
The thesis focus was on the use of ICT facilities in teaching and learning by teachers and students in TVET in Tanzania, specifically Arusha city. This means the study did not consider all TVET teachers and students in Tanzania. 
1.7   Delimitation of the Study

This study was carried out in three TVET colleges in Arusha region, these are Technical Education and Training (TET) colleges together with Vocational Education and Training which form TVET these are Arusha Technical College (ATC), Arusha Vocational Training Centre (AVTC) and Vocational Education training and Authority Hotel Tour Guide Institute (VHTTI).  Expressions of vocational teachers, management team and students’ responses from the colleges were used for analysis. The study focused only on TVET with technical and engineering fields and was only based on the role of ICT in teaching and learning in the TVET. The study excluded other TVET teachers, management team and students from other colleges due to the fact that the three colleges had long experience in using ICT than the rest in Arusha.
1.8   Definitions of Key Terms and Concepts of  Study 
The term Information Communication and Technology (ICT) is defined as computer and internet communication used to handle and communicate information for learning purposes (Mikre, 2011). ICT may also be defined as consisting of electronic devices with associated human interaction materials that enable the user to employ them for a wide range of teaching and learning processes in addition to personal use.

The term Technical vocational educational and training (TVET) is defined in line with the definition adopted from UNESCO, to mean the study of technology and related sciences and acquisition of practical skills, attitudes understanding and knowledge relating to occupants in various sectors of economic and social life, is an education and training which grant knowledge and skills for employment. The definition used in this study is analogous to the comprehensive definition adopted in the ILO recommendation on TVET for the twenty first century as TVET is those features of the education process employed in addition to general education, the study of technologies and related sciences and acquisition of practical skills, feelings perception and knowledge relating to occupations in various factors of economic and social life (UNESCO, 1999; ILO, 2015). 

1.8.1   Familiarization on  Some Important ICT Terms
Here are definitions of some of the common types of ICTs used in teaching and learning in instruction in TVET colleges. The prominent examples to represent ICT are like the computer, Compact Disc, Read-Only-Memory (CD-ROM), local area network (LAN), modem, iPad, smart-phones, internet, telephone, teleconferencing, television (TV), interactive television (iTV), videoconferencing equipment, Audiographics, radio, Web-Based Training (WBT) Programmes, v
ideotape, Audio-Cassette Tape (cassette player) and others.
Compact Discs (CDs) refer to technologies used for data reading and writing. CDs give means of storing materials and documents in a large amount (Sife et al., 2007).

World Wide Web (WWW) is a software facility that allows distribution of information to be served and stored on server so as to link with the internet (Sife et al., 2007).
Video camera is a camera used to make electronic motion pictures to hold images. The camera can change signal directly to digital production. Video camera helps in design to perceive the various types of signals like gesture signal. An example of video camera is Closed Circuit Television (CCTV) which is easily concealed and light can be drawn in it and capture the images at which the camera points. Video is important in any engineering and science-oriented subjects and can assist in design. Similarly, video player is a type of media player for playing back digital video from media such as optical discs as well as from files of proper formats such as zooming full screen (Chinien, 2003).

Internet, sometimes called simply “the Net,” refers to a worldwide system of computer networks - a network of networks in which users at any one computer can, if they have permission, get information from any other computer (and sometimes talk directly to users at other computers). It should, however, be noted that the terms internet and World Wide Web (WWW) are often used interchangeably, but they are not exactly the same thing; the internet refers to the global communication system, including hardware and infrastructure, while the web is one of the services communicated over the internet. Through the use of TCP/IP internet transmits data via various types of media. With reference to TVET, internet/Web-Based training provides an environment where student access and study course materials online. It may involve the use of live e-learning tools, such as application sharing, Internet telephony, online whiteboards, break-away rooms, discussion boards, and chat and messaging programmes that allow real-time interaction between instructors and learners. It can also be used to transmit text, graphics, images, animation, or video. 
The required tools for online learning include a personal computer and an Internet connection. There are several ways a user can connect to the Internet: standard analog modem (for example, 56 Kbps), Digital Subscriber Line (DSL), cable modem, Integrated Services Digital Network (ISDN), Local Area Network (LAN), cellular, and wireless broadband (fixed wireless and satellite). All connections except for a standard analog modem connection are considered broadband connections. All of these methods allow connection to an Internet Service Provider (ISP) that provides a gateway to the rest of the Internet. An analog modem and ISDN require a “dial up” connection where a user must dial in to connect to the ISP, whereas the other Internet access methods, denoted as “always on” connections, require no dialing (Sinha, 2008).
Teleconferencing is sometimes called audio conferencing referring to the situation where telephone instruments are used to conduct a business meeting between multiple separate callers. The type of telephone used can vary but typically an audio-conference includes attendees that use handheld wired telephones (such as those at a person’s business office or home), conference room speakerphones that can be shared by several people, or individual cellular or mobile telephones. In TVET colleges, audio-conferencing allows two-way, real-time communication between instructors and learners through audio (Stevens, 2001). Older audio-conferencing technology uses the telephone system infrastructure, where the key component is an electronic device called an audio-conferencing “bridge.” The bridge acts as the main hub for the conference where the participants simply dial into the bridge to connect to the conference. Calls can also be made from the bridge itself. 
All the calls are combined so all the connected callers can converse simultaneously (Rao, 1994). The maximum number of participants depends on the number of telephone lines terminated at the bridge. All that is needed at each participating site is a standard telephone. Radio transceivers combined with the necessary antennas, masts, and cable can also be used as the transmission medium. Audio-conferencing can also be carried out using Internet telephony where digitized voice packets are sent between individuals over the Internet. Individuals can use computer programmes, such as AOL Instant Messenger, Microsoft NetMeeting, or MSN Messenger to converse with individuals. As well, some telephone and cable companies are beginning to provide Internet telephones (Rao, 1994). Modern audio-conferencing solutions allow for alternate connections methods such as cloud-based web connections using VoIP or connecting through smartphone or tablet applications.

iPad is a line of tablet computers designed. The user interface is built around the device’s multi-touch screen, including a virtual keyboard. All iPads can connect via Wi-Fi. Some models also have cellular connectivity (McGuire, 2016).
 Modem is a hardware device that allows a computer to send and receive data over a telephone line or a cable or satellite connection. In the case of transmission over an analog telephone line, which was once the most popular way to access the internet, the modem converts data between analog and digital formats in real time for two-way network communication. In the case of the high-speed digital modems popular today, the signal is much simpler and does not require the analog-to-digital conversion (Blahut, 2010).
Local area network (LAN) is a computer network that interconnects computers within a limited area such as a residence, school, laboratory, university campus or office building (Clark, Pogarn & Reed, 1978).
Telephone, or phone, is a telecommunications device that permits two or more users to conduct a conversation when they are too far apart to be heard directly. A telephone converts sound, typically and most efficiently the human voice, into electronic signals that are transmitted via cables and other communication channels to another telephone which reproduces the sound to the receiving user (Schegloff, 2002).
Smart-phones (contraction of smart and telephone) are a class of mobile phones and of multi-purpose mobile computing devices. They are distinguished from feature phones by their stronger hardware capabilities and extensive mobile operating systems, which facilitate wider software, internet (including web browsing over mobile broadband), and multimedia functionality (including music, video, cameras, and gaming), alongside core phone functions such as voice calls and text messaging. Smart-phones typically include various sensors that can be leveraged by their software, such as a magnetometer, proximity sensors, barometer, gyroscope and accelerometer, and support wireless communications protocols such as Bluetooth, Wi-Fi, and satellite navigation.
Videotape is a memory device consisting of a long thin plastic strip coated with iron oxide used to record audio or video signals or to store computer information stored, can be in the form of either an analog signal or digital signal. Videotape is used in both video tape recorders (VTRs) or, more commonly, videocassette recorders (VCRs) and camcorders. Videotapes are also used for storing scientific or medical data, such as the data produced by an electrocardiogram. Videotapes can be produced and edited by using a portable video camera and a home video editing suite. The technology for video production continues to improve with the emergence of digital video cameras and new computer software that can facilitate the editing process. Videotapes can be viewed by using a TV and VCR combination (Hampton, 2002).

Audio-Cassette Tape or cassette player is a machine that is used for playing cassettes and sometimes also recording them. A cassette tape or simply tape or cassette, is an analog magnetic tape-recording format for audio recording and playback. Compact cassettes are in two forms, either already containing content as a prerecorded cassette, or as a fully recordable “blank” cassette. Both forms are reversible by the user. Audiotapes can be played by any standard cassette player (Perraton, Creed & Robinson, 2002). During the process of teaching and learning through audio, the tapes can convey information that may be easier to illustrate with sound than simply through text or diagrams. It can accompany other means of instruction such as print-based material and provide detailed information step-by-step.

Videoconferencing is the situation where a live visual connection interaction between two or more people residing in separate locations is made for the purpose of communication by using computer networks (videoconferencing equipment) to transmit audio and video data to allow individual participants in different locations to see and hear each other in real-time. Each participant has a video camera, microphone, and speakers mounted on his or her computer. As the two participants speak to one another, their voices are carried over the network and delivered to the other’s speakers, and whatever images that appear in front of the video camera appear in a window on the other participant’s monitor (Stevens, 2001). Videoconferencing is much more like using the telephone, with the added feature of being able to see the person you are talking to. Videoconferencing requires special room set-up, advanced scheduling, and a professional operator (Dixon, 2000). The more recent videoconferencing technology, however, uses the Internet as the transmission infrastructure, thus decreasing the installation and usage costs. It also has the same advantages as the internet: flexibility, convenience and ambiguousness.
Computer is a device that can be instructed to carry out sequences of arithmetic or logical operations automatically via computer programming. Recent computers have capability to follow the universal sets of operations, known as programs. These programs allow computers to perform an extremely wide range of tasks. Since the beginning of the first computer, different types and sizes of computers are offering different services. Computer is designed to execute applications and provides a variety of solutions by combining integrated hardware and software components. 
Computers can be as big as occupying a large building and as small as a laptop or a microcontroller in mobile and embedded systems. Four basic types of computers are: supercomputer which is the most powerful among computers in terms of performance and data processing; it is a computer with a high level of performance compared to general purpose computer. It handles very large databases or does a great amount of computation; supercomputers have been used for scientific and engineering applications. 
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Figure 1.2:
Super computer 

Source: https://en.wikipedia.org/wiki/Supercomputer
The second is mainframe computer which can also process and store large amount of data. 
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Figure 1.3:   Mainframe Computer
Source: https://en.wikipedia.org/wiki/Supercomputer

The third is minicomputer which is designed for large companies or organizations; finally is microcomputer which is especially designed for general usage like entertainment, education and work purposes. This study focuses on microcomputer in terms of desktop computers, laptops, personal digital assistant (PDA), tablets and smartphone (Nwizege, Chukwunonso, Kpabebo & Mmeah 2011). 
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Figure 1.4:   Mini Computer
Source: https://en.wikipedia.org/wiki/Supercomputer
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Figure 1.5:   Microcomputer
Source: https://en.wikipedia.org/wiki/Supercomputer
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Figure 1.6:
Desktop computer
Source: https://en.wikipedia.org/wiki/Supercomputer

Laptop is frequently called a notebook, it is a small and convenient personal computer, it has a thin LCD or LED computer screen mounted on the wide of the upper lid of the clam shell and an alpha numeric keyboard or the inside of the lower lid.
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Figure 1.7:
Laptop
Source: https://en.wikipedia.org/wiki/Supercomputer

CD-ROM (Compact Disc, read-only-memory) is an adaptation of the CD that is designed to store computer data in the form of text and graphics, as well as hi-fi stereo sound. Other standards are used in conjunction with it to define directory and file structures, including ISO 9660, HFS (Hierarchal File System, for Macintosh computers), and Hybrid HFS-ISO. Although the disc media and the drives of the CD and CD-ROM are, in principle, the same, there is a difference in the way data storage is organized. CD-ROM Mode 1 is the mode used for CD-ROMs that carry data and applications only whereas CD-ROM Mode 2 is used for compressed audio/video information and uses only two layers of error detection and correction, the same as the CD-DA. Therefore, all 2,336 bytes of data behind the sync and header bytes are for user data. Although the sectors of CD-DA, CD-ROM Mode 1 and Mode 2 are the same size, the amount of data that can be stored varies considerably because of the use of sync and header bytes, error correction and detection. The Mode 2 format offers a flexible method for storing graphics and video. It allows different kinds of data to be mixed together, and became the basis for CD-ROM XA. Mode 2 can be read by normal CD-ROM drives, in conjunction with the appropriate drivers. DVDs (Digital Video Disk or Digital Versatile Disk) are similar to CD-ROMs and can be used the same way as CD-ROMs but contain more information. Most CD-ROMs have 650- or 700-megabytes storage space whereas most DVDs have room for 4.7 gigabytes, which equals approximately seven times more storage space than a CD-ROM (Hampton & Bartram, 2002).
Television (TV), sometimes shortened to tele or telly, is a telecommunication medium used for transmitting moving images in monochrome (black and white), or in colour, and in two or three dimensions and sound. The term can refer to a television set, a television program (TV show), or the medium of television transmission. Television is a mass medium for advertising, entertainment and news (Adeyoyin, Adegun & Olusesan, 2011).
Interactive Television (also known as ITV or iTV) is a form of instructional media where traditional TV services are combined with data services to allow learners receive live television instruction remotely, away from the actual instructor. The instructor(s) are located at a broadcast studio and the learners view the instructor(s) on a television monitor. Interaction is provided by one or more additional components. They can ask questions and/or provide feedback to the instructor through a number of mechanisms that can be used either independently or in combination. Learners usually congregate at an interactive television site that has all the required equipment (such as satellite receivers, teleconferencing tools, and television monitors or projection systems) to receive instruction (Stevens, 2001). The major aim of interactive TV is to provide an engaging experience to the viewer. Interactive TV allows various forms of interaction, such as: interacting with the TV set, interacting with the program content, interacting with TV-related content, interactive TV services, and closed-circuit interactive television. Interactive TV is similar to converged TV services, but should not be confused with it. Interactive TV is delivered through pay-TV set-top boxes, whereas converged TV services are delivered using Internet connectivity and Web-based services with the help of over-the-top boxes like Roku or gaming consoles. Interactive TV increases engagement levels by allowing user participation and feedback. It can also become part of a connected classroom and be controlled using devices other than the remote control, like mobile phones and tablets (Jensen, 2008).

Audio graphics is essentially audio-conferencing accompanied by visual and graphical aids. Graphics can be transmitted by facsimile (fax) machine, still video system, computers (text or graphic display), or electronic drawing systems (such as electronic whiteboard) which allow a participant to draw or write on an electronic screen which is transmitted to a remote site where other participants may see it. Along with the equipment required for audio conferencing, other components can include a PC with audio graphics software, an interactive white board, overhead projector, or still video projector (Stevens, 2001).

Radio refers to an electronic apparatus designed to receive, demodulate, and amplify sound signals from sound broadcasting stations. Basically, radio as an ICT device involves technology of using radio waves to carry information, such as sound, by systematically modulating properties of electromagnetic energy waves transmitted through space, such as their amplitude, frequency, phase, or pulse width. It is through broadcasting programmes for the public to listen where students could benefit from radio.  Radio is one of the oldest technologies used for distance education (Stevens, 2001). Radio programmes can be broadcast or interactive. Broadcast radio mirrors the traditional classroom-based model where an instructor lectures through the radio programme and students typically follow with print materials. It can be argued that radio uses a “strict” one-way communication where students are not expected to respond and therefore it is hard to gauge the progress of the students (Oujo, 1999). 
Web-Based Training (WBT) Programmes refers to training done through a web-based or online environment. That is training often referred to as virtual training, or distance learning, and utilizes cloud-based computing tools for access, administration, delivery and analytics. Web-based training can be done live or at a time and place that is most convenient to the learner. Unlike traditional training (taking employees out of work and enrolling them on in campus course), Web based training enables TVET colleges and in-service employees to gain access to higher education by hosting the training online in a more flexible way. Employees can then complete training whenever they like, even outside working hours. Many course development tools are now available, which allow instructors with no computer programming skills to develop high-quality web-based training programmes. The three most commonly used platforms are: Blackboard Desire 2Learn and WebCT. All three solutions are server-based and allow access through a web browser to provide e-learning solutions through the Web (Wasim, Sharma, Jamshed & Siddiqui, 2014).
1.9   Organization of the Thesis
This thesis is organized into six chapters. Chapter one presents the background of the problem arranged into ten sub sections while chapter two covers the review of literature related to the study. Chapter three illustrates research methodology employed in conducting the study, considered the expected data to be collected. Chapter four and five analyse, present, and discuss the findings based on specific objectives of the study. Conclusions and recommendations for action on issues related with policy, national management, suggestions for further study on ICT use in teaching and learning is the concern of chapter six. 

1.10   Chapter Summary 

This chapter highlighted the background information with regard to the research problem in line with the role of ICT in TVET. Thereafter, the chapter has pointed out policy issues necessary to accommodate TVET and ICT in the same on global perspective. Strategic policies all over the world are carrying a belief that performance of TVET is more dependent on ICT whereas short of it TVET can no longer be the focus for great expectation many nations have put on it for the progress of their economy. Basically, chapter one has built the foundation for developing chapter two and three.        
CHAPTER TWO

LITERATURE REVIEW
2.1   Introduction

This chapter covers the reviewed literature related with ICTs through TVET. Specifically, the study focuses on the manner ICT facilitates TVET colleges in realizing its contribution to the nation’s development. The chapter is arranged into eight sub section namely: the advent of ICT in the field of education, uses of ICT in Knowledge Based Education Training (KBET) vis-à-vis Competence Based Education and Training (CBET) curriculum, theoretical Framework of ICT in learning, theories on ICT adaptation and use in learning institutions, empirical studies, conceptual framework, challenges that TVET face in using ICT in teaching and learning and finally is the synthesis and the research gap. 

2.2   Advent of ICTs in the field of Education 

The introduction of ICT into schools and in the learning process was driven by global forces which are beyond the school-based decision making (Voogt, 2010; Voogt, 2013; Philip, Oluwagbemi, & Oluwaranti, 2010; Cuban, 2001). The expansion of technology across a wide range of areas including educational institutions, schools and universities came with the main intention of improving the teaching and learning environment (Al-Qahtani & Higgins, 2013). From the origin, the implementation of ICT in education was to transform the teaching and the learning process from the traditional instructional teacher-centered endeavour to a learner-centered approach with active participation of the learner coached (Voogt, 2008; Voogt & Pelgrum, 2005; Voogt 2010; Voogt, 2013). Innovation and creativity couples with efforts of behavioural psychologists to improve teaching and learning are the most and outmost force behind the introduction of ICT in education system worldwide. 

2.2.1   The common ICT facilities for teaching

ICTs have ability to provide, personalize, just-in-time and up-to-date, and user-centered education activity. Education will not be a location anymore, but an activity: a teaching and learning activity (Haddad & Draxler, 2002). Common ICT facilities used by teachers and students in TVET include, Overhead projector, Television, VCR, Video Projector, Digital Cameras, Scanners, Telephone, Radio, Tape recorder, Computer, CD player, Internet and Local area network (LAN), World Wide Web, Slide projector, Film strip projector, Simulators, Graphical interfaces, Online publishing, Printed materials Chalk board, Electronic board, One or two way video Satellites, Interactive television. Following are also the software supposed to be used in TVET: Productivity software, Word processing, Integrated
software, Spreadsheet, Database, Graphics applications, Graphics software, Presentation software, Desktop publishing, Discipline-specific programmes, Simulations and Authoring software CASE (Chinien, 2003). 

2.2.2   Uses of ICT in KBL vis-à-vis CBET Curriculum

The advent of ICTs has affected the field of education in terms of teaching, learning and research (Yusuf, 2005). Conventional teaching under Knowledge Based Learning (KBL) has emphasized content. For many years lessons have been written around textbooks. Teachers have taught through lectures and presentations interspersed with tutorials and learning activities designed to consolidate and rehearse the content. Contemporary settings under Competence Based Education and Training (CBET) are now favouring curricula that promote competency and performance. Curricula are starting to emphasize capabilities and to be concerned more with how the information will be used than with what the information is. Under CBET, ICT has automatically changed the nature and process of teaching-learning from dependence to autonomous, rigidity to flexibility, from monopolistic to sharing, and from individualism to collaboration. For learners to maintain sustainable use of ICT under CBET, teachers must prepare students for more complex and long-term technology projections. ICT is the core technology teachers and learners use to facilitate teaching and learning process in a wider context within the framework of CBET in higher institutions and all over the world. The strategic move expects to equip learners with learning skills that encourage self-paced learning through autonomous learning strategies which will assure changing needs (Majumdar, 2011). The strategic move for learners to have a self-paced learning is as indicated in the Figure 2.1.  
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Figure 2.1:
Skills to encourage self-paced
Source: Adapted from Lunden (2014)
The key emphasis of ICT blend into pedagogy should be such that it tends to develop learning, encourage and employ learners, support collaboration, promote enquiry and discovery, and build a new learner-centred learning culture, a bold reaction to knowledge explosion that has taken place and expressed. Teachers are anticipated to build new flexible and open learning surroundings with an interactive, empirical and multimedia based delivery system. ICT should assist teachers and learners to have autonomy in learning environment, flexible in sharing without boundaries and enhance collaboration by permit both teachers and learners bring the whole world into single classroom environment (Lunden, 2014) as shown hypothetically below.
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Figure 2.2:
Networked teaching-learning process for Collaboration

Source: Modified from Jennifer Bannett’s Network

              https://www.flickr.com/photos/courosa/2922421696

The applications of social media are many like Instagram, Facebook, Smartphone, YouTube, Microsoft PowerPoint, Twitter, Linkedln, Pinterest, Netflix, VK, Twitch, Sound cloud, Wechat, Myspace, MSN, Spotify, TikTok, Pirinterest, ebay, odnoklassnikri, Amazon.com, Hotstar video,123 movies, reddit, Dairlymotion, sonyhv, snapchat, Reddit and many others (Frommer, 2010). The importance of ICT can be summarized as shown in Figure 2.3. Teachers trained with ICT take various forms on how to use ICT, teacher training can be through effort used during training processes found out in different countries around the world. The four technology cores are as follows. 
 2.2.2.1   ICT as a main content focus of teacher 
This is the early teacher training that puts emphasis on how to use ICT in classroom. It addresses selecting appropriate ICT tools and helping students in the use of the tools, and to use them in promoting learning activities (Jung, 2005). TVET institutions in Tanzania are also doing the same and emphasize students and teachers to use ICT for learning and teaching in traditional and distance online learning as well.

2.2.2.2   ICT use as part of teaching methods

This approach incorporates ICT in order to facilitate some aspects of training. In this approach teachers are given examples of ICT use in their training process.

2.2.2.3   ICT as a core technology for delivering teacher training 
This approach provides ICT as the learning experience of teacher training. It does not focus on ICT skills but rather it covers various ICT applications such as train teachers to be online course instructors and developers of courses. Also, prepare classroom teacher to become user of ICT for teaching and methodology to apply them. Teacher is ensured to have the right facilities to reach training objectives. TVET relies on this core technology for teacher training delivery because their vocational teachers’ training relies on achieving training objectives on use of ICT for teaching.
2.2.2.4   ICT as facilitator to professional development 
The internet and web-based communication technologies are being used to support teachers on going professional development and networking. Networking grounded on the professional development needs to be an integral part of daily practice for all teachers and the use of the internet to enhance continuous professional development activities of teachers connecting teachers to larger teaching community and along for interaction with expert group. TVET relies on ICT used to facilitate professional alignment and networking as vocational teacher and students use websites to provide a career development which is applied by   various ICT learning and teaching facilities and link to support teaching and learning. Using Internet and websites teachers can search for materials used according to the curriculum and instruction.      
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Figure 2.3:
Aspects of ICT in teacher training

Source: Adapted from Collis & Jung (2003)

In institutions that have employed use of technology in learning, a number of advantages have been identified such as cost savings and increased flexibility in efficiency. This is because there is a decrease in cost of infrastructure needed to provide accommodation for students within the institutions and with the use of various ICT technologies; currently learners can graduate without necessarily being bound to live in the school compound. E-learning also creates learners who are more autonomous. Institutions that have implemented ICT have also maintained a viable edge against their counterparts (Hall, 2001; Goldstein & Ford, 2001).
2.2.3   Required qualification for TVET teachers in Tanzania
Training of teachers and ICT experts in institutions and their work experiences is a vital feature which might affect the development of ICT teaching and learning at any institution including TVET. In-service training is very important especially for those who were recruited before the introduction of ICTs in their colleges.
NACTE and VETA are responsible for teacher’s qualification in TVET using the established qualification framework with ten levels. Level one up to three (1-3) are for National Vocational Awards whereas level four through ten (4-10) are for National Technical Awards (NTA) (UNESCO-UNEVOC, 2016).
Table 2.1 shows that TVET encourages vocational teachers in attaining the degree of various qualifications in different fields. Opportunities for training and staff development will be made available to increase the teachers skills in ICT for teaching knowledge to students and expand the areas in which individual teachers are qualified and competent to train and assess. 

Table 2.1:
Qualification for National Vocational Awards (NVA) 
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Source: Adopted from UNESCO- UNEVOC 2016 (http://www.unevoc.unesco.org/)
NTA Level four:  Basic Technician Certificate. Apply knowledge and skills at routine level. 
NTA Level Five: Technician Certificate. Apply knowledge and skills in a range of activities some of which are non-routine and be able to assume some operational responsibilities.
NTA Level Six: Ordinary Diploma. Apply knowledge and skills in broad range of work activities most of which are non- routine. 

NTA Level Seven: Higher Diploma. Apply knowledge, skills and understanding in a range of complex technical activities, high degree of personal responsibility and some responsibility for the work of others and responsibility for the allocation of resources, policy, planning, execution and evaluation.

NTA Level Eight: Bachelor Degree. Apply knowledge, skills and understanding in wide and unpredictable variety of contexts with substantial personal responsibility, responsibility for the work of others and responsibility for the allocation of resources, policy, planning, execution and evaluation.
NTA Level Nine: Master’s Degree. The holder of the qualification will be able to display mastery of a complex and specialized area of knowledge and skills, employing knowledge and understanding to conduct research or advanced technical or professional activity, able to work autonomously and in complex and unpredictable situations. All these levels, level 4-10 are supposed to use ICT for teaching and learning.   
NTA Level 10- Doctorate. The holder of the qualification will be able to apply knowledge and understanding and do advanced research resulting into significant and original contributions to a specialized field, demonstrate a command of methodological issues and engaging in critical dialogue with peers, able to work autonomously and in complex and unpredictable situations. 
2.2.4   ICT Facilities for Teaching and Learning in TVET
The role of ICT in the process of teaching and learning promotes the value of the TVET colleges. Therefore, the reality of ICT incorporation in TVET refers to their perception and its impact. ICT in teaching and learning arise exponentially due to advancement of technology and social needs (Ramadan, Chen, & Hudson, 2018). New technologies in the classroom are essential for providing opportunities for students to learn to operate in an information age (Pelgrum 2001; Yelland 2001; Grimus 2000; Kelleher 2000; Skinner & Preece, 2003). Conventional instruction environments do not give the impression for training learners to meaning or be useful in the administrative roles of today's society. Researchers added that associations that do not integrate the innovative technologies in education cannot critically declare to organize their learners in the twenty-first century. By teaching ICT skills in any education system, the learners are equipped to face prospect innovation based on suitable understanding and development.
ICT can never substitute normal classroom teaching; ICTs might encourage science teaching for a deeper perception of the attitudes and ideas of sciences and also can offer innovative, genuine, motivating, inspiring, and victorious learning actions. The ICTs include extra prospective benefits as facilities for enhancing teaching and learning of all various subjects in different institutions.
2.2.5   Social media for learning 
Currently, global developments of ICT have, however, brought new players into the teaching and learning spheres (Sife, Lwoga & Sanga, 2007). ICTs provide great opportunity for TVET in developing countries to improve their teaching and learning processes. So far, most TVET in developing countries possess basic ICT infrastructure such as Local Area Network (LAN), internet, computers, video, audio, CDs and DVDs, and mobile technology facilities that form the basis for the establishment of e-learning. It is argued that, TVET in developing countries should adopt e-learning technologies to improve teaching and learning processes. 

Instagram is an online photo-sharing, videos sharing, and social network service (SNS) that allows its users to receive and send pictures and videos, and then allocate them on other podiums via mobile phone (Frommer, 2010). Currently the idea behind the site is to share the video and pictures. Similarly, in Facebook users can post photos online, unlike Facebook, Instagram offers various particular filters that allow users to change the colors and resolutions of the photographs before they are   posted. Although there are some limitations seen on Instagram in being a mobile-only service, statistics show that mobile phones are the most accepted form of access to social network sites during the decade (Lunden, 2014).
YouTube is a video sharing application? where users can watch, like, share, comment, and upload their own videos via PCs, Tablets, video, and mobile phones.

Microsoft PowerPoint is part of Microsoft office, fundamentally allows users to create a series of slides on a computer which may then be projected in the class using a projector (Harrison, 2003). 

Other social media are like Facebook, Twitter, Linkedln, Pinterest, Instagram, Netflix, VK, Twitch, Sound cloud, Wechat, Myspace, MSN, Spotify, TikTok, Pirinterest, ebay, odnoklassnikri, Amazon.com, Hotstar video,123 movies, reddit, Daily motion, Dairlymotion, sonyhv, snapchat Reddit 
2.2.6   ICT learning systems in TVET     

e- Learning

TVET comprises learning at all levels; is the learning that employs information network (online learning). These may include internet and intranet (LAN) or extranet (WAN), full or in part, web-based learning is a subject of e- learning (Chiniel, 2003).
2.3   Theoretical Framework of ICT in Learning

Theoretical framework of ICT in learning attempts to explain key learning theories. Theoretical framework substantiates the logic behind the necessity of using ICT in teaching and learning in learning institutions in general. It is upon these theories where policy makers have relied in order to establish guidelines and modalities for the same in Tanzania but also in various countries around the world. Among other theories there are also behaviourist, constructivist, and connectivist theories as described in details below. In the attempt to explain the importance of ICT in teaching and learning process three theories were involved in the study; behaviorist, constructivist and connectivity
2.3.1   Behaviourist Theory
In the nineteenth century, the major behaviorist Skinner (1938), developed the behavior principle which states that: “If the occurrence of an operant is followed by the presentation of a reinforcing stimulus, the strength is increased.” Based on the behaviourist theory, the use of ICT in teaching and learning process can therefore, be traced back in the early 19th century by Skinner, a behaviourist and an American psychologist whose view has profoundly influenced the development of educational software. According to Skinner (1938), teaching and learning can take place more efficiently if their environment is carefully controlled. This provides the simple tactic of reinforcing the correct behaviour through reward and no action being taken for a wrong act which led to the introduction of computers as a teaching tool. 
However, the theory was criticized on the bases that it focuses more on imparting knowledge to the student, regarding the student having no role in the process of teaching and learning. This study has used behaviourist theory to point out its contribution in the introduction of ICT tools in enhancing teaching and learning. 
Basically, the theory had a positive impact as compared to its weaknesses because various studies (Mikre, 2011; Ramadan et al., 2018; Oliver, 2000; Ghavifekr et al., 2015; Alazam, Bakar, Hamzah & Asmiran, 2012; Afshari et al., 2009), said that the new pedagogy under CBET aims at preparing learners for lifelong learning which means learning at any time and everywhere using modern technologies like ICTs. 
In this new pedagogy, students need to be trained and become skilled and autonomously, get admittance and read independently than it was in the traditional education when chalk and board were employed. Using ICT students can learn independently and teachers are expected to facilitate the assurance of both competence and quality.

2.3.2   Constructivist Theory

The theory has the view that learning entails an individual to use own understanding already possessed and create understanding on the foundation of what is already recognized or understood. Johassen (1991) add that constructivism is a prototype of learning that looks at learning as a practice of an individual’s ‘construct’, implication or new understanding based on their previous understanding and experience.
Constructivism learning can build a behavior of learner centered environment. With ICT, an individual can learn alone by using computer and internet, and the learning process could be fulfilled without a teacher or a facilitator. Computer use by early age students helps them learn ICT skills as they grown up in education. For example, most of Swiss students, 77% are using computer several times a week to prepare their courses and assignments, 3% only never use a computer for course preparation (Mikre, 2011). 
When constructivist learning is applied, teachers have to motivate students and encourage them to use their individual experience to formulate appropriate learning environment (Wang, 2011). 

The theory of constructivism promotes knowledge in socio-cultural surroundings and maintains the consequence of verbal communication. It requires the consideration of others who are supplementary educated and neighborhood of proximal improvement. If promoted, ICT may be seen as reconcile learning, collision on relations and interaction among teachers and students, student and teacher and student-student. ICT in addition changes the equilibrium of authority, significance of societal relations throughout knowledge and computer-mediated communications using the internet inference for students. In sight of the inadequate accessibility of intellectual software, education is as, if not extra, feasible to take position through the connections of students with fellow students and the facilitators all through using ICT appliance as it is by means of the relations with ICT itself (Mutarubukwa & Kissima, 2018; Patcher, 1999).

2.3.3   Connectivist Theory

Connectivity learning theory advocates on community networking comprised of two or more than two linked in order to share resources, these nodes may be of varying size and strength, depending on the concentration of information and the number of individuals who are navigating through a particular node (Kop & Hill, 2008). 
These nodes might be libraries, web sites, journals, databases organizations or any other sources of information. Students can connect with their fellows across the world using the internet. Students create the knowledge by joining in the networks which are away from institutional or teachers-controlled environment. The network characteristics to encourage learning are autonomous, open and connected (Goldie, 2016).  
2.4   Theories on ICT adaptation and Use in Learning Institutions
In order to understand how an individual or institution, TVET in particular adapts to technological innovation, the Diffusion of Innovations Theory (DIT) and Technology Acceptance Model (TMA), have been employed. The theories purport to describe the patterns of adoption, explain the mechanism, and assist in predicting whether (and how) a new invention will be successful as such the theories suit the context of this study as far as the role of ICT in TVET is concerned. In addition, and more importantly, the theories help in predicting whether or not the said innovation will be successful or not by assessing its relative importance and the ease with which it can be adopted and used (Rogers, 2003). 

In practice the adoption of ICT has changed how teachers teach and learners learn; as the case for this study, the “old order,” that is, teachers standing in front of a class facing the students and imparting knowledge. The teacher in this old order is the “all-knowing” custodian of knowledge and the student is the passive receiver or in some instances just a knowledge repository (Kuhn, 2001). In this old order, the use of chalk and talk method, variously referred to as the exposition method of teaching, has been predominant in TVET colleges (Koller, 2012). 
2.4.1   The Diffusion of Innovation Theory (DIT)

The DIT theory purports to describe the patterns of adoption, explains the mechanism, and assist in predicting whether (and how) a new invention will be successful. In addition, and more important, DIT helps in predicting whether the said innovation will be successful by assessing its relative importance and the ease with which it can be adopted and used (Rogers, 2003). According to Rogers (1995) DIT theory describes features of innovation which manipulate entity thoughts on the way to an innovation throughout the implementation. These features should contain compatibility, relative advantage, trialability, observability and complexity.
Compatibility is the measure through which an innovation is viewed as being steady with the presented standards, previous understanding, and medium of probable adopters. Relative advantage is the measure which an innovation is viewed as superior than the thought it replaces. Trialability is the quantity to which an innovation may try out with a restricted foundation. Observability is the extent to which the outcomes of an innovation are apparent to others. Complexity is the sum to which an innovation is believed as not easy to understand and use. According to Rogers (2003), diffusion of innovations occurs through a five–step process through which a technological innovation passes. Whether or not an innovation is accepted depends entirely on the benefits it is perceived to bring to the adopter. An individual or an institution might reject an innovation at any time during or after the adoption process. 
The processes are: Knowledge, Persuasion, Decision, Implementation and Confirmation: Knowledge: Here, the individual or organization is exposed to the innovation for the first time but does not have concrete information about it and is therefore inspired to find out more about the innovation. Persuasion: At this stage would-be users develop a keen interest in the innovation and the individual actively seeks detailed information about it. Decision: Here, the decision on whether or not to adopt the innovation is reached based on the supposed merits, comparative advantage and demerits of using it. Implementation: At this stage, the individual puts the innovation into practice and assesses its usefulness depending on the situation and may be spurred into seeking more information about it. Confirmation: At this stage the individual makes up his/her mind on whether to continue using the innovation or not. She/he may decide to use the innovation optimally, sparingly or reject it.

Additionally, Rogers (2003) also explains the characteristics of innovations that foster or hamper its adoption: Relative advantage is based on how better it is compared to what it replaces. The level of relative advantage can be measured not only in economic terms but also the social prestige it brings to the user, the convenience of its use and the amount of satisfaction the user derives from it. Compatibility focuses on its consistency with existing values, past experiences and needs of potential adopters. 
The speed with which an innovation diffuses to the general public also depends on its compatibility with societal values and norms. Complexity is in terms of easiness with which the technology can be used. Naturally, some innovations do not necessitate the acquisition of new skills and knowledge in order to be understood by potential users. On the other hand, others are not easily comprehensible and call for would-be users to acquire new knowledge and skills on how to use them. The easier it is to understand an innovation the quicker it will be to diffuse it and the reverse is also true. 
Trialability with regard to the level at which the new innovation can be experimented on. Many people would adopt an innovation in an incremental manner. They would rather have a piecemeal add-on process of adoption than adopting it wholesale. So, the more trialable an innovation is, the better its chance of adoption. Observability refers to the sense of the visibility of its results to others. If the results of a new innovation can easily be observed by peers then it is a lot easier to spread it to the general population because it becomes a topic of discussion consequently spurring interests among members of a social group and hence giving it a better chance of adoption (Kennah, 2016). 

In order to understand how individuals respond to new innovations in a system, Rogers classified five categories of adopters within a social system basing on their level of innovativeness (Rogers, 2003). The categories of adopters are: Innovators who are sometimes referred to as “venturesome”. As their name suggests, this category comprises of individuals who are obsessed with new innovation. Their keen interest in new ideas makes them stand out from the masses. Their willingness to take big risks makes them the first individuals to adopt an innovation. They are described as being the youngest in age, have the highest social-economic class, good interpersonal skills and have closest contact to scientific sources and have a greater interaction with other innovators. They are risk takers and sometimes adopt innovations which may fail. This willingness to take risks is perhaps what makes them innovators. They also have one saving grace; their financial resources which help them absorb the shocks of failure if and when this happens.
 Early adopters are those who have the highest degree of opinion leadership compared to the other adopter categories. They are typically younger in age compared to late adopters. Additionally, they have a higher social standing, have more financial resources, advanced education level, and have a higher social mobility than late adopters. However, they exhibit discretion in adoption choices than innovators. Put variously, they “tread carefully.” It is this category that spurs more interest in a new innovation when they adopt it. People look up to them for advice on such new ideas and this earns them respect in the society. As a result, when they adopt an innovation, they put a “stamp of approval” on it making others to follow suit by adopting it.
 Early majority are individuals who adopt an innovation after a relatively longer time than their counterparts in the aforementioned categories. Their salient characteristics include: a slow-paced adoption process, an above average social standing, contact with early adopters and usually are not opinion leaders in a system. Late majority are individuals who adopt an innovation after the average member of the society has done so. This is why they are variously referred to as skeptics. They approach an innovation with a high level of skepticism and that is why their adoption comes after the majority of society has adopted the innovation. Typically, they have a below average social status, very little financial resources, are in contact with others in late majority and early majority but have very little opinion leadership. 
Laggards comprises of individuals who are the last to adopt an innovation. Many individuals in this category are near isolates and only have close contact with members of their families and close friends. They are usually at an advanced age compared to those in the aforementioned categories. Owing to their financial difficulties, they approach new innovations with a lot of caution and must be convinced of the relative advantage of this innovation before considering adopting it because they are more suspicious of new ideas and change agents. Additionally, they possess little or no opinion leadership (Kennah, 2016).

Generally, the theory acts as a stepping stone to the understanding of adoption of innovation. Although it does not provide the guidance on how to speed up the adoption rate of innovation, it describes elements related to culture-specific that a given society is based on in different times and contexts (Kennah, 2016). Despite these limitations, the theory provides a useful road-map for this study. Broadly, the theory plays an important role of illuminating on how not only teachers and students at TVET colleges but also educational stakeholders respond to the use of ICT in instruction and why they respond the way they do. More specific, the theory helps to answer the first and third research questions; the first question is what are the vocational teachers’ qualifications and ICT experiences that affect ICT teaching and learning in TVET; while the second question asked on the status of ICT facilities in TVET colleges. The third question asked on the perceptions of vocational teachers and students on the use of ICT in TVET. The last question asked to determine challenges facing the use of ICT facilities in teaching and learning in TVET colleges.
Nonetheless, the researcher is also cognizant of the fact that other factors play an influential role in the adoption process of a new innovation. The factors are such as: availability of financial resources, ease of access to ICT innovation as well as the presence of a favorable institutional ICT policy framework. The absence of the above-mentioned factors create an unfavorable environment in which ICT integration becomes an uphill task. The others are the attitude of the would-be users of the technology and the pedagogical requirements (Kennah, 2016).
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Figure 2.4:
Diffusion of Innovations and Technology Acceptance Model 

Source: Adapted from Davis, 2003; Rogers (2003)
2.4.2   Technology Acceptance Model (TAM)

The Technology Acceptance Model (TAM) theory involves various procedures to represent the process of ICT acceptable by the users; these are behavioral intention, perceived usefulness and perceived ease of use. Perceived usefulness refers to the degree to which an individual believes on the advantage from the use of a particular technology in improving and performing the job, perceived ease of use refers to the importance of a technology and being user friendly to the users. Normally, TAM theory was established to quantify the efficiency and achievement of a technology in helping to understand the importance and effectiveness of a definite system. It is therefore considered as one of the best important theories in up-to-date information systems investigation. TAM does not consider factors like economy, competitors and customers (Ghavifekr et al., 2015; Mutuku, 2014).
Davis (1985) proposed the TAM which states that system use is a response that can be explained or predicted by user motivation, which in turn, is directly influenced by an external stimulus consisting of the actual systems features and capabilities.
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              Figure 2.5:
Technology Accepted Conceptual model 1
              Source: Adapted from Davis (1985)
Davis redefined this modal by relying on previous work by Fishbein and Ajen (1975) who previously formulated the reason action theory. The model suggested that user’s motivation can be described by three factors: perceived ease of use, perceived usefulness and attitude toward using the system.
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Figure 2.6:
Technology Acceptance Model (TMA2) 

Source: Adopted from Venkatesh & Davis (2000)

Perceived usefulness shows the extent to which they believe that applying a certain technology could enhance their job performance. If teachers feel there is no need to or convert their professional practice then, according to studies, they are unlikely to adopt the use of ICT tools. However, if they perceive ICT to be useful to them, their teaching and their pupils’ learning they will likely adopt the use of the tools. The following factors have been identified as key elements to teachers’ perceived usefulness of ICT tools to work more quickly to job performance or increased productivity of Effectiveness of Usefulness.   
Perceived ease‐of‐use represents the degree to which they believe that using a particular system would be free from effort. Various studies have discovered a number of factors relating to the perceived ease of use of ICT, in studies on experienced practicing ICT users. The impact project and other studies identified a wide range of skills and competencies which teachers felt they needed in order to find ICT easy to use. Some of these are of easy to learn, of clear and understandable, of easy to use, of controllable, and of easy to remember.
Attitude toward use is the teacher’s positive or negative feeling about performing the target behavior such as using a system.  Basically, on teachers’ attitudes, too many of these factors will depend upon how easy they perceive using ICT tools to be on a personal level as well as for teaching in the classroom. Behavioral intention is the degree to which the teacher has formulated conscious plans to perform or not perform some specified future behavior.  
 Social influence processes are subjective norm, voluntariness, and image and cognitive instrumental processes job relevance, output quality, result demonstrability, and perceived ease of use as determinants of perceived usefulness and usage intentions.   Basically, the updated version of Technology Acceptance Modal consists of additional determinants that are social influence process and cognitive instrumental processes of perceived usefulness and usage intentions.
2.4.3   Rationale of adaptation of theories in the study
The research used different theories to support ICT teaching and learning because the theories were not all established at the same time, for instance behaviourism theory was founded in 1938, in the early 19th century by Skinner an American Psychologist. The theory states that if the occurrence of an operant is followed by presentation of reinforcing stimulus, the strength is increased. Skinner (1938) claimed on reinforcing the correct behaviour through rewards and no action taken for a wrong act, and this is what led the introduction of computer for teaching and learning. The behaviourism theory was criticized because it focuses more on teachers centered method (Knowledge Based Education and Training) KBET where students had no role in the process of teaching and learning. Thus, behaviourism theory insists on KBET which is opposing a new pedagogy under Competence Based Education and Training (CBET). Nevertheless, this study employs behaviourism theory because it has great contribution in the introduction of ICT in Education processes.
Constructivism theory comes after behaviorism theory, also this theory tried to correct the problem of behaviorism which entails to employ KBET. Constructivism theory of learning, build on a behavior of learning centered environment (CBET).  An individual can just learn alone by using computer and internet, which a whole process can be fully filled without a teacher; use by early age students helps them learn ICT. Constructivism is a theory that recognizes the learners understanding and knowledge based on their own experiences prior to entering school (David, 2009). 
Connectivism theory involves improvement on how a student learns with knowledge and perception gained insists the addition of a personal networking (Siemen, 2004). According to connectivist theory, it is not possible to know or experience everything, students can learn through collaboration.  
2.5   Theory in Mixed methods Study 

There are various and unique ways that theories are incorporated in mixed method study. The use of social science framework and transformative framework has emerged in the mixed method. A social science theory drawn from diverse theories is found in the social sciences such as leadership, economics, political science, marketing, behavioral change, adoption or diffusion or number of social sciences theories. 
Presented conceptual model in the literature review helps to explain what the researcher found in study. Social science theory use the procedures that qualitative theory use in a study. In mixed methods, research theory has a place informing many aspects of design as they collect, analyze and interpret quantitative and qualitative data (Creswell, 2014).   
2.6   Empirical Studies on ICT use for Teaching and Learning
Various scholars such as (Bingimlus,2009; Alazam et al., 2013; Raiham & Shamim, 2013; Nyandara, 2014; Adebayo & Oyebode, 2015; Mulengeki, 2017; Mutarubukwa & Kissima, 2018; Ramadan, Chen & Hudson, 2018) have attempted to examine the use of ICT in teaching and learning at different countries.  Empirical studies were expected to shed light upon establishing knowledge gap as far as the role of ICT in TVET with specific reference to Arusha region in Tanzania. This part presents findings deductively, that is beginning with the global views, then regional and finally country wise.  
2.6.1   Global Views on Uses of ICT in Teaching and Learning

ICT has become a global phenomenon today. It is regarded as a tool that effectively allows the individual to overcome the constraints of traditional learning (conventional learning) and gain unhindered access to learning. In developing countries, it is widely suggested that ICT can help address issues of educational equity and social exclusion and open up democratic and accessible educational opportunities (UNESCO, 2002). The study by Islam and Selium (2006) shows that Bangladesh is one of the most densely populated countries in the world with nearly 140 million people within 147,570 square kilometers. Opportunity on higher education is extremely limited; it is very difficult to get admission into the universities even for students who can afford to finance their studies due to limited capacity. Despite of its population, ICT has been used as an initiative to overcome the challenge to reach a lot of people at different places. The study also concluded that the higher education institution of twenty first century needs to increase the relay on different uses of ICT in order to cope with the changes around the globe and to become flexible with regards to teaching and learning. 

Another study that aimed to investigate the use of ICT in undergraduate levels at Jordanian Universities was conducted by Alassaf (2014). The study employed a sample of 44 lecturers using semi-structured interviews which were then analyzed using qualitative approach. The study involved sixteen public and private Universities in Jordan. The study revealed the optimistic manner accompanied with high level of ICT integration in teaching and learning. The results also indicate teachers believed that ICT assists them to gain new understanding, skillfulness and keeping time. Obstacles like lack of funding, lack of scientific communication and lack of support are the major features that hindered them from using ICT in teaching and learning. The study suggested that it is so important to conquer the depressing causes by implementing comprehensible dreams on ICT incorporation, support the present circumstances aspiration and to adopt flexible strategies that take action on traditional, economical and social transforms.

Alazam et al., (2012) conducted a study titled Teachers’ ICT Skills and ICT Integration in the Classroom: The Case of Technical Teachers in Malaysia. The study employed quantitative approach with 450 questionnaires sent on line, 329 were returned and analyzed using IBM SPSS Statistics computer programme version 18.0. Majority of the respondents were male students than female students, male respondents were (206, 62.6%) and female respondents were (123, 37.4%). Respondents’ age was between 27 and 57 years old. Most respondents were aged between 42-49 years. Most respondents 80% were holders of first degree, 12.2% diploma holders and 8.2% were holding master degree. Basic ICT courses were attended by most teachers.   
The findings point out that the level of teachers’ ICT skills was reasonable, programming languages and simulation were at low level, only the Auto-CAD software level were high. In his dream of turning out to be aggressive on implementation of ICT knowledge, the ministry of education in Malaysia suggested ICT capability that teachers should have to try to win worldwide in ICT knowledge. The study proposed that ICT skillfulness level for teachers should have to incorporate ICT facilities in teaching and learning in the class. This level should comprise factors such as gender, age, level of education, experience with ICT level of qualification and incorporation of ICT in TVET in Malaysia. The study also shows that use of software like Auto CAD, simulation during learning carrying out the laboratory tests, workshop, making presentation, teaching and learning like searching materials from World Wide Web bring understanding or knowledge to students.

The study reported also the importance of using ICT tools in teaching and learning in TVET. Crittenden (2009) shows that the use of ICT among TVET is to communicate using technologies like computer, internet, CD ROM and the like. Alseddiqi, Mishra, & Abdulrasool (2010); Bezjack, (2010) showed that using ICT in teaching TVET students should involve computer aided design Auto CAD, 2D or and 3D modeling, Simulation procedures, Video Player and Camera. The study also added that ICT use could encourage students on studying technical, engineering and science subjects. The study recommended that it is necessary to increase awareness of ICT use in teaching and learning in classes to adopt progressive digital changes in this innovative world.

A study by Mumtaz (2000) informed on writings related with commitment of teachers to utilize information and communications technology (ICT) in the United Kingdom (UK). The study exposed a numerous factor that influenced teachers’ choice to use ICT in the teaching process: admission to resources, excellence of software and hardware, simplicity to use, motivation to amend, sustainability and collegiality in their discipline, institutional and national polices, commitment to qualified learning and background in proper computer instruction. The study point out roles of teaching methodology and propose that teachers’ attitude on teaching and learning using ICT are essential to be considered. The study revealed the part of pedagogy and proposed that teachers’ attitude on teaching and learning with ICT are essential to assimilation. It is recommended that successful achievement of ICT requires addressing three important things to modify: the institutions, teachers, and policy makers.
Lari (2014) conducted a study titled ‘The impact of using power point presentations on students learning and motivation in secondary schools in Iran. The study examined the efficient use of technology on the process of teaching English and if the learners prefer this innovative way of teaching and learning over traditional instruction method. Fifty-six girls aged between 12-13 respondents participated in the study. The results show that technology tools and resources used to assist teaching and learning play a big role in language curriculum, students were motivated towards learning and also by means of power point presentations made an extremely and effective way of teaching and learning in English classes. 

Amri (2014) revealed that technology change occurs at a very high speed therefore it is important to develop ICT skills in TVET which might be a source of competition and promote economic development globally. Facilitators as well must have knowledge and skills to use the new technological tools so as to help learners on it. ICT is responsible to bring about changes, reshape the new global economy and speed up the development changes in the society. Technical and vocational education and training may assume a leader in the transformation of development in the world of work through ICT (UNESCO, 2002). Different countries are in different stages of development from the industrial to the information age to reform TVET in order to meet the changing demand of the knowledge (Herd Richardson, 2011). Many European countries for example, expect the ICT to survive in their economic development. 

Afshari et al., (2009) conducted a study to review the factors affecting teachers’ use of ICT in Malaysia. The study was intended for academicians, stakeholders and policy makers who were meant to get understanding from other studies and other experiences. The study explains that previous studies   show that computer technology was an efficient means to broaden knowledge prospects. Teachers found it difficult to use this technology as an innovative pedagogical facilitation but also never integrate the new technology into their syllabuses. The study found many causes influencing facilitator judgments to employ ICT in teaching and learning. The study concluded that teachers should model the use of ICT teaching and learning in the classroom to enhance innovative way of teaching and learning. It was recommended that teachers must be given chance of development training to be familiar with the new technology so that they can use them in the process of teaching and learning in the classroom. It is also significant for stakeholders and facilitators to comprehend the factors affecting successful employment of ICT in trainer instruction, to be suitably investigated to make transformation successful.

A study was conducted by Robin Lee Donaldson (2011) titled Student Acceptance of Mobile Learning with the view to examine the determinants associated with community college students’ behavior intention to use mobile learning and mobile library resources. The study used quantitative and qualitative approach with survey design. The participants involved in the study were 10491 students of the North Florida Community College out of which 20 of them were interviewed.  Analysis was done using Statistical Package of Social Sciences (SPSS) version 15.0. 
The findings revealed that students expected social power, professed liveliness of learning and intended use were all important resolve of perceptional intention to use mobile learning. The study concluded that effort anticipation and self-management were not important forecaster variables. 

2.6.2   Regional experience on Uses of ICT in Teaching and Learning

In Sub-Sahara Africa, ICT has been used for wider access to basic education. The University of Malawi for instance has the centre for ODL enrolling up to 3590 students in the year 2014 which uses ICT to make their dreams come true (Chawinga & Zozie, 2016). The study concluded that most universities in Africa now strive to introduce ODL programs believing that they could help to reduce the demand for education in higher learning institutions through ICT. ICT has been introduced in teaching and learning in TVET colleges and universities, as such it has become a link between teachers and learners in local industry so as to strengthen their competencies. For uses of ICT to be sustainable UNESCO (2004) suggests four different stages of approach to support teachers in ICT in terms of emerging, applying, infusing, and transforming. In emerging stage initial steps are to provide computers and develop ICT literacy skills, after being familiarized with the emerging stage and basic concepts of ICT, the next step is where ICT tools are applied in their subjects. In infusing stage teachers use ICT in all stages of their teaching. Finally, the whole institute becomes experienced along the transformation. The study concluded that there is a consensus of equipping TVET teachers with technical skills and practical work experience. 

Ramadan & Chen (2018) conducted a study to examine the teachers’ perceptions of ICT integration in TVET classes in Khartoum state in Sudan. The study employed semi structured and structured interview instrument for data collection, and 10 teachers who instruct the basic technical subjects like electricity, automotive, architecture, production, computer science and the like were sampled randomly and purposively. The study used qualitative approach through content and discourse to analyze the data. Each teacher was interviewed for at least twenty minutes. Teachers’ awareness and obstruction on ICT integration in teaching in classes were discussed. The study paying attention on TVET teachers’ skillfulness in particular entailed perceptions of competent serving teachers’ experiences based on ICT utilization as an academic subject in classes and practical matter at the workshop from one another and managerial purposes as well. Sudanese government national policy encourages the use of ICT in TVET for the aim of achieving government goal and providing access to national websites to the people through the available electronic providers. Nevertheless, in the educational sector, the Ministry of Communication and Information Technology has not put the issue as a priority. The ministry declared that the education sector was not ready to work together with the ministry to conquer the problem.

In Sudan the ICT policy for education was initiated in the year 2002 for the first time. And therefore, it was commented that, the Sudanese secondary schools were not trained in using ICT owing to the reason that those ICT facilities like computers were very few. The year 2004 is when curriculum using ICT were introduced to be used in Sudan; however only 50% of Sudanese secondary schools were provided with computers and internet connectivity, inside this situation all the general curriculum textbooks were transformed into digital textbooks, available on CD-ROM. 

The study revealed that there was no clear strategy and policy at the state for the ICT integration from Federal Ministry of General Education (FMGE). The study advocate that the perception consequence of the ICTs in TVET institutions could be distributed between the teachers cause, institution leaders to clearly understand the ICT documents and digital learning materials guidelines and application at the TVET classes. 

Eleman (2016) conducted a study titled Barriers to Implementation of Information and Communication (ICT) in Public Sudanese Secondary Schools: Teachers Prospective. The study sampled 5 public secondary schools in Sudan and it used questionnaire to collect data involving 40 secondary schools teachers.  Quantitative method through IBM Statistics computer programme version 18 was applied in analyzing data. The findings revealed that the ICT achievement at the five secondary schools was inadequately accomplished, and school teachers had still not attained the essential proficiency of ICT that allowed its incorporation in classes. Moreover, lack of funds, insufficient computer laboratories, low internet connectivity, lack of technical support and lack of time were major obstacles that avoid the accomplishment of ICT in schools.  

Buabeng-Andoh (2012) studied on personal, institutional and technological factors that promote teachers use of computer technology in teaching and learning process. The review was on factors influencing teachers’ adoption and integration of information and communication technology into teaching, The review appraised institutional, individual and technological feature that promote teachers’ to utilize computer technology in teaching and learning practice. Institutional-level teacher-level, and system-level factors that prevent teachers from ICT use were evaluated. Obstacles like lack of teacher ICT skills; lack of teacher self-confidence; lack of instructive teacher guidance;  lack of appropriate instructive software; boundary in access to ICT; and inflexible structure of conventional education behaviours were the causes for limiting the curricula. It was recommended that being familiar with barriers that prohibit institutions and individuals could assist  judgment on how to attempt using them.

Another study was conducted by Teo (2008) on Pre service Teachers Attitudes Towards computer use in Singapore. A survey study was conducted and 139 pre-service teachers participated in the study. Questionnaires were distributed to examine four attitudes using their computers. The study revealed that the attitudes towards teaching computers and intention to use computer were more optimistic than their awareness of the usefulness of computer and effectiveness of the computer. Sandholltz and Reilly (2004) add that the strong determinant of ICT integration is the teacher’s technology skills and these do not determine the efficient ICT use in the classroom. 
They commented that education curriculum that focus on ICT instructive exercise as an alternative of technical matters and efficient technical support guides facilitators in the process of knowledge delivery. The investigation discovered that excellent qualified courses assist teachers to employ technology renovate teaching processes (Brinkerhoff, 2006; Diehl, 2005).
A study to investigate the availability of ICT facilities as well as its usage in one of the newest government owned universities was conducted by Hamilton-Ekeke, J-T., and Mbachu (2015) at the University of Delta. A survey research design with a total sample of 843 was involved in the study. Questionnaires and interviews were instruments employed in collecting data from the undergraduate students from three faculties among six faculties of the Delta University in the Niger Delta in Nigeria which were randomly selected. The six faculties included the Faculty of Arts, Faculty of Engineering, Faculty of Agricultural Technology, Faculty of Education, Faculty of Management Science and Faculty of Sciences. Data from the interviews employed qualitative method for data analysis while data from questionnaires   employed quantitative methods for data analysis. The study revealed that vital ICT facilities such as computers are missing; students were not capable to have funds for buying personal laptops. All these caused distress in e-learning and e-communication guides like email, internet and classify networking structure between academicians and students. The study suggested that there must be stipulation of student computer unit and the inculcation of ICT in the program of study to allow students to be computer knowledgeable so that they can recognize and use ICT in their day to day learning. It was noted that, still in today’s digital world, conventional education continues to carry on existing in the variety forms like socialization, traditional instruction and occupational training. The Nigerian Government and Ministry of Education should put into operation guidelines on ICT usage in tertiary institutions, so as to employ ICT use in teaching and learning.

 Edumadze and Owusu (2014) carried out a study that focused on the use of ICT in the teaching and learning process in Ghana. The study utilized case study design, sampled 237 respondents, comprising 37 lecturers and 200 undergraduate students using multiple sampling procedures. Data collection was done using survey instruments from the University of Cape Coast in Ghana to find out the use of ICT in the university. The outcomes confirm that the university affords some ICT teaching and learning facilities though they are not sufficient. 
It was also revealed that teachers’ previous awareness and skills in ICT were the ones to forecast the level of ICT incorporation in the teaching and learning practices. The findings recommended that on the side of students, ICT encourages them to improve their ICT skills and understanding though the correlation among the variables was found not statistically significant. Also, the computer centre of the University of Cape Coast be sufficiently resourced to develop instructional materials, and promote computer-based tutorials for students and lecturers in order to efficiently be capable to incorporate ICT into their teaching.

Ali, Haolader, and Muhammad (2013) conducted a study on effective integration of technology into classroom practice, titled the Role of ICT to Make Teaching-Learning Effective in Higher Institutions of Learning in Uganda. The study used survey design; the findings discovered that teachers’ employers and management had powerfully wished to incorporate ICT into process of learning and teaching. 
The new methods to be brought in teaching and learning process were like quick access to information, e-learning, on line students’ registration, reducing burden of keeping hardcopy and networking with integration of ICT. This study involved 90 teachers and 75 administrators from five higher learning institutions in Uganda. Data was collected using questionnaires, and stratified random sampling technique was used to select respondents.  
It was concluded that factors that were really subjective to teachers and administrators employment of ICT in teaching and learning consist of teachers thoughts, ICT aptitude, computer availability, teaching skills, education level, qualified development, convenience, technical maintenance, leadership support, pressure to use technology, administration policy on ICT literacy, and technological attribute. However, the existence of all the aspects enhances the likelihood of outstanding incorporation of ICT in teaching and learning procedure. Thus, the education of teachers in the academic practice ought to be improved if instructors were to be influenced on the significance of using ICT in their teaching and learning process. 
It was recommended that arrangements for renovation and for ICT sustenance, knowledge should not emerge from political factors. It should comprise of innovative competencies in the curriculum and in appraisal schemes, employment of new forms of nonstop qualified progress in a place of work surroundings and as piece of a society of permanent knowledge. There is need to construct a comprehensible political will to provide ICT consolidation and further put in each ICT facility in each higher learning institution, inspire and prize teachers to use ICT, incorporate the ICT policy into the organization in general plan, and alteration of encouraging mind-set towards ICT into resourceful general performance.

A study done by Oyebode, Adebayo and Olowe (2015) investigated assessment of the use of AutoCAD package for teaching and learning engineering drawing in Afe Babaloda University, Ado-Ekiti in Ekiti State in Nigeria. 100 questionnaires were distributed to engineering teachers and learners of the college of engineering at the university. The study showed that conventional teaching and learning of engineering drawing was illustrated by the use of traditional materials, equipments and components of drawing board like protractors, drawing papers, drawing pen, scales, pencils, compasses, set squares and eraser to mention the few. 

A study on integration of ICTs in teaching and learning in TVET institution in Kenya to improve the learning process was conducted by Maina, Ogalo and Mwai (2016) with the aim to explore the consequence of pedagogical willingness on successful incorporation of ICTs in TVET institution. The study was done at Mikuki in Murang’a technical training institute and Thika technical training institute in Kiambu. The study employed cross sectional survey research design to gather data from teachers, students and stakeholders. Both quantitative and qualitative methods were involved in analyzing data. 
The sample of the study had 195 respondents.  Questionnaires with open and closed questions were used in data collection among Board of Management, Head of Departments, Deputy Principal, Teaching staff, Technical staff and Head of Sections. Observation instrument supplemented data collection by the researcher in collecting some of the data from the important places like workshops, libraries offices and classes. The study revealed that 95% of the institutions had qualified teachers in all ICT subjects provided. 

The study found out that in spite of various attempts that investigators and academicians put over many years to organize teachers to use ICTs in teaching, instructors until now need the instructive skillfulness and understanding required to be capable to educate with ICT skill successfully. Thus, the conclusion exposed that successful ICT incorporation is optimistically associated with ICT Policy and the correlation is very high. It was recommended that teachers of technical institutions should prepare the strategic plan and make sure that all teachers integrate ICT in their teaching practices. 
A study conducted by Tedla (2012) on Understanding the Importance, Impacts and Barriers of ICT on Teaching and Learning in primary and secondary schools in East African Countries. It particularly focused on understanding the importance, impacts and barriers of ICT into classroom instruction. Study employed observation method, and focused group discussion to collect data.  The study revealed that there were unrealistic ICT policies, poor ICT infrastructure, lack of competent teachers, curriculum changes, lack of proper network, low budget for funding ICT researches, irregular electricity, technological illiteracy and lack of ICT pedagogical skills.
2.6.3   Tanzania experience in using ICT in teaching and learning 

Various literature reviews point out that ICT are gradually more suitable and very essential part of teachers and students life in the intellectual areas. Shao and Seif (2014) conducted a study to investigate the adoption of mobile phones among university students and their thoughts on the uses of the hand phone as a place for class learning and search for argument for instructive resources. The survey study was performed to evaluate the implementation of mobile phones for educational purposes along with students of the University of Dodoma (UDOM). Among 122 students who were the respondents of this study 68% of them were male students and the rest 32% were female students that participated in responding to the distributed questionnaires. The study revealed that most students of the University possess a Smart-phone and used them to receive and send service messages and few of the students used it to play mobile games. 
The study revealed also that some students tend to connect their mobile phones with the internet for the aim of searching for study materials from the World Wide Web (www) but also for entertainment.  Although the study pointed out the challenges of using the smart phone like culture, and ICT infrastructure in developing countries, mobile technology still can be used to overpass the space poised by lack of computers at home or lack of wi-fi internet connection as with smart phone internet can be accessed at any time and everywhere. 
The study concluded that the considerable asset by university students on mobile phone should be used to pick up the education delivery. Generally, these outcomes recommended mobile phones as hopeful devices for delivering learning resources to students. This study has not been able to establish precisely the actual practice of TVET through ICT. Specifically, this study focused on the use of ICT and suggests vocational teachers and learners to obtain knowledge and skills essential to carry out their existing and upcoming job.

 Mutarubukwa and Kissima (2018) did a study to investigate the extent the adoption of ICT influences instructors and learners competencies and employment, titled, Adoption of Information and Communication Technology (ICT) in Tanzania Vocational Education and Training (VET) Industry. The study used questionnaires, documentary review guides, observation and both structured and unstructured interview instruments in data collection.  100 teachers and 20 administrators were sampled in this study. 
Both qualitative and quantitative research approaches were applied during the study for analysis including the software package for social sciences (SPSS). When looking at the role of ICT in these innovative societies especially in digital generation, the study suggests that ICT should be the only way to effective process of learning now and in the upcoming days. 
Mutarubukwa and Kisima (2018) highlighted Honey, Mcmillan and Carinf (1999) whose observed that ICT can sustain the system of learning and teaching in getting knowledge like administration, curriculum development and communication. Through survey of meta-analysis, the study showed that in Southern East Asia vocational education training, ICT should not be an alternative in order to make the facilitation process more efficient, ICT should be a means of instruction. The study also suggested that in order to reach among others Tanzania national goal of education ‘Education for All’ (EFA) ICT should be used as a tool to achieve this goal. The study also suggested that ICT technology like AutoCAD should be used to simplify the traditional drawing using the hand. 
The study by Honey et al also point out the benefit of using ICT during teaching and student’s instruction process and suggested that ICT use can make the teachers and students to be innovative and build their interest, can build the self-determination behavior for both students and instructors. The study also waved the challenges of computer technology use in learning and teaching that may consist of lack of time for teachers to get prepared for teaching using ICT by various reasons including fairness, inadequate internet access and expensive, lack of funds to support ICT learning by building modern ICT and buying innovative facilities, electricity cut and lack of vision in technology use.    
The findings revealed that 90(78%) of the participants had attended qualified instruction courses; with Microsoft word instruction participated in by 70 (58.3%), Microsoft excel attended by 35(28.2%), presentation of software participated by 26(21.7%), integration of technology into curriculum was attended by 36(21%), course on ICT in education, 36(36%) have superior skill in working with word processing application, 32(32%) fine in file managing, 32(32%) had judicious skills on operating system, 32(32%) had moderate skills in the region of using web search engines and 54(54%) never use database application and computer support instruction program. In general, the findings revealed that there were improvements in using ICT throughout the facilitation and students learning. The study concluded by saying that implementation of ICT catalyzed VET liberation. The study recommended that ICT budget should be increased as it improves the teaching and learning environment.

Another study was conducted by Mnyanyi, Bakari and Mbwete (2010) on implementing e-learning in higher open and distance learning institutions in developing countries particularly on the experience of The Open University of Tanzania. The study aimed to provide experience of implementing e-learning and its challenges and prospects. The study focused on managing e-learning, technical aspects on course development, and the skill development strategies among its educational stakeholders. 
The study indicated challenges affecting the progress of e-learning, skillfulness among lectures and students. The challenges indicated include lack of funding, cost of e-learning accomplishment, inadequate e-learning facilities to mention the few. The study indicated challenges that arose when supporting students who are located in different locations.  However, the study showed that sometimes locations cannot be a problem if infrastructures in terms of communication and physical buildings are well equipped with internal connectivity, ICT equipment, relevant software and training opportunities are in place. The study added that problems of poor supply of power, lack of internet connectivity and in some places lack of telephone and mobile phone services are widely acknowledged. 
The study pointed out that the most distressed places are the rural areas; learners in isolated areas were far from the services. The University should attempt to reach students in their places through building centers and supply centers with ICT technologies. Staff and students all together lacked skills in the use of ICT technologies. The findings also added that there are challenges of employing ICT technology. These challenges included unwillingness of professors to put their lessons on line, awareness of policies, and lack of ICT skills training for both students and staff in managing and using ICT equipment. 
It was concluded that challenges of connectivity, ICT equipment, software, training infrastructure, low budgets, scale of economics among learners and members are to be tackled. Research is needed in each case so that informed decisions are made in design development and deployment of ICT components to support learners. Such research need to be carried out periodically during implementation stage. 
 Ndibalema (2014) studied on teacher’s attitude towards the use of ICT; it   investigated the perception regarding ICT as a teaching and learning facility. The study was conducted in Kondoa district in Dodoma region among secondary schools in Tanzania. The mixed methods of qualitative and quantitative approaches were applied; teachers were selected from 10 secondary schools using simple random technique. In depth interviews and questionnaires were the instruments used to collect data. The findings revealed that instructors responded positively on the use of ICT as a tool in the teaching and learning process. Apart from this response, teachers were found not to incorporate ICT in their teaching and learning effectively. The study also revealed that most teachers were not familiar with the ICT use while instructing students in the classrooms. The study showed that although there were few teachers who can afford teaching using ICT they fail to do that due to challenges of having no enough ICT facilities. But some teachers commented to have enough facilities like computers, LCD projectors and digital cameras, but most of them missed the training on how to use them. It was concluded that teachers should make initiatives to get ICT facilities for teaching (Ndibalema, 2014). 

A study was conducted by Kayange and Loppa (2016) on the use of ICT in implementation of curriculum in higher learning institution: The case study of higher learning institution in Tanzania. Study was conducted at Mbeya University of Science and Technology (MUST) on teaching staff perception towards use of ICT facilities in teaching and learning. Study revealed that both teachers and students were adequately ready for the incorporation of ICT tools into the process of teaching and learning. The study also described radio and television as old technologies used in teaching and learning.  In our country radio and television were used to educate mass through political campaigns soon after independent in 1961. Radio and television were used to launch political issues in order to educate people, an example of mass education campaign was launched to encourage people to attend literacy classes, convinced them to build a self-reliant and socialist society (Doddes, 1991). Although Kayange and Loppa (2016) termed radio and television as an old technology, the media have proved that they are most useful to disseminate news on spread and preventive measures the public should take against the deadly Corona Virus that has caused Covid-19 pandemic. Study revealed that teachers were interested in ICT use in teaching and learning but lack of ICT facilities discouraged them on its use. The study also focused on the use of email and other internet services and found that 70% of the respondents were familiar with the use of e- mail services and aware with internet activities, 30% were not aware with internet activities. Also, the study showed that most ICT experts were interested to work in private sectors rather than public institutions because of aggressive nature of economy (Kayange & Loppa, 2016). The study concluded that efforts are needed in areas of interoperability, standards security and lawful issues as both teachers and students had to implement the use of ICT for teaching and learning.       

A study to investigate the impact of Smart-phone on academic performance in higher learning students was conducted by Kibona & Mgaya (2015). This study involved population of 100 university students. The study involved both male and female students. The study findings revealed that female students 57% are more users of smartp-hones than male students 43%. The study also revealed that 50% of students in the age group of around 20-25, possess smart-phones followed by age below 20 (25%). According to Kibona and Mgaya (2015) most students with age group around 20-25 were not in a couple relationship therefore using smart-phone could help them find social relationships through interacting via communication. Findings also showed that among the users of Smart- phones some had GPA higher than 3.0, while most of the respondents’ GPA was less than 2.5 (48%) and those students with GPA lying between 2.5 and 3.0 are 22%. The findings further showed that Smart-phone suggested bad performance academically. Very few students could manage dealing with smart-phone and still perform well academically. Study showed that Smart-phone showed straight bad impact on higher learning students. 
Mafang’ha (2016) conducted a study titled, Teachers experience on the use of ICT to facilitate teaching: A case of Ilala District secondary schools, Dar es Salaam in Tanzania. Descriptive survey research design was used to investigate teachers’ perception on the use of ICT in secondary school teaching and learning in Tanzania. The selection of this research design helped the researcher to get a large sample. Interviews and questionnaires were used as the instruments for data collection for the study. Data was collected from 70 teachers of 8 public and private secondary schools.  10 teachers were sampled from each school. The study involved 25 males and 45 female teachers. 
The findings revealed that 85% of the teachers lacked training on the familiarization on how to use ICT in teaching and learning. Teachers were also found employing traditional methods of teaching rather than integrating ICT fearing to fail while the teaching process is proceeding. It is also revealed that most teachers 88% perceived negatively ICT use in teaching and learning, teachers were feeling inferior to ICT use because they were not sure to employ it with confidence. In his study it was also revealed that no maintenance and repair was done on the available computers. Most secondary schools ICT laboratories lack ICT skilled experts and ICT laboratory assistants, this effect caused some teachers to be demoralized to attempt to use computers, as they feared of them being damaged while using them in the class. The study concluded that barriers that caused teachers not to integrate ICT in teaching and learning should be removed by providing enough ICT facilities for teaching and learning, train the teachers and ICT experts, also enough ICT facilities should be given to schools for the teachers to use in the teaching and learning process. The study recommended that teachers should be encouraged to use ICT by giving them the chance to upgrade themselves through short and long in-service training development programs for them to apply ICT use.

 A study conducted by Mtebe and Raisimo (2014) investigated perceived barriers to the use of Open Education Resources (OER) in higher education in Tanzania. Eleven (11) Higher Education Institutions (HEIs) in Tanzania were involved in this study which were University of Dodoma (UDOM), Zanzibar University (ZU), St. John University (SJU), Dar es Salaam University College of Education (DUCE), State University of Zanzibar (SUZA), Nelson Mandela African Institute of Science and Technology (NM-AIST), University of Dar es Salaam (UDSM), The Open University of Tanzania (OUT), Institute of Accountancy Arusha (IAA), the Institute of Finance Management (IFM) and Tumaini University Makumira (TUM). The study involved instructors from the institutions and employed survey research design. The study was based on previous ideas from a recently conducted study that involved 104 instructors from 5 HEIs which investigated challenges that prohibit instructors from integrating OER in higher education institutions conducted by (Mtebe & Raisimo, 2014). Quantitative research approach was used to collect data for the study. The study had found out that community pressures, competence condition and performance expectation did not prohibit instructors from integrating OER in higher education institutions. The study adds that efforts toward application of OER were so important and needed for implementation. This study on investigating the perceived barriers to the use of OER in higher Education in Tanzania provided additional understanding of the recent study of Mtebe and Raisimo. The study employed semi-structured interview and documentary review to collect data. Open ended questionnaires were utilized during data collection. 163 instructors were contacted but only 92 among 98 were interviewed; six instructors were left behind and not interviewed because of time constraints Male instructors were many 63.04% compared with 36.96% female instructors. The study pointed out to a number of studies that had been conducted to clarify challenges posed to the academicians in the higher education institutions on the use of OER. In general, the studies established lack of computers, low internet connectivity and unreliable electricity as the major challenges to the use of Open Education Resource in Africa. Another major barrier includes lack of time to find OER to use. The study indicates the importance of this research in helping the stakeholders of EOR to find suitable and appropriate remedial measures to encourage them to use EOR in higher education institutions in Tanzania. The findings revealed that e-learning policy was present at most higher education institutions as the documents existed in the offices but implementation is difficult due to general barriers stated including lack of funds for accomplishment, lack of computers and low or lack of internet connectivity found to be major barriers to implementation of OER. Internet connectivity was limited and very expensive to OER use not only in Tanzania but also in other African countries like Uganda, Kenya and South Africa as other studies found that the countries seemed to meet same challenges. 

Machumu, Zhu and Sesabo (2016) conducted a study to examine VET educators on the need for the design, adoption and deployment of blended learning in VET programs in Tanzania in 2016. A single case study design with qualitative analysis approach allowed researchers to describe the case by employing various sources of data. This design was selected as blended learning is significant in VET programs. Instruments used to collect data were in-depth interview and group discussion. The study reported that blended learning is the type of education which combines a face-to-face and an online study. Three groups were formulated during group discussion where by 15 VET educators were engaged in the study. The study was conducted in two VET colleges of Dar es Salaam and Morogoro and content analysis was engaged. The study informed that in Tanzania the first computer at VET was used in classes in the year 1990 at Chang’ombe Vocational Training College. It also adds that very few educators used computers for teaching like preparation of handouts even for projecting using power point at the end of the twenty first century.

It was recommended that institutional measures, permanent qualified progress, and support should be offered online in order to assist the design, implementation and use of blended learning in VET. It was further recommended that designed blended learning should be applicable to surroundings of both students and teachers. Actually, the interaction between blended learning, transmission of knowledge and practical skills will remain to be the key attention of prospective researchers.

Mwalongo (2011) conducted a study to examine teachers’ perceptions about the use of ICT tools for teaching, administration, professional development and personal use in Tanzania. Collection of data was done through an online survey design known as Survey Monkey. Qualitative and quantitative methods were used in data analysis.74 teachers were involved in the study, 41 males and 33 females’ in service and pre-service teachers participated in the study. The findings show that although the rate of use of ICT was manipulated by admission, the capability of ICT use was inclined by education; majority of teachers used ICT for preparation of handouts, management, qualified development and individual use. Conversely, teachers did not integrate ICT to thoroughly modify their instructive practices; relatively teachers kept teaching using conventional practices. 
A comparative study was conducted by Nyandara (2014) to investigate challenges and opportunities of technology-based instruction in China and Tanzania. The Open University of Tanzania (OUT) and Center for Continuing and Distance Education (CCDE -China) were involved.144 participants were involved in the study including students, instructors and technical staff. 68 participants were from OUT in Tanzania and 66 from CCDE China. Instruments for data collection were close ended questionnaires and focus group discussion. 22 instructors came from OUT and 10 from CCDE while 57 students from OUT and 47 from CCDE, 4 staff from OUT and another 4 from CCDE. Quantitative and qualitative approaches were used to analyze data. IBM Statistical Package for social sciences (SPSS) version 17 was used for analysis.

The findings show that most learners and teachers from both colleges have access to computer and internet 90%; on internet, students of CCDE 88.9%, OUT 89%; and instructors, CCDE 100% and OUT 90.9 %. The access to videotapes varies from 88% students and 66% instructors of CCDE to 40% students and 18.2% of instructors from OUT. Audiotapes are accessed at large by students (87%) and instructors (66%) from CCDE compared to 40% students and 31.8% of instructors from OUT. DVDs/CDs are accessed by majority of CCDE students and instructors (about 90% and above) compared to only 60% of students and 54.5% instructors from OUT. Videoconferencing is less accessed by OUT students (10%) and instructors (13.6 %) compared to students (81%) and instructors (77%) from CCDE. Most respondents (80%) from both colleges have access to mobile phones and more than 70% from both colleges have access to either television or radio. It was revealed that due to some encouraging conditions CCDE institute used much more technology-based instruction than OUT institute this were including both instructors and students of these colleges. It was concluded that apart from the inadequate access to computers and internet, OUT incorporation in technology-based instruction is not a suitable contrast to CCDE. It was recommended that OUT administration should learn from CCDE approach of collaboration and association with public and private companies in e-learning, in sharing network, professional opinion/talk as well as property in terms of computer labs, e-learning resources and individuals.

A study to investigate the challenges of e- learning integration in education at The Open University of Tanzania was conducted by Ngenzi (2012), it aimed to identify challenges to ICT integration at OUT. The instruments used to collect data were focus group discussion which supplemented the data collected from questionnaires and the questionnaires were used as the main data collection technique on this study. The Open University of Tanzania (OUT), as an Open and Distance Learning (ODL) institution, understands significance of Information and Communication Technology (ICT) in facilitating education at distance. Among other efforts to acknowledge the use of ICT in ODL is that in 1998 there was the establishment of the Institute of Education Technology (IET) at OUT. All activities like web design, software development, hosting and PC maintenance and repairs, network services at the institute were performed by IET. Moreover, OUT intranet, Examination registration, Student Academic Record Information System (SARIS), library services, MIS courseware and E-learning were all supplied to students and academicians by the help of IET department. The finding revealed that OUT is in just near the beginning of its steps of e-learning integration in conducting their courses through ICT. Few courses which were conducted through ICT were including Bachelor of Arts (Journalism), Bachelor of Science (BSc. ICT) and Master of Law LLM (ICT). Also, the Diploma in Poultry was offered through special E-learning known as M-learning. The study concluded that learners and academic staff were supposed to be motivated to take basic computer training at their study centers and also in-service training for ICT use should be put in OUT strategic plan for staff to regularly attend the training.
Study by Mahenge and Sanga (2016) titled, ‘ICT for e-learning in three higher education institutions in Tanzania’ focused on learners’ perceptions on using 
e- learning applications and mobile devices for learning in Higher Education Institutions (HEIs) in Tanzania. The study revealed that 52.4% of mobile computer device users do use the devices for online resources and listening to academic audio, 54.9% admitted that they use the devices for viewing movies through YouTube, 76.8% said that they use devices to send and receive text messages, 70.7% for reading e-books, 82.9% for sending and receiving emails, 56.1% for transferring files from one place to another, 93.9% for  reading scholarly materials, 24.4% for playing interactive games, 88.6% for data collection purpose and 59.8% used mobile computing devices for transferring photos and sharing data via smartphone like WhatsApp, Google drive Jamii forum, twitter and other on line resources. The findings of this study revealed that there is huge possibility of implementing m-learning in HEIs in Tanzania because students are already using mobile computing devices for learning activities. The study also revealed that most of the students possess a number of mobile devices that can be applied in assisting the learning practice. It was recommended that to satisfy e- learning content accessibility and delivery beneath inadequate resource surroundings, in developing HEIs developing countries must build useful emerging mobile computing technologies that are appropriate to their relevant environments.
2.7   Challenges that TVET face in using ICT in Teaching and Learning 

Although there is a striking force and growth of ICT in the society, many students and teachers’ classes and institutions seem similar, they work in an extremely alike environment to that of older days before the advent of ICT.

Regardless of the efforts put in place to improve the application of ICT in TVET, nearly all students and teachers of various countries are facing related challenges, as a result both teachers and students cannot make the best use of few ICTs facilities provided (Albirini, 2006). Inadequacy of ICT facilities is the first challenge followed by absent of internet connectivity. Tanzania facing also challenges of lack or inadequate of ICT facilities and even inadequate of internet connectivity. For example, in Kenya, various schools contain at least a computer, which is disconnected from internet and normally the computer could be only for the particular office. The third challenge is lack of maintenance of ICT facilities. If there is no technical support to improve ICT facilities, instructors cannot be capable of utilizing the facilities and the consequence is poor performance of TVET (Jamieson-Proctor, Abian, Finger, Cavanagh, Fitzgerald, Bond & Grimeek, 2013; Rashedul,Shamim & Raiham, 2016)

2.8   The Conceptual Framework of this Thesis
The process of examining the role of ICT in TVET was guided by the conceptual framework. On the basis of this framework of this thesis, ICT through TVET in Tanzania, experiences are not only the function of apparent relationship between independent variables and dependent variables but also the influence of intervening variables as summed in Figure 2.5. The variable that causes the change is the independent variable, the outcome or effect variable is the dependent variable and the variable that links a cause and effect relationship is the intervening variable. In this study role of using of ICT is the one which brings about changes in technical and vocational subjects and is therefore the one which brings changes in TET and VET that is why is considered to be the independent variable. These changes bring the effect in TET and VET and make it to be the dependent variables. The teaching and training experiences are the intervening variables because they link between ICT for teaching and learning and TET and VET subjects. Consider the Figure 2.7; ICTs are accountable for bringing about change in circumstance, outcome variable
 is the effect of a change variable and intervening variable connects the two variables.   
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Figure 2.7: 
Cause, Effect and Connecting Variables

Source: Adapted from Kumar (2011).
Thus, the independent variable is assumed to be the cause of effect that is accountable for bringing about changes in an incident as situation. The dependant variable is the effect of changes brought out by the initiation of independent variables. The intervening variable which is the confounding variable connects the independent and dependent variables without the involvement of another variable. This cause or independent variable has the assumed effect only in the occurrence of an intervening variable. Teachers and students use ICTs in TVET institutions. Researcher assumes that ICTs such as computer, internet and smartphone use WWW in accessing material online are the cause (independent variables) which brings about an effect on TET and VET (dependent variables) and the education and training experience such as age in teaching is the variable increased or decreased negatively or positively in their relationship are the intervening variables. 
In the function of interaction between ICT facilities such as Computers, internet, Compact Disc Read Only Memory CD- ROMs, Televisions, smart-phone, (Independent variables), Technical and Vocational, Technical which offers National Technical Awards (NTAs) provides diplomas, degrees, and even postgraduate programs  in Mechanical engineering, Electrical engineering, Civil engineering and  Vocational subjects in engineering related stuff which offers National Vocational Awards (NVAs) provides certificates in Agro-mechanics, Welding and Fabrication, Carpentry and Joinery (Dependent variables) are the dependent variables and Education and Training experience are the intervening variables as shown in Figure 2.8.   
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Figure 2.8:   Independent, dependent and intervening variables of a research
Source: Adapted from Mwenisongole, Mulengeki & Mkuchu (2020)
In Figure 2.8, on one hand, independent variables comprise of ICT facilities available in TVET as the dependent variables and on the other hand, intervening variables consist of teachers’ profession and working experience. Different programmes conducted in TVET colleges in terms of technical vocational educational and training are the dependent variables. ICT facilities are considered to be “inputs” which teachers use to satisfactorily deliver the expected “output” for each TVET.  On the basis of this conceptual framework, “output” is viewed in terms of efficiency in teaching and learning as well as an increase in availability of learning materials for TVET programmes. It should, however, be noted that there might be barriers that could hinder teachers and students from effective use of ICT in the classroom. Such barriers from ICT professional skills, curriculum, qualification and ICT experiences ICT skills and attitudes, and knowledge of ICT are considered to be intervening variables (Mwenisongole et al., 2020). For the purpose of this conceptual framework, intervening variables and barriers were used interchangeably as defined by Schoepp (2015) to mean any condition that makes it difficult to make progress or to achieve an objective. There are several factors that can inhibit the use of ICT during classroom instruction. Some factors are institutional (internal) while others are community based (external) yet others are teacher’s personal issues. Intervening variables affect the one to one function relationship between ICT tools and TVET thus cause unexpected outputs. These factors can be categorized into non-manipulative and manipulative factors. Non-manipulative include factors such as ICT teaching experience, and ICT literacy. Manipulative factors consist of availability of ICT infrastructures, government policies, and availability of external support, teacher’s attitude, ICT phobia, and personal interests in using ICT.

In the attempt to examine role of ICT on TVET the study took into consideration that in Tanzania, ICT was driven by global forces which are beyond the TVET college-based decision making. The use of ICT like Internet, Computer, Audio teleconferencing,  CD ROM, CDs, TV,  Smartphone will be the independent variables to be employed, the Technical Vocational Educational Training College (TVETC) will be the independent variables in which in the technical  subjects like Mechanical engineering, Electrical engineering, Civil engineering, Telecommunication engineering, Automotive engineering, Auto electric engineering, Biomedical engineering, Highway engineering to name the few, will be dependent variables also, the vocational departments with  subjects stuff like Argo- mechanics, Plumbing and  pipe fittings, Welding and Fabrication,  Carpentry and  joinery, and Electrical Installation are the dependent variables. The researcher saw the teaching and learning experiences like qualifications, professional and ICT skills of the teachers and curriculum to be the intervening variables. 
2.9   Literature Synthesis and Research Gap

Based on the comprehensive findings from empirical studies literature review carried out, many studies are from outside Africa such as the study conducted by Alazam et al., (2012) on teachers’ ICT skills and ICT integration in classroom: The case of vocational and technical teachers in Malaysia. The study found out that level of ICT skills among technical and vocational teachers were moderate. Findings also revealed that teacher factors such as teaching experience, age and level of education did not influence ICT integration in classroom. Alazam et al., claimed that ICT integration depends on demographic variation such as teaching experience, age and qualification of ICT available in schools, their study revealed that only teachers with bachelor degree can integrate ICT more frequently compared with others. Most of the respondents 70% used ICT at moderate rate inside the classroom. Furthermore, the findings showed that male teachers have higher level of ICT skills compared to female teachers. Study was conducted by Buabang-Andol and Totimeh (2012) on factors influencing teachers’ adoption and integration of ICT into teaching: A review of literature. The study found that teachers with more years of teaching experience seem to use ICT more frequently than those with few years of teaching experience. A considerable literature has been published to explain the use of ICT for teaching and learning in sub-Sahara countries. In general, studies described challenges encountered to the use of ICT in teaching and learning in secondary schools and in higher learning institutions (Buabeng- Andoh, 2012; Alazam et al., 2012).

Despite that TVET explored some objectives (URT, 2010; URT, 2016; UNESCO, 2006) which are necessary for implementation of ICT teaching and learning, just a few studies have been conducted in the Tanzania perspective to investigate role of ICT on TVET in Tanzania, example of studies such as Kafyulilo (2014) and Kweka (2017) have covered the use of ICT in secondary schools.  A study conducted by Ndibalema (2014) on teachers towards the use of ICT as pedagogical tools in secondary school in Tanzania: The case of Kondoa district found out that teachers have positive attitudes towards the use of ICT as a pedagogical tool but they did not integrate it in their teaching effectively with ICT use as a pedagogical tool; among teachers it was found to be a problem. Ndibalema commented that few teachers use ICT as a pedagogical since most of the items confirmed as strongly disagree in the use of ICT for teaching and learning.

Therefore, there is a need to investigate the role of ICT for teaching and learning on TVET in Tanzania. This study presents additional understanding of the new ICT facilities in technical vocational educational and training in Tanzania. This will help those who are involved in ICT implementation to find relevant corrective measures to promote and maximize their level of usage. This study comes at a time when TVET have been adopting various ICTs to complement existing technical courses to widen access to needy students. The use of ICT will definitely help institutions to provide innovative learning facilities to support these initiatives. 

Literature reveals a significant development in the use of ICT in education sectors to enhance teaching and learning in learning institutions, TVET in particular. Although there are some criticisms with regards to theories supporting the use of ICT in teaching and learning, yet the theories laid a strong base where ICT will forever stay to stand in education system. Despite of its essence in education system, however, little is known with regards to the role of ICT in TVET in teaching and learning in general.  There is a need to examine the role of ICT in teaching and learning in general. This study, therefore, expected to fill in such research gap with reference to TVET in particular. The findings of this study are expected to contribute to the improvement of policies, laws and regulations with regards to the use of ICT for teaching and learning process in TVET colleges in Tanzania to a greater extent.

The studies from Tanzania emphasize use of ICT for teaching and learning at the higher education institutions and at secondary schools, studies done in Tanzania revealed that teachers and students are aware in ICT, and they like the use of ICT tools in teaching and learning but inadequate of facilities demoralized them. The remaining are partially interested and some totally un-interested in the integration of ICT into teaching and learning. This is due to shortage of ICT facilities for the training in various places. 
Computer facilities are in short supply making it difficult for staff and students to acquire the relevant competencies. Most findings showed access to affordable and reliable internet connectivity is another challenge. Internet is available in a few offices and computer laboratories. This is due to infrastructure and bandwidth. The problem of bandwidth is plagued by the high cost of bandwidth, inadequate and unreliable telecommunication services. There is also the problem of insincerity on the part of service provider. 
The researcher in the current study of ICT through TVET showed that experienced teachers were found to experience easy teaching using ICT and this is probably that most teachers upgraded themselves with diploma, degrees and others to the postgraduate level which normally they have the experience of ICT use when they were doing their projects and research, and this another gap compared with most studies by other scholars. Other studies were also conducted for the aim of investigating perceived barriers to the use of open educational resources in higher education in Tanzania. And the major findings were revealed to be lack of access to computers and the Internet, low Internet bandwidth, absence of clear policies, lack of skills to create or use open educational resources and unreliable power. 
Findings from studies for teaching and learning with ICT from western countries   revealed that ICT is an initiative to reach a lot of people at different places to complete their degrees even without staying at the university. Many reviews from studies done in Sub -Sahara Africa indicated technological features that encourage teachers’ use of ICT in teaching and learning in institutions. The reviews were on factors influencing teachers’ acceptance and incorporation of information and communication technology into teaching, difficulties  like lack of teacher ICT skills; lack of teacher self-confidence; lack of useful teacher assistance;  lack of appropriate teaching software; limitation in access to ICT; and inflexible structure of conventional education behaviours were the reasons for limiting the curricula.  The study by Alazam et al., (2012) revealed that long service teachers were found with difficulties teaching using ICT.  In a certain study for example, teachers with more than twenty years in teaching 33% of them were found to employ the computer, teachers with 4 to 9 years in teaching 45% were found to take up computer use while fresh teachers with at least three years in teaching 48% were found to operate computers. This finding revealed that fresh from college teachers were more easily teaching using computers. A study done to investigate Understanding the Importance, Impacts and Barriers of ICT on teaching and learning in East African countries the major findings were improbable ICT policies, poor ICT communications; lack of competent teachers; curriculum changes; lack of suitable network; low budget for funding ICT researches; irregular electricity availability; and   technological illiteracy and of ICT pedagogical skills.  
Most studies such as Holmberg (2003); Rogers (2002); and Anderson (2004) which are from countries outside Tanzania revealed integration of ICT to promote open and distance learning, and most of them to fulfill the demand of education resulted from increasing access without raising cost and lowering quality of education, to massify the access and to promote lifelong learning that through ICT everybody can learn anything at any time. Furthermore, while schooling has a beginning and an end, education is a lifelong process when ICT is used. 

Studies such as Mutarubukwa and Kissima (2018); Ndibalema (2014) and Nyandara (2012) conducted in Tanzania on TVET observed various issues, among others priority of ICT familiarization must be made for TVET as it is evidenced that TVET can play an important role in promoting sustainable poverty alleviation. Also the studies reported inadequate and lack of familiarization with ICT.  

In TVET colleges there is no study which shows the “ICT through TVET: Experience of Arusha, Tanzania” describing and assessing the extent to which  teachers cope with technological and curriculum change, work experience and qualifications by vocational teachers in TVET. There was a need, therefore, for a study to investigate what exactly is happening regarding vocational teachers’ qualifications and experience that affect ICT teaching and learning in TVET. Basically, the findings of this study are expected to contribute in filling the ICT knowledge gap in the TVET in Tanzania. Generally, the gap this study wanted to fill was a philosophical grant that has not been addressed before, on how has been the use of ICT in TVET in Tanzania in particular Arusha region. Research gap summary is presented in Table 2.2 and Table 2.3.  In the next chapter research methodology is presented.
Table 2.2:
Research gap Summary
	Perspective (Context)
	    Global 
   (Malaysia)
	Sub-Sahara Africa (Sudan)
	Tanzania

	Author(s)
	Alazam et al., (2013)
	Ramadan, Chen & Hudson (2018)
	Mutarubukwa & Kissima (2018)

	Approach
	Quantitative
	Qualitative
	Quantitative and Qualitative

	Research Design
	Survey

participants randomly selected
	Participants randomly and purposively sampled
	Survey, 
participants randomly and purposively sampled



	Instruments
	Questionnaires
	Structured and unstructured interviews
	Both structured and unstructured interviews, questionnaires, observation and DRG

	Analysis
	1. SPSS version 20.0

2. Only teachers with bachelor degree

3. Male teachers have higher level of ICT use. 

	1. Content and discourse 

2. Younger teachers were more digitally advanced

3. No clear ICT Policy
	1. SPSS

2. Respondents attended just basic training like introduction to computer 


Table 2.3:
Description of the current study Gap
	Perspective

(Context)
	Tanzania (Arusha City)

	Approach
	Mixed methods approach

	Research Design
	Employed cross sectional design, focused on descriptive survey method. Students and vocational teachers were randomly and purposively selected. Stratifies also used  

	Analysis
	1. Analyzed data using frequencies, mean, tables, percentages and content analysis
2. Experienced teachers employed ICT teaching than non-experienced teachers 

3. Vocational teachers with postgraduate qualification were found to have more ability of ICT use in the process of teaching and learning than bachelor teachers; TVET colleges have inadequate ICT simulation facilities for teaching and learning 


CHAPTER THREE

RESEARCH METHODOLOGY

3.1   Introduction

This chapter describes research procedures and methods generally adopted in conducting the study along with the logics behind each. The chapter is organized into twelve sub headings namely: research paradigm, research approach, study area, population, sample size and sampling procedure, reliability and validity of the research instruments.  In addition, it presents data analysis plan and ethical considerations for the study. 

3.2   Research Paradigm

Paradigm is a philosophical way of thinking researcher use when undertaking a research study under a chosen research approach (Kuhn, 1996). According to Cuba (1990) research paradigm is the set of beliefs and agreements between scientists on the way problems should be understood and addressed, (Mackenzie and Knipe, 2006) defined paradigm as the collection of logically related assumptions and concepts or propositions that orient thinking and research. This study applied pragmatic research philosophy. Pragmatic philosophy was employed because it supports innovation and discoveries in the progressive society and the world of work; also it sheds on actual beliefs of contributor experiences (back behavior). Another rationale of using pragmatic paradigm in this study is that it provides fundamental philosophical framework for mixed methods research. It also provides an opportunity for multiple methods, various forms of data collection and analysis in mixed methods approach (Creswell, 2014). Pragmatic paradigm causes the analyzed data to be done quantitatively and qualitatively, that is, mixed methods approach (Kivunja & Kuyini, 2017).

Pragmatic paradigm is important to this study because it offered the investigation of ICT through TVET, influenced the researcher’s investigation and how it should be investigated and the way the results have been interpreted. Pragmatic philosophy believes that reality is constantly re-negotiated and interpreted and the method to apply is the one that solves the problems, outcomes that are likely to follow from special behaviours. Basically, pragmatism stands between positivism paradigm and interpretivist paradigm because philosophers argued not likely to admit the truth regarding actual world by virtual of a particular scientific method supported by positivist paradigm and not likely to decide social reality as constructed from emphasis put on understanding the individual and the interpretation of their words around them. Interpretivist paradigm gave ascend to pragmatic to follow mixed methods. 
3.3   Research Approach
There are basically three research approaches namely:  quantitative, qualitative and mixed methods approach (Mackenzie & Knipe, 2006). In this study researcher used mixed methods approach because the nature of the study requires the researcher to answer wide and more complete range of research questions involving qualities as well as quantities. Mixed methods approach is the methodology that entails collecting data using qualitative and quantitative methods. The researcher used convergent parallel mixed methods because she compared results and analyzed them separately (Creswell, 2014).

A quantitative approach is an approach that relies on measuring variables using statistical systems; quantitative techniques include survey and experiments (Kothari, 2004). Qualitative approach on the other hand, is the method that acquires data through open ended and discussion communication. It is an approach which is valuable in providing rich descriptions of complex phenomenon, tracking unique/unexpected events, illuminating the experience and interpretation of events by actors with widely differing stakes and roles, giving voice to those whose views are rarely heard (Luciano, 1999). Moreover, qualitative research is an approach that its findings do not employ statistical quantification measures like frequencies; it analyzes wording and descriptions rather than statistics and figures (Van maanen 1979; Rahman, 2017). Qualitative research describes issues of behaviors, feelings, thoughts, views and life experiences meaning that it is not numerical. The researcher employed qualitative approach because most of the data was collected from the participants in the field. The two approaches quantitative and qualitative were used concurrently. 
3.3.1
Justification for using Mixed Methods Approach

According to Creswell (2011) mixed methods approach helps researcher to get data from different sources depending on the nature of the study. This study used the mixed approach because the nature of the study demanded the researcher to come up with both qualitative and quantitative data. In mixed methods approach the researcher collected and analyzed both qualitative and quantitative data. Pragmatism has recognized to carry out mixed methods research (Howe, 1988; Tashakkori & Teddie, 1998; Patton 2002; Teddie & Tshakkori 2009; Johnson & Owugbuzie, 2004; Scott & Briggs, 2009; Johnson & Cray, 2010; Creswell & Plano Clack 2011). Mixed methods approach is advantageous because it can overcome the disadvantages possibly to occur when applying only single method in research. 
3.4   Research Design
The study applied cross sectional design that focused on descriptive survey study design because it aimed to answer “how” questions in the use of ICT facilities in TVET institutions. 
Research design is regarded as an arrangement of research process and its logic behind for planning, collection and analysis of data in a manner that aims to achieve the main objective of the study (Kombo & Tromp, 2006). According to Kothari (2004), research design is a conceptual structure within which research is conducted and can show how the problem is identified, defined, sample size determined, collection of data and validation findings interpreted and analysed. 
Research design explains how to answer the research question. The research design is important to be employed in the study because the researcher has to develop the required procedure and logical arrangement to follow, also emphasises the importance of quality in the procedures and ensures the accurate, credibility, and validity to the research questions. The study attempted to come up with the actual experiences of using ICT in enhancing teaching and learning process in TVET institutions.
Survey design was chosen for the study because it quickly collected exceptional information from respondents and favours big sample size. In using questionnaires in this study the researcher wanted to measure the role of ICT on TVET in investigating research participant’s perceptions. Cross sectional research refers to the study of particular phenomenon of a particular time. Teachers and students’ attitudes towards incorporation of ICT in the teaching and learning process were studied at one point in time. In designing this study the researcher found answers for the research questions and set out the particular details of the study enquiry. This study design describes the characteristics, situation, condition or state of affairs of a particular phenomenon and logical arrangements that the researcher proposed to undertake measurement procedure (Kumar, 2011). The reason for using descriptive survey study design is that the study wanted to come up with the actual experience of using ICT in enhancing teaching and learning process in TVET institutions.  
3.5   Study Site 
Study site refers to places where the study was conducted. According to Singleton (1993) one of the rationales for selecting the study site should be researchable by researcher so that data collection should be carried on easily. Researcher collected data in Arusha city among TVET colleges due to the fact that Arusha city is the place where the problem on teaching and learning with ICT is the problem of this study, and seen by the researcher for the first time; therefore, the researcher found it better to start with this area. The rationale was also based on the fact that Arusha city has three old and fundamental government TVET colleges compared to other colleges around Arusha city such as Mshikamano, Elerai, ABC Mbauda, Arusha Sports (Commercial College VETA), Help to Self-help, Datasky Tumaini, and Holy Ghost Fathers-Tengeru. It was expected that the older TVET institutions have experienced a lot with regards to ICT as such had rich information for the study. The other reason for choosing Arusha city was based on its significance as the progressive city among members of East African Community (EAC). As the capital city of the Community, Arusha city is surrounded by various academic institutions together with a good number of TVET institutions compared to other cities and towns in Tanzania. Arusha is among the big cities in Tanzania.
Table 3.1: 
Selection of Study Area (Arusha City)
	             District
	TET
	VTC
	Government Engineering 
TET or VTC
	Private

	Arusha District Council
	NO
	NO
	NO
	NO

	Karatu District Council 
	NO
	YES
	NO
	YES

	Meru District Council
	NO
	NO
	NO
	NO

	Longido District Council
	NO
	NO
	NO
	NO

	Monduli District Council
	NO
	YES
	NO
	YES

	Ngorongoro District Council
	NO
	NO
	NO
	NO

	Arusha City Council
	YES
	YES
	YES
	YES


3.5.1   Arusha location in Tanzania

Arusha is located in the North Eastern part of the United Republic of Tanzania, within East African Community (EAC). Its location has made it to be strategic city for administrative business of the EAC. Its population is approximated to be 416,442 plus 323,198 in the surrounding district (URT, 2012). As a region, Arusha is surrounded by Tanga region, Manyara region, Kilimanjaro region as well as Kenya. The study was conducted in Arusha city council of Arusha region. Following is the Arusha city map showing among others TET and VTCs within.
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Figure 3.1:
Location of Arusha City with TVET Centres 

Source: Africa Atlas

The selected TVET colleges for the study are; Arusha Technical College (ATC), ATC was established in 1978 jointly by the Governments of the United Republic of Tanzania and Germany, is located at Makao Mapya near Mianzini and along Nairobi road; VETA Hotel Tour guide Training College was established in 2011 and located at Njiro premises near Atomic Energy offices. Arusha Vocational Training Centre is located at Oljoro village near Oljoro national service camp.  
3.6   Profile of Education in Tanzania
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Figure 3.2:   Education profile showing TVET institutions

Source: Arusha Atlas
In Tanzania the education profile is described by the Figure 3.2. In primary school, students spend seven years and after they pass the last examination in standard seven in the seventh year can join secondary school for the next four years. Students who fail to meet the selection standard to join secondary school education are eligible to apply individually to join VETA studies to study for the National Vocational Awards (NVA). For those who joined secondary school education   for four years, also known as ordinary level, can sit for examinations at the end of the four years of study.  Before graduating from secondary education, students normally complete a set of forms which determine their interest. Those who pass could either join the advanced secondary school level education or technical college.  Those who join Technical Education and Training (TET) education for three years, are offered professional training in National Technical Awards (NTA) levels for three years where by each level has a minimum of one year of study, and those who join advanced secondary school level education for a two-year study. After the two years of study, those who pass their examinations to the set standards can join higher institutions of learning for degree awards. Moreover, students who fail their advanced secondary school level examinations and a few who pass but are more interested in pursuing a vocational career can join technical education. 
3.7   Study Population
Kombo and Tromp (2006) defined population as a group of individuals, objects or items from which samples are taken for measurement. Study population is the group from which a researcher gets information and from which conclusion is drawn or make a generalization. Some studies population might be very small such that no need of choosing the sample to represent the population (Nwogu, 1991). This study involved large population to be included in the investigation. The selected area for study, Arusha, has ten TVET institutions related to engineering fields, nine VET institutes and one TET institute. Out of the ten, three TVET institutions were chosen to be included in this study; one TET and two VET institutes.   
Population of this study entailed all teachers and students of TVET colleges in Tanzania; however, a sample of 435 was selected to be involved in the study. Target population of this study included all individuals directly related with uses of ICT in teaching and learning from all 10 TVET colleges in Arusha region out of which at selected TVET colleges in Arusha Tanzania which were, ATC, AVTC and VHTTI were randomly selected. Specifically, the sample comprised students and teachers from these named Technical, Vocational and Educational Training Colleges (TVETC).  Students were involved because they are the ones who learned the curriculum. Similarly, teachers were involved because they are the implementers of the TVET curriculum. 
3.7.1   Sampling techniques
These are techniques engaged in identifying study areas and study population. Sampling according to Orodho and Kombo (2002) defined sampling as a process of selecting a number of individuals or objects from a population such that the selected group contains elements representative of the characteristics found in entire group. Kombo and Tromp (2006) also defined sampling as an act, process or technique of selecting a suitable sample on a representative part of a population for the purpose of determining parameters or characteristics of the whole population. Probability and non-probability are the known sampling techniques. The non-probability sampling are such as quota sampling technique, convenience sampling technique, purposive sampling technique, self- selection sampling technique and snowball sampling technique; while probability sampling is such as simple random sampling, stratified random sampling, systematic sampling and multistage sampling (Creswell, 2013). The researcher used purposive sampling technique to select the vocational teachers who were involved in the study under non probability sampling technique because the selection of samples was based on subjective judgment of the researcher. The simple random sampling was used for selecting the students involved in this study.  The study chose only those who had rich information with respect to attributes and representation of population to participate in research study. Scholars suggest employing both purposive and random sampling methods to get the sample size of key respondents from the population (Mutarubukwa & Kissima, 2018). Not all members of the populations from selected TVETCs participated in the study, only some selected students and teachers were involved in this study. Previously, the management teams were targeted to participate but due to    the fact that most of the management teams of the selected TVETCs were the teachers, the researcher decided not to include the management teams as already researched as teachers. 
3.7.2   Purposive sampling technique 
Purposive sampling as sometimes known as judgment selective or subjective sampling is a sample or technique in which researcher relies on her own judgment. It is deliberate choice of a participant due to the qualities the respondent possess and willing to provide the information by virtual of knowledge or experience (Bernard, 2002). The idea behind is to concentrate on people with particular characteristics who will better be able to assist with the relevant research (Ilker, Musa & Alkassim, 2016). A student was selected because was the one who is supposed to learn with ICT and the teachers are the implementers in teaching using ICT.  
3.7.3   Simple random sampling
Simple random sampling gives equal chance to study population to be selected as study respondents. It takes randomly a small portion of the total population to represent the full data set. The researcher used simple random sampling because it is a method used to cull a small sample from large population and use it to research and make generalization about the large group Upon reaching at each institute selected for the study, for the selection of study participants, inside my pocket i had pieces of paper written YES and NO,  and when someone picked a note of YES was straight forward involved as a participant in that case and who picked No was not involved in the study; simple random sampling  reduced bias. 
3.7.4   Stratified sampling 

A stratified sampling was also used for selecting the respondents of this study. Here, total population was divided into small group (STRATA) to complete the sampling process.  The technique was used due to the fact that the researcher wanted to understand the relationship between the two groups: the vocational teachers and the students in how they can engage in using ICT for teaching and learning. 
3.8   Sample Size
Sample size is a finite part of statistical population whose properties are studied to gain information about the whole population (Webster, 1985). In short sample size is a subsets or a portion of total number that has to be studied. The sample size of the study was drawn from three TVET colleges in Arusha City. The main factor for determining the sample size based on predicted data to be collected (Kerlinger, 1975). The proposed sample size of this study comprised of categories of respondents to the tune of 435 vocational teachers and students’ respondents. teachers were 210 and students were 225 from TVET Colleges. Gender was highly observed but due to kind of field taken was not balanced at the end. The estimate of the sample size was based on qualitative and quantitative approach. Patton (1990) observed that there is no rule for determining the sample size in a qualitative inquiry, and that sample size depends on: what one wants to do; the purpose of the inquiry; what is useful; what is credible; and what can be done with available time and resources. All these factors were applicable to this study. Some respondents were sampled out purposely while others randomly.
3.8.1   Demographic Characteristics of Respondents

The study used the sample size of 403 where 192 were vocational teachers and 211 were students.  The sample was treated as reasonable sample, as it exceeded 50% of the proposed sample of 435(100%) for this study. 
3.8.2   Respondents’ Rate of Return
About two hundred twenty-five (225) questionnaires were distributed to student respondents while 211 were properly filled and returned for analysis. Likewise, 210 vocational teachers were distributed with questionnaires, 192 questionnaires were returned on time while 16 questionnaires were returned during the end of the month of August, while the analysis was already done, and 2 questionnaires were not returned back. The findings related to questionnaires rate of return are summarized as indicated in Table 3.2. 

Table 3.2: 
Questionnaires Rate of Return

 Respondent Type         No of distributed            No of Returned       Percentage (%)

                                       Questionnaires                Questionnaires      Returned 

                                                                                                             Questionnaires  

Students                          225                                 211                         93.78
Teachers         210                                 192                        91.43

TOTAL                            435                                 403                        92.64                

Source: Field work (2019)

On the basis of origin of the institutions, at ATC number of female respondents was 22, while the number of male respondents was 88; at AVTC number of female respondents was 22 while the number of male respondents was 37; also, number of female respondents at VHTTI was 10 while the number of male students was 13. The findings are summarized as indicated in Table 3.3 according to gender for three vocational colleges. 
Table 3.3:
Summary of Research Respondents
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 Source: Field work (2019)
3.8.3   Student Respondents Distribution by Age and Gender

The study involved a total of 211 students as respondents. This was 52.4% of the total respondents of 403 from three TVET colleges studied in Arusha city.  Gender was highly observed but due preferences of students based on their fields of specialization, gender balance was impossible. However, the differences did not affect collection of quality data. The estimate of the sample size was based on qualitative and quantitative approach. The findings of respondents’ age and gender are summarized in Table 3.4.
Table 3.4: 
Student Respondents according to Age and Gender
	                                       INSTITUTE
	
	
	
	

	VARIABLE
	 ATC N=175
	AVTC-OLJORO N=21
	VHTTI-NJIRO N=15
	MEAN
	Overall
	Frequency
	χ²

	Age
	
	
	
	    
	
	
	90.025*

	<= 16
	0.6 %
	
	
	0.6
	
	1
	

	17 – 24
	46.3%
	95.2%
	86.7%
	76.1
	
	114
	

	25 – 31
	48.0%
	4.8%
	13.3%
	22
	
	87
	

	32+
	5.1%
	-
	-
	5.1
	
	9
	

	Gender 
	
	
	
	
	
	
	    29.578*

	Male
	72.0
	52.4
	53.3
	59.2
	68.7
	145
	

	Female
	28.0
	47.6
	46.7
	40.8
	31.3
	66
	

	 Source: Field data (2019)
	


Table 3.3 and Table 3.4 provide the findings related with age and gender of the students in terms of the percentage, mean, and frequency. Overall, findings in Table 3.3 indicate that, 66(31.28%) student respondents were female. It was planned to balance gender during collecting data, that is 50% female students respondents and another 50% male students respondents but the number of female student respondents were few 66(31.28 %) in the field compared to male student respondents145 (68.72 %) of the total student respondents 211(100%). As per this study, the TVET institutions are associated with the technical or engineering fields. The findings show that the technical field subjects are taken by only few females (31.28%) in all the institutions; and it is shown by the enrollment in   other TVET colleges. Findings show that the enrolled students at ATC for academic year 2017/ 2018, in semester I and II were 72% male and female were 28%; at AVTC Oljoro male students were 52.4% and female were 47.6%; whereas at VHTTI male were 53.3% and female were 46.7%. 
Table 3.4 again shows that majority of the respondents were male than female students. Total male students were 145(68.7%) and female students were 66(31.3%). This result shows that the fields studied by these respondents were not much likely to be taken by female students. The finding revealed that most female students did not prefer to study engineering subjects. 
Table 3.5:
Student Respondents Gender against Institute 
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Table 3.6:
Summary of Sample Size of the Study
_________________________________________________________________
S/N          Selected Respondents
                Category     Male    Female    Total      Sampling Method   Questionnaires

1.          Students      144       67           211           Random                  Interview
                                                                                                              FGD 
2.          Teachers      158       54           192           Purposive               Interview
                                                                                                             Observation

                                                                                                             Questionnaires

         TOTAL            282       121         403

___________________________________________________________________                                                                                                         

Source: Field work (2019)
3.9   Methods of Data Collection
Kabir (2016) defined data collection as the process of gathering and measuring information on variables of interest, in an established systematic fashion that enables an individual to answer stated research questions, test hypothesis and execute outcomes. Data collection should capture quality evidence that translates to rich data analysis and allows the building of convincing and believable answers to questions that have been posed. Collection of data starts after knowing the kind of data required, followed by selection of sample from certain population and need to use certain instrument to collect data from the selected sample. In this study the researcher used the in-depth interview schedule, questionnaire, observation, documentary review and focus group discussion to collect the information. 
3.10   Research Instruments

Tools designed to collect data on interested topic from the research subjects are called research instruments for data collection (Voogt, Fisser, Roblin, Tendeur, & Braak,2013).  In this study data were collected using questionnaires, interview schedule, focus group discussion guide (FGD), documentary review checklist and observation checklist. This study opted to use triangulation because it allows researcher to ensure validity and credibility of data, it also allows researcher to be confident of the result.
Triangulation compensates the weak point of each instrument (Voogt et al., 2013).  The study used both quantitative and qualitative methods in data collection; according to Mackenzie and Knipe (2006) qualitative and quantitative are normally used in two distinct parts. One which is more used and understood to be research (approach) paradigm and the other referred to as research methods (Mackenzie & Knipe, 2006). 

Triangulation entails using many methods (supplementary) to collect and analyze data. Tashakkori and Teddie (1998) commented that different quantitative and qualitative methods are used to deal with different altitudes within a system and the findings from each altitude are combined together into a single interpretation. Using triangulation method is advantageous because the researcher collected both types of data during one phase, where as each collected data type was analyzed disjointedly and separately. 
Questions were prepared and administered in English, although at AVTC Oljoro, some respondents failed to answer the questions in English. Kiswahili questions of the same contents were administered to them and at the end the researcher changed those answers in English language. The language choice is based on the fact that all respondents were fluent to express themselves in the Kiswahili language compared to English as suggested by Kothari (2012), Densombe (1998), as well as Keya, Makau & Omari (1989).
 3.10.1   Interview Schedule 
Interview schedule is a list containing a set of structured questions that have been prepared to serve as a guide for interviews in collecting information or data about specific topic. An interview is a conversation where questions are asked and the corresponding answers are given (Easwaramoorthy & Zarinpoush, 2006).   Easwaramoorthy and Zarinpoush (ibid) advocate the use of the interview because it provides the need to collect the in-depth information on the interviewer opinions thoughts, experiences and feelings.  The researcher used interview because she saw the need to collect the detailed data from students and vocational teachers experience, opinions, thoughts and feelings. 

Researcher collected data for Objective 1 and Objective 3 through interviews. Objective 1 was about evaluating the qualifications and ICT experiences of vocational teachers in TVET. The researcher investigated the qualification and ICT experience of teachers and if can apply computer skills with confidence.  Objective 3 was on exploring the perceptions of teachers and students on the use of ICT in TVET. Students and teachers were asked to give their thoughts, feelings and experiences on what are the teachers’ qualifications and experiences. But they were also requested to state the perceptions of teachers and students on the use of ICT in TVET. 
 Interviews involved asking questions and receiving answers from respondents in a study (McLeod, 2014). Semi structured face to face interviews were employed in this study; they allowed availability of verbal and non-verbal expressions in order to receive different information and provide the interviewee and interviewer opportunity to talk in detail (Patton, 2002). Students participated in the interview because they are involved in the teaching and learning practice. Interviewees involved were 14 students from ATC, 14 students from AVTC-Oljoro and 14 students from VHTTI –Njiro. At AVTC- Njiro, Head of training organized students to participate in the interview a few days after receiving the researcher’s information from the principal. The researcher was then introduced to students and informed them all about the study and what the study intended to do. Twenty-five interviews were carried out each day because the agreed time to conduct the interview was during tea break and lunch time break. At the VHTTI, AVTC and ATC head of training was responsible to call students for interviews as well. Due to time limit, selected students were interviewed in the same room. Respondents interviewed were the students and teachers as indicated in Appendix 19 and Appendix 20 respectively.
3.10.2   Questionnaires 
Kothari (2004) observed that questionnaires in research are tools for gathering data beyond the considerable reaches of the viewer. Questionnaires contain both closed and open-ended questions aimed at collecting information from respondents. In this study, researcher used questionnaires which included both closed and   open-ended questions. Open ended questions were included to get detailed data from the respondents, also gave respondents the chance to express themselves to their satisfaction based on the phenomenon beneath the study (Hamilton Ekeke & Mbachu, 2015). 
In designing questionnaire, the researcher identified what she wanted to cover in a questionnaire and made sure that the phrases used were clear to be understandable not to confuse the respondent while answering the questions. Researcher constructed either the dichotomous questionnaires, the questions with YES or NO multiple-choice questions where respondents selected single selection on multiple choice questions or multiple selections on multiple questions together; and open-ended questions where the respondents were free to answer. Questionnaires were used to collect primary data for specific research objective two. The objective sought to assess availability and use of ICT facilities for teaching and learning in TVET by vocational teachers and students. ICT facilities are such as computers including laptop and desktop; projectors; digital camera; CDs; and AutoCAD. Also, Video camera for recording education videos; technical tools for online learning, for teaching online; video players- technical tools for online learning; simulation- an approach to teaching and learning present reality within which students interact. 
The questionnaires were self-made by the researcher on the basis of the information from the background. The open ended questionnaires were for respondents to give the answers on certain issues as they observe them.  In the study the questionnaire were used to collect data from teachers and students. Questionnaires were administered to a total of 403 respondents; questionnaire guides for students and teachers are found on Appendix 17 and 18 respectively.  
3.10.3   Focus Group Discussion

Focus Group Discussion (FGD) is a discussion involving a group of people; usually four, six or eight in a group talk together on an issue of interest (Mogan, 1997; Kitzinger, 1995). FGD is a variety of group interview that benefit from communication between research respondents to generate data. In FGD people are given confidence to talk to one another, asking questions, exchanging ideas, and commenting on their experiences and views. FGD is particularly exploring an individual’s knowledge and experiences and can be used to examine not only what people think but also how do they think in that manner. Babbie (2011) advocates that FGD is offering chance of interviewing numerous respondents systematically and simultaneously. The aim of conducting a FGD is to get better understanding on how people feel or think about an issue ideas, products or services. Focus group is used to gather opinions. In focus group discussion, participants are selected because they have certain characteristics in common that relate to the topic of the focus group. In this group, the discussion is conducted several times with similar types of participants (Krueger, 2009). Generally, focus group discussion is the instrument of collecting qualitative data. The FGD method is cost-effective, faster and proficient for collecting many and different data from many respondents at a time. Moreover, FGD is the surrounding which encourages the socially oriented, and provides the sense of belonging to a group which increases the participant’s confidence   to discuss different information without fear (Mogan, 1997). The method was used to collect data for objective four which was to analyze challenges teachers and students faced in using ICT for teaching and learning in TVET.
In this tool the researcher sought consensus among participants. Issues were raised, discussed, and agreed upon then the consensus was taken and reported. The researcher administered four groups, each with eight student participants and other three groups of vocational teachers with two and four consensus. In all the groups the raised issues were discussed, agreed and reported. FGD guides are provided in Appendix 21 and Appendix 22 for students and teachers respectively. 
3.10.4   Observation 

Observation is a method of gathering information which relies on a seeing and hearing, recording them rather than relying on peoples’ response to questions. According to Frankael and Wallen (2000) observations require researcher, personal ability and understanding. In observation, the information is sought by the researcher straight forward without even depending on the respondent.  According to Kafyulilo, Fisser, Pieters and Voogt (2015) in its nature, observation data is   qualitative, what makes likely is the use of checklist to convert data from qualitative to quantitative data. The advantage of this method is to eradicate the subject bias if it is done accurately. In this method researcher gets correct current information. In this study, the researcher kept in mind what is to be observed and how is to be observed (Kothari, 2004). The researcher used a check list to observe internet connectivity at the staff offices, at the libraries, at the classrooms, at the computer laboratories, also observed the number of computers, computer ratio, and presence of ICT facilities at the various places within the institutes. Also, the researcher observed to see if the Moodle and zoom were used at these institutes. Observation tool was used to collect data for objective two which was to assess availability and use of ICT facilities for teaching and learning in TVET by teachers and students. Observation schedule is provided in Appendix 23.
3.10.5   Documentary Review

Documentary review is any written text or material other than a record that was not prepared specifically in response to some request from the investigation (Cuba and Lincoln, 1981; Silverman,2000). Documents are classified as files, records of official proceedings, images and statistical records. According to Atkinson and Coffey (1997) in order to be understood documents should not stand alone but might be situated within a framework of references. Documents should contain the information to be investigated (Bailey, 1994). Documentary review administered by the researcher involved reviewing different documents including curriculum materials, number of students enrolled each year according to NACTA regulations, and TVET reports about implementation of ICT in teaching and learning at college level. Other documents reviewed were ICT Policy 2003 and 2016, National Development vision 2025 VET-MIS, Instruction Plan Psychomotor, Educational and Training Policy 2014, and the National Skills Development 2014. The documentary review was conducted to collect data for objective three which sought to explore the perceptions of vocational teachers and students on the use of ICT in TVET.
Specifically, ICT Policy document adopted in 2003, Page 2, 3 and 283 notes that technology has affected every part of human endeavor; ICT incorporation will help in making education more accessible and affordable.   
Studies of ICT Policy allow us, understand who gets what, when, why, and how. Describe what the government is doing and not doing, comprises the national regulation. ICT enabled to achieve the aspiration of national philosophy of education; Develop workforce preparation to meet 21 century challenges; Training of teacher; and Promote use of e- books.
Use of detailed documents like Vocational Education and Training Authority Management System VET-MIS which is for uploading students’ marks, this system (software) is installed at all VETA institutions nationwide in Tanzania. ATC use both SMS and VET MIS. According to constructivism theory it insists on the involvement of students or learners in the process of teaching and learning to make sure the implementation of CBET are followed and have different documents to control management on training and learning in a required manner. 

Use of detailed scheme of training and instructional planning assessment /psychomotor (Appendix 10) on how to follow procedure when teaching, to make sure quality of teaching and learning is followed to improve quality control and quality assurance (Appendix 11). 

3.11   Procedure for Data Collection
Data collection involved administering questionnaires, conducting interviews, focus group discussions, performing observation and documentary reviews. Most of the data collection was done after class hours. 
Questionnaires were distributed to vocational teachers and students of ATC, AVTC and VHTTC; 210 questionnaires were distributed to vocational teachers and 192 questionnaires from teacher respondents were returned back to the researcher, 16 questionnaires were returned to the researcher when the researcher had already completed the analysis, and 2 questionnaires were not returned back at all. Meanwhile, 225 questionnaires were distributed to the student respondents, 211 were accurately filled and returned back to the researcher for analysis. Questionnaires entries were built based on the objectives and research questions. During designing questionnaire, the researcher insured the question items included   were valid, reliable and understandable (Richard & Schimidt, 2002). Researcher used both open ended (unstructured) and closed ended (structured) questions. Seliger and Shohamy (1989) suggest the use of closed ended because they are easy to be analyzed and are more efficient.  Questionnaires were advantageous because researcher collected huge scale of data through them. Some students filled in the questionnaire right there, but there others who needed some extra time to complete. These were allowed to go home with the questionnaire and bring back to the researcher after three days.  
Vocational teachers and students were interviewed for the study. Interview questions were based on the specific research objectives 1 and 3. Respondents were interviewed in the classroom and were used one and a half hours.
 During interview the researcher introduced herself and initiated a friendly but proficient discussion with respondents, also explained the aim of the study, the importance and duration of the interview (Easwaramoorthy, 2006). Burns (1999) contend that interview is popular and widely used means of collecting qualitative data.  
To carry out the observation and documentary review, the researcher visited the computer rooms, the libraries, offices, and classrooms to collect data. Data collection was exercised from 11 February 2019 up to July 2019 in the TVET Colleges in Arusha, ATC, VHTTI and AVTC.
Table 3.7:   Data Collection Process Summary
	Instrument
	Rationale
	Specific Objective
	Research process

	Interviews
	The researcher collected 

-Thoughts

-Feelings

-Experiences of the respondents
	Objective 1

Objective 3
	Interview questions

	Questionnaires
	 The researcher collected 

participants’ perceptions on the use of ICT for teaching and learning
	Objective 2


	Checked availability and use of ICT



	Observation Checklist
	Data was directly collected from the participants
	
	Checked connection of internet

	Documentary review


	Information which were not easy to get from respondents 
	  Objective 3
	-ICT Policy 2003

-Development vision 2025 

-VET-MIS, Instr. Pycho

-Education and training Policy 2014

	Focus group discussion


	More data collected from respondents who were free to talk
	Objective 4
	-Consensus chosen

-Issues raised

-Agreed and reported


3.12
Validity and Reliability for the Study 

According to Maxwell (1992), validity is the degree to which scores on an investigation or response to question items enable individual to make meaningful and appropriate interpretations. Items in the instruments were aligned to the specific objectives and research questions to obtain validity.    

Reliability refers to the way in which same answers found in the use of various instruments several times resulted to have same results and interpretation. For the research to be with level of reliability, researchers formulated the same results by using different instruments (triangulation) in the same conditions. Through various instruments and the same respondents data were collected, the instrument for data collection were peer reviewed (piloted) by supervisors and through my colleague and the opinion, advices together with suggestions obtained were used to modify them before distributing to the required research areas which were Arusha Technical College, Oljoro and Njiro VETA.
3.13   Data Analysis 
 Procedures of classifying, coding, and tabulating the collected data is called data analysis (Magigi, 2015). Data analysis is defined as a process of cleaning, transforming and modeling data to discover valuable information for decision making. It is gathering information by using appropriate application or tool which then allows the researcher to explore the data and find a model which helps to take a decision or conclusion on it. Primary data collected were entered in a computer according to variables. Collected data were analyzed using both qualitative and quantitative methods. Quantitative data were analyzed using frequencies, mean and tables with the aid of IBM Statistical Package for Social Sciences Version 20.0 (SPSS). Furthermore, descriptive analysis which concerned frequencies, mean, standard deviation and percentages were presented, graphical presentations were done for some cases. With the coding, data were arranged into various groups and sub- groups. During SPSS data analysis the following procedures were followed: data cleaning, analysis, interpretation, and visualization. According to Babbie and Mouton (2005) data should be cleaned and checked the errors. Data were cleaned or edited to check the completeness of data and identification of errors. Data were cleaned to check for the errors and error free was done by the researcher. Editing occurred during coding (Singleton & Straits, 2004).
3.13.1   Inferential statistics 

This is a data analysis technique that was used to extend the scope of descriptive statistics by the researcher, by examining the relationship within a data set. Generally, the stratified enabled inference to be done, and was reached by estimation of population parameters and hypothesis testing.  Scores and proportions were done by using chi-square test. Inferential is a test which statistical that within it a set of sample data and on the basic of an expected distribution of the data examines, e.g. t, f, z or chi- square.  It is a procedure for judging whether a test detected a variable difference between two or more groups. Steps involved in the hypothesis testing were:  

The null hypothesis (Ho) and alternative hypothesis (Hi) were explained. The significant level selected. Appropriate test to use was selected.
Rule to obtain critical value from the table and state the decision rule decided.

If the statistical test fall in the critical region we reject the null hypothesis= Ho

The value of the statistics test determined. Then the statistics test with the critical value compared and concluded either the Ho rejected or accepted Hi (Creswell, 2014). 
3.13.2   Content analyses
According to Cavanagh (1997) the content analysis is the method used to analyze text data. Content analysis includes three different approaches used to interpret text data which are conventional, directed and summative text. The aim of content analysis is described as a research method for the subjective interpretation of content of text data through organized categorization process of coding and identifying the mass or pattern (Hsiu- Fang Itsieh & Shannon, 2005). The process was as follows: data coding, categorizing, systematizing and arranging in schematic method.
The researcher used conventional content analysis for the purpose of describing phenomenon. This method is applied when the present theory on a phenomenon is limited (Hsiu- Fang Itsieh & Shannon, 2005). In conventional content analysis, the analysis entails reading repeatedly all the primary data collected through interview questions. Content analysis entails to be conducted by more structured procedures compared with the process in conventional approach (Hickey & Kipping, 1996). Coding of directed analysis entails starting with various strategies according to research questions. The strategies entail reading of the transcript and highlight all the text that from the beginning appears to represent an emotional reaction if the aim of the research is to recognize and categorize all instances of a particular phenomenon. The coding of all highlighted passenger using predetermined codes follows uncategorized data could be named with a new code (Mogan, 1993). The quantification and identification of words with the aim of understanding use of the word is the start of using a summative content analysis. The quantification is an effort to explore the practice. In summative content analysis data analysis starts with investigation for occurrences of the recognized words and these worlds identified were then calculated (Hsiu- Fang itsieh & Shannon, 2005). The advantage of summative is that it is low profile and non-immediate way to study the phenomenon of internet (Babbie, 1992). Each of these analyses comprise of seven steps which were followed by the researcher. The researcher prepared the research questions to be administered. The selected sample comprised of 192 vocational teachers and 211 students of TVET to make 403 sample then the categorization was applied, the coding process and code training was outlined and completing of coding procedure was done. The reliability and credibility was determined and lastly the analysis of the results of the code process was done (Kaid, 1989).                      
3.14   Research ethical considerations 
According to Andrews (2012) ethical issues arise due to discipline which should be perceived when assessing the design and maintain subject of study and safeguarding security and confidentiality of all information collected from the respondent and taking permit in all issues concerning one’s study. Further, Al- Omari, Deokar and Walters (2012) defines research ethical issue as a term that refers to conformation to professional practices for the purpose of credibility. The study adhered to ethical considerations. 
3.14.1   Permission 
Permission was sought to conduct research from the Open University of Tanzania (OUT) and in studied colleges. The ethics touched all stakeholders of research, the respondents, the researcher, the funding agencies and the users. The institutions dealing with ethics include higher learning institutions; these are very sensitive on issues of ethics.
After preparation of the research proposal with guidance from the research supervisors and presented to the college, permission was granted for data collection.  And therefore, the researcher requested for a permit and clearance letter to conduct the research; one permit from the Open University of Tanzania at the office of the Directorate of Research Publications and Postgraduate Studies, the other permit from the Prime Minister’s Office, Regional Administration and Local Government office. The researcher obtained the Clearance letter from Directorate of Postgraduate Studies Office at the Open University of Tanzania. A letter was then written to Regional Administration Officer (RAS) Arusha to seek permission for data collection in Arusha region, and from Arusha City Council permission was granted to collect data at Arusha Technical College (ATC), Vocational Education and Training Authority Hotel Tourism Training Institute, (VHTTI) Njiro, and Arusha Vocational Training Center (AVTC) Oljoro. This was done by writing a letter to the Principals of these colleges to inform them that the permission was granted to the researcher to conduct research and collect data as requested (Appendix 2 and Appendix 3). 

At the institutions, the researcher introduced herself to the respondents and the study and the respondents introduced themselves to the researcher. After being familiar to each other respondents were ready to participate (Mutarubukwa, 2006).
3.14.2   Confidential issues 
They involve the rights of the individuals who gave data while being ensured that the information they were giving was treated in a sensitive manner, treating data confidential. Study respondents were ensured that their anonymity would be maintained, their names will be kept anonymous and all the data provided will be treated confidential and were to be used for research purposes only. 
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Figure 3.3:   Research Methodology Summary

Source: Field data (2019)
3.15   Chapter summary 

In this chapter the research approach, research paradigm, research design, study site, have been described. Methods of data collection and procedures were used to achieve the likely answers to the research questions. From the beginning, the methodology described in this chapter enabled the researcher to systematically follow and conduct the research processes by employing various research instruments while maintaining research ethics to enhance professionalism. The subsequent chapters, that is, chapter four and five will focus on research findings and discussion; whereas chapter six will deal with study summary, conclusions and recommendations.       

CHAPTER FOUR
USE AND QUALIFICATION OF ICT FACILITIES
4.1   Introduction

This chapter presents and discusses the findings based on two objectives of the study which are: to evaluate the qualifications and ICT experiences of teachears in TVET; and to assess availability and use of ICT facilities for teaching and learning in TVET by teachers and students.  Specifically, the chapter presents the findings based on the first and second specific objectives of the study, while objective three and four will be presented in chapter five.
4.2   Students and involvement in using ICT 
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Figure 4.1:   Students Respondents Percentage

Source: Field data (2019)
Figure 4.1 shows that in the study the overall percentage of the male students using ICTs for learning were 68.7% (n=145) while female students who used ICT for learning were 31.3% (n=66). This shows that there were more male students using ICT compared to female students.  This indicates that use of ICT among female and male is uneven and is biased through gender, location, class and religion resulting to high ICT illiteracy rates for girls and woman. This finding revealed that the female capability in ICTs was still low and this is shown by those female students admitted to study in these institutions. These findings are similar with those obtained by Murgo (2013) in a study titled, “A comparison of technical and vocational acquired skills between male and female in TVET institutions.” The study indicated minor involvement of women in the hard work force and application of women effort in unskillful or little capable, low earnings labour as well as part time and casual employment. The findings found that male students considerably and very much gained interpersonal skills, ICT skills, serious study, talented to use statistical data and supervision skills than females. In Murgo’s study male students also acquired significant taught skills two times superior than female students. The study concluded that male students obtained talent in various parts than female students. Also, female students acquired high important skills in capability to work in a group, managerial skills and intellectual experience than males. The study recommended that there is necessity to increase vocational and technical training and get better admission to safeguard for females in disciplines related with ICT and engineering in general.

4.2.1   Teachers Description and Experience in ICT Use
A total of 192 teachers were involved in the study. Table 4.1 presents their characteristics based on gender and age. 
Table 4.1:
Teachers Respondents Characteristics
	INSTITUTES

	VARIABLE
	ATC N=110
	AVTC-OLJORO N=59
	VHTTI-NJIRO N=23
	MEAN
	Frequency
	χ²

	Gender 
	
	
	 
	    
	 
	38.521*

	Female
	20%
	37.3%
	43.5%
	33.6
	 53 
	 

	Male
	80%
	62.7%
	56.5%
	66.4
	139 
	 

	Age 
	 
	 
	 
	 
	 
	45.406*

	18-30
	12.7%
	 35.6%
	34.8%
	27.7
	43 
	 

	31-50
	64.5%
	  44.1%
	 47.8%
	52.1
	108 
	 

	51-above
	22.7%
	20.3%
	 17.4%
	20.1
	 41 
	

	 Gender and Age is Statistically significant at *P=0.05


 Source: Field Data (2019) 
As Table 4.1 demonstrates, among the 192 teachers involved in the study, 53 were females and 139 were males.  It also shows that most teachers 52.1% (n=108) were aged between 31-50 years, 22.40% (n=43) were aged between 18-30 years, 21.35% (n=41) were aged 51 years and above, making total of 100% (n=192) of all  teachers respondents.  Age has its role in determining the experience in using ICT. Older and younger teachers view the use of ICT differently.   In the early years when ICT was introduced there were some older teachers who could manage using ICT in teaching, but also there were some who could not manage to use ICT.  Due to the digital age and through collaboration, facilitators and learners can share through WWW and can use ICTs like internet, computer, Smart-phone and can gain experience on using ICT. This finding is similar with the findings from the study done by Ramadan, Chen and Hudson, (2018) who found out that the younger teachers were more digitally progressive when compared with their fellow older teachers. In vocational training centres (VTC) the teachers are refered to as instructors but here the researcher called them teachers because the researcher did not only deal with VTC but also TVET which means the connection of TET and VTC or Vocational Education Training (VET).   
Table 4.1 also shows that the male teachers respondents were many 72.40% (n=139) while female respondents were few 27.60% (n=59) compared to total teachers respondents 100% (n=192). This finding is associated to the students who had been admitted to join engineering related fields TVET to be very few compared to the male counterparts.  As the number of female students is small, it is also expected later the number of employed teachers to also be small.   

4.3   Qualification and ICT experience of Teachers 

The study was interested in understanding the qualifications and work experiences of teachers in using ICT in TVET. It was necessary to find this information in order to relate with the role of ICT in TVET colleges. The presentation begins with qualifications of teachers. The findings   answer the first objective which sought to evaluate the qualifications of teachers and their ICT work experiences in TVET. 
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Figure 4.2:
Teachers Respondents Percentage and Gender 

Source: Field work (2019)

4.3.1   Qualifications of Teachers

Findings on Table 4.2 reveal that most teachers, 36.8% (n=71) were holders of bachelor degree in engineering and science subjects, 22.5% (n=43) had diploma in various academic fields, 21.4% (n=12) had postgraduate diploma and these were the ones having attained their masters and PhDs, 13.0% (n=25) possessed VETA certificates and only a few of them 6.3% (n=12) completed secondary schools. The findings imply that big numbers of the vocational teachers had the required qualification to teach in TVET colleges, NTA levels and NVA levels. The study found out that teachers had ICT qualification for teaching; however, they lacked ICT skills and facilities for use in teaching. Evidence is from the National ICT Policy 2003 which explained that lack of trained ICT skills for teachers to teach computer studies in secondary schools shows that there is lack of ICT skilled teachers even at the TVET colleges (URT, 2016).  This finding is associated with the study done by Alazam et al., (2012) on Teachers’ ICT skills and ICT integration in the classroom: the case of technical teachers in Malaysia. The study revealed that most of the vocational and school teachers, 80% possessed bachelor degrees in engineering and science subjects. 12.2% were the holders of diplomas and just 8.2 possessed post graduate qualifications for level of masters only. The findings are summarized in Table 4.2.
Table 4.2:
Qualifications of Teachers

	INSTITUTES

	VARIABLE 
	ATC N=110
	AVTC-OLJORO N=59
	VHTTI-NJIRO N=23
	MEAN
	Frequency

	Level of Education 
	              Percentage
	
	

	Postgraduate
	35.5 (%)
	0 (%)
	8.7 (%)
	22.1
	41

	Degree                    39.1(%)         18.6 (%)    73.9 (%)     43.9          71
Diploma                18.2 (%)      32.2 (%)      17.4 (%)    22.6           43

	Secondary
	0 (%)
	20.3 (%)
	0(%)
	20.3
	12

	VETA Cert.
	7.3 (%)
	28.8 (%)
	0 (%)
	18.1
	25

	
	
	
	
	
	


Source: Field Data (2019) 
4.3.2   Frequency of using ICT in teaching 
The study sought to find out work experience of teacher in order to determine the use ICT in teaching and learning as far as TVET is concerned. Findings are provided in Table 4.3.
Table 4.3:
Teaching Computer skills With Confidence
	Frequency of teachers in teaching and in using computer with confidence
	Experience in teaching (Years)
	Teaching Computer skills with confidence

	7
	2
	D


	2
	10
	A


	4
	12
	A


	1
	30
	A


	3
	7
	A


	1
4

2

6
	28
1

4

5
	A
A

D

A



	
	
	

	Key: A=Agree, D=Disagree, SA=Strongly Agree I 
Source: Field Work (2019)


Table 4.3 shows that vocational teachers who were interviewed had experience of more than 5 years of using ICT facilities in teaching TVET colleges regardless of their age.  Among 7 teachers only two experienced teachers disagree of teaching using computer with confidence, only one (1) experienced teacher with 30 years of teaching can teach using computer without any problem. These results revealed that long teachers can better teach using computer after stayed with it for a long time, because no most of long service teachers (experienced teachers) agreed of using computer for teaching with confidence. The finding concurs with the study done by Rozell and Gardner (1999) who found that the more teachers used ample time with computers by adhering to guidelines they were expected to place better role in using ICT facilities. Furthermore, the study revealed that there were poor instructional plans; although many teachers have planning skills still most of them were found with no lesson plans, assessment plan   and even scheme of work, though TVET regulations and NACTE guideline require them to do so. 
Table 4.4 demonstrates that 7 teachers with only two years in teaching feared using computer skills in teaching, this means that they do not have confidence that they can use computer in their teaching. Six teachers with five years in teaching agreed to clearly use ICT in teaching. This implies that although young teachers were familiar with ICT, they cannot necessarily use ICT for teaching clearly than elder teachers. 
Table 4. 4:   Various Uses of ICT Facilities by Teachers
	Frequency
	Experience in teaching (Years)
	Ways of teach using ICT

	7
	2
	I just use blackboard

	2
	10
	PPT

	4
	12
	PPT

	1
	30
	Overhead Projector

	3
	7
	PPT

	1
	28
	Using internet to

prepare the handout

	4
	1
	I don’t use ICT just blackboard

	2
	4
	PPT

	6
	5
	using internet to prepare the handout


Source: Field Work (2019)
Table 4.4 and Table 4.5 show that most experienced teachers were ONLY using ICT for teaching. However, most of them only use internet to search for materials for teaching and use PowerPoint Presentations (PPT) during teaching.
Table 4.5:
Easy teaching Using ICT
	Number of 
teachers 
	Number of 
years in   teaching 
	Easy Teaching Using ICT

	7
	2
	Agree

	2
	10
	Strong Agree

	4
	12
	Agree

	1
	30
	Agree

	3
	7
	Agree

	1
	28
	Strong Agree

	4
	1
	Agree

	2
	4
	Disagree

	6
	5
	Agree


Source: Field Work (2019) 
4.3.3   Age and Education level of Teachers
Through interview the study determined age and educational level teachers in order to discover whether age was a factor in their use of ICT facilities in TVET colleges. The summary of the findings in Table 4.6 shows that 12 teachers had certificates in secondary education where 7 out of 12 aged between 18-30 years, 2 out of 12 aged between 31-50 years, and 3 out of 12 aged above 51 years. Also, 25 teachers had certificates from VETA where 8 out of 25 were aged between 18-30 years, 13 out of 25 aged between 31-50 years, and 4 out of 25 aged above 51 years. Similarly, 45  teachers were Diploma holders where 11 out of 45 aged between 18-30 years, 20 out of 45 aged between 31-50 years, and 14 out of 45 aged above 51 years. In addition, 71 teachers had degree in Engineering where 15 out of 71 aged between 18-30 years, 47 out of 71 aged between 31-50 years, and 9 out of 71 aged above 51 years. Finally, 39 teachers had postgraduate in Engineering where 2 out of 39 aged between 18-30 years, 26 out of 39 aged between 31-50 years, and 11 out of 39 aged above 51 years. Therefore, the discussion of age and educational level in relation to this study considered the age bracket of 31-50 because most  teachers fell under this age group. The use of computer by students in their early years could help them be familiar with ICT as they mature in learning. This finding associate with findings obtained in a study by Alazam et al., (2012) which revealed that computer use by early age students helps them learn ICT skills as they grow up in education. Children need to use technology from an early stage and it is important to prepare them for future use. If students do this, they equip themselves for the world of work from their early age. When early age children are involved in dealing with technology they try to be involved and become familiar with technology for their future lives (Plowman and McPake, 2013).

Schunk and Usher in 2011 viewed behaviorism as a learning, as a sequence of stimulus and response action in the learner. They viewed the teacher’s or instructor’s role as one of modifying behavior, by setting up situations where by learning is reinforced by desired responses being exhibited. When a natural reflex occurs as a response to a stimulus, it referred to a classical conditioning. This was discovered during the study of the more experienced dogs commencing salivating whether they saw the person who was feeding them even if they did not arrive with any food. They had learned to associate the sight of the person feeding them (stimulus) with the salivation (the response). 

Further, cognitivism believes that learning occurs when the learner processes information, the theory was developed by watching and observing children that as a child develops they build and develop cognitive structures such as mental maps or linked concept in their response to experiences that occur within their environment (Zimmerman and Schunk, 2011).
Table 4.6:   Age and Education Level of Teachers

	Level of Education
	Age between (Years)
	Frequency
	Percent (%)

	VETA
	18-30



	8
	32.0

	
	31-50


	13
	52.0

	
	51-above


	4
	16.0

	
	Total
	25
	100.0

	Diploma
	18-30


	11
	24.4

	
	31-50


	20
	44.4

	
	51-above


	14
	31.1

	
	Total
	45
	100.0

	Degree
	18-30


	15
	21.1

	
	31-50


	47
	66.2

	
	51-above


	9
	12.7

	
	Total
	71
	100.0

	Postgraduate
	18-30


	2
	5.1

	
	31-50


	26
	66.7

	
	51-above


	11
	28.2

	
	Total
	39
	100.0

	Secondary
	18-30


	7
	58.3

	
	31-50


	2
	16.7

	
	51-above


	3
	25.0

	
	Total
	12
	100.0


Source: Field Data (2019)
4.3.4   Experiences of  Teachers in using ICT facilities

The study sought to reveal the experience of teachers in using ICT facilities. The summary of the findings in Table 4.7 shows that most vocational teachers 47, had bachelor degree and were mostly experienced in using ICT facilities, followed by 26 teachers with postgraduate qualifications including masters and PhDs, 20 diploma, while 13 were graduates from VETA, and 2 teachers had secondary education certificate.  
The study also found that teachers whose age was between 31-51were more competent than those below 31 and those above 51.    The findings imply that the higher the experience of teachers in using ICT facilities the higher the role they made for ICT in TVET. Teachers work experience brought changeability in the research findings (Mutuku, 2012). Study by Alazam et al., (2012) contrast the findings of this study which revealed that experienced teachers who possessed postgraduate degree were found to have high ability of using ICT in the process of teaching and learning than even those with bachelor degree who had few years in teaching. The situation was probably due to the fact that in these institutes teachers were upgrading to have post graduate studies, degrees and even diploma; during their upgrading they got experience on how to use ICT in teaching rather than those who have just completed  their bachelor degree and they know how to use ICT and were not yet experienced in teaching. The study also found that in this context of TVET engineering subjects were taught, the number of males are many compared to females, again this is probably because most females thought that engineering subjects are for males. 
Although a study undertaken by U.S National Centre for Education Statistics (2000) as cited by Buabeng-Andoh (2012) revealed that 33% teachers with more than twenty years in teaching were found to have difficulties in using ICT facilities in secondary schools, this study has proved the contrary in TVET colleges. Basically, that is because most of long experienced TVET teachers had gone through short course seminars in ICT applications conducted several times a year through in-house training.
Table 4.7:
Experience of Teachers in using ICT facilities

	Age
	Level of Education
	ICT Experiences (Years)
	Frequency
	Percent

	31-50

	Secondary
VETA Certificate
	0-1
	1
	50.0

	
	
	5-above
	1
	50.0

	
	
	Total
	2
	100.0

	
	
	1-2

2-3

3-4

5-above
	3

4

3

3
	23.1

30.8

23.1

23.1

	
	
	Total
	13
	100.0

	
	Diploma
	0-1
	2
	10.0

	
	
	1-2
	1
	5.0

	
	
	2-3
	5
	25.0

	
	
	3-4
	7
	35.0

	
	
	5-above
	5
	25

	
	
	Total
	20
	100.0

	
	Degree
	0-1
	1
	2.1

	
	
	1-2
	1
	2.1

	
	
	2-3
	8
	17.0

	
	
	3-4
	10
	21.3

	
	
	5-above
	27
	57.4

	
	
	Total
	47
	100.0

	
	Postgraduate degree
	3-4
	3
	11.5

	
	
	5-above
	23
	88.5

	
	
	Total
	26
	100.0

	
	
	
	
	


Source: Field Data (2019)
Table 4.8 shows that 115 teachers used ICT in excel, 119 used it in searching for teaching materials from the web, and 143 used ICT for power point presentations. This shows that teachers were much experienced in searching for teaching materials from the web and also most of them were experienced in teaching using power point presentations inside the classroom. 
Table 4.8:
Teachers and use of ICT software for Teaching 
	VARIABLE
	ATC N=110
	AVTC-OLJORO N=59
	VHTTI-NJIRO N=23
	MEAN
	Frequency
	χ²

	Use-Power point 
	 
	 
	 
	 
	 
	281.688*

	YES
	98.1%
	98.4%
	86.9%
	94.5
	143
	 

	NO
	1.9%
	1.6%
	13.1%
	13.9
	49
	 

	Formula-use In Excel 
	 
	 
	 
	 
	 
	125.656*

	YES 
	92.7%
	81.3%
	95.7%
	85.3
	115
	 

	NO 
	7.3%
	18.7%
	4.3%
	14.7
	77
	 

	Web-Materials-search 
	 
	 
	 
	 
	 
	342.125*

	YES
	99.1%
	66.1%
	95.6%
	21.1
	172
	 

	NO 
	0.9 %
	33.9%
	4.4
	13.2
	20
	 

	Statistically significant: *P=0.05

Source: Field work (2019)


Table 4.9 shows that ICT experience was investigated where most males were found to be experienced in using ICT in all education levels, consider ICT experience of all levels of education and experience 5 years and above. Three (3) VETA male teachers were found to be experienced except for only 1 female teacher.  13 diploma male teachers were found to be more experienced compared to only 2 female teachers who were not.
Table 4.9:
ICT Experience with Teacher and Education Level 
	Education Level
	 Gender
	ICT Experience
	Frequency
	Percent

	VETA Certificate
	 Male
	0-1
	1
	5.3

	
	
	1-2
	5
	26.3

	
	
	2-3
	6
	31.6

	
	
	3-4
	4
	21.1

	
	
	5-above
	3
	15.8

	
	
	Total
	19
	100.0

	
	Female
	0-1
	1
	16.7

	
	
	1-2
	1
	16.7

	
	
	2-3
	1
	16.7

	
	
	3-4
	2
	33.3

	
	
	5-above
	1
	16.7

	
	
	Total
	6
	100

	Diploma
	Male
	0-1
	1
	3.1

	
	
	1-2
	3
	9.4

	
	
	2-3
	5
	15.6

	
	
	3-4
	10
	31.3

	
	
	5-above
	13
	40.6

	
	
	Total
	32
	100.0

	
	Female
	0-1
	2
	15.4

	
	
	1-2
	1
	7.7

	
	
	2-3
	4
	30.8

	
	
	3-4
	4
	30.8

	
	
	5-above
	2
	15.4

	
	
	Total
	13
	100.0


Source: Field data (2019)
The situation found in this study is that male teachers who are experienced were far many compared to females. However, this finding is similar with study findings in a study done by Buabeng-Andoh (2012) where teachers’ computer experience corresponds optimistically to their computer attitudes. The males were probable to deal with computers than females. Volman and van Eck (2001) commented that gender variation and ICT use have been informed in several studies. However, studies that associate with teachers’ gender and ICT use have mentioned female teachers in low stage of computer use owing to their inadequate technology application skills, and curiosity.   
Similarly, in Table 4.10 summary, difference in gender and ICT experience was seen, most males were found to be experienced in using ICT in all education levels, consider ICT experience of all level of education and experience 5 years and above. For those with degree, 32 male teachers were found to be experienced with more than five years while only 7 females teachers were found to be experienced, for those with postgraduate degree, that is masters and PhD, no females teachers were found to be experienced while 26 males teachers were found having experience of ICT of 5 and above years, 3 male experienced teachers were found in secondary school education level but no female teachers.

Table 4.10:   Education Level and ICT Experience In teaching. 
Education             Gender            Experience     Frequency

Level                    (Years)          (Years)              Percent
	Secondary
	Male
	
	0-1
	1
	16.7

	
	
	
	3-4
	2
	33.3

	
	
	
	5-above
	3
	50.0

	
	
	
	Total
	6
	100.0

	
	Female
	
	0-1
	1
	16.7

	
	
	
	1-2
	2
	33.3

	
	
	
	2-3
	3
	50.0

	
	
	
	Total
	6
	100.0

	Degree
	Male
	
	0-1
	1
	2.0

	
	
	
	1-2
	3
	5.9

	
	
	
	2-3
	8
	15.7

	
	
	
	3-4
	7
	13.7

	
	
	
	5-above
	32
	62.7

	
	
	
	Total
	51
	100.0



	
	Female
	
	0-1
	2
	10.0

	
	
	
	1-2
	1
	5.0

	
	
	
	2-3
	3
	15.5

	
	
	
	3-4
	7
	35.0

	
	
	
	5-above
	7
	35.0

	
	
	
	Total
	20
	100.0



	Postgraduate
Degree (Masters &PhD)
	Male
	
	2-3
	1
	3.2

	
	
	
	3-4
	4
	12.9

	
	
	
	5-above
	26
	83.9

	
	
	
	Total
	31
	100.0




Source: Field work (2019)
4.4   Availability and Use of ICT facilities in TVET 
Objective two assessed availability and use of ICT facilities for teaching and learning on TVET.
The study sought to establish whether TVET institutions have adequate and appropriate ICT facilities for use by students and teachers. ICT facilities for use are such as Video camera, Video players, CDs, Auto-CAD, Simulation, Projectors, Digital Camera, Laptops, Desktops and the like. Using computer such as laptop and desktop students and teachers can access information everywhere. Simulations for example and virtual reality offer students the unique opportunity of facing real thing while in practice and could be an actual way to help students understand how to achieve. Simulation includes the combinations of texture, color, graphics, voice, text and various other software elements that would be capable to sustain and attract students’ learning (Ziden, 2013).
4.4.1   Availability and Use of Video Camera and Video Player

In the first instance, questionnaires were administered to students who were asked to put a tick against Video Camera and Video Player to indicate their availability then to agree or disagree on their usefulness in terms of strong, average, fairly, and not sure. 
The findings are summarized in Table 4.11 which shows 131 students from Arusha technical (ATC), Arusha Vocational training centre Oljoro (AVTC)-Oljoro, together with VETA Hotel Tourism Training Institute (VHTTI) agreed on availability and that they were taught using Video Camera. According to the study findings, most of the respondents were highly competent in using ICT facilities such as video camera. The findings show equivalent mean of 18.7 of all students who participated in this study.
Table 4.11: 
Availability and use of Video Cameras and Players at Laboratories
	VARIABLE
	ATC N=175
	AVTC-OLJORO N=21
	VHTTI-NJIRO N=15
	MEAN
	Frequency
	

	Video Camera
	 
	 
	 
	 
	 
	

	Available
	62.3%
	52.4%
	73.3%
	62.6
	131
	 

	Not Available
	37.7%
	47.6%
	26.7%
	     52.8
	80
	 

	               
	
	-
	-
	
	
	 

	Video Players

Available              68.5%               42.8%            80%        74.3               141  

Not Available       31.5%               57.2%            30.8%     56.3                47
                                                                               


Source: Field work, 2019
Again, from Table 4.11, about 141 students agreed on the availability of the video players and that they were taught using video players. This is equivalent to 74.3 mean of all students. 80 students disagreed on availability of video camera with mean of 52.8; also, 141 students indicated that video players were available at the institutes with mean of 74.3 and 47 disagreed on its availability with 56.3 mean. This finding implies that the presence of video camera and video player were enough to enable students make electronic motion pictures and hold various images, as well, students used video players to play back the digital videos from media such as optical discs (Chinien, 2003).    
Table 4.12:   Association between Video Camera and Video Player 

                                                                            Video camera            Video player

Chi-Square (χ²)                                                    49.128*                    60.806*

Difference                                                               2                             3

Assumption                                                           .000                        .000

___________________________________________________________________

Source: Field work (2019) 
Table 4.12 shows there is a statistically significant relationship at 5% level (p=0) between video camera and video players.  Video camera χ² = 49.128*, df =2, ˂ 0.05

Video player χ² = 60.806*, df = 3, ˂ 0.05. The association shows that at 5% level (P=0) there is statistically significant relationship between video camera and video player. Recorded audio and video using camera can be played over and over against for as long as it takes a student to comprehend the materials. Recorded video can be much elaborated descriptively in improving the effect of the lacking of availability of instructional materials. The interactive Radio instruction programs can also helped schools improve the skills of untrained teachers.                                                       
Table 4.13 shows 152 students agreed that they were using Auto CAD with mean of 62.1. Again, 171 students agreed to use drawing board when learning, with the mean of 81.9. Traditional technical drawing is mostly done by Arusha Vocational Training Centre shown by 72% who agreed compared with 28 % who disagreed on using AutoCAD. The finding is similar to that of Oyebode, Adebayo, and Olowe (2015) which showed constructive force produced by Auto CAD package on teachers and students toward teaching and learning Auto CAD package through instructing engineering drawing in different programmes. 
Table 4.13:   Availability of Auto CAD and Drawing Board for use by Students  
	           
	 

INTITUTES
	 
	 
	 
	 

	VARIABLE
	ATC N=175
	AVTC-OLJORO N=21
	VHTTI-NJIRO N=15
	MEAN
	Frequency
	χ²

	Is there any Auto CAD for teaching and learning at your college?
	
	 
	 
	 
	 
	155.223*

	YES
	72%
	52.2%
	39.9%
	62.1
	152
	 

	
	
	
	
	
	
	 

	NO
	28%
	47.8%
	60.1%
	46.6
	59
	 

	Is there any Drawing board for teaching and learning at your college
	 
	 
	 
	 
	 
	156.749*

	YES 
	82.2%
	80.9%
	42.7%
	81.9
	171
	 

	NO
	17.8%
	19.1%
	57.3%
	27.3
	40
	 

	Not sure
	
	
	
	
	
	 

	Statistically significant: *P=0.05

	Source: Field Work (2019) 
	
	
	
	
	
	 


Table 4.14: 
Association between AutoCAD and Drawing board

                                                                                 Auto CAD             Drawing board

Chi-Square (χ²)                                                          155.223*            156.749*

Difference                                                                              2                        3

Assumption                                                                        .000                   .000

Source: Field work 2019
Table 4.14 shows that there were optimistic relationships formed that resulted to the use of AutoCAD and Drawing Board. The association were statistically significant at 5% level (p=0) between AutoCAD and Drawing Board. 
4.4.2   Availability of Projectors and Access to Internet 
In the second instance, through questionnaires, students were requested to show their response on availability of projectors and access to internet along the process of teaching and learning at their colleges.
Table 4.15 shows that 171 students strongly agreed on the presence and of internet access at the institutions with mean of 75.7. Among the three colleges, VHTTI is leading in provision of internet access to students shown by 86.6% followed by ATC 83.5% and only 57.1% percentage were shown by AVTC-Oljoro whereby 192 student respondents agreed on the availability of projector technology at the institutions with 86.9 mean. The findings show that the availability of projectors encourages vocational teachers to use them in the process of teaching, and also through internet access students found their own materials at any time. This finding collaborates with Tella, Tella, Toyobo, Andika and Adewiyi (2007) that internet handling skills support teachers to cooperate with each other online for improvement of their individual understanding through the learning policy and investigate purposes for determining innovative information so as to fulfill their learners’ understanding with new awareness, enhancing their skills and solving their learning problems. 
Table 4.15:
Availability of Projectors and Internet Access  
	VARIABLE
	ATC N=175
	AVTC-OLJORO N=21
	VHTTI-NJIRO N=15
	MEAN
	Frequency
	χ²

	Is there any internet access for teaching and learning at your college
	 
	 
	 
	 
	 
	208.569*

	YES 
	83.5%
	57.1 %
	86.6 %
	75.7
	171
	 

	NO 
	16.5%
	42.9 %
	14.4 %
	28.3
	40
	 

	Any Projector for teaching and learning at your college
	 
	 
	 
	 
	 
	329.858*

	YES                               93.5%          80.9%         86.7%        86.9            192
 NO                                 6.5%           19.1%         13.3           16.9             18
 

	Statistically significant: *P=0.05

Source: Field work (2019) 


4.4.3   Availability and use of Desktop and Laptop Computers
Students indicated their responses on availability and use of Desktop and Laptop computers in the process of learning. Table 4.16 summarizes the findings.
Table 4.16: 
Availability of Desktop and Laptop Computers in the Computer Laboratories 
	VARIABLE
	ATC N=175
	AVTC-OLJORO N=21
	VHTTI-NJIRO N=15
	MEAN
	Frequency
	χ²

	Any Desktops in your college?
	 
	 
	 
	 
	 
	235.972*

	YES
	91.4%
	76.1%
	73%
	80
	187
	 

	NO
	8.6%
	23.9%
	27%
	22.4
	 24
	 


	Any Laptops use in your college?
	
	
	
	
	
	223.299*

	YES                                83.4       62          73.3            72.9     169
NO                                 16.6       38           26.7            30.4       42

	Statistically significant: *P=0.05

Source: Field work (2019) 

	


Table 4.16 shows that 187 students agreed to have desktop computers and 169 students agreed of having laptop (PC). The study shows few students use Desktop computers compared to students who use PC because Desktop computers were not enough compared to the number of students. The findings collaborate with the finding from a study done by Hamilton-Ekeke (2011) which revealed that very few students use ICT facilities belonging to their colleges. The findings imply that TVET colleges have limited ICT facilities. The study found out that insufficient ICT facilities such as computers, lack of internet connection, electricity supply which is not constant all the time, high vocational teacher student ratio in the workshops or in the classrooms, lack of printers and projectors were among the factors that led to some of the vocational teachers to rely on traditional teaching methods. Ngeze (2017) added that owning either a laptop or a Smart-phone or both implies that they are ready to use such facilities; this means that ICT is the new technology in the process of teaching and learning if they are instructed on how best they can be used.    

4.4.4   Availability and use of Digital Camera
Table 4.17 shows that 137 students agreed to be using digital camera in the process of learning by 59.7 mean. 74 students disagreed on availability of digital camera with 42.5 mean. Students also indicated their responses on availability and use of digital camera in the process of learning. The findings revealed that teachers believed that the digital camera use in the classroom could increase students’ understanding of curricular content and they were able to transform their teaching and learning positively (Mehdipour & Zerehkafi, 2013).
Table 4.17:
Use of Digital Camera
	VARIABLE
	ATC N=175
	AVTC-OLJORO N=21
	VHTTI-NJIRO N=15
	MEAN
	Frequency
	χ²


	Any Digital Camera use in your college?

	 
	 
	 
	 
	 
	51.384*

	YES
	67.4%
	38.%
	73.4%
	59.7
	137
	 

	
	
	
	
	
	
	 

	
	
	
	
	
	
	 

	NO
	32.6%
	62%
	26.6
	42.5
	74
	 


4.4.5   Accessibility of Internet for various Use
In addition, students were asked to tick on the corresponding answers indicating YES or NO with regards to accessibility of internet for various use as shown in Table 4.18.  66% (n=144) of the respondents indicated NO on accessibility of internet while 33% (n=70) indicated YES. Also, 65% (n=138) indicated NO and 35 (n=73) responded YES with regard to using laptop to access internet for various use. Similarly, 75.8% (n=160) indicated NO with reference to access of internet in internet cafe whereas 24.2% (n=51) indicated YES. Most of the students 78.2% (165) indicated YES with reference to using Smart-phone to access internet for various use, and 21.8% (n=46) students indicated No regarding the use of Smart-phone. The findings show that most TVET students can access internet at any time using Smart-phone. The finding corroborated with the finding from the study done by Shao (2014) which revealed that mobile phone employed to link the gap suspended by lack of computers in homes and limited number of college computer laboratories.   The study also established that learners use smart-phones to access internet even more than the internet services of the colleges.  It also explained the importance of using mobile phone that was easy to carry and handle, learners can access the internet everywhere and at any time; students who use computer score high marks in their academic disciplines (Shao, 2014; Kulick, 1994).
Table 4.18:
Students Access   Internet for Various Uses
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Finding of this study is similar with the study conducted by Kibona (2014) on Smart-phone effect on academic performance of higher learning students; 219 students respondents of higher learning institutions were involved, interview for Smart-phone users group was performed, results established that students were sometimes interrupted by various uses on their Smart-phones while they were studying, and so have no sufficient time to manage their Smart-phone learning schedule. They just concentrated with other issues once it became on and forgot all about what they had planned to be done. Mobile phone use also provides various information even beyond students learning, students concentrate on reading and watching posts on WhatsApp and You tube using their mobile phones even beyond, as a result, they fail to deal with other necessities required to accomplish their learning goal. Users were found to use little time dealing with their studies in a different way from their fellow students who did not have or did not employ Smart-phone.
4.4.6   Availability of Computer Laboratories, Enough Computers at  College and  Freedom  of Access to ICT facilities
Students were asked to put a tick against corresponding response to indicate YES, NO, or NOT SURE to determine availability of ICT facilities and accessibility to ICT facilities in the laboratory. Table 4.19 shows that majority of students 48.82% (n=103) indicated NO to availability of enough computers while 39.3% (n=83) indicated YES, and 11.85% (n=25) indicated NOT SURE. In terms of accessibility, 16.1% (n=34) indicated NO while 63.98% (n=135) indicated YES and 20% (n=42) indicated NOT SURE. Also, in terms availability of computer laboratory at the institution 9% (n=19) indicated NO while 90% (n=190) indicated YES and 1% (n=2) indicated NOT SURE.
Table 4.19:
Availability of Computers in the College Laboratory
INSTITUTES
Variable    ATC    AVTC    VHTTI     Mean        Frequency              χ²
Enough 

Computer 

at your College                                                                                                      41.891*     
NO                 45.7        57.1              73.3            58.7             103
YES               43.4        19.0              20.0            27.5             83.0
NOT SURE   10.9        23.8               6.7.0          13.8             25.0
ICT Freedom                                  
of Access & 

Learning                                                                                                                  89.64*
NO                 13.7        42.9              6.70          21.1              34.0
YES               66.3        47.6              60.0          58.0               135

NOT SURE    20.0        9.50          33.3             20.9               42

Availability 
of Computer                                                                                                          307.46*     
 Laboratory
NO                   7.40        23.8          6.7              12.6             19.0
YES                91.4         76.2         93.3             87.0             190
NOT URE       1.10       0.00         0.00               1.10            2.0

Statistically Significant: P 0.005 

N=175 ATC, N=21 AVTC, N=15 VHTTI.
Source: Field work, 2019
Lack of ICT facilities such as computers, printers, scanners was confirmed by 100 teachers and 211 students in Arusha. The findings revealed that teachers and students of Arusha TVET were only using few of ICT facilities like internet, WWW, computer, spreadsheet and simulation, due to insufficient ICT facilities at the institutions. Teachers need to use the facilities as part of teaching and learning process. 
The findings were similar with those from the study done by Mafumiko (2008) who revealed the same problems in terms of shortage of science laboratories facilities in secondary schools in Tanzania. Absence of ICT facilities implies that TVET do not comply with VETA as well as VTC regulations and guidelines with regard to recommended ratio of student vis-à-vis number of ICT facilities. Having adequate laboratories or workshops could describe a lot with reference practical training as far as TVET was concerned (Mutarubukwa, 2006).
 The study revealed that teachers arranged students into small groups or one student entered in the computer laboratory per session, as shown in Figure 4.3 a student is doing simulation. The findings revealed that simulation laboratory environment has been created at ATC for effective teaching and learning, however at AVTC and VHTTI no such environment was observed by the researcher. Regarding simulation, a representation of reality, various known processes have been made and played a vital role in students and teachers for teaching and learning (Ziden, 2013). 
Figure 4.3 shows that simulation is a very important process because students can have an opportunity to try in straight forward manner. It is a most powerful experience to teach in such a classroom or self-teaching as it can maximize transfer of knowledge from academic to industry. Also, it is important to apply it during teaching and learning process because students who applied it are seen to have better retention of knowledge than those learning through lecturing only. Students need to practice real models before going to do real thing. In this century, various computer simulation programs have been developed for use by students in order for them to ask basic questions and get attracted to the topic matter. Various technology modal strategies have been used in engineering and science subjects to enhance process of teaching and learning (Akkoyun, 2017).              
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Figure 4.3:
A student is doing simulation in automotive workshop 
Source: Field Data (2019).  
However, teachers were not comfortable with such arrangements because it made them use a lot of time teaching or doing the same thing to different students. Basically, teachers did not use the same effort in all classes because those teaching classes in the evening sessions were already tired. Similarly, students attending evening sessions were uncomfortable, as such had less concentration. The finding shows that there were no enough computers from these institutions though the computer laboratories were available. The findings were in line with what Ani (2012) discovered in his study on usage and accessibility of ICT facilities among students of technical education in tertiary education in Niger state of Nigeria. The study revealed that inadequate ICT facilities made inconveniences for students’ smooth learning. 

These findings were also similar to the findings reported by Kayange and Loppa in (2014) who studied on the use of ICT in implementation of curriculum in higher learning institutions, the case study in Tanzania. In this study Kayange and Loppa found that teaching staff and students were interested in using ICT facilities in teaching and learning but lack of ICT facilities discouraged them to use it. The findings are also in line with a study done by Mwalongo (2011) in the Tanzania who studied on teachers’ perceptions about ICT for teaching, professional development, administration and personal use. This study showed that absence of ICT facilities in some schools limit teachers and students from ICT use for teaching and learning. Mwalongo suggested that the use of ICT did not depend on having many ICT tools like computers. Teachers and learners must be encouraged to use the available few ICT tools.          

4.4.7   The Statistical Relationship between Computer Laboratory, Enough Computers and ICT freedom of access
Table   4.20 shows that enough computers at college (χ²) = 41.981*, df =2, P ˂ 0.05
ICT freedom of access and learning (χ²) = 89.64*, df=2, P ˂ 0.05               
Availability of Computer Laboratory (χ²) = 307.46*, df, =3, P ˂ 0.05
Also, the association shows that at 5% level (p=0) there is statistically significant relationship between enough computers, freedom to access and availability of computer laboratory.
Table 4.20:   Computer Laboratory, Enough computers, and Freedom of

Access   
                                                         Computer Freedom {Access/ Learn} Computer Lab 

Chi-Square (χ²)                                   41.981*                   89.64*               307.46*                                     

Difference                                           2                                2                       3

Assumption                                        .000                           .000                 .000

Source: Field work (2019)

4.4.8   Computer Laboratory at ATC
Figure 4.4 is a computer laboratory at ATC, most students 75% pointed out that they had limited time to use ICT facilities. The laboratories were most of the time fully occupied because students were rotating and were immediately closed just after the session or another session of another level, therefore the time for practice for ICT was limited and left some of the students failing to be familiar with ICT facilities. During the practice sessions a big number of students stayed in groups with a single computer among the few in the laboratory due to inadequate facilities.  Due to these circumstances some   TVET students do not succeed to physically do some of the practices, which in turn affected their psychomotor skills, something very important in TVET (Mutarubukwa, 2006). 
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Figure 4.4:
Computer Laboratory at ATC

Source: Field Data (2019) 

4.4.9   Use of ICT facilities for Teaching and Learning
Teachers were asked to indicate ways (methods) they use to train students using ICT facilities. The findings indicated that, power point presentation was mostly used. To substantiate the findings, one of the teachers said: 

We often use power point because it facilitates to accommodate a lot of contents in few minutes and it catches the attention of students by looking at what is displayed in front of them. Unlike chalk and blackboard, power point prepares students to use ICT facilities. In addition, using power point is mandatory with regards to TVET guidelines so as teachers we must adhere to the guideline of our colleges. It is only when TVET colleges are short of ICT facilities chalk and blackboards are employed.

Another teacher added when he said: 
I sometimes teach my students by using a video player.  Actually, i normally brief my students what the video is all about identify what i expect 
them to do after watching the video then play for them to watch. As the video 
is finished i usually ask them a few questions and give them an assignment. 

A part from using ICT facilities in actual teaching in classroom, two teachers said they used ICT facilities even before getting into classrooms. In their own words, they said: We apply ICT facilities not only during actual classroom teaching but also we use them during preparation of lessons through searching for materials from WWW.
The study discovered that, only a few teachers used ICT facilities both for searching of materials and for teaching because ICT facilities were not enough. Again, this study revealed that the use of projector for power point presentation in teaching and learning is not a recommended method under CBET because the method emphasizes on teachers to be much involved than students in the process of learning. This finding is also similar with that in Mwalongo (2011) study which revealed that most teachers were reported to use ICT for searching materials with the aim of improving their teaching hand-outs. However, Mwalongo opined that the use of ICT facilities should not be confined only to preparation of materials and projecting power point presentations, more was needed to fully utilize ICT facilities during teaching and learning performance. That means, TVET teachers and students should utilize ICT facilities beyond simple activities they are accustomed to for the time being. 
Table 4,21 shows ICTs at the colleges studied. 

Table 4.21:
ICT at Various places at the Studied Colleges
	No
	Colleges
	Document/Category
	Item to Examine
	Comment

	1.
	ATC

AVTC

VHTTI
	Computer lab
	LMS VETMIS uploading


	Uploaded

Not yet

Not yet



	2.


	ATC

AVTC

VHTTI
	Internet connectivity
	 
	Just few places

	3
	ATC

AVTC

VHTTI
	Television
	Workshops fittings   
	Present

-

-

	4.
	ATC

AVTC

VHTTI
	Workshop//Training 
	Training of ICT 
	Done by few vocational teachers

	5.

 
	ATC

AVTC

VHTTI
	Engineering software  


	-Mechanical Computer Aided Design Software (MCAD)

-Modeling and simulation software
	Only present at ATC


6.      All Institutes                                             Moodle                        None at all                                         

                                                                                                               institutes
                                                                           Zoom use             

Although some of the software and their web sites and e- information like at ATC are available, they are not all employed for lessons delivery. For example, there is no incorporation of Moodle and zoom to deliver ICT program at TVET. Online activities that are employed by all TVET students and teachers are VET MISS online for filling in students marks and for them to access and see their performance together with SMS.
4.4.10   Various ICTs Web Used by Students

Question 9 on students questionnaires asked them to state the web preferred for use by most students. Table 4:22 gives a summary of the findings. Upon using WhatsApp, 172 among student respondents indicated YES on using WhatsApp for various purposes and this were the mean 74 of all students, and only 39 among student respondents indicated NO to use WhatsApp for various purposes this were the mean of 25.4 of the whole student respondents. 123 of the student respondents indicated NO to use Instagram, and 88 student respondents said NO to use Instagram. 141 said NO to use Face book, and 70 said YES to use Face book, 179 said NO to use Twitter while 32 said YES to use Twitter for various use. 178 students indicated NO to use Jamii forum and 33 say YES to use Jamii forum, while 83 said NO to use You tube and 128 said YES to use You tube.  These findings show that students can access anything of interest they want and without self-control because most students 114 among 211 students are of age between 17-24 which is a foolish age so the web they were using to search were normally are not relevant to their studies therefore, this is among the challenges that arise from technology advancement. The findings show that students use Smart-phone to substitute for inadequacy of ICT at the institutions. Students can access anything at any time and everywhere using their smart-phone. Learners can switch to any web during lecture time even if without internet connection. Sometimes learners misuse Smart-phone and therefore have limited time to learn and listen to the lectures.  
This finding is similar to findings from study done by Kibona and Mgaya (2015) who found that students of the age between 20-25 or below age of 25 are  likely to  mostly use their smart-phones mainly for social networking on the social sites like Facebook and  Instagram, rather than using their phones for educational puporses.

Table 4.22: 
Web Used by Most Student Respondents 

	                              INSTTITUTE
	
	

	VARIABLE
	ATC N=175
	AVTC-OLJORO N=15
	VHTTI-NJIRO N=21
	MEAN
	Frequency
	χ²

	WhatsApp
	 
	 
	 
	 
	
	 

	No
	15.4
	47.6
	13.3
	25.4
	         39.0
	 

	Yes
	84.6
	52.4
	86.7
	74.6
	                  

         172.0
	 

	Instagram
	
	 
	
	 
	 
	5.806*

	No
	57.1
	71.4
	53.3
	60.6
	123.0
	 

	Yes
	42.9
	28.6
	46.7
	39.4
	88.0
	 

	Facebook
	
	 
	 
	 
	 
	23.891*

	No
	66.9
	71.4
	60.0
	66.1
	141.0
	 

	Yes
	33.1
	28.6
	40.0
	33.9
	70.0
	 

	Twitter
	 
	 
	 
	 
	 
	102.41*

	No
	83.4
	85.7
	100
	89.7
	179.0
	 

	Yes
	16.6
	14.3
	 
	15.5
	32.0
	 

	Jamii Forum
	 
	 
	 
	 
	 
	99.645*

	No
	82.3
	90.5
	100
	90.9
	178.0
	 

	Yes
	17.7
	9.5
	 
	13.6
	33.0
	 

	You-Tube
	 
	 
	 
	 
	 
	9.597*

	No
	37.7
	52.4
	40.0
	43.4
	83.0
	 

	Yes
	62.3
	47.6
	60.0
	56.6
	128.0
	 

	Statistically significant: *P=0.05


Source: Field Data (2019)
CHAPTER FIVE 
CHALLENGES AND PERCEPTIONS ON ICT FROM TEACHING AND LEARNING EXPERIENCES
5.1   Introduction

This chapter provides analysis of the findings on the perceptions and challenges that teachers and student face in coping with technological changes. Specifically, the chapter describes and analyzes data based on the third and fourth specific objectives of the study, here respectively: To explore the perceptions of the teachers and students on the use of ICT in TVET colleges; and to analyze challenges teachers and students face in using ICT for teaching and learning in TVET.  
5.2   Perceptions of teachers and students on the use of ICT in TVET 

In exploring attitude towards use of ICT for teaching and learning, different teachers have different perceptions.  Some teachers indicated positive attitude while others showed negative attitude.
The most usually informed use of ICT for teaching involved preparation for teaching notes, teaching learning resources and preparation of examinations as shown in the extracts from various research respondents.
In explaining the reasons for effective use of ICT as a tool for teaching and learning, during interview Teacher H1 had the following to say: 
We have the benefit of using computers and other digital facilities for teaching and learning, but the available ICT facilities are not sufficient to put up to our needs. For instance, we have only one computer laboratory which is open to both vocational teachers and students. Computers inside this laboratory were not sufficient for each of the students when you are teaching in a session.

Such kind of ICT use does not empower teachers to radically amend their teaching practices. There is a necessity to go beyond such simple ICT use in teaching by linking students in the use of ICT in learning in order to change students’ learning to adapt to this innovative and modern teaching.
In exploring over again about teachers’ perceptions towards the use of ICT facilities for teaching and learning it was found that although some of the teachers benefit from using ICT facilities for teaching and learning, some of the students are not ready to cooperate in using the ICT facilities as narrated by their teachers.
 Teacher H2 commented that:
 Allowing students to   use computers in the computer laboratory does not necessarily mean they all concentrate on the learning, some use computers for   other things which are not relevant to their curriculum; they become unwilling. Some of them can be found concentrating on watching pornographic pictures like in Whatsapp, and others are chatting with their friends in Facebook discussing different issues related to politics or even love affairs. Not only when using computers, some students can be in the computer laboratory using smartphone and others using laptops to chat through internet. Much effort should be done to help our students to recognize the importance of ICT in teaching and learning.

Such an experience shows teachers’ lack of instructive skills in handling issues related to the use of ICT in teaching and learning in the classroom. Basically, it is a matter of catching students’ devotion. The finest part is that students need to be inspired to use the ICT in learning, thus, it is the teacher’s role to make sure that concentration is either attentive on the learning process or on the teacher at a specified time in the classroom (Mwalongo, 2011).
5.2.1
Extent of Application of  ICT Knowledge
Student respondents indicated the extent that knowledge of ICT use was being applied in their TVET college. 
Table 5.1 shows the students responses from students’ interview. Most students accepted to learn new computer skills, they indicated that they find it easier learning using ICT; they are aware that ICT provides opportunity for active learning and teaching; ICT is supporting learning, makes learning to be active, also they argued that the time for teaching and learning using ICT is not enough; also there are no enough computer laboratories for students to access during the session. Students also indicated that vocational teachers do not get seminars on how to teach using ICT; teachers can plan their own teaching with the help of   ICT; most teachers were using ICT in the process of teaching and learning; and it is not difficult learning vocational subjects using ICT. Students agreed that they can confidently learn new computer skills with confidence but they suffer lack of enough computers at the institutions. Also, students do not have the computer skilled teachers due to the fact that teachers do not go for in service training to receive up to date skills for them to update the students.   
Table 5.1:
Responses from Students’ Interview on the use of ICT

	S/N
	ITEM (VARIABLES)
	SD
	D
	A
	SA
	NS
	REMARKS

	1
	Learning new computer skills with confidence
	01
	02
	05
	06
	-
	AGREE

	2
	Easier learning using ICT


	04
	05
	09
	03
	-
	AGREE

	3
	Aware that ICT offers opportunity for active learning and teaching
	04
	01
	07
	08
	-
	AGREE

	4
	ICT supported training makes learning to be active
	02
	02
	06
	09
	-
	AGREE

	5
	For me the time for teaching and learning using ICT is not enough 
	02
	05


	10
	06
	-
	AGREE

	6
	There are enough computer in computer laboratory for students to access during the session
	03
	13
	07
	01
	-
	DISAGREE

	7
	Teachers were given seminars on how to teach using ICT
	06
	10
	04
	01
	-
	DISAGREE

	8
	Teachers can plan their teaching with the help of ICT
	02
	03
	09
	04
	-
	AGREE

	9
	In our college most of the teachers are using ICT in the process of teaching and learning
	02
	03
	09
	07
	
	AGREE

	10
	It is difficult teaching vocational subjects using ICT
	10
	08
	01
	01
	
	DISAGREE


Note:

SD=Strongly Disagree, D= Disagree, A= Agree, SA= Strong Agree, NS= Note Sure

5.2.2   Teachers Perceptions on the use of ICT for Teaching and Learning
Teachers’ thoughts are important for any teaching and learning process including that of employing ICT. Findings revealed that teachers were aware of ICT use. This might sometimes be mob psychology but in reality, it seems that most teachers were not aware and did not teach with ICT. Generally, teachers have no ICT skills required for teaching and learning in TVET. This finding is somehow similar with Mikre (2011) who conducted a study on the role of ICT in education and found that some of the teachers may have positive mindset to the technology teaching, but just pretend that they know how to use it and of course may even pretend to be   using due to the fact that they are afraid of being known that they were not qualified to teach with ICT.

 Through the interview teachers were asked a question to state how they can support ICT as a tool for teaching and learning in TVET. The following were the various selected answers from teachers’ responses.          

 Teachers H3 who supported ICT to be used for teaching and learning in TVET had the following to say: 

Currently all fields rely on technological development using software to execute various works and compete in the world market, TVET teachers must be familiar with ICT in order to coach students running the up to date machines. So, it is necessary to learn and teach through ICT.

 Teacher T4 said: 

ICT provides wide chance of interaction in learning and teaching process worldwide Using internet for example, student could share the materials with their fellow students of other institutions inside and even outside the country. Students shall learn without waiting for their teachers.
Another Teacher H5 commented that:
Only few students use the internet in the process of teaching and learning. I cannot send the tutorial via internet because most of the students have no computer and also, they don’t have email address, what I can do is to either apply PPT or just apply normal teaching with board and chalk.

 Teacher H6 said: Currently advancement of science and technology makes it inevitable to include ICT in TVET education.
The findings on the perceptions of these four vocational teachers revealed that primary and secondary school curriculum contained no elements of ICT themes which would have prepared students at early stages to possibly know the benefits of ICT for teaching and learning and carefully starting to use it during learning and teaching. 
Teacher H7 added:
Due to transformation from analog to digital I support the use of ICT in TVET to be like the other institutions which are using ICT, I use internet to construct notes, using power point presentation in teaching and so on.
These findings revealed that on the use of Internet and online communications, many teachers knew how to use web browsing, email, social networks and instant messaging tools. When it comes to the use of ICT to enhance the quality of teaching and learning process they do not have such skills.
On use of Internet and online communications, many teachers knew how to use web browsing, email, social networks and instant messaging tools. When it comes to the use of ICT to enhance the quality of teaching and learning process 
Another Teacher, H8 had the following to say: ICT is an innovative way to use in TVET for teaching and learning due to advancement of technology at various sectors all over the world.
The next Teacher, H9 had the following to say: I support use of ICT in TVET because it simplifies the teaching and learning process since within short time someone can get the required material.
Another Teacher, H10 had the following to say: ICT promotes the sustainable development. In these extracts the researcher noted that the blended mode of teaching is applied in TVET by teachers since sometimes they can use ICT in teaching and learning and sometimes, they just use conventional mode of learning (Komba, 2009; Mwalongo, 2011). 
Teachers and students are ready to use ICT for increasing capacity on educational opportunities in terms of their learning.  Students are ready to use ICT facilities but due to the insufficient ICT facilities they fail to do so. This finding is similar to that in the study done by Nyandara (2014) who revealed that this is the time of using ICT for teaching and learning as perceived by various respondents for the benefit of an individual TVET college and the whole nation.     

There were also teachers who did not support the use ICT for teaching and learning to be employed at TVET, and the first vocational Teacher E1 said that: 
I don’t support the use of ICT for teaching and learning for TVET because for me when was learning at VETA did not attend the ICT courses for learning, even for searching the learning materials from the web, until finished school. I don’t support it because i know that this will just waste time for students even for the young teachers they will not concentrate with studying if we encourage ICT use to them.

These findings show that students spend more time on use of internet and even using smartphone for fun and other purposes rather than the academic determination. Majority of the students learned the computer through courses that were offered to them during their previous programs. 
This shows that most teachers not only lack skills of ICT for teaching but they do not have experience with ICT facilities because they were not taught with ICT since the beginning of their education. 
Another Teacher, Teacher E2 said that:
The qualification of most students joining TVET were very low and do affect teaching and learning process. Many students were not knowledgeable to afford the ICT learning hence experience difficulty to understand in terms of language. Most of them they don’t know even simple English, also their performance is very low, others are class seven leavers.
Teacher E3 had the following to say: Am not scheduled to use ICT for teaching and learning because am a business teacher subjects.
The following answer was provided by Teacher E4 as follows: I don’t support using ICT in teaching and learning in TVET because it is time consuming.
 Teacher E5 said the following: I don’t support using ICT because it minimizes social interaction.
On answering this question Teacher E6 said: I can teach well without even using ICT.
Some of the teachers were affected by the traditional teaching. Teacher should be encouraged to use this modern technology of teaching and learning to make sure that all TVET teachers satisfy the goal of our country as they are responsible for producing workers who fit in all sectors of economy. Therefore, teaching and learning with innovative technology can improve and produce the workers who will be up to date in all sectors of economy.  
The following comment was said by Teacher E7: Students need to know much about their related subjects of specialization than ICT orientation  
Such uses of ICT is like using simulation and Auto CAD because in real sense when students learn by seeing they cannot forget, application of simulation in engineering and science subjects can encourage students to simply apply the ICT in real practice.   
The teachers were also asked to provide their views on the following question.
What do you advice to improve TVET in relation to using ICT in teaching and learning? The first teacher on answering this question had the following to say:


My advice is for administration to upgrade the in-service teachers by 
providing chance to acquire the up-to-date ICT skills. Development 
advancement comes up with new technology skills that without the in 
service training to upgrade their skills, teachers cannot afford to integrate 
them in teaching. Thus, we are not experts on technology rather we need to 
be upgraded through in service training often in order to enhance our 
skills and become up to date with the modern technology, rather than 
expecting the old knowledge we have, as many of us can only use power 
point presentation to teach with ICT and don’t know how to apply other ICT 
facilities  

The current use of central application system by Tanzania that the National ICT formulated in 2003 believed that the use of ICT will help the nation to reach its educational goal. 
The above finding revealed that some vocational teachers in TVET in Tanzania felt good applying ICT in teaching and learning, however, there are some who do not want to change as they continue teaching without applying ICT. This implies that most teachers have low knowledge on using ICT, this is due to insufficient ICT training which could have been done through long and short courses; also, the finding revealed that most teachers were reported to use ICT in the preparation of notes for teaching, and   using power point presentations which actually to some extent could not enable them to apply different ICT resources in teaching. This finding is similar with findings in a study done by Ndibalema (2014) and Kambagha (2008) who found that teachers in Tanzania do not use ICT due to insufficient technical support together with lack of training.  

Also, according to Ghavifekr et al. (2016) there were lack training opportunities for teachers in using ICTs for teaching and learning. The most challenge found in many literatures is inadequacy of ICT training for teachers (Albirini, 2006; Ani, 2012; Bransford, Brown,Cocking 2000; Buabeng-Andoh, (2012; Ghavifekr et al., 2016). However, regarding training, the very important issue here is to provide pedagogical training for teachers instead of training them to use ICT tools, which will end up with them knowing how to use computers and set up other ICT facilities. Teachers need to know how to develop the pedagogical attribute of ICT (Balaskat et al., 2006).
Challenges as a result of the advancement of ICT use in education are associated with the vocational teacher as a professional and students’ development behavior. Insufficient computers, lack of internet by vocational teachers and students have major negative effects on approach and their achievement. Due to inadequate ICT facilities like computers and internet access in various institutions, students use Smart-phone to substitute for the  limited  ICT facilities at their institutions (Mikre, 2011). It is important that ICTs are used appropriately. 
Smart-phone application known as WhatsApp that operates on nearly all current types of devices and operating systems is also now used by most teachers and students of TVET. Its application has been on the market since 2010; the declared purpose of the developers was to replace the offered SMS platform for a system that is free of charge in an ad-free situation. WhatsApp operates to receive   and send messages to and from individuals or groups. WhatsApp includes a variety of functions, like text messages, attached images, audio files, video files, and links to web addresses (Bouhnik, Deshen, & Gan, 2014). WhatsApp enables easy and rapid convergences of links to study materials, unlike any other technologies; and WhatsApp enables learning and teaching beyond the classroom’s borders.
The rapid speed of smart-phone with low cost computer and internet access has opened up unlimited possibilities to access at anytime, anyplace and everywhere (UNESCO, 2012).  However, it is now common to examine constraints related to effects from student behavior which arise from the limited ICT facilities at the TVET institutions including higher learning institutions. Students misuse the technology for freedom activities and have fewer times to using it to learn and study. Youssef and Dahmani (2008) assessed online games like the use of WhatsApp, facebook, chat rooms and other channels as perceived disadvantage of using ICT and these have already been taken advantageous by youths at the institutions all over the institutions in Tanzania. Students can simply switch to all these locations at the time of their teachers lecturing. They can access at any time whether at home during assignment time or during the time when lectures are in progress. Doing so and anywhere learners reduce their time to concentrate in learning and doing their assignments, resulting instructors to spend much time to control learners from visiting unrelated websites to the learning content.

Smart-phones in the innovative and digital generation of mobile phones have most appeared over the most recent few years and by now have dominated the market. Smart-phones with their tiny keyboards are not just phones, but have calendar, computer, email address, book functions and office programs for reading and editing. The multipurpose phone features with such programs as; video, camera or sound recordings is complex and can contend with particular equipment. Smar-tphones can be customized with new software, and the variety of these programs is increasing. The Smart-phone mistreatment to addiction is becoming an additional challenging situation nowadays in Tanzania because students can use it at any time and everywhere, majority of students these days use smartphones for lack of limitations purposes and just few use for learning purposes (Kibona, 2015).

5.2.3   Students Perceptions on the use of ICT in TVET

Most students reported that they feel good to use ICT in their learning. They said ICT simplifies teaching and learning process. During interviews students were asked ‘How does your qualification in computer application enhancing teaching and learning at your college.’ 
Students had the following to say, the first student said: My competence in computer application is enhancing teaching and learning at my college through the following: Easy use of solid work software can help in normal activities such as working with Microsoft excel, gaining experience in using Microsoft wares because nowadays there is no way one can escape from using software. Students can easily gain knowledge from the teacher because an individual with competence in computer application can get live examples such as videos, pictures and therefore can easily sensitize studying.
Other students were against the use of ICT in teaching and learning process. Some students said that the computer language is difficult that entails them barrier to use computer they said they do not know English language and during the interview they were allowed by the researcher to answer the questions in Kiswahili.    

The second student explained that: 
On my side the application of computer in my learning is still a problem; i had no any idea before about computer applications and unfortunately i had only one session a week for computer practice to get experienced so this time is not enough for me, so still i have a big problem about computer knowledge.
5.2.4   General Observation about  Teachers and Students on use of ICTs
The researcher found much on perceptions of both teachers and students towards the use of ICT for teaching and learning. The findings indicated that vocational teachers prefer use of conventional/traditional methods for teaching and learning because they lack skills for using ICT for teaching and also insufficient ICT facilities in the institutions studied is big problem to them; they also lack proper training which would encourage them to confidently use ICT for teaching and learning, similar with what was found in a study by Mutarubukwa & Kissima (2018).   

According to Mulhim (2014) on barriers to the use of ICT in teaching and learning, the study found out that lack of training obstructs the improvement of education process in the institutes. Teachers’ professional development is essential with technologies to improve education processes. The study also added that training includes practices in ICT use for teachers and students, ICT skills, and that ICT pedagogical training should be much considered.   

Furthermore, Mtebe and Raisimo (2014) investigated barriers to the use of open education resources in higher education in Tanzania. The study found that Open education resources (OER) were used to reduce cost, widen access and improve the quality of education. However, Mtebe and Raisimo (2014) mention challenges facing their use to be lack of access to computer and skills to create and use OER to be major barrier, low internet band with the absence of policies.  Mtebe and Raisimo found that elsewhere in Africa, lack of trust in others’ resources, lack of interest in creating and or using OER, and lack of time to find suitable characteristics was not considered to be barriers.  
5.3   Challenges Teachers faced while using ICT facilities 

5.3.1   Students Class Attendance

The findings on Table 5.2 show that a total of 54.7% (n=105) of the students did not attend classes as required, 45.31% (n=87) were students who attended classes.  This finding shows the difficulty in teaching ICTs due to poor student attendance during lectures, teachers might end up with difficulties in completing the syllabus and the knowing which students comprehended the subject matter and those who did not. Challenges faced by vocational teachers and students are summarized in Table 5.2. 
Table 5.2:
Challenges Teachers faced while using ICT

	INSTITUTES

	VARIABLE
	ATC N=110
	AVTC-OLJORO N=59
	VHTTI-NJIRO N=23
	MEAN
	Frequency
	χ²

	1st Challenge Students attended class as required  
	
	
	
	
	
	1.688ns

	No
	64.5%
	33.9%
	60.9%
	53.1
	105
	

	Yes
	34.5%
	66.1%
	39.1%
	46.6
	87
	

	2nd Challenge Teacher Experienced   difficulties teaching using ICT
	
	
	
	
	
	0.75ns

	No
	45.5%
	59.3%
	21.7% 
	42.2
	90
	

	Yes
	54.5%
	40.7%
	78.3%
	57.8
	102
	

	3rd Challenge Attended any in service training?
	
	
	
	
	
	0.083ns

	No
	57.3%
	28.8%
	78.3%
	54.8
	98
	

	Yes
	42.7%
	71.2%
	21.7%
	45.2
	94
	

	Statistically significant: *P=0.05.  ns = not significant


The findings from Table 5.2 also revealed that 49 % (n=94) of teachers responded YES to attend training, and 51% (n=98) responded NO to attend in service training. Most of the short and long courses that teachers attended did not emphasize on ICTs, instead on their fields of specialization and most of them were on technical and engineering subjects. The findings further show most of the experienced teachers 54.5% (n=102) were found to lack competence in using ICT. Teachers with many years in teaching experienced difficulties in teaching using ICT, this was shown by 102 respondents who said YES to the statement saying experienced teacher had difficulties teaching using ICT, and there were 90 teachers who said NO to the statement. Currently teachers were upgrading to the level of Diploma, degree and postgraduate and got ICT experience during conducting their projects and research which should be done using ICTs; but among others, these were very few experienced teachers who were upgrading to these levels. This finding is associated by Alazam et al., (2012) in their study on Teachers’ ICT skills and ICT integration in the classroom the case of vocational and technical teachers in Malaysia, that teachers with few years of teaching experience are the ones with higher levels of ICT skills than those with many years of teaching experience. 
5.3.2   Students Class Shifting 
The researcher found out that when students are shifting from one session to another some students need first to go to the dormitories to change and pick some items like overall and exercise books for the next session, hence time is wasted unnecessarily. This was one of the factors that led to consume time for practical training as far as use of ICT facilities is concerned. Similarly, the study discovered that students shifting from one class to the other disturb and affect normal routine of time-table because only a certain number of students is supposed to use the laboratory per session.  Also, the study found that shortage of ICT facilities affected both teachers and students in terms of using ICT facilities in general. Finally, the findings show that newly employed teachers as well as semester one students were encountered with challenges related to new ICT facilities that they had never encountered before, as a result they spent more time to be familiar with the facilities. 
Other challenges were related to practical sessions as opined by certain teacher who said during interview: It is difficult to me to employ ICT during practical session because most of the time vocational teachers use the facilities and end up giving instructions without teaching them.
Figure  5.1 shows a student during practical session. TVET institutions that do not incorporate the use of ICT such as simulation cannot seriously claim to prepare their twenty-first century graduates to work in a modern industry. The Ministry of Education and Vocational Training in 2013 showed that there are few technicians and ICT skilled professionals such as metallurgical technicians, and metal production process controllers (MoEVT, 2013). ICT provides students with an opportunity to specialize in the fields of design, application and testing of software and computer systems in the automotive laboratories. Additionally, knowledge is extended through electrical supply and vehicle systems, application of digital image, power electronics in the vehicle, and video processing together with the field of machine learning, in systems of autonomous and networked vehicles. After acquiring basic knowledge in the field of automotive engineering and embedded ICT, the programme enables students to gain specific knowledge related to communication networks and vehicle protocols, design and testing of software support in safety-critical control systems such as an autonomous vehicle and security of vehicle information systems together with mastering the auto electrical in the vehicles. 
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   Figure 5.1:
During practical session  
   Source: Field Data (2019)
5.3.3   Time-table Inconveniencies 

It is further observed by the researcher that students shifting from one class to another also disturbs and affects the situation around the college; some students get lost on where they can find their fellow classmates due to not having a fixed classroom.

5.3.4   Shortage of ICT facilities

Findings from Table 5.3 shows that there were computer laboratories as indicated by 190 students respondents who said YES to availability of computer laboratories at the institutions, and 103 students respondents who said “NO” to the availability of enough ICT facilities.  The unavailability status as indicated by 103 students hinders the process of teaching and learning using ICT. The finding is similar with the study done by Mafumiko (1998) titled the role of practical work in chemistry education in Tanzania: Exploration of current practices and potential alternatives. Which revealed the lack of facilities, that is, equipment together with materials was recognized in secondary schools science laboratories in Tanzania.
Table 5.3:
Computer and Computer Laboratory     

	INSTITUTES

	VARIABLE
	ATC N=175
	AVTC-OLJORO N=21
	VHTTI-NJIRO N=15
	MEAN
	Frequency
	χ²

	College has enough   computers in Computer Laboratory
	 
	 
	 
	 
	 
	41.981*

	No
	45.7
	57.1
	73.3
	58.7
	103
	 

	Yes
	43.4
	19
	20
	27.5
	83
	 

	not sure
	10.9
	23.8
	6.7
	13.8
	25
	 

	Availability of Computer Laboratory at the institute
	 
	 
	 
	 
	 
	307.46*

	No
	7.4
	23.8
	6.7
	12.6
	19
	 

	Yes
	91.4
	76.2
	93.3
	87.0
	190
	 

	not sure
	1.1
	 
	 
	1.1
	2
	 

	Statistically significant: *P=0.05


5.3.5   Time factor to familiarize with ICT facilities

The researcher observed that students have no time to familiarize with the ICT facilities as they are immediately forced to leave ICT room and move to other room soon after session. Students feel that it is difficult for them to be familiar with ICT facilities. 
5.3.6   Nature of students in TVET

The researcher investigated the nature of students in TVET and if it can affect ICT experience of teachers. They were asked to say YES or NO to the source of communication preferred for sitting during their examinations whether   at a desktop, Laptop or at a printed hard copy position.  
Table 5.4 shows that most students 69.1 mean (136) preferred using a hard copy in the examination, 57 with mean of 21.9 preferred using a laptop and the rest, 25 equivalent with 15.5 mean preferred to use desktop. These findings show that students were not ready to try new technology, meaning that they are not ready to change. Table 5.4 shows their responses. 
Table 5.4:
Method which Student Preferred in Doing their Examination 

	INSTITUTES

	VARIABLE
	ATC N=175
	AVTC-OLJORO N=15
	VHTTI-NJIRO N=21
	MEAN
	Frequency
	χ²

	Desktop
	 
	 
	 
	 
	 
	122.848*

	No
	88.0%
	81.0%
	100.0%
	89.7
	186
	 

	Yes
	12.0%
	19.0%
	 
	15.5
	25
	 

	Laptop
	
	 
	
	 
	 
	44.592*

	No
	71.4%
	76.2%
	86.7%
	78.1
	154
	 

	Yes
	28.6%
	23.8%
	13.3%
	21.9
	57
	 

	Hard-copy
	
	 
	 
	 
	 
	17.635*

	No
	36.6%
	42.9%
	13.3%
	30.9
	75
	 

	Yes
	63.4%
	57.1%
	86.7%
	69.1
	136
	 


Source: Field data (2019) 
First of all the reason of the situation was probably due to the fact that, most of practical engineering related examinations are performed in the workshop, so taking   examinations using computer which is ICT related could be difficult to implement. Secondly, the progress of ICT is much disturbed by discrimination practiced by the white through racism since many years ago, and to date this effect continues as many of us studied through conventional education mode since our early stages of learning. Thus, introduction of ICT at this level it is difficult. Therefore, many of us today have been affected by these traditional characteristics of learning as we did in previously, that is, using hardcopy, black board and chalk and the like. If someone misses these opportunities he or she can never learn comfortably (Rodney, 1981). Teaching using computer becomes a difficult issue for some teachers as many students prefer traditional way of learning.

5.3.7   Environment, Subject nature, and Time to use ICT
The environment from this study shows that ICTs were supported by many vocational teachers who had the following to say: 

New technologies were encouraged because teaching and learning could be simple, currently the field of engineering relies  on technological software; ICT makes learning to cope with modern world, it provides wide chance of interaction in learning and teaching process worldwide; ICT saves time for example in using Auto CAD instead of drawing board; ICT is simplifying analysis of engineering problems;  ICT  helps in transformation of data from one place to another hence improve technology; ICT promotes technology innovation, helps in manufacturing processes and run simulation before performing a real task; ICT is  a key in developing economics and technology, it is important to be familiar with it; ICT provides competent learning and teaching process in a technological way;   ICT helps students to build understanding and creativity; ICT learning provides status in TVET and turn students into active and independent learners;  ICT simulates the real situation into practical,  to decrease the gap in digital development among students; ICT helps students to find their own materials from www, with ICT students can make revision by replaying CD again and again; ICT helps to cover the development of college curricula; ICT is the plan of the ministry of education to implement it in TVET colleges; ICT promotes sustainable development, many machines are computerized and programmed so ICT is important for students; ICT enables teachers to guide students to have access to ICT related domain; ICT increases open learning; ICT links students to different innovation, with ICT it is easy  to get feedback, to let the nation of Tanzania to be advance in technology application, it is Tanzania national strategies for TVET  to learn and teach using ICT;  by using ICT teachers can follow the required procedures in teaching; TVET students expect the movement of digital development in a digital generation. 
5.3.8   Awareness of ICT policy

Table 5.5 shows that 66(60%) of vocational teachers at ATC responded YES that they are aware of ICT Policy while 44 (40%) responded NO that were not aware to the ICT Policy. At AVTC 32 (54.2 %) responded YES that were aware with ICT Policy and 27(45.8) responded NO that were not aware with ICT policy. At VHTTI  8(34.8%) responded YES that were aware with ICT Policy and 15(65.2%) responded that they were not aware of the ICT Policy. Findings show that most vocational teachers were aware with ICT policy, but also a reasonable number are operating in an environment in which they are not aware of the guiding policies. Findings revealed that teachers were aware of ICT use. This might sometimes be a mob psychology but in reality seems that most teachers were not aware and do not teach with ICTs. This finding is similar with Mikre (2011) who conducted a study on role of ICT in education and found that some of the teachers may have positive feelings to the technology teaching, but just pretend that they know how to use it, and of course may even pretend of being using it due to the fact that they are afraid of being known that they were not qualified to teach with ICT.
Table 5.5
Aware of ICT policy
	Institute                     Aware of ICT 

                                         Policy
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	 ATC

     
	
	        No
	44
	40.0
	40.0
	40.0

	
	
	        Yes
	66
	60.0
	60.0
	100.0

	
	
	       Total
	110
	100.0
	100.0
	

	 AVTC  
	
	        No
	27
	45.8
	45.8
	45.8

	
	
	       Yes
	32
	54.2
	54.2
	100.0

	
	
	       Total
	59
	100.0
	100.0
	

	 VHTTI
	
	       No
	15
	65.2
	65.2
	65.2

	
	
	       Yes
	8
	34.8
	34.8
	100.0

	
	
	       Total
	23
	100.0
	100.0
	


Source: Field data (2019)
5.4   Challenges  Students faced while using ICT facilities

Likewise students also faced with challenges in ICT use and mentioned the following: Lack of computer knowledge, English language problem, fear to use ICT facilities, lack of time for practice, lack of ICT skilled teacher, lack of computer maintenance, frequent electricity outage and lack of innovative computer laboratory. 
5.4.1   Long and Short Courses 

Findings on Table 5.6 show that the mean for teachers who attended ICT short courses were 38.1 while those who attended the ICT long courses were 12 by their mean. Most teachers have not attended ICT long courses training this has been shown by 74.5% of vocational teachers (VTs) from ATC who said NO to have attended ICT long in-service course, 98.3% of VTs from AVTC Oljoro who said NO to have attended ICT long in-service training. It is a reality that teacher training programmes play an essential role to afford the required guidance in teaching pre-service and in-service teachers to contract with the present burden of the world and financial system. Teacher training must help teachers to realize innovative methods of teaching and how they can help students in use of ICT to their learning needs.  

Table 5.6:   Training Attended by Teachers
	INSTITUTES

	VARIABLE
	ATC N=110
	AVTC-OLJORO N=59
	VHTTI-NJIRO N=23
	MEAN

	Have you attended any ICT long course


	
	
	 
	 

	No
	74.5 %
	98.3 %
	91.3 %
	88.0

	Yes
	25.5 %
	1.7 %
	8.7 %
	12.0

	Have you attended any ICT short course


	
	 
	
	 

	No
	70.9 %
	32.2 %
	82.6 %
	61.9

	Yes
	29.1 %
	67.8 %
	17.4 %
	38.1


Source: Field Data (2019)
91.3 % of teachers said NO to have attended ICT long in-service training, only  25.5 % vocational teachers from ATC  said YES to have attended the ICT long course; 1.7% teachers from AVTC Oljoro said YES to have attended the ICT long courses; and  70.9 said NO to have attended short courses from ATC; 32.2 VTs said NO to have attended short courses from AVTC-Oljoro, 61.9% of teachers said NO to have attended the ICT short courses from VHTTI- Njiro. 29.0% said YES to have attended ICT short courses, 67.8 of teachers said YES from AVTC- Oljoro said that have attended the ICT short courses, and just 38.1 of the vocational teachers said YES to have attended the ICT short courses from VHTTI. The interpretation of this is that most teachers from VETA had not attended   in-service courses either ICT short or long courses, therefore students were not updated with these new technologies from their teachers. Table 5.6 also shows that ICT short course training was provided to teachers in selected TVET institutions. Few teachers attended the ICT in-service short courses. This situation affects students as they find they are being taught by teachers who lack ICT knowledge. This finding collaborated with Bauer& Kenton (2005); Wozney et al., (2006) and Franklin (2007) on whether teachers with fewer years in teaching or are long service in teaching, ICT training development program were essential to them to be capable in using computer. It is noted that training manipulates teachers approach in the direction of computer teaching (Newhouse, 2002). This finding concur with other findings from studies done by Alazam, et al., (2012); Mahmud and Ismail (2010) and Ozden (2007) who found out that most of teachers who did not attend any ICT training courses or seminars had difficulties in using ICT facilities in teaching and learning when compared with those who attended the long or short ICT courses.
Table 5.7:
ICT Short Courses Attended by Teachers
	S/N
	                      ICT Courses
	Frequencies of Number of teachers who attended  

	1
	Programming Language
	4

	2
	Computer application
	16

	3
	VET-MIS training course
	6

	4
	SISCO-system training
	1

	5
	Microsoft word, excel, and power point
	1

	6
	Computer maintenance and repair course
	3

	7
	Computer Aided Design-modeling solid works
	1

	8
	Computer Networking and Maintenance
	1

	9
	Website Design
	1

	10
	Training skills on KAHOOT respond questions using mobile phones
	1

	11
	Data analysis using SPSS
	1

	12
	Agora and Hinari in corresponding to e-library for enhancing science learning
	1

	13
	Microcontrollers
	1


Table 5.7 and Table 5.8 respectively show that most vocational teachers have attended normal ICT short courses than ICT courses for teaching and learning. Various studies have shown that teachers are supposed to attend different courses and seminars to get training and update themselves in ICT know-how. Training matter is very essential to be regarded in an institution in order to up lift the education level for teachers, the short of or lack of ICT training is a big hindrance in this era as every student expects to see the digital movement around the world (Newhouse 2002; Becta, 2004; Gomes 2005; Bingimlas, 2009). Table 5.7 also shows that vocational teachers attended short courses oriented by vocational teachers in selected institutions. Table 5.8, shows that few teachers attended the ICT short courses. However, most vocational teachers had not attended short or long courses moreover, the attended courses did not target ICT courses in teaching and learning.  
Table 5.8:
Normal Short Courses Attended by Teachers                            

	S/N
	                         Normal courses
	Frequencies

	1
	Competence based education training (CBET)
	1

	2
	Passengers Services Vehicle (PSV) course
	1

	3
	Agro mechanics
	1

	4
	Masonry and Bricklaying short course
	1

	5
	Entrepreneurship education and training
	3

	6
	Short course on how to manage project
	1

	7
	Truck repair
	1

	8
	Industrial electrical fitting
	1

	9
	Instructional techniques skills
	2

	10
	Designing and sewing technology
	2

	11
	Refrigeration services
	1

	12
	Curriculum development
	5

	13
	Electrical installation
	1

	14
	Short course on HIV /AIDS
	1

	15
	Environmental modeling
	1

	16
	Environment studying
	1

	17
	Preventive maintenance
	1

	18
	Health, safety and environment
	1

	19
	Modeling
	1

	20
	Teaching methodology extraction of petroleum production
	1

	21
	 Advanced machining technology
	1

	22
	Short course on Atomic Physics
	2

	23
	Irrigation farm system and water crop requirements
	2

	24
	Teaching methodology
	3

	25
	Machines courses
	1


Source: Field Data (2019)
5.4.2   Challenges on Internet connection  

Questions were asked to indicate YES or NO in the box provided about ICT in the college. Table 5.9 shows the questions asked to investigate the connectivity of the internet at the different areas in the studied institutes.
Table 5.9:
Internet Connection at the Institute 
	No
	   ITEM
	YES
	NO

	1
	Wi-Fi internet connected at classes for students to access
	
	

	2
	Wi-Fi internet connected at offices for teachers and workers to access
	
	

	3
	Wi-Fi internet connected at computer room 
	
	

	4
	Wi-Fi internet connected at library
	
	


Table 5.10:
Connection of WI FI internet at various Areas of the institutes
	                                                            INSTITUTES

	VARIABLE
	ATC N=110
	AVTC-OLJORO N=59
	VHTTI-NJIRO N=23
	Mean
	Frequency
	χ²

	Wi-Fi internet is connected in classrooms for students to access 
	 
	 
	 
	 
	 
	119.65*

	No 
	77.3(%)
	44.1(%)
	87.0(%)
	69.5
	131
	 

	Yes 
	22.7(%)
	55.9(%)
	13(%)
	30.5
	61
	 

	Wi fi internet is connected in computer room 
	 
	 
	 
	 
	 
	25.52*

	No 
	23.6(%)
	40.7(%)
	47.8(%)
	37.4
	61
	 

	Yes 
	76.4(%)
	59.3(%)
	52.2(%)
	62.6
	131
	 

	 
	 
	 
	 
	 
	 
	 

	Wifi internet is connected in offices for teachers and staff to access
	 
	 
	 
	 
	 
	0.188ns

	No 
	59.1(%)
	37.3(%)
	52.2(%)
	61.0
	121
	 

	Yes 
	40.9(%)
	62.7(%)
	47.8(%)
	39.0
	100
	 

	Wi fi internet is connected at library
	 
	 
	 
	 
	 
	88.021ns

	No 
	10.9(%)
	28.8(%)
	8.7(%)
	16.1
	31
	 

	Yes 
	89.1(%)
	71.2(%)
	91.3(%)
	83.9
	161
	 

	Statistically significant: *P=0.05, ns=Not significant


Source: Field Data (2019) 

Findings from Table 5.10 show that connection of WI-FI internets were only at the library and at computer rooms. No connection of WIFI in the classrooms and offices for students and teachers to access, respectively. This finding corroborated with the study by Hamilton Ekeke (2011) on competence and utilization of internet facilities among students. The study revealed that most of the students of the Faculty of Education in Nigeria Delta University were not using the internet for searching materials while studying, moreover the internet services were unavailable for schooling students, with such a situation student were not accessing the internet even for their research purposes. Ololube (2007, 2008) show the importance of internet use in learning and teaching. According to him ICT can improve the achievement of all teaching and learning levels. And that use of internet in teaching and learning could help to remove the gap existing between the developed and developing countries.  
(Mutarubukwa and Kissima (2018) and Joness, (2002) added that use of ICT for education in universities and schools is not common, despite the fact that the technology is now almost everywhere. Not all teachers and lecturers are able to incorporate ICT in teaching and learning process, additionally, it is vital to involve students in ICT use as an element of practice in learning processes. Nevertheless, still, there are various challenges and hindrances of ICT application in the whole process of teaching and learning. Some of these obstacles are provided  below, with a special focus on beginning teachers and ICT:  are: ICT everyday jobs that do not correlate to objectives of instruction; lack of supervision by teachers, lack of understanding regarding applying and not to apply ICT, lack of ICT teaching skills and self-confidence, lack of suitable involvement by teachers; and lack of appreciation of student capability in ICT use.
5.4.3   Teachers Subject of Specialization

Teachers were requested to answer the question on their fields of specialization by indicating in the box provided. Findings on Table 5.11 shows that majority of  teachers respondents were specialized in technical subjects 114 (59.4%), followed by those specialized in science subjects 29 (15%), followed by Social Subjects 19(9.9%), followed by ICT subjects 15(7.8 %), followed by Business Subjects 9(4.7%), and followed by Mathematics subjects 8 (4.2%). These findings reveal that most teachers 114 were specialized in engineering subjects, however, only a few  teachers 15 were specialized in ICT subjects therefore, this shows that these colleges are lacking ICT experts to guide students and teachers in using ICT for learning and teaching purposes. 
Table 5.11:
Subjects of Specialization among Teachers
	Name of subjects
	Technical Subjects
	Science Subjects
	ICT subjects
	Mathematics
	Social subjects
	Business Subjects

	Frequency
	114
	29
	15
	08
	19
	09

	Percentage
	59.4
	15
	7.8
	4.2
	9.9
	4.7


CHAPTER SIX 
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

6.1   Introduction
This chapter contains a summary of the study and provides conclusions on issues emerged. The chapter makes recommendations on what should be done to improve use of ICT in TVET institutions in Tanzania. It also provides recommendations for future research.  
6.2   Study Summary
The research aimed to investigate Information Communication Technology (ICT) in Technical Vocational Education and Training (TVET) in Tanzania. Specifically, the study focused on four specific objectives namely: to evaluate the qualification and ICT experiences teachers in TVET; to assess the availability and use of ICT facilities for teaching and learning in TVET by teachers and students; to explore the perceptions of teachers and students on the use of ICT in TVET; and to analyze the challenges faced by teachers and students in using ICT in teaching and learning in TVET.
The study answers three general questions. First how do students and vocational teachers cope with the technological changes that take place now and then vis-à-vis curriculum review for students to develop competencies that will help them survive in the ICT era? Second, how does in-service refresher programmes meet the ICT development of teachers and trainers? The last question is how are ICTs are incorporated in TVET to improve competences of teachers in the teaching and learning process?
The study involved 211 students and 192 teachers. Data were collected through questionnaires, interviews, documentary review and laboratory and workshop observation. Analysis was done through SPSS version 20. During the analysis, the researcher first checked and modified the data according to the SPSS and the output was then produced. The variables were   defined and data was entered to the software using computer. During defining the data the researcher told the SPSS software about variables names and coding instructions. The data was then prepared in Excel program of the Microsoft and transferred to SPSS and analyzed. Before data analysis, the researcher checked the data for errors on which small mistakes were found and cleaned because leaving these mistakes without cleaning them assumed to make unfortunate errors during analysis. Content analysis was employed to analyse qualitative data. Frequencies, mean, Chi- squares and tables were used to analyze data and the obtained results were presented and interpreted according to research objectives and questions.
Generally, the study findings revealed that regardless of the presence of some ICT facilities in TVET institutions to facilitate teaching and learning, there exists a number of challenges experienced by teachers and students. The summary of the findings is presented based on research objectives.  

Objective one focused on qualification and ICT experience of teachers. Findings of this study show that most teachers in TVET were the degree holders. Less experienced teachers in terms of fewer years of teaching were more users of ICTs in TVET than long experienced vocational teachers. Teachers had ICT experience of between 5 years and above and few of them had ICT experience of one year and less. Most experienced teachers were capable of using power point presentations in teaching; while few teachers could only use old technology like overhead projectors and blackboard. Also, students were not using ICTs regularly during practical sessions in the laboratory, workshop or whenever they needed to do so due to inadequate ICT facilities at the institutions.  
Objective two was concerned with availability and use of ICT facilities for teaching and learning in TVET by teachers and students. Findings of this study show that most teachers lack the required skills to use ICTs in teaching and learning. Even though, some of the teachers have skills of using ICT in teaching and learning that were acquired during their upgrading in academic programs such as diploma, bachelor degree and post graduate degree.    This still does not automatically encourage teachers to apply ICTs in the teaching process as the institutions lack different important ICT tools for use in their laboratories and workshops. Teachers should prepare themselves with the necessary and enough ICT understanding and skills so as to better in delivering as teachers and directors of students in ICT learning. Results show that use of ICT by teachers and students is very limited. teachers lack relevant ICTs for successful teaching and learning in the computer laboratories.
The results also found out that most teachers possessed just the knowledge of using the basic computer applications such as Word processing, internet use for searching material in order to prepare teaching notes.  It was found out that when it comes to simulation which is basic among engineering skills among the teachers of TVET they do not use it, they can only use basic word functions job wise and some failed to do that. Another engineering ICT facility in this environment is An AutoCAD, this uses computer in its performance to draw the structure diagrams and map within a short time. Again, most of the teachers failed to apply, not because the facility is missing at the college but due to lack of skills for using it. This can be associated to insufficient ICT resources and opportunities to exercise or using a computer in their daily routine.
Objective three focused on the perceptions of teachers and students on the use of ICT in TVET. The findings revealed that TVET institutions provide little  or no time for  teachers to attend  in- service training so as to practice and familiarise themselves with ICTs.  Teachers indicated the need  to be granted with sufficient facilities and training  for them to be competent to use the facilities so as to advance  and progress in a technology perspective. The analysis from students perception revealed that ICT teaching helped them easily gain knowledge from their teachers.  Students indicated the need to be given an ample time for them to practice learning with computers.They found difficulty to use computer in learning processes because they had no general idea on computer application. They said that they do not have enough time to practice in order to get experienced.
Objective four sought to analyse challenges faced by teachers and students in using ICT in teaching and learning in TVET. This study discovered that there are challenges faced TVET students and teachers on adoption of ICT in the teaching process. Among the challenges encountered by students in using ICT include absence or inadequate ICT tools like computers, lack of computer skills, spirit of inferiority when using ICT, lack of computer maintenance, lack of practical sessions and big number of students in a class which is not proportional to teachers and low internet connectivity.  These challenges contributed negatively to students’ use of ICT in learning. In the case of lack of skilled ICT teachers, the implication of these findings suggests that there is poor teacher student ratio in TVET in Tanzania, a situation which causes barrier for effective teaching and learning through ICT.   
The findings of this study also indicate that teachers have a very strong desire for incorporating ICT for teaching and learning but a number of challenges discourage them from implementation.  Major challenges include lack of ICT skills for learning and teaching and lack of access to ICT facilities. The ICT facilities may include software such as simulation and Auto-CAD, together with hardware like computers. Other challenges are lack of professional development and limited time to access the computer laboratories that are needed by all students and teachers of TVET to practice use of resources. 
6.3   Conclusions 
This research aimed to investigate the Information Communication Technology through Technical and relevant use of ICTs so as to get its expected benefits in teaching and learning process for teachers and students in TVET. Most teachers are exposed to basic computer applications rather than be directed to the ICT courses for teaching and learning such as the engineering Drawing, Simulation and the like. Teachers should be encouraged   towards the use of computers in teaching Auto-CAD attitudes based on what they need to do in engineering stuff not only know about simple computer applications. 

Promoting teachers to incorporate ICT into their teaching might enable them to further acquire skills and knowledge by understanding the need for valuable incorporation of ICT in teaching and learning process. With regard to the findings of this study, the few computer rooms available should be equipped with the needed and enough ICT facilities for teachers and students to use. The presence and use of ICT facilities are very important in teaching and learning because they encourage learners to learn and enable the process of teaching and learning to be up to date, as well, it allows teachers to apply various methods during facilitation. 

6.3.1   General Conclusion

The results delivered by both the mixed methods analysis and the literature achieved to show especially concerning those features which are related to ICTs in teaching and learning. These have sought to discover the use of ICT in education as we evolve into the 21st century. In particular ICTs have enhanced teaching and learning practice to date in relatively small ways nonetheless that the influence will grow significantly in some coming years and that ICT will develop to be a strong mediator for change between many teaching and learning practices. Generalizing current deeds and practices, the continued use and development of ICTs within process of education will have a strong impact on ICT teaching learning process, quality and availability of teaching and learning, learning enthusiasm, learning atmosphere, ICT usage and academic enactment. The adoption and use of ICTs in teaching and learning process have a positive influence on teaching and learning together in a research in education. ICT can affect the delivery of teaching and learning process and enable wider access. In addition, ICT can increase flexibility so that learners can access the education regardless of time and geographical barriers. It can affect the way students are taught and how they learn. ICT can provide the encouraging environment and motivation for teaching and learning process which appears to have a reflective impact on the process of teaching and learning in education by contribution new possibilities for teaching and learning. These possibilities can have an influence on teachers and students performance and achievement. Likewise, wider availability of greatest practices and finest course material in teaching and learning processes in education, which can be collectively by means of ICT and foster better teaching and learning improvement in academic achievement of teachers in teaching and students in learning. The overall literature suggests the successful use of ICT in teaching and learning in education processes. 
Teaching and learning improvement with information and communication technology brings about an effect in TVET institutions today in Tanzania. The development of ICT has complicated its adoption and incorporation by teachers and students in classroom situation. The valuable incorporation of ICT into classroom practices for teaching and learning creates a challenge to teachers and students than involving computers to a network. What will be the way forward then? There is an agreement that the development of any country depends upon the excellence of education programs accessible by its citizens. ICTs, regardless of their discussed effects to educational development, they are believed to be helpful and advantageous in this regard. The computer and the internet are more than ever useful to increase student’s engagement in learning in a positive way, learner performance and realization. Furthermore, their usefulness is more needed in the 21st century, whereas time is an era of information rich that the traditional modes of teaching learning could hardly handle it (Mikre, 2011).

6.4   Recommendations 
Based on the study findings and conclusions the following recommendations are made for administrative action and for further research. 
6.4.1   Recommendations for Action
Serious measures such as professional development, unlimited time to access inside the computer laboratories should be taken by the Ministry of Education, Science and Technology to ensure rotation of attending ICT basic courses for teaching are conducted among teachers and   laboratory ICT experts. Training of teachers and ICT experts should be increased for the aim of increasing teaching and learning with ICT and to cope with rapid changes in technology.  This is to gear them up so as to let them be ready or prepared at any time for teaching students without fear of ICT modern technology. 

TVET institutions should ensure delivery of enough ICT facilities for students and teachers to use in the process of teaching and learning.  TVET institutions should regularly train students on how to use available ICTs. Emphasis and rewarding teachers to use ICTs should be priority to encourage the practice to work. However, the researcher notes that lack of ICT facilities can be minimized by encouraging teachers and students to buy their personal computers. This exercise is very practical. Let us try and it might work miracles.
It is important to change attitude of some teachers that instead of only applying traditional ways of teaching and learning such as just using board and chalk it is now the time for them to use ICT in teaching. Stakeholders should inspire those teachers who were not interested to use ICT in teaching and learning. Practical ICT gathering would have to be included and an action must be taken to trim down the class size to render the sessions successfully.
It is also recommended that session time in computer laboratories to practice ICT use like computer in order to teach and learn using ICT should be extended for the need of improving and meeting the national vision at large. 
Internet band width should be installed so that internet will be available at all places within the college surroundings so as to allow access of information at any time by using laptop, desktop and even Smart-phone.
There is a need also to evaluate and understand better the use of ICT facilities such as Smart-phones by students in TVET institutions to cope with changes in the curriculum. Some restrictions must be made on the usage of ICT facilities like making regulations that no student is allowed to enter into the lecture room with some ICTs facilities like smart-phones switched on so as to allow concentration during class. 
Computer laboratories should be modernized by installing   air conditioners, well carpeted if possible to protect the computers in the laboratories from dust. Maintenance of computers must be done regularly at least once a month to enable them work perfectly well. 
Also, ICT must be incorporated in the curriculum to allow teachers to use them in the process of teaching and learning. The simulation classroom-based approach should be conducted throughout the entire course to allow students practice real issues before going to the site.
TVET colleges should go towards the zoom provision of video conferencing, and Moodle to build the behavior of using ICT and learn alone without being depending on teachers.

Since the electrical power is not stable all the time at the colleges, the standby generators could mitigate the problem; TVET colleges should go a step forward and find out means of having constant electricity supply even by using solar panels.

In-service programs should focus on use of ICT for teaching rather than computer skills and other teaching subjects’ courses to enhance teachers teaching by using ICT. 

According to the research findings of this study the leading challenges were lack of ICT facilities, lack of internet connectivity, electricity cut and lack of simulation activity due to lack of computers and skilled persons to perform practice in the laboratory. Computer simulations and cybernetic reality provide students the exceptional opportunity of enhancing and exploring a wide-range of atmospheres, objects, and phenomena within the walls of the classroom. Effective simulation could be an actual way to help students practice and understand how to perform issues in a real practice.  
To overcome these challenges such as limited ICT hardware and software in teaching and learning, the government of Tanzania should increase the budget for buying ICT teaching and learning facilities such as, projectors, computers, DVDs, scanner, printer, digital camera, modems, cables, video conferencing assisting tools etc. This should go together with encouraging teachers together with students to employ numerous ICT and experts with various training ICT courses. These could assist in training teachers and students online ICTs and individual programs. Teachers and students should also be allowed to simulate with ICT equipment to increase ICT skills before they can apply them for their teaching or learning. Substantial knowledge and skills have to be established among the end users so that they can be able to use ICT facilities and schemes such Web 2.0, Internet Explorer, Moodle LMS, Blackboard, multimedia, cloud computing and others. 
It will be good if primary and secondary curriculum contained features of ICT themes. This would equip students at early phases to possibly know the benefits and carefully gain experience of using ICT in learning as they are growing up in education. VETA should have a person to rotate around primary and secondary schools to deliver career information and advice on importance of using ICT in their learning especially for final year students so that in reaching TVET institutions can better apply them when learning. 
6.4.2   Recommendations for Further Studies
The study has not covered all issues pertaining to use of ICT through TVET.  Therefore for improvement of ICT use in TVET in Tanzania, the researcher recommends the following to be researched. 
This study covered only three TVET institutions in one region in Tanzania mainland. Due to these circumstances more TVET institutions could be researched to get better understanding on the use of ICT in TVET in Tanzania. That is, a similar study could be conducted using a larger sample of TVET institutions, such as involving more regions in the country.
Also, future studies could focus    on national and Ministry of Education, Science and Technology policies related to ICT in TVET institutions in order to address the challenges faced by teachers and students in using ICT in teaching and learning. 
6.5   Contribution to the Body of Knowledge
This study has been able to contribute to the body of knowledge on analyzing the extent to which teachers and students engaged on ICT use for teaching and learning and particularly in TVET institutes and how they can improve their teaching and learning by using ICT facilities such as simulation and Auto-CAD. 
REFERENCES

Adeyoyin, S. O., Adegun, A. I., & Olusesan, F. I. (2011). Information communication and education media: Television advertising and its effects on the consuming society. African Journal Online Information Technologist, 8(1), 107-118.
African Development Fund Tanzania (ADFT) (2014) Support to the TVET and teacher education. Retrieved from afdb.org
Afshari, M., Bakar, K. A., Luan, W. S., Samah, B. A., & Fooi, F. S. (2009). Factors 
affecting teachers’ use of information and communiction technology.   International Journal of Instruction, 2(1) 78-98.
Ahmed, J. U. (2010). Documentary research method: New dimensions. Indus Journal of Management & Social Sciences, 4(1), 1-14.
Ahmed, S. (2016). Technology acceptance of smartphones as mobile learning tools : 
A contextual comparative study of engineering and education colleges. PhD 
Thesis, University of Canterburry New Zealand.
Akkoyun, O. (2017).New Simulation tool for teaching-learning processes in 
engineering education: Marble plant simulation. Computer Applications in 
Engineering Education, 404-410.
Alassaf, H. A. (2014). Effective strategies on using ICT for teaching and learning 
undergraduate level St Jordanian Universities, Journal of Education and 
Practice, 5(3), 81-89.
Alazam, A., Bakar, A. R., Hamzah, R., & Asmiran, S. (2012). Teachers’ ICT skills 
and ICT integration in the classroom : The case of vocational and technical teachers in Malaysia. Journal of Scintific Research, 3(2012) 70-76. Published online December 2012 in SciRes (http://www.SciRP.org/journal/ce
Albirini, A. (2006). Teachers’ attitudes toward information and communication 
technologies: The case of Syrian EFL teachers. Computers & Education, 
47(4), 373-398.
Ali, G., Haolader, F. A., & Muhammad, K. (2013). The role of ICT to make teaching and learning effective in higher institutions of learning in Uganda. International Journal of Innovative Research in Sciences, Engineering and 
Technology, 2(8), 4061-4073.
Alise, M. A., & Teddlie, C. (2010). A continuation of the paradigm wars:3 
Prevalence rates of methodological approaches across the social/behavioral 
sciences. Journal of Mixed Methods Research, 4(2), 103-126.

Al-Omari, A., El-Gayar, O., Deokar, A. V., & Walters, J. (2012). Information 
Security Policy Compliance: An Ethical Perspective. In Proceedings of the 
6th Midwest Association for Information Systems Conference (MWAIS 12).
Al-Qahtani, A. A.Y. & Higgins, S. E. (2013). Effects of traditional, blended and e-
learning on students' achivement in higher education. Journal of Computer 
Assisted Learning, 29 (3): 220–234.
Alseddiqi, M., Mishra, R., & Abdulrasool, S. M. (2010). Improving teaching and 
learning effectiveness in engineering education. The International Journal of 
Learning, 17(9), 11–26.
Amri, E. (2014). Emerging careers in life science: Compelling issues and strategies 
for successful TVET implementation. British Journal of Applied Science & 
Technology, 4(24), 3492-3500.
Ananiadou, K., & Claro, M. (2009). 21st century skills and competences for new 
millennium learners in OECD countries. OECD Education Working Papers, 
No. 41, Paris: OECD Publishing.
Anderson, T. (2003). Modes of interaction in distance education: Recent 
development and questions. In M. G. Moore and W. G. Anderson (Eds.) 
Handbook of distance education, London: Lawrence Erlbaum Associates 
Publishers, 129-141.
Anderson, T. (2004). Teaching in an online learning context. In T Anderson & F 
|Elloumi, (Eds.). Theory and practice of online learning Athabasca: 
Athabasca University 273-294).  
Andrews, M. (2012). Ethical considerations in narrative research. Narrative Ethics 
Workshop.

Ani, A. (2012). Survey of accessibility and usage of information and communication 
technology among students of technical education in tertiary institutions, 
Niger state. Nigeria, Journal of Education and Social Research, 2 (7) 12-18.
Awotua-Efebo, E., Olele, C. N., & Uche, C. (2014). The application of information 
and communication technologies in pre-service teacher education 
programs. International Journal of Technologies in Learning, 20(3), 27-41.
Babbie, E. (2007). The practice of social research (10th ed.). Belmont California: 
Thomson/Wadsworth Publishing.
Babbie, E. (2011). The basics of social research (5th Ed.). Wadsworth: Cengage 
Learning.
Babbie, E. & Mouton, J. (2005). The practice of social research. Oxford: Oxford 
University Press.
Bailey, K. D. (1994). Methods of social research. New York: The Free Press.
Bakari, J., Mbwette, T. S., & Salaam, D. E. (2010). Implementing e-learning in 
higher open and distance learning institutions in developing countries: The 
experience of the Open University of Tanzania. In Fifth International 
Conference of Learning International Networks Consortium (LINC), 
Massachusetts Institute of Technology.
Balanskat, A., Blamire, R., & Kefala, S. (2006). A review of studies of ICT impact 
on schools in Europe. European School net.
Bauer, J., & Kenton, J. (2005). Technology integration in the schools: Why it isn’t 
happening. Journal of Technology & Teacher Education, 13, 519-52
Becta, A. (2004). A review of the research literature on barriers to the uptake of ICT 
by teachers. London, UK, BECTA) Retrieved on http://publications. becta. 
org. uk/display. cfm.
Bennett, S., Maton, K., & Kervin, L. (2008). The “digital natives” debate: A critical 
review of the evidence. British Journal of Educational Technology, 39(5), 
775–786.
Bernard, H. R. (2002). Research methods in anthropology: Qualitative and quantitative approach (3rded.). Walnut Greek: Atta Mira Press.  
Bezjack, J. (2010). Contemporary engineer pedagogic’s project research-using 
multimedia at technology classes in technical and vocational schools. 
Procedia- Social and Behavioral Sciences, 2(2), 407-411.

Bhurtel, A. (2015). Technical and vocational education and training in workforce 
development. Journal of Training and Development, 1(1), 77-84.
Bingimlas, K. A. (2009). Barriers to the successful integration of ICT in teaching 
and learning environments: A review of the literature. Eurasia Journal of 
Mathematics, Science and Technology Education, 5 (3), 235-245.
Blahut, R. E., (2010), Modem theory: An introduction to telecommunications (1st 
ed.). Cambridge: University Press
Boateng, W. (2012). Evaluating the efficacy of focus group discussion (FGD) in 
qualitative social research. International Journal of Business and Social 
Science, 3(7), 54-57.
Bogdan, R. C., & Biklin S. K. (1998). Qualitative research for education: An 
Introduction to theory and methods (3rd ed). Boston: Allyn and Bacon
Bouhnik, D., Deshen, M., & Gan, R. (2014). WhatsApp goes to school: Mobile 
instant messaging between teachers and students. Journal of Information 
Technology Education Research, 13 (2014), 217-231.
Bransford, J. D., Brown, A. L., & Cocking, R. R. Eds). (2000). How people learn: 
Brain, mind, experience, and school (2nd ed.). Washington, D.C.: National 
Academy Press.
Brinkerhoff, J. (2006). Effects of a long-duration, professional development 
academy on technology skills, computer self-efficacy and technology 
integration beliefs and practices. Journal of Research on Technology in 
Education, 39 (1), 22-43.
Buabeng-Andoh, C. (2012). Factors Influencing teachers adoption and integration of information and communication technology into teaching: A review of the literature. International Journal of Education and development using Information and Communication Technology, 8(1), 136-155.
Burns, A. (1999). Collaborative action research for English language teachers. 
Cambridge: Cambridge University Press

Chase, M., Macfadyen, L. P., Reeder, K., & Roche, J. (2002). Intercultural 
challenges in networked learning: Hard technologies meet soft 
skills (Doctoral dissertation, University of British Columbia).
Candy, P. C. (1989). Constructivism and the study of self-direction in adult learning. 
Studies in the Education of Adults, 21(2), 95-116.
Cavanagh, S. (1997). Content analysis: concepts, methods and applications. Nurse 
Researcher, 4(3), 5-16.
Chawinga, W. D., & Zinn, S. (2015). Lecturers’ use of Web 2.0 in the faculty of 
information science and communications at Mzuzu University, Malawi. 
South African Journal of Information Studies, 33(4), 62–85.
Chawinga, W. D., & Zinn, S. (2016). Use of Web 2.0 by students in the Faculty of 
Information Science and Communications at Mzuzu University, Malawi. 
South African Journal of Information Management, 18(1).
Chinien C. (2003). The use of ICTs in technical and vocational education and 
training. Moscow: UNESCO Institute for Information Technologies in 
Education.
Chuachua, R., & Mafumiko, F. (2013). Integration of academic and vocational 
education in Tanzania: The experience of the institute of adult 
education. COMOSA Journal of pen Schooling, 4(1), 27-38.
Chuttur, M. Y. (2009). Overview of the technology acceptance model: Origins, 
developments and future directions. Working Papers on Information 
Systems, 9(37), 9-37.
CINTERFOR. (2008). Recent evolution and future prospects for technical 
cooperation in vocational training. Latin America and the Caribbean.
Clark, D. D., Pogarn, T. K., Reed, P. D., (1978). An Introduction to local area 
networks, Proceedings of the IEEE, 66 (11), 1497-1517
Coffey, A. & Atkinson, P. (1996) Making sense of qualitative data: Complementary 
research strategies. London: Sage.

Cohen. D., (2006), Qualitative research guidelines project. Retrieved from 
http://www.qualres.org/HomeInte-3595.html.
Collis, B., & Jung, I. S. (2003). Uses of information and communication 
technologies in teacher education. In B. Robinson & C. Latchem (Eds.). 
Teacher education through open and distance learning, 171-192. London: 
Routledge Falmer, Retrieved from 
https://www.researchgate.net/publication/239853071
Creswell, J. W., & Clark, V. L. P. (2017). Designing and conducting mixed methods 
research. Sage publications.
Creswell, J. W., & Plano Clark, V. L. (2006). Understanding mixed methods 
research. Designing and conducting mixed methods research, 1-19.
Creswell, J. W., & Plano Clark, V. L. (2011). Designing and conducting mixed 
methods research (2nd Ed.). Thousand Oaks, CA: Sage Publications.
Creswell, J. W. (2013). Research design: Qualitative, quantitative and mixed 
methods approaches. London: Sage
Creswell, J. W., &Miller, D. L. (2000). Determining validity in qualitative inquiry. 
Theory into Practice, 39(3), 124-131.
Crittenden, J. C. (2009). The attitudes and perceived self-efficacy of Mississippi 
career and technical educators toward information and communication 
technology. Unpublished Doctoral Dissertation, Mississippi State University.
Cuban, L. (2001). Oversold and underused computers in the classroom. Cambridge: 
Harvard University Press.
Davis, F. D. (2003). Acceptance of information technology. MIS Quarterly, 13(3), 
319-339.
David, J. (2009). Learning theory and e-learning. Retrieved from http:// 
davidtjones.worldpress.com/
Denscombe; M., (1998). The good research: Guide for small scale research project. 
Buckingham, Open University.
Denscombe, M. (2008). Communities of practice: A research paradigm for the 
mixed methods approach, Journal of Mixed Methods Research, 2 (3). 270-
283.
Denzin, N. K. (1989). Interpretive interactionism. Newbury Park, CA: Sage.
Diehl, D. E. (2005). A study of faculty-related variables and competence in 
integrating instructional technologies into pedagogical practices. 
Unpublished doctoral dissertation. Texas Southern University.
Dixon, R. (2000). Internet videoconferencing: Coming to your campus soon! 
Educause Quartely, 23, 22-27. Retrieved from 
http://wwweducause.edu/ir/library/pdf/EQM0043.pdf.
Dodge, D., Colker, L., & Heroman, C. (2003). The creative curriculum for pre-
school. Washington, DC: Teaching Strategies.
Easwaramoorth, M. & Zarinpoush, F. (2006). Interviewing for research. Canada, 
Toronto: Publisher Imagine.
Elemam, A. E. (2016). Barriers to implementation of information and 
communication technology (ICT) in public Sudanese secondary schools: 
Teachers’ prospective. Journal of Sociological Research, 7(1), 33–4. 
Retrieved from https://doi.org/10.5296/jsr.v7i1.8956

Elstad, E., & Christophersen, K.-A. (2017). Perceptions of digital competency 
among student teachers: Contributing to the development of student 
teachers’ instructional self-efficacy in technology-rich classrooms. 
Education Sciences, 7(1). 27. Retrieved from  
https://doi.org/10.3390/educsci7010027 
Fawareh, H. M. A., Jusoh, S. (2017). The use and effects of smartphones in higher 
Education. 11(6) 103.
Fieschi, M. (2002). Information technology is changing the way society sees health 
care delivery. International Journal of Medical Informatics, 66(1-3), 85-93.
Fraenkel, J. R., & Wallen, N. E. (2000), How to design and evaluate research in 
education. New York: McGraw Hill Higher.
Fraenkel, J. R., Wallen, N. E., & Hyun, H. H. (2012). How to design and evaluate 
research in education (8th ed.). New York: McGraw-Hill.

Franklin, C. (2007). Factors that influence elementary teachers use of computers. 
Journal of Technology and Teacher Education,15 (2) 267–293.
Frommer, D. (2010). Here's how to use Instagram. Business insider. 11 (2010): 
1-23. 
GeSCI (2011). Re-engineering education and training for economic and social 
development in the 21st Century: A focus on technology and skills 
development in national education and training systems in Africa. 
Nairobi: Kenya, National Council for Science 
and Technology Publisher.
Ghavifekr, S. & Rosdy, W. A. W. (2015). Teaching and learning with technology: 
Effectiveness of ICT integration in schools. International Journal of 
Research in Education and Science (IJRES), 1(2), 175-191. Retrieved from 
https://doi.org/10.1111/j.1365-2729.2011.00453.x
Ghavifekr,S ., Kunjappan, T., Ramasamy, L., & Anthony, A. (2016). Teaching and 
Learning with ICT Tools: Issues and Challenges from teachers’ perceptions. Malaysian Online Journal of Educational Technology, 4(2), 38 ‒57.  Retrieved from http://bit.ly/2fr188
Goldie, J. G. S. (2016) Connectivism: A knowledge learning theory for the digital 
age. Medical Teacher, 38(10), 1064-1069. Retrieved from 
https://doi.org/10.3109/0142159X.2016.1173661

Goldstein, I. L., & Ford, J, K. (2001). Training in organizations (4th ed.). 
Wadsworth Publishing. 
Gomes, C. (2005). Integration of ICT in science teaching: A study performed in 
Azores, Portugal. Recent Research Developments in Learning 
Technologies, 13(3), 63-71.
Grimus, M. (2000). ICT and multimedia in the primary schools. In 16th conference 
on educational uses of information and communication technologies, 
Beijing, China (pp. 21-25).
Guba, E. G., & Lincoln, Y. S. (1989). Fourth generation evaluation. London: Sage.
Guba, E. G. (Ed.). (1990). The paradigm dialog. New-bury Park, CA: Sage.
Haddad, W. D., & Draxler, A. (2002). The dynamics of technologies for  education. Technologies for Education Potentials, Parameters, and Prospects, 1, 2-17.
Hamilton-Ekeke, J. T., & Mbachu C. E. (2015). The place of information, communication and technology (ICT) in teaching and learning in Nigerian tertiary institutions. American Journal of Educational Research. 3 (3), 340-347.
Hampton, C. & Bar-tram, J. (2002). Delivering the Programme. In Mishra, A. K. & 
Bartram, J. (Eds.), Perspectives on Distance Education: Skills Development 

Through Distance Education. Vancouver, B.C. The Commonwealth of Learning. Retrieved from http://hdl.handle.net/11599/112
Harrison, F. (2003). Using learning resources to enhance teaching and learning. 
London: Center for Education Development.
Herd, G., & Richardson, A. M. (2011). World report on TVET: The promise and 
potenntial of ICT in TVET. Commonwealth of Learning, 1-25. Rertieved 
from http://hdl.handle.net/11599/824
Hickey, G., & Kipping, C. (1996). Issues in research: A multi-stage approach to the 
coding of data from open-ended questions. Nurse Researcher, 4, 81-91.
Honey, D., McMillan, F., & Carinf, F. (1999). Importance of ICT in education:  
Integration of ICT in instruction and learning. Glasgow: The Knut Press.
Holmberg, B. (2003). A theory of distance education based on empathy. In G. M. 
Moore (Ed.). Handbook of distance education 79-85.
Howe, K. R. (1988). Against the quantitative-qualitative incompatibility thesis or 
dogmas die hard, Educational Researcher, 17(8) 10-16.

Hsieh, H. F., & Shannon, S. E. (2005). Three approaches to qualitative content 
analysis. Qualitative Health Research, 15(9), 1277-1288.
Ilker, E., Musa, S. A., & Alkassim, R. S. (2016). Comparison and convenience 
sampling purposive sampling. American Journal of Theoretical and Applied 
Statistics 5 (1). 1-4
ILO. (2015). Vocational teachers and trainers in a changing world: The imperative 
of high- quality teacher training systems. Employment policy department 
working paper,. Retrieved from https://ideas.repec.org/s/ilo/ilowps.html 
Islam, M. T., & Selim, A. S. M. (2006). Current status and prospects for e-learning 
in the promotion of distance education in Bangladesh. Turkish Online 
Journal of Distance Education, 7(1), 1-9.
Jamieson-Proctor, R., Albion, P., Finger, G., Cavanagh, R., Fitzgerald, R., Bond, T., 
& Grimbeek, P. (2013). Development of the TTF TPACK survey instrument. 
Australian Educational Computing, 27(3), 26-35.

Jeanne, U., & Mukamazimpaka, M. C. (2020). Effect of teachers’ preparedness on 
competence-based curriculum implementation in public boarding secondary 
schools in Rusizi district in Rwanda. Journal of Education, 3(6), 17-30.
Johnson, R. B., & Onwuegbuzie, A. J. (2004). Mixed methods research: A research 
paradigm whose time has come. Educational Researcher, 33(7), 14-26.
Johnson, S. (1997). Interface culture: How new technology transforms the way we 
communicate and create. New York: Basic Books.
Jonassen, D., Howland, J., Marra, R., & Crismond, D. (2008). Meaningful learning 
with technology (3rd ed.). Upper Saddle River, NJ: Pearson.
Jonassen, D. H. (1991) Objectivism versus constructivism: Do we need a new philosophical paragigm? Educational Technology Research and Development, 39 (3). 5-14.

Jones, P. (2002). ICT progress in education industry. Kericho: The Koinange-Beno 
Press Limited.
Jung, I. (2005). ICT-Pedagogy Integration in teacher training: Application cases worldwide. Journal of Educational Technology & Society, 8 (2), 94-101.
Kabir, S. M. S. (2016). Formulating and testing hypothesis. Basic guidelines for 
research: An introductory approach for all disciplines. Chittagong: Book 
Zone Publication 168-180.
Kafyulilo, A. (2014). Access, use and perceptions of teachers and students towards 
mobile phones as a tool for teaching and learning in Tanzania. Journal of 
Education and Information Technologies, 19(1), 115-127.
Kafyulilo, A., Fisser, P., & Pieters, J., & Voogt, J. (2015). ICT use in science and 
mathematics teacher education in Tanzania : Developing technological 
pedagogical content knowledge, Australian Journal of Education 
Technology, 31(4), 381–399.

Kaid, L. L. (1989). Content analysis. In P. Emmert & L. L. Barker (Eds.). Measurement of communication behavior 197-217. New York: Longman.

Karmakar, C. K. (2000). Recommendations for Bangladesh towards e-learning 
readiness. Department of computer science, Shah Jalal University of Science 
and Technology.
Kazaine, I. (2016). Software for creation of electronic materials. In Proceedings of 
the international scientific conference, Latvia University of Agriculture 6 (6). 
1042-1047.
Kelleher, P. (2000). A review of recent developments in the use of information 
communication technologies (ICT) in science classrooms. Australian Science 
Teachers Journal, 46(1), 33-38.
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’s thesis. Department of Education Institute of Education 
Leadership,University of Jyväskylä.
Keya, S. O., Makau, B. F.,  & Omari, I. M., (1989). Guideline for the formulation of 
researrch project proposal. Nairobi, Kenya. National Council for Science 
and Technology Publisher.
Kibona, L., & Mgaya, G. (2015). Smartphones’ effects on academic performance of 
higher learning students: A case of Ruaha Catholic University of Iringa, 
Tanzania. Journal of Multidisciplinary Engineering Science and Technology  
2 (4), 777-784.
Kissaka, M., Lujara, S. K., Trojer, L., & Mvungi, N. H. (2007). Introduction of 
open-source e-learning environment and resources: A novel approach for 
secondary schools in Tanzania. Retrieved from  http://hdl.handle.net/123456789/280
Kitzinger, J. (1995). Qualitative research: introducing focus groups. Bmj, 311(7000), 
299-302. Retrieved from https://doi.org/10.1136/bmj.311.7000.299
Kivunja, C.,.& Kuyini, A. B. (2017). Understanding and appying research 
paradigms in educational contexts. International Journal of Higher 
education, 6(5). 26-41
Koh, J. H. L., Chai, C. S., & Tsai, C. C. (2014). Demographic factors, TPACK constructs, and teachers' perceptions of constructivist-oriented TPACK. Journal of Educational Technology & Society, 17(1), 185-196.
Komba, W. L. M. (2009), Using education access through open and distance 
learning in Tanzania: A critical review of approach and practices. 
International Journal of Edducation and Development Using ICT 5(5) 8-21.

Kombo, D. S., & Tromp, L. A. (2006), Proposal and thesis writing: An introduction. 
Nairobi: Pauline Publications Africa.
Kop, R. (2011). The challenges to connectivist learning on open online networks: 
Learning experiences during a massive open online course. International 
Review of Research in Open and Distance Learning, 12(3). Retrieved from 
http://doi.org/10.19173/irrodl.v12i3.882
Kothari, C. R. (2004), Research methodology: Methods and techniques (3rded.).  
New Delhi: New Age International Publishers.
Kothari, C. R, (2012). Research methodology: Methods and techniques (2nded.). 
New Delhi:New Age International Publishers.
Kothari, C. R. (2014), Research methodology: Methods and techniques (3rded.). New 
Delhi: New Age International Publishers.
Krueger, A. B. (1993). How computers have changed the wage structure: Evidence 
from microdata, 1984–1989.  The Quarterly Journal of Economics, 108(1), 
33-60.
Krueger, R. A. (2009). Focus groups: A practical guide for applied research. New Delhi, Sage publications.
Kuhn, T. S. (1962). The structure of scientific revolutions. Chicago: University of 
Chicago Press,
Kuhn, T. S. (1996). The structure of scientific revolutions (3rd.). Chicago: University 
of Chicago Press.
Kulik, J. A.(1994). Meta-analyticstudies of findingson computer-based instruction. 
In J. E. L.Baker & H..F.O’Neil (Eds). Technology Assessment in Education 
and Training. Hillsdale, NJ: Lawrence Erlbaum.

Kumar, R. (2011). Research methodology: A step- by- step guide for beginners (3rd 
ed.). New Delhi: Sagepublication.

Lari, F. S. (2014). The impact of using Power Point presentation on students’ 
learning and motivation in secondary schools. Procedia-Social and 
Behavioral Sciences,98(3), 1672-1677.

Law, N. (2000). Changing classrooms: A study of good practices in using ICT in 
Hong Kong Schools. Hong Kong: Centre for Information Technology in 
School and Teacher Education, University of Hong Kong.
Liu, G., & Clayton, J. (2015). Measuring technical vocational education and training 
(TVET) efficiency : Developing a framework. Journal of Open, Flexible and 
Distance Learning., 20(2), 45–54

Lunden, I. (2014). Instagram is the fastest-growing social site globally: Mobile 
devices rule over PCs for access. Retrieved from http:// 

techcrunch.com/2014/01/21/instagram-is-the-fastest-growing- social-site-
globally-mobile devices-rule-over-pcs-for-social-access/
Machumu, H. J., Zhu, C., & Sesabo, J. K. (2016). Understanding blended learning in 
the vocational education and training system in Tanzania: Vocational 
educators perceptions. International Journal of Multicultural and  
Multireligious Understanding, 3(2), 30–45.

Mackenzie, N., & Knipe, S. (2006). Research dilemma: Paradigms, methods and 
methodology. Journa of Issues in Education Research, 16(2) 193-205.
Mafang’ha, M. (2016). Teachers’ experience on the use of ICT to facilitate 
teaching: A case of Ilala district secondary schools. Master’s Thesis, Open 
University of Tanzania. Dar es Salaam.

Mafumiko, F. M. S. (1998). The role of practical work in chemistry education in 
Tanzania: Exploration of current practices and potential 
alternatives. Unpublished Master’s Thesis, University of Twente.                      

Mafumiko, F. M. (2008). The potential of micro-scale chemistry experimentation in 
enhancing teaching and learning of secondary chemistry: Experiences from 
Tanzania classrooms. NUE Journal of International Cooperation, 3, 63-79.
Magigi, W. (2015). Research proposal development and report writing: A pathway 
for success in higher learning institutions. Moshi: Safi Publishers and 
Trading Co. Ltd.
Mahenge, M. P., & Sanga, C. (2016). ICT for e-learning in three higher education 
institutions in Tanzania: Knowledge management & E-learning. An 
International Journal, 8(1), 200-212.
Mahmud, R., & Ismail, M. A. H. (2010). Impact of training and experience in using 
ICT on in- service teachers’ basic ICT literacy. Malaysian Journal of          
Education Technology. 10(2). 5-10.

Maina, T. M., Ogalo, J., & Mwai, N. (2016). The pedagogical readiness of 
instructors towards achieving integration of ICT's in TVET institutions in 
Kenya. Research in Pedagogy, 6(1), 55-65.
Majumdah, S. (2011). Teachers education in Tanzania: Developing a new paradigm, 
International Journal of Training Research, 9 (1-2), 49-59.
Margaryan, A., Littlejohn, A., & Vojt, G. (2008). Are digital natives a myth or 
reality? University students’ use of digital technologies. Computers & 
education, 56(2), 429-440.
Marwa, A. (2016). Faculty and students perceptions about e-learning for enhancing 
intergral learning in higher learning institution in Tanzania. PhD Thesis, 
Open University of Tanzania.
Maxwell, J. (1992). Understanding and validity in qualitative research. Harvard 
Education Review. 62(3, 279-301)
Mbachu, C. E. (2015). The place of information, communication and technology 
(ICT) in teaching and learning in Nigerian tertiary institutions. American 
Journal of Educational Research, 2015, 3(3), 340-347

Mbunda, F. (2006). Application of teaching and learning theories Dar es Salaam: 
The Open University of Tanzania.
Mc Millan, J. H., & dan Shumacker, S. (1984). Research in education: A conceptual 
introduction. Canada: Little Brown Co.
McLeod, K. (2014). Orientating to assembling: Qualitative inquiry for more-than-human worlds. International Journal of Qualitative Methods, 13(1), 377-394.
McGuire, C., Cotter, K., Stransky, L., & Forgac, M. (2016). Regulation of V-

ATPase assembly and function of V-ATPases in tumor cell 
invasiveness. Biochimica et Biophysica Acta (BBA)-Bioenergetics, 1857(8), 
1213-1218.
Mehdipour, Y., & Zerehkafi, H. (2013). Mobile learning for education: Benefits and  
challenges. International Journal of Computational Engineering   
Research, 3(6), 93-101.
Michael, A., Amy, A., Lee, E. N., Josée-Anne R. L., & Michelle, B. (2015). 
Vocational teachers and trainers in a changing world: the imperative of high-
quality teacher training systems ILO working
papers
 
994879203402676, International Labour Organization
Mikre, F. (2011). The role of information communication technologies in education: 
Review article with emphasis to the computer and internet. Ethiopian 
Journal of Education and Science, 6(2).109-126.
Ministry of Science, Technology and Higher Education (1996), Report on the 
National Council for Technical Education, Dar es Salaam.
Mitchell, M (1999). Children of the revolution. Special Issue 13 (6) 159-160.
Mnyanyi, C. B., Bakari, J. & Mbwette, S. A. (2010). Implementing e-learning in 
higher open and distance learning institutions in developing countries: The 
experience of the open university of Tanzania. Retrieved from 
http://linc.mit.edu/linc2010/proceedings/session6Mnyanyi.pdf.
Mogalakwe, M. (2009). The documentary research method–using documentary 
sources in social research. Eastern Africa Social Science Research Review, 
25(1), 43-58.
Mohd, C., & Che, Z. (2014). The Need for in- service training for teachers and its 
effectiveness in school . International Journal for Innovation Education and 
Research, 2(11), 1–9.
Morgan, D. L. (1993). Qualitative content analysis: A guide to paths not taken. 
Qualitative Health Research, 3(1), 112-121.
Morgan, D. L. (1997). Focus groups as qualitative research (2nded.). Thousand 
Oaks, CA: Sage.
Morgan, D. L. (2007). Paradigms lost and pragmatism regained: Methodological 
implications of combining qualitative and quantitative methods Journal of 
Mixed Methods Research, 1(1). 48-76.
Moyo, M., Simmson, R., Jacob, A., & Mevius, F. X. (2010). Attaining middle 
income status- Tanzania: Growth and structural transformation required to 
reach middle income status by 2025. Retrieved from 
https://www.researchgate.net/publication/266679583
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 Distance Learning, 15(1), 
250–271.
Mtega, W. P., Bernard, R., Msungu, A. C. & Sanare, R. (2012). Using mobile 
phones for teaching and learning purposes in higher learning institutions: 
The case of Sokoine University of Agriculture in Tanzania. In 5th Ubuntu Net 
Alliance annual conference, 118–129.
Mulengeki, F.M, (2017). The power of ICT in higher education teacher training: The 
Case of MEDCDD at Open University of Tanzania. Journal of Research & 
Method in Education 7(5) 72-79.
Mulhim, E. (2014). Barriers to the use of ICT in teaching in Saudi Arabia: A review 
of literature. Universal Journal of Education Research, 2 (6), 487-493.
Mulongo, G., Kitururu, I., & Irira, M. (2016). Determinants for positioning and    

                promoting TVET in Tanzania: Information for developing a marketing     

                strategy. Journal of Technical Education and Training. 8(2),  

                2229-8932.
Mumtaz, S. (2000). Factors affecting teachers’ use of information and 
communication technology: A review of literature. Journal of Information 
Technology for Teacher Education, 9(3), 319-342.
Munisi, R. (2017). A Curriculum Study programme for teacher education in 
Tanzania: An internationalization of curriculum studies approach. PhD 
Thesis, Potchefstroom Campus of the North-West University, South Africa.
Murgor, T. K. (2013). A comparison of technical and vocational acquired skills 
differences based on gender in TVET institutions, Uasin Gishu. Journal of    
Education and Practice, 4(22), 181–187.

Murgor, T. K. (2013). Relationship between technical and vocational acquired skills 
and skills required in job market: Evidence from TVET institutions, Uasin 
Gishu County, Kenya. Journal of Education and Practice, .4, (19), 77-83.

Mutarubukwa, B .F., & Kissima, A. (2018). Adoption of information and 
communication technology (ICT) in Tanzania vocational education and 
training (VET) industry : A catalyst for vocational education and training 
effectiveness and employment opportunities ? Journal of Arts, Science & 
Commerce,  12–21. Retrieved from 
http://dx.doi.org/10.18843/rwjasc/v9i3/02

Mutarubukwa, F. (2006). Functioning of VET centres and performance of trainees. 
Unpublished PhD Thesis. Open University of Tanzania.
Mutuku, N. (2014). A framework for intergration of ICTs in teaching and learning 
processes in secondary schools in Machakos sub- country. Masters Thesis 
University of Nairobi.
Mwalongo, A. (2011), Teachers perception about ICT for teaching, professional 
development, and administration and personal use; Dar es Salaam University 
college of education, Tanzania. International Journal of Education and 
Development using Information and Communication Technology, 7 (3), 36-
49.
Mwenisongole, C., & Mulengeki, F. M. (2020). The role of information and 

communication technology for teaching and learning in Tanzania: Use and 

availability of ICT facilities in TVET. Elixil International Journal, Education 

Technology Elixil Edu 143 (2020),54142-54146 Retrieved from   

https://www.elixirpublishers.com/articles/1594037737_ELIXIR2020066669B.p

df
Mwenisongole, C., Mulengeki, F., & Mkuchu, S. V. (2020). Teachers and students 


strategies to enhance teaching and learning through information and communication technology at technical vocational educational and training. International Journal of Scientific and Engineering Research 11(7). 1390-1410. Retrieved from http:// www.ijser.org.
Naiker, V., & Makgato, M. (2018). The integration of ICT in TVET college 
classrooms: A case in automotive repair and maintenance teaching. 
International Journal of Education and Sciences, 20(1-3), 25-32.
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.
Newhouse, P. (2002). Literature review: The impact of ICT on learning and 
teaching, Perth, Western Australia: Department of Education.
Ngenzi, S. S. (2012). Challenges of e-learning in open and distance learning (ODL): 
The case of the Open University of Tanzania, JIPE Journal of Issues and 
Practice in Education, 4(1), 90 -100.
Nkanu, M. (2007). Changing our schools linking school effectiveness and 
improvement, Buckingham: Open University Press.
Noor-Ul-Amin, S. (2013). An effective use of ICT for education and learning by 
drawing on worldwide knowledge, research and experience: ICT as a change 
agent for education. India: Department of Education, University of Kashmir, 
1-13.
Nwizege, K .S., Chukwunonso, F., Kpabebo, C. & Mmeah, S., (2011). The impact of 
ICT on computer application, 2011 UK Sim 5th European symposium on 
computer modeling and simulation, Federal University of Technology, Yola, 
Nigeria.
Nyandara, Z. I. (2012). Challenges and opportunities of technology-based 
instruction in open and distance learning: A comparative study of Tanzania 
and China. In 5th UbuntuNet Alliance annual conference 130–145. Retrieved 
from http://www.ubuntunet.net/sites/ubuntunet. net/ files/ uc2012_pr. esentationzamzam.pdf.
OECD (2003). Information communication technology and economic growth 
evidence from OECD countries, industries and firms: OECD Paris France.

OECD (2001). Learning to change: ICT in schools. Paris: OECD
Oliver, R. (2000). Creating meaningful contexts for learning in web-based settings. 
Proceedings of open learning. 53-62 Brisbane: Learning Network, 
Queensland.

Ololube, N. P., Ubogu, A. E., & Egbezor, D. E. (2007). ICT and distance education 
programmes in a sub-Saharan African country: a theoretical perspective. 
Journal of Information Technology Impact, 7(3), 181-194.
Ololube, N. P. (2007). The relationship between funding, ICT, selection processes, 
administration and planning and the standard of science teacher education in 
Nigeria. In Asia-Pacific Forum on Science Learning and Teaching 8(1), 1-
29). The Education University of Hong Kong, Department of Science 
and Environmental Studies.
Ololube, N. P. (2009) Computer communication and ICT attitude and anxiety 
among higher education students. In A. Cartelli, (Ed). Encyclopedia of 
Information and Communication Technology, 100-105. Hershey, PA: Idea 
Group Publishing
Onwuegbuzie, A. J. (2009). A qualitative framework for collecting and analyzing 

data in focus group research. International Journal of Qualitative Methods,8(3),1–21.Retrieved from https://doi.org/10.1177/160940690900800301

Opira, G. (2014). Effects of information and communication technology on 
students’learning: a case of Gulu University. Published Masters dissertation, 
Makerere University.
Organization for Economic Co-Operation and Development (OECD). (2005) E-
learning in tertiary education: Policy Briefs. E-learning in Tertiary Education: Retrieved from http://www.oecd.org/dataoecd/27/35/35991871.pdf.
Orodho, A. & Kombo, D. (2002). Research methods, Kenyatta University, Institute 
of Open Learning, Nairobi.
Owusu, A.A. (2014). Use of information and communication technology for 
teaching and learning in Ghanaian Universities: Case of University of Cape 
Coast. International Journal of Computing Academic Research (IJCAR), 
2(6), 266-277.
Oyebode, O. J., Adebayo, V.B., & Olowe, K.O. (2015). Assessment of the use of 
AutoCAD package for teaching and learning engineering drawing in Afe 
Babalola University Ado-Ekiti. International Journal of Scientific & 
Technology Research 4(9), 1-8.
Ozden,M. (2007). Problems with science and technology education in Turkey. 
Eurasia. Journal of mathematics, Sciences, & Technology Education 3(2), 
157-161.
Patcher, N. (1999). Theories of learning and ICT. In M. A. Leask (ed.). Learning to 
teach using ICT in the secondary schools. London: Routledge Ltd.
Patton, M.Q. (1990). Qualitative evaluation and research methods (2nded.). 
Newbury Park, CA: Sage. Retrieved From 
https://doi.org/10.1002/nur.4770140111
Patton, M. Q. (2002). Qualitative research and evaluation methods (3rded.). 
Thousand Oaks, CA: Sage.
Pavlova M. (2014). TVET as an important factor in country's economic 
development. Springer Plus, 3(Suppl1), K3. Retrieved from  
https://doi.org/10.1186/2193-1801-3-S1-K3
Pelgrum, W. J. (2001). Obstacles to the integration of ICT in education: results from 
a worldwide educational assessment. Computers & Education, 37, 163-178.

Plowman, L., & McPake, J. (2013). Seven myths about young children and     

               technology. Childhood Education, 89(1), 27-33.
Perraton, H., Creed, C., & Robinson, B. (2002). Teacher education guidelines: Using 
open and distance learning. Technology, curriculum, cost and evaluation.
Rahman, S. (2017). The advantages and disadvantages of using qualitative and 
quantitative approaches and methods in language testing and assessment 
research : A literature review. Journal of Education and Learning;, 6(1), 
102–112.

Ramadan, A., & Chen, X. (2018). Teachers’ perceptions on ICT integration in 
TVET Classes: A case study in Khartoum State- Sudan. International 
Journal of Social Sciences, 4(2), 639–654. Retrieved from 
http://grdspublishing.org/

Ramadan, A., Chen, X., & Hudson, L. L. (2018). Teachers’ skills and ICT 
integration in technical and vocational education and training TVET : A case 
of Khartoum State-Sudan. World Journal of Education, 8(3), 31-43.
Rashedul, M., Shamim, H., & Raihan, M.A. (2016). Effectiveness of using ICTs to 
promote teaching and learning in technical education: Case of Bangladesh. 
International Journal of Vocational and Technical Education Full. 8(2), 12–
19.

Richards, J. C., & Schmidt, R. (2002). Longman dictionary of language teaching 
and applied linguistics (3rd  ed.).  London: Longman.
Rodney, W. (1981). How Europe underdeveloped Africa. Washington DC: Howard 
University Press.
Rogers, C., Harrison, R., Reeve, F., Hanson, A,. & Clarke, J. (2002). Supporting 
lifelong learning. The interpersonal relationshipo in the facilitation of 
learning. London: The Open University of UK.
Rogers, E. M. (1995). Diffusion of innovations (4th ed.).New York:The Free Press.

Rogers, E. (2003). Diffusion of innovations (5thed.). New York: The Free Press.

Rozell, E. J., & Gardner, W .L. (1999). Computer-related success and failure: A 
longitudinal field study of the factors influencing computer-related 
performance. Computers in Human Behavior. 15(1), 1-10.

Rumanyika, J. D., & Mashenene, R. G. (2014). Impediments of E-commerce 
adoption among small and medium enterprises in Tanzania: A review. 
International Journal of Information Technology and Business Management 
for Publication, (32 (1).
Sandholtz, J. H., & Reilly, B. (2004). Teachers, not technicians: Rethinking 
technical expectations for teachers. Teachers College Record, 106(3), 487–
512.

Schiller, J. (2002). Interventions by school leaders in effective implementation of 
information and communications technology: Perceptions of Australian 
principals. Journal of Information Technology for Teacher Education, 11, 
289–301.
Schoepp, K. (2005). Barriers to technology integration in a technology-rich 
environment: Learning and Teaching in Higher Education. Gulf 
Perspectives, 2(1), 1-24.
Scotland, J. (2012). Exploring the philosophical underpinnings of research: Relating 
ontology and epistemology to the methodology and methods of the scientific, 
interpretive, and critical research paradigms. English Language Teaching, 
5(9), 9–16.
Scott, P. J. & Briggs, J. S. (2009). A pragmatist argument for mixed methodology in 
medical informatics. Journal of Mixed Methods Research, 3(3), 223-241.
Schunk, D. H., & Usher, E. L. (2011). Assessing self-efficacy for self-regulated 
learning. Handbook of self-regulation of learning and performance, 282-297.
Seliger, H. W., & Shohamy, E. (1989). Second language research methods. Oxford, 
UK: Oxford University Press.
Shao, D. & Seif. H. (2014). Mobile learning a new wave of learning : A survey 
among University of Dodoma Students. International Journal of Computer 
Applications, 98(16), 1–4.

Sife, A. S., Lwoga, E. T. & Sanga, C. (2007). New technologies for teaching and 
learning: Challenges for learning institution in developing countries. 
International Journal of Education and Development using Information and 
communication Technology 3(2), 57-67
Silverman, D. (2007). A very short, fairly interesting and reasonably cheap book 
about qualitative research. London: Sage Publications.

Silverman, D. (2000). Doing qualitative research: A practical handbook. New 
Delhi: Sage Publications.

Singleton, R. (1993).Approaches to social research.Oxford: Oxford University Press 
Ltd.

Singleton, R.A. and Straits, B.C. 2004. Approaches to social research. Oxford: 
Oxford University Press.
Skinner, B. F. (1938). The behavior of organisms: An experimental analysis. New 
York: Appleton-Century.
Skinner, B. F. (1953). Science and human behavior. Simon and Schuster.Com.
Skinner, N. C., & Preece, P. F. W. (2003). The use of information and 
communications technology to support the teaching of science in primary 
schools. International Journal of Science Education, 25(2), 205-219.

Tairab, A., Huang, R., Chang, T.-W., & Zheng, L. (2016). A framework to promote 
ICT in K-12 education in developing countries: A Case Study in Sudan. In 
International Conference on Blending Learning 312–323).
Tairab, A., & Ronghuai, H. (2017). Analyzing ICT Policy in K-12 education in 
Sudan (1990-2016). World Journal of Education, 7(1), 71.
Tashakkori, A. & Teddlie, C. (1998) Mixed methodology: Combining qualitative 
and quantitative approaches.  London: Sage Publication.
Teddlie, C., & Tashakkori, A. (2009). Foundations of mixed methods research: 
Integrating quantitative and qualitative approaches in the social and 
behavioral sciences. London: Sage publications.
Tedla, B. A. (2012). Understanding the importance, impacts and barriers of ICT on 
teaching and learning in east African countries. International Journal for e-
Learning Security, 2(3/4), 199-207.
Tella A. (2011). Availability and use of ICT in South-Western Nigeria colleges of 
education. International Multidisciplinary Journal, Ethiopia 5 (5), 315 331. 
Retrieved from http://dx.doi.org/10.4314/afrrev.v5i5.25

Tella, A., Tella, A., Toyobo, O. M., Adika, L. O., & Adewuyi, A. A. (2007). An 
assessment of secondary school teachers uses of ICT’s: Implications for 
further development of ICT’s use in Nigerian secondary schools. The 
Turkish Online Journal of Educational Technology, 6(3), 5-17.
Retrieved from: http://dx.doi.org/10.4314/afrrev.v5i5.25
Teo, T. (2008). Pre-service teachers’ attitudes towards computer use: Singapore 
survey. Australasian Journal of Educational Technology, 24(4),413-424.
United Republic of Tanzania (1996). Vocational Educational and Training Act.
 Dar- es Salaam: United Republic of Tanzania.
United Republic of Tanzania (1997). National Council for Technical Education 
Act Dodoma: United Republic of Tanzania.

UNESCO (1999). Lifelong learning and training: A bridge to the future- final 
report. Paris: UNESCO. (Final report of the Second International Congress on TVET), Seoul, 1999.
UNESCO (2002). Information and communication technologies in teacher 
education: A planning guide. Paris. UNESCO.
UNESCO/ILO (2002). Technical and vocational education and training for the 
twenty first century. Retrieved from http://hdl.voced.edu.au/10707/128718 
UNESCO (2003). Analytical survey: The use of ICT in technical and vocational 
educational and training: Conducted by institute for information 
technologies in education, Moscow, 24-25.
URT (2003) National Information and Communication Policy: Dar es Salaa.

UNESCO (2004). Final report of the meeting of higher education partners (World 
Conference on Higher Education). Paris: UNESCO.
UNESCO (2005). United nations decade of education for sustainable development. 
Draft International Implementation Scheme
UNESCO. (2006). ICT in Education. Retrieved from  Media, Culture & Society, 29(6), 972-993.
United Republic of Tanzania (2006). Vocational Educational and Training Act. 
Dodoma: United Republic of Tanzania.
URT (2007). Information & Communication Technology policy for basic Education: 
Dar es Salaam. Mture Press.
URT (2010). Relevance of technical vocational education and training to market 
demands: skills for employability. Dar es Salaam Tanzania. JESR
UNESCO (2011). Institute for information technology in education. Moscow. 
URT (2014). Education Policy. Dar es Salaam. Government Press.
URT (2016). National ICT Policy: Dar es Salaam
Van Maanen, J. (1979). Reclaiming qualitative methods for organizational research: 
a preface. Administrative Science Quarterly, 24(4), 520-52
Vocational Education and Training policy (1994), N0 1, Dar es Salaam, Government 
Printer.
Vocational Educational and Training (1997), Legal Framework for VETA, Dar es 
Salaam: Government Printer.
Volman M. and van Eck, E. (2001). Gender equity and information technology in 
education: The second decade. Review of Educational Research, 71(4). 613-
634.
Voogt, J., Fisser, P., Roblin, P., Tendeur, J., & Braak, K. 2013). Technical 
pedagogical content knowledge: A review of the literature. Journal of 
Computer Assisted Learning, 29(2) 109-121.
Wade, W. (1994). Flexible learning in higher education.  London: Kogan page.
Wang, C. (2011). Design of the model of constructivist learning theory for moral 
education in physical education teaching. International Education 
Studies, 4(3), 62-65. Retrieved from https://doi.org/10.5539//ies.v4n3p62
Wasim, J., Sharma, S., Khan, I., & Jamshed, S. J. (2014). Web Based Learning, 
International Journal of Computer Science and Information   Technologies, 
5 (1), 446-449.
Webster, M. (1985). Webster`s ninth new collegiate dictionary. Meriam: Webster 
Inc.
WEF (2009). Information communication technology for economic growth: A 
dynamic ecosystem driving the global recovery. WEF, Geneva.

Wilkinson, D., & Birmingham, P. (2003). Using research instruments: A guide for 
researchers: Routledge Falmer: Psychology Press.
Woolfitt, Z. (2015). The effective use of video in higher education:  Teaching, 
learning and technology. Holland University of Applied Sciences, 1(1), 1-49.
Wozney, L., Venkatesh, V., & Abrami, P. C. (2006). Implementing computer 
technologies: Teachers' perceptions and practices. Journal of Technology 
and teacher education,14 (1),173-207.
Yelland, N. (2001). Teaching and learning with information and communication 
technologies (ICT) for numeracy in the early childhood and primary years of 
schooling. Australia: Department of Education, Training and Youth Affairs.
Yin, R. (2013). Identifying your Case ( s ) and Establishing the Logic of Your Case
Yousef, A. B., & Dahamini, M. (2008). The economics of E- learning: The impact 
of ICT on student performance in higher education: Direct effects, indirect 
effects and organizational change. RUSC: Universities and Knowledge Society 

Journal, 5(1), 45-56.
Yusuf, M. O. (2005). Information and communication technology: Analyzing the 
Nigerian national policy for information technology. International Education 
Journal 6(3), 316-321
Zimmerman, B. J., & Schunk, D. H. (2011). Handbook of self-regulation of learning 
and performance:  London: Taylor & Francis
Ziden, A. A. (2013) The effectiveness of Web-Based multimedia applications: 
Simulation in teaching and learning. International Journal Instruction 6(2), 
1308-1470.

APPENDICES

Appendix  1:   Research Clearance Letter

[image: image28.png]THE OPEN UNTVERSITY OF TANZANIA

DIRECTORATE OF POSTGRADUATE STUDIES

20 80x 2200 FRRC———
ar xSk, Tarania @ iy

Date08* February 2019.

RE: RESEARCH CLEARANCE

{7 Open Univernty of Faeass was coubiabed by n ac of et No, 17 ot 1992 wiseh
became operational o the Ist March 1993 by public notice No_ 55 i the offical Gazette. The
20 was hawever replaced by the Open Univarsity of Tanzansa chartes of 005, which became.

ptsoomd on 15 Jansary 2007. 1o Lo with (. Intes e O Usivessiy s s b gramsnte.
‘d apply knowiedge through research

To fcilitate and 40 eplily research process herefiore. the ac exspowers the Vice Chascellor of
fhe Open Universiry of Tamania 1o issie research clearance, on behalf of the Government of
Ianzama and | nzama Commiseion for Science and Technology. fo both 22 #aff and students
who sre doing recaszch in Tanzania. With this brief backgrovund, fhe prapose of this later i o
e 10 you MSMWENISONGOLE, Clis e Lasom Kegho: PGI0 1609187 puasussy
Doctor of Piiloseply in Education (PD).We hare by grant di clearance to condt a resesrch
thled “Teache’s Experience of using Information Communication Technology i enhiancing.
Teaching and Learning in TVET"She will collct her data at ATC i Arusha Region fom 1%
February 2019 10 11° July 2019.

In case you need any frther information, kindly do not hesitate to contact the Deputy Vice

Tel. 02222668820 We lastly thanks you n advance for your asumed cooperstion and
fcilsarion of ths research et

Yous mmcerety.

Prof Hoses Pawegorbor




Appendix  2:    Research Permit Letters

[image: image29.png]UNITED REPUBLIC OF TANZANIA
PRESIDENT'S OFF!
REGIONAL ADMINISTRATION AND LOCAL GOVERNMENT

i

T guars: “REGEOM®
Teleglu 52545608 254950/ 2544n02

Fux lo. 2545239/254486 RES]

N COMMSSIONTRS OFFICE,

E-Mail: sLarushago e PO, i 3050,
E-Mall 3o s g ARUSHA.
Website s .o ls

In repiy please quate:

Ref, No. FA195/232/011 /62 05 Mareh, 2019

Dielrict Acmis;

0 Secrelary,

RE: RESFARCH PERMIT/DATA COLLETION

Reference s newhy made lo the letter dated 041 March, 2019) The Open
Urivarsity of Tanvana (GUT} concerring the aoove underlined susy

1 herahy L ihoduce % jou Ms. Christine
Muwenisongole from _hz Open Uriversty of Tarzania ol the moment conducting a

1ch thec " Teacher's Exparicnce of using Information Communication
Technology it enhancing Teaching and fcarning in TVET".

e acowe has been grantod permission Lo cenduct s rescarchiceta colkcton

i your region spcficaly VETA Olforo, VETA Njiro and Arusha Technical College
from 11 February, 2019 to 11 July, 2019, -

Due o this, yuu are reqested Lo rerder 2ny recessary Adinisuatia: A
10 eneb'e her 1o accomalish e inlended obctve of his rescarch,

Than gou for your ennpestian

5

Wb’r;} B Wilkiam

Tor: REGIONAL ADMINISTRATIVE SECRETARY
ARUSHA

Copy to:
M, Christine Mienisongele,




Appendix  3:   Permission to Research
[image: image30.emf]
Appendix  4:   Data Collection Letter
[image: image31.emf]
Appendix  5:   VETA - HTTI Short Courses Offered

	Name of the course
	Duration

	MAPISHI

	Basic Pastry and Catering techniques
	5 Weeks

	Advance Catering Techniques
	5 Weeks

	Advance Pastry and Bakery techniques
	5 Weeks

	UHUDUMU

	Barista knowledge and skills
	4 Weeks

	Bar tendering skills
	4 Weeks

	Wine knowledge and service technique
	4 Weeks

	Food and Beverage knowledge
	6 Weeks

	UTALII

	Tour operation technique
	5 Weeks

	Driver Guide technique
	5 Weeks

	Driving Skills
	6 Weeks

	Basic tour guiding technique
	3 Months

	Advanced tour guide techniques
	3 Months

	Marketing in Tourism
	2 Weeks

	USAFI

	Basic Housekeeping cleaning skills
	4 Weeks

	Basic Laundry skills 
	4 Weeks

	Housekeeping and Laundry supervising technique
	4 Weeks

	MAPOKEZI

	Hotel Reservation skills
	4 Weeks

	Reception operation skills
	4 weeks

	Hotel Software Operation system
	4 Week

	Other courses

	Exceeding customer expectation
	1 Week

	Entrepreneurship skills
	1 Week

	Marketing and brand Management 
	5  Weeks

	Basic computer skills
	4 Weeks

	Graphics Design
	5 Weeks

	Basic French language
	3 Months

	Basic English language
	3 Months

	Business English
	5 Weeks


Appendix  6:   Long Courses Arusha Vocational Training Centre AVTC

	Name of the course
	Duration

	Carpentry and joinery
	3 years

	Electrical Installation
	3 years

	Designing sewing and Cloth technology
	3 years

	Welding and metal Fabrication
	3 years

	Plumbing and pipe Fitting
	3 years

	Agro mechanics
	3 years

	RELATED SUBJECTS

	Engineering Science
	2 years

	Mathematics
	2 years

	Technical Drawing
	2 Years

	English
	2 Years

	Life skills
	2 Years

	Entrepreneurship
	2 Years

	Communication skills
	2 Years

	Basic Computer Application

                          - Introduction to computer

                           - Microsoft Office (Word, Excel, Access,      

                             Power Point, Publisher)

                             Internet and E-mail                             

                            
	2 Years


Appendix  7:   Short Courses Arusha Vocational Training Centre AVTC

	Name of the course
	Duration

	Plumbing and Pipe Fitting
	3 Months

	Tailoring
	3 Months

	Electrical Installation
	3 Months

	Welding and Metal Fabrications
	3 Months

	Masonry and Brick laying
	3 Months

	Carpentry and Joinery
	3 Months

	Agro Mechanics
	3 Months

	Motor Vehicle mechanics
	3 Months

	Computer Applications
	3 Months

	Related Subjects (Masomo Bebezi)

	English
	2 Months

	Entrepreneurship
	2 Months

	Mathematics
	2 Months


Appendix  8:   Entry qualification for VETA in Various Courses

	College
	Course
	           Level I
	Level II
	   Level III

	ATC-VET
	Curriculum for ICT / Computer Application with CAD
	Primary school Standard VII certificate or Ordinary Secondary Education or Apprentices from the industry with field experience in Information Technology for one year.
	The trainee should have achieved CBET performance grade C in continuous assessment in level I
	Atrainee should have a minimum CBET performance grade C in continuous assessment in level II or Vocational certificate II

	
	
	
	
	

	
	
	
	
	

	VHTTI
	Tour Guiding
	Should have obtained “O” level Secondary Education preferably with two passes “D” in non religious subjects and holder of National Vocational 

Award (NVA) level III
	The trainee should have achieved CBET performance grade C in continuous assessment in level I
	A trainee should have a minimum CBET performance grade C in continuous assessment in level II or Vocational certificate II in tour guiding


Appendix  9:   Use of professional teaching documents

Through the documentary review guide, the findings showed that VETA Colleges use the detailed scheme of training and instructional planning assessment/psychomotor to follow procedures when teaching. The findings also shows that teachers use Vocational Education and Training Authority Management System (VET MIS) for uploading students marks, this system is installed for all VETA national wide in Tanzania. ATC uses both SMS and VET MIS. Vocational used instructional planning assessment/psychomotor to make sure quality of teaching and learning is followed to improve quality control and quality assurance. According to constructivism which insists on the involvement of students or leaner in the process of teaching and learning, to make sure the implementation of CBET is followed VETA used different document to control the management of teaching and learning in the required manner. Below are some of examples of these documents which require vocational teacher to fully involve students to improve students’ learning and teacher in teaching.

Appendix  10:   Instructional plan psychomotor

All VETA colleges use scheme of training which provides the details of 

Vocational Teachers’ name………………                No of Learners’………………..

Occupational……………………………..                 Module Title…………………..

Unit Title…………………………………                 Element……………………….

Level…………………………………….                   Duration………………………

Date…………………………………………………………………………………                     

General learning Objectives

At the end of this element the trainee should be able to:

……………………………………………………………………………………………………………………………………………………………………………………

Specific Learning Objectives

At the end of this element the trainee should be able to:

……………………………………………………………………………………………………………………………………………………………………………………

REFERENCE BOOK: ………………………………………………………………

	STEM/CONTENT
	Teachers activities
	Learners activities
	Resource
	Time

	Introduction
Development (Main body)
Summary (Recap)
Application


Consolidation (Conclusion)




Remarks……………………………………………………………………………
Appendix  11:   Instructional Teachers Assessment

SECTION A (to be completed by Students) 
Table 5.12:
Quality assurance and Control

	Details of Teacher to be Assessed
	Department:

	Name of Teacher:
	Module Code:

	 Date:
	Module Title


 Teaching Effectiveness

	
	5=excellent,4=very good, 3=satisfactory, 2=poor,1=very weak
	Average


	Average

	1
	Instructors’ preparedness on the subject matter.  
	
	

	2
	Instructors’ mode of delivery (techniques and style).
	
	

	3
	Instructors’ fairness in grading of assignments and tests.
	
	

	4
	Instructors’ capacity to provide timely feedback on assignment and tests.
	
	

	5
	Instructors’ attendance
	
	

	6
	Instructors’ availability for consultations.
	
	

	7
	Instructors’ in explaining of difficult concepts so the students can comprehend them.
	
	

	8
	Adequacy of Instructors’ guidance on reference materials.
	
	

	9
	Accessibility to students both in and out of class.
	
	

	10
	Reviewing and utilizing innovative and or alternative methodologies and delivery methods.
	
	

	11
	Knowledge of subject is up to date.
	
	

	Overall Average 


SECTION B (for official use only)

	Overall Quality Effectiveness Index (QEI)
	

	Any other observation: 

	Remarks:


Appendix  12:   Registered Students from Year 2016 - 2018 at ATC

	College
	Levels
	                                               Years

	
	
	  2016
	    2017
	    2018

	
	
	F
	M
	T
	F
	M
	T
	F
	M
	T

	ATC
	I
	71
	318
	389
	85
	500
	585
	88
	360
	448

	
	II
	13
	174
	187
	49
	196
	245
	95
	377
	472

	
	III
	6
	83
	89
	12
	120
	132
	-
	-
	-

	
	Total
	93
	575
	668
	146
	816
	962
	183
	737
	920


Appendix  13:   Long Courses ATC VET year 2017/2018

	S/n
	OCCUPATION
	ABRV
	LEVEL
	CANDIDATES ENROLLMENT

	
	
	
	
	M
	F
	TOTAL CANDIDATES

	A. LEVEL ONE

	1
	Motor Vehicle Mechanics
	MVM
	1
	67
	1
	                   68

	2
	Domestic Electrical Installation
	EL
	1
	102
	16
	                   118

	3
	Auto Electric
	AE
	1
	68
	0
	                    68

	4
	Masonry and Bricklaying
	MB
	1
	25
	0
	                    25

	5
	Plumbing and Pipefitting
	PPF
	1
	32
	8
	                    40

	6
	Laboratory Assistance
	LAB
	1
	23
	54
	                    77

	7
	Information Technology
	IT
	1
	18
	6
	                    24

	8
	Industrial Electrical installation
	IEL
	1
	23
	2
	                    25

	9
	Hydropower Maintenance
	HEP
	1
	2
	1
	                      3

	          SUBTOTAL
	
	I
	360
	88
	                  448

	A. LEVEL TWO                               

	1
	Motor Vehicle Mechanics
	MVM
	II
	44
	0
	                   44

	2
	Domestic Electrical Installation
	EL
	II
	112
	6
	                  118

	3
	Auto Electric
	AE
	II
	27
	0
	                    27

	4
	Masonry and Bricklaying
	MB
	II
	14
	2
	                    16

	5
	Plumbing and Pipefitting
	PPF
	II
	31
	16
	                    47

	6
	Information Technology
	IT
	II
	14
	6
	                    20

	7
	Civil Drafting
	CD
	II
	7
	1
	                     8

	8
	Fitter and Turner
	FM
	II
	1
	1
	                     2

	9
	Welding and Metal Fabrication
	WF
	II
	3
	0
	                     3

	10
	Laboratory Assistance
	LAB
	II
	30
	39
	                   69

	11
	Electronics
	ELEC
	II
	
	
	

	12
	Refrigeration and Air conditioning 
	RAS
	II
	2
	0
	                    2

	13
	Industrial Electrical Installation
	IEL
	II
	23
	3
	                   26

	14
	Hydropower and Maintenance
	HEP
	II
	9
	7
	16

	SUBTOTAL
	
	II
	322
	81
	403

	B. LEVEL TWO (SUPPLIMENTARY)

	1
	Motor Vehicle Mechanics
	MVM
	II
	6
	0
	16

	2
	Domestic Electrical Installation 
	EL
	II
	28
	3
	31

	3
	Auto Electrical
	AE
	II
	6
	0
	6

	4
	Masonry and Bricklaying
	MB
	II
	1
	0
	1

	5
	Plumbing and Pipe Fittings
	PPF
	II
	9
	1
	10

	6
	Civil Drafting
	CD
	II
	1
	0
	1

	7
	Laboratory assistance
	LAB
	II
	4
	10
	14

	
	SUBTOTAL
	
	II
	55
	14
	69

	C. LEVEL THREE (SUPPLIMENTARY)  

	8
	Domestic Electrical Installation 
	EL
	III
	15
	2
	17

	9
	Laboratory Assistant
	LAB
	III
	1
	1
	2

	
	SUBTOTAL
	
	III
	16
	3
	19

	
	GRAND TOTAL
	
	
	753
	186
	939


Appendix  14:   Example of Assessment Plan NACTE Standards and Related

Enabling Outcomes of Computer Application

	Principal Outcome
	Enabling Outcomes

	1.   Be able to solve simple technical problems using computer software.
	1.1     Perform tasks using database and presentation programs. 

	
	1.2    Discuss elements of C language and its construction.

	
	1.3    Perform arithmetic and logical operation, formation of expressions and the evaluation techniques.

	
	1.3 Perform I/O operations and write simple program. 

	
	Develop simple C programs.



                  Sub enabling Outcomes

	Enabling Outcomes
	Sub Enabling Outcomes

	1.1    Perform tasks using database and presentation programs. 
	Perform basic database tasks using MS Access.


	
	Prepare presentation.


	
	Organize the presentation in the slides.


	
	Present using Microsoft Power Point basics.

	1.2    Discuss elements of C language and its construction.
	1.2.1    Discuss the comment statements.

	
	1.2.2    Identify data types, identifiers, character set keywords and constants. 

	1.3    Perform arithmetic and logical operation, formation of expressions and the evaluation techniques.
	1.3.1    Identify assignment statements.

	
	1.3.2    Identify operators, variables and apply evaluation techniques.



	1.4    Perform I/O operations and functions.
	Identify I/O statements.

	
	Perform various functions.

	Write and develop simple C programs.
	Write simple programs with flow charts.

	
	Develop simple C program.


Appendix  15:   Assessment Criteria and their Benchmarking

Assessment Criteria and Instruments

	Sub Enabling Outcomes
	Related Tasks
	Assessment Criteria
	Assessment Instruments

	Perform basic database tasks using MS Access.
	Perform basic database tasks using MS Access.
	Demonstrate ability to perform basic database tasks using MS Access.
	Continuous assessment.

Practical Written exams.

	Prepare presentation.
	Acquire basic principles of preparing a presentation using Microsoft Power Point program
	Demonstrate ability to acquire basic principles of preparing a presentation using Microsoft Power Point program
	Continuous assessment.

Practical Written exams.

	Organize the presentation in the slide.
	Organize the presentation in the slide
	Demonstrate ability to 
	Continuous assessment.

Practical Written exams.

	1.1.3    Present using Microsoft Power Point basics.
	Present using Microsoft Power Point basics. 
	Demonstrate ability to present using Microsoft Power Point basics.
	Continuous assessment.

Practical Written exams.

	1.2.1    Discuss the comment statements. 


	Discuss the comment statements.
	Demonstrate ability to discuss the comment statements.
	Continuous assessment.

Practical Written exams.

	1.2.2    Identify data types, identifiers, character set, keywords and constants. 


	Identify data types, identifiers, character set, keywords and constants.
	Demonstrate ability to identify data types, identifiers, character set, keywords and constants.
	Continuous assessment.

Practical Written exams.

	1.3.1    Identify assignment statements.


	Identify assignment statements.
	Demonstrate ability to identify assignment statements.
	Continuous assessment.

Practical Written exams.

	1.3.2    Identify operators, variables and apply evaluation techniques.
	Identify operators, variables and apply evaluation techniques.
	Demonstrate ability to identify operators, variables and apply evaluation techniques.
	Continuous assessment.

Practical Written exams.

	Sub Enabling Outcomes
	Related Tasks
	Assessment Criteria
	Assessment Instruments

	1.4.1    Identify I/O statements.
	Identify I/O statements.
	Demonstrate ability to identify I/O statements.
	Continuous assessment.

Practical Written exams.

	1.4.2    Perform various functions. 
	Perform various functions.
	Demonstrate ability to perform various functions.
	Continuous assessment.

Practical Written exams.

	1.4.3   Write simple programs with flow charts.
	Write simple programs with flow charts.
	Demonstrate ability to write simple programs with flow charts.
	Continuous assessment.

Practical Written exams.

	1.4.4   Develop simple C program.
	Develop simple C program
	Demonstrate ability to Demonstrate ability to develop simple C program
	Continuous assessment.

Practical Written exams.

	1.4.5   Write simple programs with flow charts.
	Write simple programs with flow charts.
	Demonstrate ability to write simple programs with flow charts.
	Continuous assessment.

Practical Written exams.

	1.4.6   Develop simple C program. 
	Develop simple C program.
	Demonstrate ability to develop simple C program.
	Continuous assessment.

Practical Written exams.


Assessment Criteria and Benchmarking

	Assessment Criteria
	Benchmarking

	
	Satisfactory
	Good
	Excellent

	Demonstrate ability to perform basic database tasks using MS Access.
	Has knowledge of to performing basic database tasks using MS Access.
	Has knowledge and understanding of performing basic database tasks using MS Access.
	Has wide knowledge and understanding of performing basic database tasks using MS Access.

	Demonstrate ability to prepare and present information using Microsoft Power Point program.
	Has knowledge of preparing and presenting information using Microsoft Power Point program.
	Has knowledge and understanding of preparing and presenting information using Microsoft Power Point program.


	Has wide knowledge and understanding of preparing and presenting information using Microsoft Power Point program.


	Assessment Criteria
	Benchmarking

	
	Satisfactory
	Good
	Excellent

	Demonstrate ability to discuss elements of C language and its construction.
	Has knowledge of discussing the elements of C language and its construction.
	Has knowledge and understanding of discussing the elements of C language and its construction.
	Has wide knowledge and understanding of discussing the elements of C language and its construction.

	Demonstrate ability to perform arithmetic and logical operation, formation of expressions and the evaluation techniques.
	Has knowledge of performing arithmetic and logical operation, formation of expressions and the evaluation techniques.
	Has knowledge and understanding of performing arithmetic and logical operation, formation of expressions and the evaluation techniques.


	Has wide knowledge and understanding of performing arithmetic and logical operation, formation of expressions and the evaluation techniques.

	Demonstrate ability to perform I/O operations and functions.
	Has knowledge of performing I/O operations and functions.
	Has knowledge and understanding of performing I/O operations and functions.
	Has wide knowledge and understanding of performing I/O operations and functions.




Appendix  16:   Research Instruments
Appendix  17:   Questionnaire for Students of TVET Arusha

Dear student,

This is a research study on “Information Communication Technology through Technical Vocational Education and Training in Tanzania: Experiences from Arusha” You have been selected to participate in this study therefore; I am kindly requesting you to participate by filling in this questionnaire. Relax assured that the information you will give will be preserved as confidential and will be used for the purpose of this study only. Do not write down your name anywhere. 

I: Particular Information 

Please fill in the blanks or tick (√) the correct answer in box (or boxes where you have to choose the correct answers).

1. Name of the College/Institution…………………………………………………….

2. Your Age: …………..................................................………………………………

3. Gender… [       ] Male 
[      ] Female

4. Field of study (please mention). For example: Electrical Installation, Mechanical engineering etc..............................................................................................................

II: General Information

 5.  Please fill in the blanks or tick (√) the correct answer in box (or boxes where you have to choose the correct answers).

	N
	ITEM
	YES
	NO
	NOT SURE

	1
	Do you have a computer laboratory in your college?
	
	
	

	2
	Do you have your own personal computer?
	
	
	

	3
	Does your college have enough teachers for all subject?
	
	
	

	4.
	Do you feel good to learn using ICT?
	
	
	

	5
	Does your college have enough computers in computer rooms for each student to use in a single session?
	
	
	

	6
	ICT means more freedom of access, and there by a wider range of opportunities for learning and qualification
	
	
	

	7
	It is important to have a CD
	
	
	

	8
	Does every student attend class every day?
	
	
	


6.  How do you access internet for various uses?

i) At the college using college computers [    ] (iii) At home using my own laptop [ ]    (ii) At the internet café   [    ] (iv) from my Smartphone (v) At the College using my laptop [  ]

7) Mention challenges that TVET student face in using ICT for teaching and   

 learning.....................................................................................................................

………………………………………………………………………………

8) Through which source of communication do you always prefer in doing   

  examination?

(i) Desktop computer [ ] (ii) Laptop [ ]     (iv) Printed hard copy [  ]

Why do you rely of your choice above? Give reasons………………………………

...…………………………………………………………………………………….

9 Among the following Web which do are you prefer to use of it (Tick all that you use)

WhatsApp     [   ]    Instagram       [   ]    Face book     [   ]     Twitter           [   ]

Jamii forum   [   ]       YouTube       [   ]

10) How does CDs facilitate learning in your field of study at your college?

................................................................................................................................................................................................................................................................................

11. How many teachers are using projector to teach you in a class

12 Give reasons why the attendance of students in a class is not constant?

13. How many teachers teach you design using Computer Aided Design (AutoCAD)?

14. Which was a qualification for you to be enrolled to study at this collage?

--------------------------------------------------------------------------------------------------

Availability and uses of ICT tools 

16) Put a tick (√) to show your response in the availability of ICT engineering related technological tools in teaching and learning at your college. 
	ICT tools
	YES
	NO

	Video Cameras
	
	


	Video players
	
	

	Internet Access
	
	

	Computer Aided Design (AutoCAD) 
	
	

	Digital Cameras
	
	

	Desktops and laptops
	
	

	Projector
	
	

	Drawing board
	
	


THANK YOU FOR YOUR ATTENTION

Appendix  18:   Questionnaires for Teachers of TVET Arusha

Introduction

The purpose of this questionnaire is to collect data that will allow the researcher to find out “Information Communication Technology through Technical Vocational Education and Training in Tanzania: Experiences from Arusha”. You have been selected to give your opinions on the topic.   on the topic. Rest assured that the information you give will be treated confidential and will be used for the purpose of this study only.

Please kindly tick (√) the statement/phrase that answers the question clearly.

GENERAL QUESTIONS 

1. Write the date of the interview…........................................................

2. Gender of the respondent: 

Male [    ]    

Female [    ]  

3. Age of respondent (in years)

(i) Age between 18-30   [   ]    

(iii) Age between 30-50             [   ]

(ii) Age between 50 - 55 [   ]   
            (iv) Age between 55 and above [   ]

4. Level of education attained

(i) Primary education [  ] 
(ii) Secondary education [   ]   (iii) VETA 


  (iv)  FTC    (V) Diploma [    ] (Vi) Degree [    ]   (vii) postgraduate [    ]

5. Experience in using ICT in teaching and learning practice in years 

 (i) Between 0-1 years [  ]   (ii) Between 1-2 years [   ]   (iii) Between 2-3 years [  ]

 (iv) Between 3-4 years [   ]    (v) Between 5years and above [   ]

6. Subject of specialization (Expert)

(i) Technical subjects [   ]   (ii) Science subjects [    ]   (iii) Mathematics Subjects [  ]

 (iv) Business subjects [   ]   (v) Social subjects [   ]     (vi) ICT Subjects

Institute/College (choose the one you belong to)

Arusha Technical College (ATC) [   ] 

VHTTI [    ]

AVTC[     ]

Capability to Use Computer in various ways

7. Show by tick (√) that you can do the following using computer in teaching and learning

	ICT Process
	Strong Agree
	Agree
	Fairly Agree
	Fairly Disagree
	Strong Disagree 
	Disagree
	Not sure

	Handling Computer Aided Design software (AutoCAD)
	
	
	
	
	
	
	

	Handling Simulation 
	
	
	
	
	
	
	

	Microsoft Excel

Spreadsheet use
	
	
	
	
	
	
	

	 Using power point presentation 
	
	
	
	
	
	
	

	 Applying formulae in an Excel 
	
	
	
	
	
	
	

	Search materials from the web
	
	
	
	
	
	
	

	Running different basic Computer programming 
	
	
	
	
	
	
	


8. Strategies employed to enhance ICT Teaching and Learning 
Put a tick (√) to Yes or No to the box provided about ICT in your College

	No
	   Statement
	YES
	NO

	1
	Wi-Fi internet is connected at classes for students to access 
	
	

	2
	Students serve notes on CD ROM for the revision
	
	

	3
	Students attend computer room session
	
	

	4
	All students attend classes as required
	
	

	5
	There is a need to increase ICT awareness in all education planning strategies
	
	

	6
	Electricity is a big problem in our college to teach using ICT  
	
	

	7
	ICT syllabuses quickened learning and teaching process
	
	

	8
	It is difficult teaching engineering subject using ICT
	
	

	9
	ICT syllabuses slow learning and teaching process if learners and teachers are not familiar with computer
	
	

	10
	Experienced teacher has difficulties in teaching using ICT
	
	

	11
	Teaching engineering subjects using ICT is time consuming
	
	

	12
	Wi-Fi internet is connected at offices for teachers and workers to access
	
	

	13
	Wi-Fi internet is connected at computer room 
	
	

	14
	Wi-Fi internet is connected at library
	
	

	15
	Is ICT Policy available and you are aware of it?
	
	


9 Did you attend any in service training? Yes [  ]     No [  ]

10. Do you support the ICT learning in TVET students? Yes [  ]     No [  ]

If the answer is Yes give reason…………………………………………………..

If the answer is No give reason…………………………………………………….

Appendix  19:   Interview Guide for Students of TVET Arusha

Do not write your name anywhere     

This interview guide is for a study which is investigating the “Information Communication Technology through Technical Vocational Education and Training in Tanzania: Experiences from Arusha”. The information will be used to write a research report for the fulfillment of the requirements of Doctor of Philosophy degree in Education.

You are kindly requested to provide your advice, views and opinions in order to share the knowledge in this research. This information will be treated confidential and it is for the purposes of study only and not otherwise. 
Interview guide questions

Date of interview____________________________________________

1. How does your qualification in computer application enhance teaching and learning at your College?
2. How does your computer professional skill facilitate the process of learning   and teaching in your college?

3. How do ICT syllabuses slow or quicken learning /teaching in your college?

4. What are the achievements (prospects resulted) attained by the TVET college teachers and workers in using ICT?

5. Which difficulties do TVET teachers and workers experience while using the ICT in teaching and Learning?

6. What is your experience on how TVET college teachers and   supporting staff in using ICT?

7. Which are the common methods of teaching using ICT in your college?

8. How many times and in which ways are you applying ICT in your daily learning? 

9. Why do you prefer to use the type of ICT facilities you are using to access the internet like Smartphone, Laptop, college and computer? 
Knowledge in ICT facilities use

Preposition

10. Indicate the extent that use of ICTs knowledge is applied at your college. 

	No
	ITEMS
	STROGLY 

DISAGREE
	DISAGREE
	AGREE
	STRONGLY AGREE
	NOT SURE

	1
	Learning new computer skills with confidence 
	
	
	
	
	

	2
	It is easier learning using ICT
	
	
	
	
	

	3
	Aware that ICT offers opportunity for active learning and teaching
	
	
	
	
	

	4
	 ICT supported training makes learning to be active 
	
	
	
	
	

	5
	For me the time for learning using ICT is not enough 
	
	
	
	
	

	6
	There are enough computers in computer laboratory for students to access during the session
	
	
	
	
	

	7
	Teachers are given seminars on how to teach using ICT 
	
	
	
	
	

	8.
	Teachers can plan their own teaching with the help of ICT
	
	
	
	
	

	9.
	In our college most of the teachers are using ICT in the process of teaching and learning 
	
	
	
	
	

	10.
	It is difficult learning Technical/Vocational /Guiding/ Tourism/Hotel subjects using ICT
	
	
	
	
	


Appendix  20:  Interview Guide for Teachers of TVET Arusha

Do not write your name anywhere 

This interview guide is for a study which is investigating “Information Communication Technology through Technical Vocational Education and Training in Tanzania: Experiences from Arusha”. Please help me to provide your views, advice and opinions to share the knowledge in this study.

Interview guide questions

Date of interview____________________________________________

a. How does your qualification in computer application enhance teaching and learning at your College?

b. How do your computer skill faciliatate the process of learning and teaching in your college?

c. In which way are you training your students to use ICT?
d. What is your advice to improve quality of TVET   training in terms of using ICT?

e. Which difficulties do TVET teachers and workers experience while using the ICT in teaching and learning?

f. What is your experience on how TVET college teachers and supporting staff use ICT?

g. For how long have you been teaching?

h. Which are the common methods of teaching using ICT in your college?

i. In which ways are you applying ICT in your daily teaching? 

j. What are your academic and professional qualifications?

        Preposition

k.   Indicate the extent that you agree with the following knowledge about the use ICTs. 

	No
	ITEMS
	STROGLY 

DISAGREE
	DISAGREE
	AGREE
	STRONGLY AGREE
	NOT SURE

	1
	Teaching new computer skills with confidence 
	
	
	
	
	

	2
	Easier teaching using ICT
	
	
	
	
	

	3
	Aware that ICT offers opportunity for active learning and teaching
	
	
	
	
	

	4
	 ICT supported training makes learning to be active 
	
	
	
	
	

	5
	For me the time for teaching and learning using ICT is not enough 
	
	
	
	
	

	6
	There are enough computers in computer laboratory for students to access during the session
	
	
	
	
	

	7
	Teachers are given seminars on how to teach using ICT 
	
	
	
	
	

	8.
	Teachers can plan their own teaching with the help of  ICT
	
	
	
	
	

	9.
	In our college most of the teachers are using ICT in the process of teaching and learning 
	
	
	
	
	

	10.
	It is difficult teaching Technical/Vocational /Guiding/ Tourism/Hotel subjects using ICT
	
	
	
	
	


THANK YOU FOR YOUR COOPERATION 
Appendix  21:   Focus Group Discussion Guide for Students

Introduction

This study is concerned with the “Information Communication Technology through Technical Vocational Education and Training in Tanzania: Experiences from Arusha” You are asked therefore to give your views and involvement on the matter concerned and help TVET use effective ICT so as to promote Science and Technology in the world of work.  

Guide for Discussion

1. What are the benefits for learning in the field of your choice whether mechanical, electrical engineering, Tour Guide, Hotel, or any using ICTs?

2. What are the inputs for effective use of ICT in TVET?
3. What do you think could be the challenges for getting through learning engineering, Tour Guide, Hotel, or any field with ICT instructional delivery method?

4.  Importance of computer in learning and teaching in relation with ICT for social-economic situation. 

5. Importance of internet use in the field of engineering. 

6. Necessity of using ICT in TVET.

7. Suggestion on effort for application of ICT in TVET.  

THANK YOU FOR YOUR COOPERATION
Appendix  22:   Focus Group Discussion for Vocational teachers 
Introduction

This study is concerned with the “The role of Information Communication Technology (ICT) on Technical Vocational Education and Training in Tanzania: Experience from Arusha Tanzania”. You are therefore requested to give your views, suggestions and opinion, on the assessing and describing the qualifications and work experiences of tutors in TVET.

Guiding questions

1. Benefit of using ICT in teaching and learning. 

2. Challenges you encounter when conducting your duties using ICT instruction methods in TVET.
3. Factors influencing the performance of examination in years from 2014-2018.

4. Environment and time through teaching engineering subjects. 

5. The qualification for students to join VTC.
     THANK YOU FOR YOUR TURN UP
 Appendix 23:   Observation Schedule
With an observation checklist the at each studied institution researcher checked the internet connectivity at the library, at the computer room, at the staff and in the class rooms she checked also if it is connected and if it is working.
The Observational Schedule
Computer Laboratory Observation Checklist
Accessory                                                                     Explanation

Internet Connectivity                                       - At the ATC      Done but just offices 
                                                                          - Office

                                                                          - AVTC              Not at all

                                                                          - VHTTI             Few offices              
At the library                                                    - ATC                Done

                                                                          - ATC                Not Yet

                                                                          - AVTC             Done
                                                                          - VHTTI            Done
At the Classes                                                      - ATC              Not at all
                                                                             -AVTC           Not at all

                                                                             -VHTTI          Not at all

Computer lab                                                       -ATC                Present

                                                                             -AVTC             Present

                                                                             -VHTTI            Present

Appendix  24:   Teachers Short Courses and Academic Professional
	Short course
	Kind of Course Attended
	Academic Professional 

	
	Instructional skills
	lab technician, design and clothing

	
	Entrepreneurship education
	Engineering Drawing 

	
	Refrigeration services
	Electrical engineering

	
	Designing and sewing technology
	Design and Clothing

	
	Programming languages
	Automotive engineering

	
	Training skills on kahoot respond questions using mobile phones
	Electrical engineering

	
	Managing VET program
	Automotive Engineering

	
	Curriculum development
	ICT engineering

	
	Environmental Modeling
	Transport Engineering…

	
	Health, safety and environment
	Civil Engineering

	
	Teaching methodology extraction of petroleum production
	Mechanical Engineering, Electrical Engineering

	
	Advanced machining technology
	Civil Engineering

	
	Machines courses
	Mechanical Engineering

	
	Physics
	Physics

	
	Preventive maintenance
	Mechanical Engineering

	
	Irrigation farm system and water crop requirements
	Transport Engineering

	
	Atomic energy
	Physics

	
	Installation on LAN and various knowledge on computer application
	Civil Engineering

	
	Agora and hinari in corresponding to e-library for enhancing science learning
	Transport Engineering

	
	Microcontrollers
	Electrical Engineering

	
	Short course in entrepreneurship
	Business

	
	Industrial electrical fitting
	Electrical Installation

	
	Teaching methodology
	Physics

	
	Ttruck repairer
	Agro-mechanics

	
	Environment studying
	Laboratory Technician

	
	Competence based education training (CBET)
	Civil draft

	
	Basic Computer application
	English, Electrical Eng Carpentry & Joinery, Design & Clothing, French, Masonry & bricklaying, Electrical Installation, plumbing & pipe fitting, automotive eng, End Drawing, Hydropower maintenance, Comp Eng, Business

	
	Teaching methodology and employability skills
	Mechanical Engineering

	
	Short course on how to manage project
	Agro-mechanics

	
	VET-MIS training
	ICT Engineering, engineering science, Plumbing & Pipefitting 

	
	Data analysis using SPSS
	ICT Eng

	
	SISCO- training
	Plumbing

	
	Passengers services vehicle (psv) course
	English

	
	Computer aided design-modeling solid works
	Agro mechanics

	
	ms word, exel,and power point
	Engineering Science

	
	Computer maintenance course
	ICT Eng, Comp Eng, Welding

	
	Website design
	Electrical Installation

	
	Masonry and bricklaying short course
	Masonry and bricklaying

	
	Entrepreneurship education and training
	Masonry and bricklaying

	
	Electrical installation
	Welding and metal fabrication

	
	Facilitating & assessment adult learner
	Business


Appendix  25:   Teachers and Academic Professional

	Long course 
	Kind of Course attended
	Academic Professional

	
	Master in structural engineering
	civil engineering

	
	Diploma in Agro mechanics
	Agro mechanics

	
	Master in computer
	ICT Engineering

	
	Master of business 
	Business

	
	Diploma in mechanical engineering
	Mech Engineering

	
	Master in Mechanical Eng 
	Mechanical Engineering

	
	Postgraduate
	Electrical Engineering

	
	ICT training
	Electrical Engineering

	
	Postgraduate
	Mechanical Engineering

	
	Master in biology
	Biology

	
	Master in mathematics
	Mathematics

	
	masters apps
	English

	
	Degree in engineering 
	Physics

	
	Feasibility study for hydropower station establishment
	civil eng

	
	Android development  
	ICT Engineering

	
	Groundwater software 
	Transport Engineering

	
	 Mathematics modeling
	Mathematics 

	
	Bachelor of technology in laboratory science
	Laboratory Technician

	
	Ordinary diploma in science and mathematics
	Laboratory Technician

	
	Masters in sustainable energy   
	Civil Engineering

	
	Mathematics 
	Physics

	
	Degree in oil and gas
	Civil Engineering

	
	Postgraduate in bios
	Biology

	
	Masters 
	Automotive Engineering

	
	Masters of electrical eng
	Electrical Engineering


Appendix  26:   Student Respondents by Field of Study

College               Field of Study                            

ATC                 Electrical Installation 

                          Electrical engineering

                          Civil Engineering

                          Biomedical Engineering

                          Laboratory Science Technology                             

                          Masonry                                                  

                          Welding

                          Mechanical

                          Automotive

                          Auto-electric 

                          Civil Irrigation

                          Electronics

                          Information Technology

____________________________________________________________________
AVTC        Agro mechanics

                      Electrical Installation

                      Welding 

                       Masonry

                       Mechanical

                       Fittings and Turning

                       Tailoring

VHTTI          Basic Bakery and Catering Technique

                      Flower arrangement and Events Decoration

                       English Language Speaking Skills

                       Basic Computer application 

                       Cleaning Skills in Buildings and Public areas 

                        Basic reception Techniques

                        Exceeding Customer’s Expectations

                        New Venture Design and Development 

                        French Language Speaking

                        Managing Rooms Division Operations

                        Food and Beverage Service and Sales

                        Culinary Arts (Food Production)

                        Tour Guiding

                        Graphic Design

                        Hotel Software Operating System

