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Abstract 
 

SchoolNet is the student-centric educational network that provides equal opportunities for 

students to get access to the Internet, and the contents and delivery of educational services.  

Actually, the Ethiopian government has spent a great amount of money since the SchoolNet 

project is a cross point of two prioritized sectors such as education and ICT. But there are many 

problems that faced schoolNet project implementation in Ethiopia. The purpose of the study is to 

investigate the technical factors affecting SchoolNet project Implementation in Kolfe-Keranyo 

secondary schools in Addis Ababa city administration. 

In this paper, the major technical factors which affect schoolNet project implementation were 

identified and put based on the critical level of importance of the project. This research 

conducted as a qualitative case study on technical factors affecting schoolNet project 

implementation on four secondary schools of kolfe-keranyo sub-city in Addis Ababa. The data 

collection methods were face-to-face interview, field note and researchers‘ observation.  The 

data was analyzed using thematic analysis method. The finding of this research shows the 

infrastructure-related factors and lack of technical expert was the major obstacle on schoolNet 

project implementation in Kolfe-Keranyo secondary schools. Finally, recommendation for 

successful solutions for schoolNet project implementations was proposed. 

Keywords: SchoolNet, project implementation, technical factors, ICT in education, ICT Project 
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CHAPTER ONE 

1. Introduction 

This chapter provides information on historical background of trends of ICT application in 

Education, SchoolNet project in Ethiopia and the motivation to do the research on technical 

factors affecting SchoolNet project implementation in Addis Ababa secondary schools, statement 

of the problem, research questions and other related introductory issues. 

1.1. Background of the Research 

The key role that ICTs can play in widening access to education to a wider section of the 

population of African countries; and for supporting literacy education and for facilitating 

educational delivery and training at all levels has been acknowledged by the majority of African 

Governments. A number of these Governments are committed within the context of their 

national ICT for Development (ICT4D) programs to facilitating the deployment ICTs at all 

levels of their educational system (Dzidonu, 2010).  

A major application area of the use of ICTs to support education at the level of the schools in a 

number of African countries is the implementation of SchoolNets. Countries like Egypt, Ghana, 

South Africa, Rwanda, Ethiopia, Senegal, Uganda, and a substantial number of other African 

countries have for a couple of years been experimenting with the SchoolNet concept using 

mainly the Internet and its resources as the development and delivery infrastructure. In each of 

these cases, the SchoolNet serves more or less as an ICT-mediated application development and 

delivery environment for the development and delivery of educational programs and other 

school-related materials targeted at schools at the pre-university level.  For example, a SchoolNet 

serving as educational program development and delivery environment can in principle be used 

to facilitate all levels of interactions and collaborations including learner-teacher interaction, 

learner-teacher collaboration, learner-learner interaction, learner-learner collaboration, as well as 

teacher-teacher interaction and teacher-teacher collaboration (Dzidonu, 2010). 

The United Nations Development Program helped establish the SchoolNet project in Ethiopia to 

integrate national educational resources and help ensure the availability of education all over the 
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country (Hare, 2007). The ICT in Education Implementation Strategy and its corresponding 

Action Plan are components of a wider Ethiopian national e-education initiative. This initiative 

forms one of the pillars of the ICT for Development 2010 Plan. The strategy is built on three 

main streams: Ethiopian National SchoolNet Initiative, The National ICTs in Higher Education 

Initiative, The National ICT Education, Training and Awareness Initiative. These three streams 

form the basis for the implementation of the strategy across the education sector. The National 

SchoolNet initiative, for instance, is aimed at the deployment and the exploitation of ICTs to 

facilitate the teaching and learning process within primary, secondary, technical and vocational 

schools (Hare, 2007). 

There are different problems in the course of implementation of the schoolNetproject such as 

environmental, process, managerial, technical and administration factors.  The environmental, 

managerial, pedagogical and the social aspects were studied with different researcher but the 

technical factors on the implementation of the project were not studied yet. Most of the schools 

are not properly using schoolNet programs (ICT labs are not well connected with internet, some 

of the classrooms with in a schools don't have a plasma education service, and so on) and the 

schoolNet is not well functioned. Some of the problems affecting the successful implementation 

of the schoolNet project are technical and others are non technical like managerial, 

environmental, social constructs. Those technical problems are originated as a result of 

installation problem, lack of skilled experts, infrastructure shortage, and technological standards. 

Those technical hazards on the implementation of SchoolNet project needs to be further 

investigated also addressed for educational leaders, technical committees, ICT staffs. So these 

technical problems to be investigated from the respective of the IT infrastructure, IT security, IT 

standard and IT expertise. Due to the multidimensional nature of the problem, the researcher 

motivated to investigate the technical factors that affect SchoolNet implementation in a more 

detail and suggest possible solutions to consider in future implementation of same or related ICT 

projects. The study, therefore, assesses the SchoolNet project implementation literature on what 

works and what does not work in relation to Addis Ababa city secondary schools. Finally, this 

study made the researcher to draw some  conclusions  on  the  technical aspects for  

implementing  SchoolNet  program  in  secondary  schools  in  Ethiopia. 
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1.2. Statement of Problem 

 

ICT has the capacity to enhance the learning process and facilitate communications within 

education institutions and between educators and learners but it must be used in education 

institutions under the supervision of qualified well-trained professionals with the expertise in 

pedagogy and in education to ensure that its impact does not damage or undermine the learning 

process or the development of learners (Srivastava, 2016). The use of ICT in education will 

make a difference in improving the teaching and learning process through the systematic 

integration of the use of ICT into existing educational curricula (Bangkok, 2004). 

The  Ethiopian  Government  has  made  the  development  of  Information  and  communications  

technology  as  one  of  its  priorities  to enhance  the  country‘s overall  socio -economic  growth  

and  its  educational system (EICTDA, 2009). Among the big national ICT projects undertaken 

by the Federal government of Ethiopia are the WoredaNet and the SchoolNet. WoredaNet stands 

for ―network of district (woreda) administrations.‖ WoredaNet employs Internet Protocol (IP)-

based satellite communication to provide a variety of services to the local administrations, such 

as Internet connection, email service, and Voice over IP (VoIP) service. However, the most 

common use for WoredaNet has been videoconferencing. Using 42-inch plasma TV screens, 

ministers, high-level civil servants, and trainers regularly communicate and instruct distant local 

officials on what they should be doing and how. SchoolNet uses a similar architecture to 

broadcast pre-recorded classes on a variety of subjects, from mathematics to civics, to all of 

Ethiopia‘s secondary schools, and also to offer political education to school teachers and other 

government officials. Together, the two systems initially required the deployment of more than 

17,000 plasma TV screens and equipment to receive (and in the case of WoredaNet, initiate) 

transmissions (Gagliardone,I., 2014). 

In  the  case  of  the  SchoolNet  project  in Ethiopia, many kinds of problems, such as, poor 

infrastructure, low skills for maintenance, low motivation of teachers and language problem used 

in the contents, were identified by the author  who  worked  as  a  Japan  Overseas  Cooperation  

Volunteer  (JOCV)  Information Technology (IT) teacher in a secondary and preparatory school 

in Ethiopia from 2003 to 2005and also worked for various educational projects as a consultant 

for the Japan‘s Grant for Grassroots Human Security Projects in the Embassy of Japan in 
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Ethiopia from 2005 to 2007 (Takeuchi, 2008).  The most challenging condition to implement 

ICT strategy in Ethiopian schools is inadequacy of existing infrastructures. Even though 

integrating ICT use in the  teaching-learning  process  was  given  due  recognition  in  the  

implementation  strategy,  only about 40 percent of schools in the country had computers, and 

most of which are in Addis Ababa. Moreover,  those  schools,  which  had computers,  

experienced  limited  or  low  access  to  internet connection (Mikre, 2011). 

According to Adam (2008), one of the challenges observed was Ethiopia‘s lack of adequate 

human resource capacity to deal with complex ICT market, regulation and policy issues, and to 

implement large socio-technical projects like SchoolNet. McClure (2000) noticed that technical 

factors can cause e-services failure due to discontinued use by citizens. SchoolNet projects 

usually adopt a multifaceted approach, addressing technology issues (connectivity and 

infrastructure), curriculum integration processes, assessment and pedagogy, the professional 

development of teachers, identifying and developing suitable content and software, and creating 

online communities of practice using ICTs. SchoolNets may also be involved in reshaping the 

policy environment through advocacy, research, or support of policy processes underway. These 

projects are particularly susceptible to technical and connectivity failures, but all parts of the 

value chain should be given adequate attention. Reliable ICT infrastructure (computers and 

Internet connectivity) and responsive technical support is particularly important during 

professional development programs. Technical obstacles can quickly lower the motivation of 

teachers and disrupt online learning communities (Bangkok, 2004). 

It was researchers‘ motivation to study the technical factors affecting schoolNet project 

implementation based on early demonstration that schoolNet service is not working properly in 

Addis Ababa secondary schools. Very recently, AAEB modifies the plasma service education 

that allows teachers to have recorded lessons. This let teachers to pose recorded lesson and 

interact with their students. Schools are also blaming the AAEB for negligence in immediate IT 

related support, TV maintenance and equipment supply. But still the Plasma service education is 

not given effectively. Most of the computers in ICT labs don‘t give service for students. Three 

and four computers are serving for more than 20 students in ICT labs in each school. Most of the 

issues come from technical aspects. The technical factors that affect the SchoolNet project 

implementation are not studied yet. Therefore, there searcher focused on investigating the 
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technical factors affecting schoolNet project implementation and proposes the possible solution 

to overcome this issue. 

1.3. Research Questions 

The research questions to be answered by the research are therefore: 

 What are the main technical challenges affecting SchoolNet project implementations in 

Addis Ababa secondary schools? 

 Which technical factors are more critical in the successful implementation of SchoolNet 

project? 

1.4. Objectives of the Study 

1.4.1. General Objective of the Study 

The overall objective of this study is to identify the technical issues that affect the successful 

implementation of SchoolNet projects in Kolfe-Keranyo Sub-city secondary schools in Addis 

Ababa city administration. 

1.4.2. Specific Objectives  

The specific objectives of the study are: 

 To identify the technical factors affecting schoolNet project implementation related with 

ICT infrastructure, ICT standard, ICT expert and ICT security in KolfeKeranyo sub city 

secondary schools. 

  To review literature to identify the technical factors affecting ICT integration in 

secondary schools. 

 Find out the different level of importance of each of the technical factors in the 

management process; 

 Suggest different ways of managing those technical factors in order to accomplish the 

adoption of SchoolNet in the secondary schools. 
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1.5. Significance of the study 

This research helps to investigate technical challenge of implementing SchoolNet project and 

minimize those challenges at implementation stage. It will also recommend possible solutions to 

the challenges facing the SchoolNet program implementation. Furthermore, it  will  inform the 

school principals, ICT staffs, policy makers  and  school  governing  bodies  to fill  technical  gap  

in  the  implementation  of  the SchoolNet program. Since the research tries to investigate the 

technical factors in implementing the project, the success of the project will benefit school 

communities. And it will also be expected to serve as a baseline to inspire other researchers on 

this study area. 

1.6. Scope of the Research 

The purpose of the study is to investigate the technical factors affecting SchoolNet project 

Implementation in Kolfe-Keranyo sub-city secondary schools in Addis Ababa city. The research 

doesn‘t discuss other issues like social construct, environmental impact, and cultural, managerial 

aspects on schoolNet project implementation. 

1.7. Organization of the Study 

This thesis is structured into four chapters. It has an introductory chapter which includes abstract, 

an introduction, statement of the problem, objectives of the study, the research methodology used 

for the research, significance of the study and scope and limitations of the study.  Chapter two 

discusses the review of related literature regarding technical factors affecting SchoolNet project 

implementation in Addis Ababa city administration. Chapter three  discussion on  the  

methodology  used  for  conducting  the  research  which tries to show what the research design 

is, the study population and outline of the  interview and what the interview questions intends to 

find. Chapter four deal with data presentation, analysis, and discussion. Chapter five deal with 

summary, conclusions and recommendations.  
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CHAPTER TWO 

LITERATURE REVIEW 

2.1. Introduction 

This chapter contains information related to issues of problem statement and research 

questions. It starts by explaining the definition of SchoolNet and selecting the most suitable 

definition for the study. Then, it presents, ICT in education, trends on ICT integration and 

implementation in education, factors affecting ICT integration in education, the SchoolNet 

project initiatives, ICT education in Ethiopia, SchoolNet project in Ethiopia since all of these 

topics highly correlate to the research as well as to build understanding of these concepts. The 

technical factors affecting the implementation of the ICT project have been collected from 

different previous studies and theories. Moreover, the possible measures taken to overcome the 

technical factors affecting the SchoolNet project was discussed at the end of this chapter.  

2.2. ICT in education Ethiopia 

ICT is a generic term referring to technologies which are being used for collecting, storing, 

editing and passing on information in various forms SER (1997). Information and 

communications technology – or technologies (ICT) is an umbrella term that includes any 

communication device or application, encompassing: radio, television, cellular phones, computer 

and network hardware and software, satellite systems and so on, as well as the various services 

and applications associated with them, such as videoconferencing and distance learning (Phiri, 

2016). Though the ICT use in Ethiopia is lower level than other countries, it seems that the 

situation has been improving recently. For example, the number of the Internet users has 

increased more than twenty times in the last decade. The improvement can be explained by the 

national policy which places importance on ICT.  

The Government of Ethiopia as part of its ICT4D process is currently implementing a number of 

major projects and initiatives including: the public sector capacity building (PSCAP), the 

Ethiopian SchoolNet project; WoredaNet project and the E-service program among others. The 

implementation of these projects needs to be mainstreamed into the ICT4D-2010Plan.There has 
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been considerable advancement in ICT infrastructure across Ethiopia in the past decade (Hare 

2007). The country has a comprehensive implementation strategy for ICT in Education that 

forms part of the ICT for Development 2010 Plan. The stated intention in this is that the strategy 

facilitates ―the deployment of ICTs and other educational technologies and systems to aid the 

process of the enhancement of efficiency and the enrichment of the education and learning 

process within the Ethiopian educational system‖ (Dzidonu, 2006). As Hare (2007) notes, the 

challenge is therefore for the government to effectively co-ordinate the implementation of the 

strategy. 

 Despite this, Ethiopia has only 0.4 internet users per 100 population, making it the country with 

the second lowest proportion of internet users across Africa, higher only than Sierra Leone (ITU 

2009) and considerably lower than the continent average of 4.2 users per 100 population (ITU 

2009). Ethiopia was the country that expanded most rapidly in Africa between 2003and 2008 

regarding the use of mobile phones. However, despite this it still remains well below the regional 

average, with 4 mobile subscriptions per 100inhabitants compared to an average of 33 per 100 

(ITU 2009). 

A recent high profile program has been the government run ―plasma television‖ broadcasts that 

have operated in every secondary school since2004 with a ―plasma mode of instruction for 35 

minutes of the 45 minutes assigned for each lesson period‖ (Bitew, 2008). The government of 

Ethiopia provides justification for the initiative stating that ―in the globalised world, information 

and communication technology is vital; installation of satellite receiving devices known as 

plasma display panels in every classroom at secondary level is necessary‖ (FDRE, 2004 p.8). 

The pedagogical rationale, as explained by the government, is that the program ensures all 

students have access to model teachers, can view laboratory demonstrations, are taught complex 

concepts in a simplified manner and receive simultaneous education regardless of location 

(FDRE, 2004). 
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2.3. Trends in ICT integration 
 

The integration of ICT is not simply a linear process, with a clear beginning, middle, and end. 

Every school needs to analyze its present position with regard to ICT integration and to develop 

a plan that will allow it to progress to the next stage (Stack, 2008).There has been a high level of 

investment in information and communications technology (ICT) in education over a prolonged 

period of time throughout the ‗developed world‘ (Twining 2002). Interest in ICT in education in 

England stretches back to at least the mid-1960s, when the original National Council for 

Educational Technology was first formed (CET 1975). At this time, the main focus was often on 

further and higher education rather than on schools. Later there was expansion to the schools 

starting with secondary then primary schools through government funding.  

Twining (2002) outlines some of the policies employed by government in England in order to 

meet the government targets for ICT in education. Funding was made available for; The National 

Grid for Learning (NGfL), connecting every school in the country to the Internet; providing 

additional computer equipment for every school; training every teacher in state schools in the 

United Kingdom (UK) to make effective use of ICT as a tool to support teaching: cutting 

bureaucracy in schools through the use of ICT and setting up of a number of Centers of 

Excellence for IT and High Technology training and Skills Challenge projects. United States of 

America (USA) also has a long history about technological innovation revolutionizing education 

in the US since the mid-1800s, starting with the introduction of text books and moving through 

technologies such as film, radio, television and computers (Kent and McNergney 1999). The use 

of computers in school level education in the US started in the sixties (Hasselbring, 1986). The 

first national educational technology plan, Getting America‘s Students Ready for the21st 

Century: Meeting the Technology Literacy Challenge, was developed including four key goals 

for educational technology: giving all teachers in the nation the training and support they needed 

to help students learn using computers; all teachers and students were to have modern 

multimedia computers in their classrooms; every classroom to be connected to the information 

superhighway and making effectives of software and on-line learning resources an integral part 

of every school‘s curriculum. 
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Advanced countries with integrated ICT in the education system also include; Australia, South 

Korea, Demark, Finland, Belgium Sweden, Singapore among others. Some typical 

characteristics of these countries are as follows: almost all classrooms are equipped with 

computers and other ICT tools; the student/computer ratio is high; Internet access is available in 

all schools; curriculum revision ensures nationwide ICT integration; delivery of education is 

increasingly online (Bangkok, 2004). Integration of ICT in schools in developing countries 

especially in Africa is slow and uneven (Farrel G. and Shafika I. 2007). 

2.4. SchoolNet Initiatives 

The concept of a ―SchoolNet‖ (SchoolNet work) has spread since the mid-1990s, when the 

Internet began to be used more widely in education. Individual definitions and activities of 

SchoolNet vary but a SchoolNet can be described, in general, as a network which is set up to 

support effective use of the information and communication technologies (ICT), particularly the 

Internet, for enhancing education, and for encouraging greater communication and co-operation 

among a network of schools (Scimeca, 2009). SchoolNet has become a strong voice for ICTs in 

schools and the education sector. Its wide contacts with key actors in the ICT and education 

sectors provide it with influence and leverage. 

SchoolNet is the student-centric educational network that provides equal opportunities for 

students to get access to the Internet, and the contents and delivery of educational services 

(Tangsathitkulchai, 2010). SchoolNet has become a strong voice for ICTs in schools and the 

education sector. Its wide contacts with key actors in the ICT and education sectors provide it 

with influence and leverage. The main objective of SchoolNet project is to exchange and support 

the development and implementation of national initiatives through knowledge exchange focused 

on the implementation and integration of educational technologies in schools (Durando, 2017). 

SchoolNet is considered as a core component of e-service projects (Dzidonu, 

2006). Actually, the Ethiopian government has spent a great amount of money since the 

SchoolNet project is a cross point of two prioritized sectors such as education and ICT. It is a 

satellite-based network that provides Internet connectivity as well as TV-broadcast educational 

content to secondary schools across Ethiopia. SchoolNet aims to provide students in rural 
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schools with access to equal learning opportunities to those in urban schools. The research 

focused on one of the ICT an initiative that is SchoolNet and mainly focused on the investigating 

the technical factors affecting implementation of SchoolNet project in Kolfe-Keranyo sub-city  

secondary schools of Addis Ababa city. The projects intended to: 

 Install computer networks with a server and dialup Internet connectivity in schools  

 Develop the effective educational use of the provided ICT facilities by running a program 

of development for educators in using computers and the Internet in education;  

 Provide appropriate technical training, onsite and telephonic technical support to the 

schools;  

 Conduct a monitoring and evaluation process that assesses the qualitative and 

quantitative impact of the project. 

Therefore, under this chapter the study provides a comprehensive overview of the way in which 

the projects have been implemented and investigate the technical factors in implementing in a 

SchoolNet project. 

SchoolNet offers several types of services to support the development and use of the district‘s 

SchoolNet system. These services include an implementation procedure, technological support, 

and capacity building support in the form of consulting, professional development, and 

communication about the reform (SchoolNet, Inc., 2005g). SchoolNets vary in their goals and 

objectives, depending on such things as the policy environment in the country they are in and the 

accessibility of the required equipment. For example, the Thailand SchoolNet has so far focused 

on establishing Internet connectivity in schools, while the Malaysian SchoolNet, which faces a 

different policy environment and has fewer challenges in terms of connectivity, has focused on 

providing teachers with access to learning materials in the national language (Scimeca, 2009). 

All SchoolNets promote partnerships in learning. For example, Canada‘s SchoolNet, one of the 

first national-level SchoolNets, explains a SchoolNet as follows: ―a partnership with the 

provincial and territorial governments, the education community and the private sector, which 

promotes the effective use of information and communications technologies in learning‖. 

Canada‘s SchoolNet launched an innovative program to stimulate, among other things, the 
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integration of information and communication technologies (ICT) into the classrooms of the 

nation. Teachers spoke convincingly of how GrassRoots projects provided opportunities for 

students to improve their technical skills (e. g., website construction, email, digital photography, 

multimedia productions, and robotics) through working with other students and teachers on 

authentic learning problems. In addition, there is not enough extra technical staff in schools to 

take on the burden of maintaining the technological infrastructure. Moreover, structural 

conditions limit the changes; e.g. lessons usually last 45 minutes, the domains of subjects mainly 

change after each lesson (in secondary school), and one teacher is alone responsible for one 

class. Schools have very little extra funding for buying material, for organizing study trips or for 

inviting visiting experts to teach occasionally (David C. Dibbon, 2003). 

The practical implementation of ICT has been based on a few particular aspects, which have 

been regarded as key elements, such as improvement of technical resources or (technical) teacher 

training. The UNESCO SchoolNet project was initiated with the following objectives in mind: 

 To explore and demonstrate how ICT could be used in schools to improve the quality and 

reach of education so as to better prepare youth for the demands of knowledge societies. 

 To implement innovative models of ICT use in schools, and encourage better ICT-based 

teaching and materials development. 

 To improve connectivity and access to online educational resources, and to encourage 

sharing of resources. 

UNESCO 2007 report demonstrates teachers‘ efforts to utilize the Internet and other forms of 

ICT in the classroom are often limited by a lack of access to equipment and of appropriate 

teaching materials and technical support. Also, teachers are hindered in efforts to utilize ICT by 

the rapid developments in ICT and a lack of time and experience in planning ICT-based 

instruction. The SchoolNet project focused on providing ICT tools and developing teachers‘ 

capacity to utilize modern forms of ICT in teaching. In particular, teachers were trained in how 

to utilize computers and the Internet, how to prepare appropriate lesson plans, teaching materials 

and learning resources, and how to use the Internet to enhance teaching and learning. 
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2.5. The Ethiopian National SchoolNet Initiative 

The Ministry of Education of Ethiopia launched the SchoolNet Project in 2003 with support from 

UNDP. In 2017, around 1530 schools were connected through this project. The SchoolNet 

project is ongoing to connect more schools and to provide Internet access. The Ethiopian 

National SchoolNet Initiative forming a key component of the Ethiopian National E-education 

Initiative (ENEDI) is aimed at facilitating the deployment and the exploitation of ICTs to 

facilitate, teaching and learning process within the Ethiopian school system, including the 

primary, secondary, technical and vocational schools. 

 The strategic goal of this initiative is to improve student outcomes through effective deployment 

and utilization of ICTs to facilitate teaching and learning in Ethiopian schools; provide and 

broaden access to learning and other educational delivery technologies to a wider section of 

pupils within the Ethiopian school system and modernize and progressively facilitate the process 

of transformation of Ethiopian schools to meet the expectations of the information and 

knowledge society specifically targeting issues relating to curriculum and program development, 

management and delivery and improvements in learning opportunities and outcomes of pupils 

within the school system. 

In terms of its strategic priorities areas, the national SchoolNet initiative is guided by the 

requirement to effectively integrate ICTs and other emerging educational delivery technologies 

and systems within the Ethiopian school system to support teaching and learning as well as 

management and administrative functions within the school system; promote and facilitate 

access to educational services and resources using the delivery infrastructure provided by these 

technologies; promote efficiency and effectiveness of the educational delivery system and 

process; ensure that ICTs and other educational delivery technologies are developed and 

effectively used to manage and administer teaching and learning resources and the learning 

process in the schools; facilitate the development and deployment of learning management and 

information systems within the school system; facilitate the use of ICTs to improve the 

efficiency and effectiveness of administrative and service delivery processes within the school 

system; ensure that school administrative, teaching and support staff have access to ICT 

resources and avail of associated training to enable them to work effectively and efficiently; 

ensure the development of the requisite educational delivery infrastructure capable of delivering 
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a wide range of educational application systems; facilitating the use of a wide range of 

educational technologies and systems; providing access to ranges of educational services and 

resources to learners, teachers and administrators; facilitating the delivering of educational 

services and providing system security and protection of legitimate users from inappropriate 

material. 

In taking steps to achieve the strategic goals in terms of the identified strategic priorities for 

rolling-out SchoolNet system in Ethiopia, the proposed implementing strategy is guided by the 

need to develop programs and initiative, the implementation of which will progressively 

facilitate the process of integrating ICTs into the Ethiopian educational system. 

Generally, the process of implementation of SchoolNet systems goes through a number of stages: 

starting from the implementation of what could be describe as the basic minimal model with very 

little integration of ICTs into the teaching, learning and management activities of the 

participation schools; through a partial integration stage to what could be described as full 

integration (full integration model) stage. 

Basically, the minimal model is characterized by schools getting involved in ICT-in-Education 

initiatives on a self-selection basis with most of these initiatives being pilot based small-scale 

initiatives. The emphasis is mainly on just putting a number of computers on the desks and in 

some cases connecting some of these computers to the Internet mainly via dial-up limited 

bandwidth link with most of the connected schools using the Internet mainly for e-mail access 

and web browsing. 

The minimal model is also characterized by: limited or no provisions for computing or computer 

studies programs for the students; very little use of ICTs to support the teaching and learning 

process, hardly any integration of ICTs into the school curriculum; very little use of ICTs to 

support school administration and other non-teaching functions and areas of operations of the 

schools; very little use of ICTs by Ministry of Education and other national and regional 

agencies to support the management of the schools and their activities. 

The strategy proposed for the rolling-out of the Ethiopian National SchoolNet Initiative is to 

move the Ethiopian school system from the current stage that is more or less similar to what is 

described as per the characteristics of the minimal model to a stage where ICTs is fully 
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integrated into the educational system as per the full integration model. It is anticipated that 

through the implementation of the details of the strategy in terms of specific programs and 

initiatives targeted at fully integrating ICTs into the Ethiopian educational system, it will be 

possible to develop for Ethiopia an operational SchoolNet system that among other things 

incorporates the implementation of a fully developed national computer curriculum which is 

implemented nationally with the participating schools offering computer studies program up to 

the school certificate level. The level of integration of ICTs into the educational system will 

encompass integrating into the teaching process (subject integration), the curriculum (curriculum 

integration) and as well as mainstreaming ICTs into the entire teaching and learning process. 

As a full-fledged national SchoolNet program, it is expected that the emphasis will go beyond 

just putting the computer on the desks, with the participating schools using ICTs to support the 

teaching and learning process, using the Internet as an educational development and delivery 

platform to support teaching and collaborative learning and as well as for supporting school 

administration and other non-teaching functions and areas of operations of the schools. 

According to Dzidonu (2006), the SchoolNet project arises from the need to integrate ICTs into 

Ethiopia‘s educational system. It is designed to develop a wide-area network linking all schools 

in the country and making internet and online education accessible to them. The initiative 

constitutes a key component of e-service program and aims at the application of ICTs for 

purposes of teaching and learning. The broad objectives of this initiative are to: 

 effectively deploy and utilize ICT to facilitate teaching and learning in Ethiopian schools; 

 ensure that ICT and other educational delivery technologies are developed and effectively 

used to manage and administer the processes of teaching and learning; 

 broaden access to learning and other educational delivery technologies to a wider section 

of pupils within the Ethiopian school system; 

 support teaching and learning and improve the efficiency and effectiveness of 

administrative an service-delivery processes within the school system; 

 promote and facilitate access to educational services and resources; 

 ensure that school administrative, teaching and support staff all have access to ICT 

resources to enhance their effectiveness and efficiency; 
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 develop educational delivery infrastructure capable of delivering a wide range of 

educational application systems; 

 Provides access to educational services and resources for the benefit of learners, teachers 

and administrators. 

The implementation of the on-going national SchoolNet project can be seen as an aspect of the 

implementation of the ICTs in Education sub-plan of the ICT4D-2010 plan (Dzidonu, 2006).The 

key elements of the ICTs-in-Education Implementation Strategy are defined in terms of a 

number of core activities grouped under three main initiatives namely the: 

 Ethiopian National SchoolNet Initiative 

 The National ICTs in Higher Education Initiatives 

 The National ICT Education, Training and Awareness Initiative 

The joint initiative by the Ministry of Education and UNDP is probably the most visible project 

in the country with a total of 181 schools equipped with a minimum of 15 networked computers 

per lab all connected to the Internet. An additional 15 schools were to be equipped with 

computers and a printer by the end of February 2007. There are new programs around this 

initiative in the planning stages, including creating an extranet that will connect the schools 

(Hare, 2007). 

The SchoolNet project in Ethiopia is considered as a cross point of three spheres such as ICT4D 

(ICT for development), ICT4E (ICT for education), and e-service. ICT4D project in Ethiopia 

focus on SchoolNet program is to connect more than 550 high schools in the country with VSAT 

based broadband for delivery of video-based distance and standardised education conducted with 

ETC, Ministry of Education, Ministry of Capacity Building, World Bank, UNDP. SchoolNet 

project aims to broadcast video lectures of main subjects, which can be seen on plasma television 

displays equipped in classrooms, to almost all secondary and secondary schools (about 550 

schools) from the capital city, Addis Ababa through a satellite network (Kinde, 2007), and to 

provide the internet connection for the schools in order to supply useful information about 

teaching and learning and to lessen the gap of education level between rural and urban areas 

(UNDP 2005; Bangkok 2004). 
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2.6. The Challenges Faced by national SchoolNet Initiatives 

Extant literatures reveal that there are different factors affecting integration of ICTs in education. 

For instance, according to Isaacs ( 2000), the main barriers faced by African schools in relation 

to  Internet access specifically are limited infrastructure generally and network infrastructure in 

particular; High cost of telephone and Internet; Limited expertise and ICT skills levels; and Lack 

of an appropriate policy environment. 

Kaimuri(2010) study shows teachers lack of training in the usage of computers and other ICTs, 

teacher‘s low level of ICT proficiency and lack of computers and related software were the main 

hindrances to ICT syllabus integration in the teaching and learning in public secondary schools. 

Factors that accompany the successful implementation of ICTs in schools are both networks of 

connectivity and ongoing teacher training, together with the uses of computers in administration 

and management (Howell, 2000). Secondary ICT implementation should begin with the 

identification of an educational problem and deciding what students, teachers or schools want to 

achieve, not with the provision of technology. Effective ICT implementation requires using ICTs 

as knowledge construction tools rather than instructional tools. Furthermore, ICT becomes 

significant when its use is linked to teachers‟ visions and levels of knowledge (Al-harbi, 2014). 

Implementation of ICT in schools has remained elusive since most of them are not connected to 

electricity grid, has no capacity to buy the required infrastructure, and has school leaders and 

teachers who are either computer illiterate or technology ignorant, though the current global 

technology changes puts emphasis on digitalization and modernization of all sectors including 

schools. Despite the apparent benefits of the use of ICT in schools, research shows that many 

schools are not implementing it, thus depriving learners and the school community from 

accessing the potential of ICT (Mingaine, 2013). It is with this background that study on 

challenges in the implementation of ICT in public schools in Meru County was conceptualized. 

There are a number of significant aspects required for effective implementation of ICT in the 

classroom. These aspects include: (1) avoiding techno-centric thinking, (2) starting with the 

identification of educational problems, and (3) promoting constructivist learning environments. 

The following paragraphs discuss each of these aspects in detail. The first aspect of effective ICT 

implementation is that educators should avoid techno-centric thinking. Students‘ involvement 
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within ICT-rich classroom ―does not necessarily correlate with productive learning‖ 

(Geisert&Futrell,2000, p. 10).Without appropriate directions, making ICT available in 

classrooms does not ―in itself‖ lead to better education (Ministerial Council on Education 

Employment Training and Youth Affairs, 2005). Changes in classroom practices will not occur 

simply because ICT is more available in the classrooms. On its own, ICT does not improve 

education. In other words, the availability of ICT in classrooms might not matter; rather, the 

significant issue here is how ICT improves the educational process (Bingimlas, 2010). 

Mooij and Smeets (2001) suggested five successive phases of ICT implementation, representing 

different levels of ICT transformation of the educational and learning processes. These include: 

(1) the incidental and isolated use of ICT by one or more teachers 

(2) increasing awareness of ICT relevance at all levels 

(3) emphasis on ICT co-ordination and hardware 

(4) emphasis on didactic innovation and ICT support 

(5) use of ICT-integrated teaching and learning that is independent of time and place  

Implementation of ICTs-in-Education Initiatives, The Study shows that the majority (70 percent) 

of public and private schools that participated in study do not have ICT expenditure allocation as 

part of their annual school budget. The implication of these findings is that the vast majority of 

Ethiopian schools have limited or no financial resources at their disposal to implement or fully 

participate in a national SchoolNet initiative (Kassa, 2012). 

According to Phiri (2016) the implementation of ICT in schools has been affected negatively due 

to lack of ICT teachers, computers, ICT books, and prior preparation by the government; over 

enrolment is another challenge faced by the government to implement ICT subject which is a 

practical subject. The schools are highly over enrolled such that teaching is a very big problem. 

The classes are just unmanageable for ICT subject; lack of ICT infrastructure: The first thing 

to do to have a good ICT implementation is to build infrastructure to facilitate successful ICT 

implementation; lack of training materials was common among schools which make it very 

difficult for them to help in the implementation of ICT. For any school to implement ICT easily 

they need ICT training materials without which it is practically impossible to implement ICT in 

schools. It had a negative effect on pupils‘ academic performance and was a recipe for failure in 

ICT subject; lack of ICT teachers: For pupils to do better in ICT there is need for trained 
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teachers, books, computers and other things like computer laboratory; The funding of ICT 

implementation was cardinal in the implementation of ICT; Low numbers of computers in 

schools has contributed to poor implementation of ICT; lack of electricity: lack of alternative 

power supply like generator and solar power in case of the interruption of electricity. 

Kakida (2003) cited some of the challenges facing ICT implementation in the classroom as 

unreliable electricity, Lack of enough computers, Lack of technical skills, Fear of technology, 

Offensive content e.g. pornography on the internet, unreliable slow internet connectivity and 

Lack of national policy. Electricity has been marked as an impediment to ICT implementation. 

For instance, Statistics indicates that Kenya has 20,000 primary schools out of which only about 

15% have power and only about 500 schools own computers but with limited internet access. In 

secondary schools out of the 4000 schools, almost 65% are connected to electric power. 

However, only about 750 schools have roughly 10 computers each though with narrow internet 

connectivity (Kinuthia, 2009). In Addis Ababa, there are 65 secondary schools under schoolNet 

program but schoolNet service doesn‘t work most of the time due to breakdown of electricity. 

Dzidonu (2006) stated the strategy for the implementation of a national SchoolNet system for 

Ethiopia is developed within the context of addressing a number of key challenges. A number of 

these challenges are identified below based on the findings for the Baseline Study: 

Limited Penetration of Computers Schools The Baseline Study shows that currently close to 

40 percent of the Ethiopian schools have no computers to support the teaching and learning 

process in the schools. The majority those with computers use them mainly to support school 

administration work. A key challenge therefore is the need to improve the computer penetration 

in the schools and put in place programs and initiatives aimed at the use of these technological 

resources to support the teaching and learning process as well as to support school administration 

and other extra-curriculum activities. 

Minimal Integration of Computers in the Teaching and Learning Process Schools The 

percentage of teachers according to the findings of the Baseline Study who uses computers to 

support teaching, administrative work and/or have access to the Internet is low and this varies 

from school to school. A key challenge therefore relates to the need facilitate the process of 

assisting the majority of the Ethiopian schools to integrate ICTs into the teaching, learning and as 

well as the administrative activities of their schools. 
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Low level of ICT Deployment in the Ethiopia Schools: The Baseline Study shows that of the 

schools involved in the Study about 61 percent reported that none of their pupils use computers 

for learning and/or for access to the Internet. The implications of this findings is that a key 

challenge that need to be addressed as part of the implementation strategy to deploy ICTs to 

support the activities of the Ethiopian educational systems relates to the need to improve the 

level and scope of ICT use in the schools, targeting the implementation of initiatives that will 

raise the threshold of the number of pupils that uses computers to support their learning 

activities. 

Limited Access to Computers by Teachers in the Ethiopian School System: According to the 

Baseline Study, home ownership of computers by teachers is not widespread in Ethiopian 

schools. Close to 74 percent of the schools reported that their staffs do not use computers at 

home. 

A key challenge which need to be addressed relates to the need to improve access to computers 

to teachers and put in place initiatives that provide them with basic computing literacy and 

expertise on how to integrate computers in the subject-level teaching process and as well as 

using them to support administrative activities including, time-tabling, reporting as well as extra 

curriculum activities. 

Limited and low access to the Internet in the Schools: The Baseline Study shows that a high 

percentage of Ethiopian schools do not have access to the Internet. Most of the schools with 

access to the Internet use it for only e-mail. Of the schools with Internet connectivity, 52percent 

reported that access is available to administrative and teaching staff only and no access to their 

students. A key challenge to the integration of ICTs into the Ethiopian school system therefore 

relates to the limited Internet penetration in the educational system with the majority of the 

schools in both public and private sector not having access. 

Lack of Financial and other Resources for Supporting the Implementation of ICTs-in-

Education Initiatives: The Baseline Study shows that the majority (70 percent) of public and 

private schools that participated in study do not have ICT expenditure allocation as part of their 

annual school budget. The implication of these findings is that the vast majority of Ethiopian 

schools have limited or no financial resources at their disposal to implement or fully participate 
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in a national SchoolNet initiative. A key challenge therefore is the lack of financial and other 

resources to support e-education initiatives within the schools. A key activity of the 

implementation strategy should therefore be targeted at the mobilization of the requisite financial 

and other technological resources by the Government to support the Ethiopian ICT-in-Education 

program. 

In order to have efficient and effective e-service in Ethiopia, one of ICTs activities, such as 

SchoolNet implementation shall be managed in accordance with acceptable theories and 

practices (Kassa, 2012). Conducting research on SchoolNet practices to evaluate its effectiveness 

and identifying the major reasons that adversely affect its success may help e-service officials 

particularly Ethiopian ICT Development Agency and Ministry of Education:- 

 To bring improvements in overall SchoolNet activities, 

 To generate knowledge in respect with underutilization of resources and a means to get 

rid-off, 

 To provide different techniques in manipulation of SchoolNet requirements with best 

level of competency, 

  To create the prospective of successful implementation and getting away from the 

problem of mismanagement and underutilization of resources. 

2.7. SchoolNet Implementation 
 

SchoolNet offers an increasingly wide range of technical services and implementation supports 

(including professional development) to facilitate use of the system and foster data-driven 

practices (Bangkok, 2004). District leaders are the driving force in implementing SchoolNet. 

These leaders determine which SchoolNet products and services to lease or purchase, and then to 

whom, when, and how the data system will be introduced and used. In these initial decisions and 

subsequent implementation, SchoolNet serves as a supporting partner and advisor SchoolNet 

representatives and administrators in each district viewed the full SchoolNet implementation as a 

lengthy process that would occur over years rather than months. District staff who worked 

closely with SchoolNet representatives shared a common understanding of the reform, how it 

supported district goals, and the overarching implementation plan. 
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SchoolNet has been successful in numerous areas with respect to increasing connectedness, 

including helping craft a national vision, building awareness of information and communication 

technologies (ICT) in learning; helping find ways to use the Internet effectively in the classroom 

and library; encouraging collaboration among stakeholders; and generally ensuring 

connectedness for schools and libraries. In fact, all aspects reviewed were rated relatively highly, 

with the single exception of helping solve technical ICT infrastructure problems, which was 

rated lower in importance (KPMG Consulting LP, 2000). 

Apple Inc. sponsored a continuing research program called the Apple Classroom of Tomorrow 

(ACOT) between 1980 and 1990 in which a number of American schools were given computers 

and other associated resources. This was followed by a number of research studies so 

commissioned to investigate the effects of the technology on teaching and learning (Nyirongo, 

2009). 

Apple researchers (Dwyer, Ringstaff, &Sandholtz, 1991) derived five general phases of 

implementation from across the ACOT projects described as follows: 

1. Entry phase: In the initial phase, teachers had problems getting started with the school year 

and the challenges of integrating the computers into their normal ways of doing things. 

2. Adoption phase: After the initial shock, teachers started to integrate the technology in their 

traditional classroom but using traditional lecture and textbook methods. Despite positive 

attitudes by students reported by teachers, there was little or no change as far as student 

achievement was concerned. 

3. Adaptation phase: While traditional teaching methods were still at work, word processing, 

database, some basic graphics, and computer-based instruction tended to characterize instruction 

at this phase. The major change associated with this phase was an increase in productivity and 

efficiency. 

4. Appropriation phase: ―The change hinged on each teacher‘s personal mastery…of the 

technology‖. More innovative instructional strategies were employed due to increased 

confidence in the technology and time with the technology. Team-teaching, interdisciplinary 

project-based instruction, and self paced instruction characterized this phase. 
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5. Invention phase: Although not actually a phase, this stage involved willingness on 

the part of the teachers to experiment and change.  

Klein and Knight (2005) refer to successful implementation as one in which targets 

organizational members use the new idea regularly, in a consistent and committed manner. It is 

during implementation that issues relating to the use of the innovation arise (Durlak, 2008). 

Resources are the ingredient that must be present if implementation is to work at all. And IT 

project that is not supported by resources such as hardware, software, money and personnel 

cannot take off let alone be successful.  SchoolNet has since been heavily involved in supporting 

the development of educational resources available on-line. These resources include material of 

use to teachers in creating curricula content; material of use for students both for curriculum 

purposes and for personal interest (such as finding post-secondary employment using 

SkillNet.ca); material useful for parents; and material of use to school and library staff for 

administrative purposes. 

An overview of results from the survey and the interviews indicate that while availability of 

computers and the internet facilitate digital faculty members‘ adoption of the technologies, lack 

of accessibility to available equipment, lack of knowledge and skills to use the technologies, lack 

of involvement in decision making involving electronic technologies by faculty members, lack of 

infrastructure to support the technologies, lack of technical, pedagogical and administrative 

support hindered the integration of the technologies in teaching and learning (Nyirongo, 2009). 

In Thailand SchoolNet project, there were four main areas of activity under the SchoolNet 

project. First, SchoolNet connected schools to the Internet and promoted Internet usage through 

the development of free operating software known as Linux School Internet Server (Linux-SIS). 

Second, the development ICT skill among personnel in educational institutes was supported. 

During the early stages of SchoolNet, human resource development was considered to be of 

critical importance, and National Electronics and Computer Technology Center (NECTEC) 

supported various efforts to for staff to develop related skills, through efforts such as its 

cooperation with Rajabhat Institutes to provide training courses. Third, digital learning resources 

were developed. At that time, there were few such resources available in Thai. Teachers were 

encouraged and supported to develop and share educational content through the network. A new 
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digital library was created to serve as a knowledge resource, providing material in ten academic 

subject areas. NECTEC also developed the Digital Library Toolkit to help teachers to create their 

own websites. Fourth, NECTEC developed the website of SchoolNet to be the focal point for 

schools to share information, data, news, opinions and to provide solutions for technical 

problems in order to facilitate knowledge exchange across the network (Rattankhamfu, 2016). 

A number of Southeast Asian countries have contributed their experiences to SchoolNet 

initiatives, which is a practical resource about ICTs in education, and more specifically about 

setting up and operating SchoolNet programs and projects. A SchoolNet program is an organized 

set of activities that expands the use of ICTs and promotes sharing of educational resources by 

teachers and students at schools. SchoolNet programs may be located inside or outside 

government, may be large initiatives with substantial funding, or smaller innovative projects 

without big budget (Bangkok, 2004). 

Planning SchoolNet Programs is intended for policymakers and high-level managers, and for 

SchoolNet program managers. It examines the policy and planning implications of SchoolNet 

programs, such as relating ICT programs to broader economic and education development goals; 

understanding the financial and other resources that will be required and working within a range 

of constraints; establishing appropriate partnerships; and change management strategies. It 

describes ways in which the education system should respond to the introduction of ICTs, such 

as changes in curriculum structure, assessment strategies and professional development programs 

for teachers. Lastly, it looks at factors that influence sustainability at various levels, broadening 

and extending the impact of SchoolNet programs and methods of evaluating and assessing 

impact (Bangkok, 2004). 

Implementing SchoolNet Programs is a practical and operational guide for managers of 

SchoolNet programs, covering project planning and implementation and the key elements 

involved in an ICT project; choosing appropriate technologies; putting in place support, 

maintenance and troubleshooting systems; models of training provision; creating and operating 

online services; creating SchoolNet communities; and indicators for measuring participation and 

impact. 
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2.8. Technical specification on the implementation of the SchoolNet project 

When SchoolNet began, using the Internet for education was almost never done, and there was 

little information on how to best go about it. The program addressed many important barriers to 

increased use of ICT in the classroom. These included availability of connectivity, professional 

development for teachers, poor ICT infrastructure (including old, slow computers), not enough 

computers connected and networked, slow Internet access, etc.  These  barriers includes distrust 

of web-based learning, unfamiliarity of educators in using ICT technology, lack of understanding 

of using Internet content in teaching, lack of technical infrastructure and support, and simple lack 

of computers and associated hardware and software(KPMG Consulting LP, 2000.pp.55-56).The 

types of ICT barriers raised are generally consistent with those addressed by SchoolNet. 

In sum, SchoolNet is seen as having had an important role in addressing past ICT barriers, and to 

have an important continuing role in this area. At the time SN were initiated, there was general 

consensus that the availability of connectivity (especially in remote areas), the costs of 

connectivity, and the lack of appropriate models and training for using information and 

communications technology (ICT), were all seen as major barriers to increased ICT use. 

According to KPMG Consulting LP report (2005), the top five barriers identified by teacher/ 

principal/ library respondents in Canadian SchoolNet evaluation were Computers too old, slow, 

etc. (71.5% of all respondents);  lack of professional development in computer/Internet use for 

educators and administrators (66%); not enough computers networked within school, or LAN is 

too slow (64.8%); lack of high-speed, high data rate communications systems (e.g., bandwidth 

for multi-media), at a low enough cost (62.3%) and not enough technical ICT support (61.4%)  

The main problem prior to SchoolNet project implementation was lack of financial and technical 

resources to connect technical problems with their computer(s); Internet connections breaking 

down; problems with connecting the computer(s) to the Internet and disconnecting the 

computer(s) for supervision reasons. 

According to The Canadian Education Association (2003) report, the technical specification to 

be questioned about the SchoolNet project is part of the project management specifications. 

These technical specifications are described interims of connectivity, consultations, expected 

outcomes, application of content and competencies. 
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Technical specification on Connectivity should comprises Minimum one year trial (with 

possibility of another year of service); Installation and operation of multimedia equipment in all 

sites; Adequate training and support to be provided; On site monitoring and reporting; 

Connection;  Bandwidth usage measurement by each school during trial; Post-trial evaluation 

and report. 

Technical specification on Consultations should consider Schools and their school 

boards/districts consulted on terms and conditions of their participation (goals, benefits, timing 

and duration and evaluation of trial); Schools and their school boards expected to contribute 

resources to the project; SchoolNet to provide ongoing support through appropriate programs. 

Technical specification on Expected Outcomes involve School staff and students experience 

high-speed access to Internet and off-site pedagogical resources; Students have opportunities to 

link up with other schools and do collaborative work; Students have access to off-site learning 

material and interactive learning; Teachers comfortable with multimedia equipment and 

applications; Staff has access to and is using new multimedia learning applications; Schools are 

paired for mentoring; Students develop and operate their web sites; Schools apply and qualify for 

Grass Roots project funding. 

Technical specification on Applications and content should consist of appropriate interactive 

learning material and learn ware available; Monitoring of applications used and their 

effectiveness; Trials‘ learning activities successfully integrated into existing e-learning programs 

and networks; Pedagogical support available to teachers; Post-trial evaluation. 

Technical specification on Competencies: Teachers and staff to be trained in use of multimedia 

equipment Staff and students linked up with other schools and learning networks; Schools have 

shared information among themselves and with trial manager on their learning experience; Post-

trial evaluation of competencies acquired. 

There is a wide variety of barriers to effective ICT use that will be important in the near future, 

including technical issues related to high-speed access to the Internet, lack of ICT technical 

support, and so on. 
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2.9. Sources of Technical Factors 
 

Technical Problems are related to the configuration standards of the computers, as well as other 

factors such as the speed of Direct PC connection and the bandwidth available. This is due to the 

rapid expansion of material available on the Internet, and the increasingly complex nature of this 

material (requiring high speed file transfers), the computers required will need to be 

correspondingly more sophisticated (KPMG Consulting LP, 2010). According to Albugami 

(2015) some factors that might hinder the implementation of ICT in schools are lack of ICT 

policy and strategy; Lack of proper infrastructure and access to ICT resources; lack of 

management roles Lack of teachers role; lack of school staff training; lack of technical support 

and maintenance; and Negative attitudes, beliefs and behavior towards ICT tools. 

2.9.1.  ICT infrastructure 

ICT infrastructure is one of the significant factors which make changes in the implementation of 

the project.  Hew and Brush (2007) commented, ―Without adequate hardware and software, there 

is little opportunity for teachers to integrate technology into the curriculum, even in cases where 

technology is abundant; there is no guarantee that teachers have easy access to those resources‖. 

There are a number of barriers associated with inadequate ICT infrastructure. According to a 

report by Becta (2004), levels of access to ICT are important in determining levels of use of ICT 

by educators, but it is not guaranteed that a school with low access means that school does not 

have enough resources; it may be these resources are inappropriately organized in the school. 

Similarly, in the report by Balanskat, et al. (2006), the authors emphasized that the accessibility 

of ICT equipments does not necessarily lead to effective implementation. The lack of high 

quality hardware and suitable educational software are also considered by the majority of 

educators to be significant barriers to effective ICT implementation. 

In a study by Korte and Hüsing (2006), the majority of teachers stated that the lack of ICT 

infrastructure in schools prohibited them from using ICT in their practices. 
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2.9.2. IT Security 

Security is treated as the most important concern in the online world (Nikkhahan et al., 2009). IT 

security is considered to be one of the most significant divisions of information security  

(Euting&Weimert, 2009). The main purposes of the information security are protecting the 

information and guarantee to obtain ability, privacy and honesty of information 

(Aljifri&Navarro, 2003; Elmarie&Elme, 2000). 

2.9.3. IT standards 

Standards have been described as conformity of system elements that would help software and 

hardware within the system to build up new services differently from each other. However, they 

should be appropriate and well-matched in with each other (Keen, 1991; Weerakkodyet al., 

2011). IT is developing fast, and the need to have the same technology type and criteria is an 

essential indicator that makes the work compatible, which is referred to as ICT standards  

(Borras, 2004). 

In Web-based learning, technical standardization of content has also become a pressing issue. 

Standardization allows different applications to share content and learning systems. 

Specifications in content, structure, and test formats are proposed so that interoperability may 

exist between different management systems, resulting in some cost-efficiencies. Standards must 

be general enough to support all kinds of learning systems and content (Creative Commons 

Attribution-Share Alike License, 2018). In addition, ICT standards have been defined by 

Freeman as specification for hardware and software that are either widely used and accepted or 

sanctioned by a standard organizational (Freeman, 1997). 

There are some advantages of technical interoperability, such as it has minimal intellectual 

property restrictions, or should be royalty-free on a logical and fair-minded basis. Also the 

standards allow technical interoperability between different products, and enable multiple 

competing implementations so that users are able to choose whatever product they want 

whereas the products work in interoperability properly (DeNardis, 2009). Moreover, it helps 

to improve government‗s efficiency, building the knowledge economy (Borras, 2004). So IT 

standards would be considered as a technical factor in the implementation of schoolNet project. 
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2.9.3. Technical Expertise 

Technical skills may be sufficient for ordinary classroom practices with pupils and for home use, 

but many teachers may still lack the confidence to make the best use of the new technical 

resources (Condie et al., 2007). According to Becta‘s report (2004), ―if there is a lack of 

technical support available in a school, then it is likely that preventative technical maintenance 

will not be carried out regularly, resulting in a higher risk of technical breakdowns‖. 

Lack of technical education and training is a barrier to the successful implementation of ICTs in 

classrooms (Al-Alwani, 2005; Al-Oteawi, 2002; Almaghlouth, 2008). Albirini (2006) indicated 

that teachers‘ lack of knowledge leads to their lack of confidence to integrate computers in 

education. Similarly, when responding to Becta‘s survey, most teachers who stated that their lack 

of confidence was a barrier, also indicated that they had limited knowledge in the area of ICT 

(Becta, 2004). Furthermore, teachers‘ attitudes towards computers have been found to be 

significantly influenced by teachers‘ computer competence (Albirini, 2006). 

The lack of infrastructure may be compensated for by the commitment of the teachers. In 

some countries, projects focus on training for the implementation and sustainability of 

ICT-based interventions in education. Some see pre-service training as essential, such as the 

revised national policy on education in Botswana and the aims of SchoolNet Namibia (Bigum, 

2000) while others consider in-service training the appropriate response. Some hope that 

"cascade" models will work, like in the Ministry of Education in Gambia (Bigum, 2000). 

Some claim that it has already done so, as in the case of Ghana (Bigum, 2000). Others still 

rely on volunteers, both young and old, to sustain the intervention. Training goals vary but most 

are based on training schedules using workshops to cover the various skills. In general, training 

is seen more in terms of time spent on training than in terms of outcomes such as proficiency in 

the skills, comfort with the technology or experience in integrating use of the Internet into 

curricula. Training generally includes basic computer literacy, exposure to the basics of email, 

search engines, website design and the integration of technology in the classroom, in a 

concentrated period with groups at various levels of competence ICTs have clearly made new 

demands on an already stretched sector while simultaneously offering opportunities in support of 
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current difficulties. The enthusiasm for ICTs may well ultimately be the catalyst for transforming 

dominant education practices (James, 2001). 

2.10. Understanding and managing technical issues 

According to the British Computer Society BCS 2006 report, in order to achieve a high quality 

specification, low cost and less time, the project manager must understand and manage technical 

issues properly. Technologies need to be found and tested to ensure that it will achieve project 

objectives. In some cases, this testing of technology may reveal new business possibilities that 

had not been previously considered. The project manager also needs to be aware of technological 

development, adopt these in the project whenever necessary, and ensure they maintain 

a healthy step ahead of their competitors. Technical measures should be considered as a second-

level approach to the problem, especially as many technical solutions are imperfect and can 

sometimes be circumvented by determined users (Bangkok, 2004). 

2.10.1  Management of IT security 

Technical security controls for risk mitigation can be configured to protect against given types of 

threats. These controls may range from simple to complex measures and usually involve system 

architectures; engineering disciplines; and security packages with a mix of hardware, software, 

and firmware. All of these measures should work together to secure critical and sensitive data, 

information, and IT system functions Information security practices are a combination of 

technical and human solutions (Stoneburner, 2002). Technical solutions include Anti-virus 

protection on workstations, servers and e-mail servers; Backup solutions so that data and servers 

can be quickly restored if lost IP level security to protect against unauthorized interception of 

data or passwords on the network or Internet, and unauthorized access to services. This can be 

implemented by using end-to-end encryption (e.g., secure Web sites or VPNs) and firewalls 

(restricting access to certain services to and from specific network and Internet addresses) 

(Bangkok, 2004). 

2.10.2  Management of  IT infrastructure 

There is a need to provide teachers with the technology, equipment, and support. Furthermore, 

resources should be organized in such a way to ensure maximum accessibility for all users 
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(Becta, 2004). Providing access for and increased availability of technology will promote its 

implementation into classrooms (Al-Alwani, 2005). 

2.10.3 Management of  IT Expertise 

SchoolNet‘s volunteer and training programs are the primary instruments by which it strengthens 

and passes on ICT skills. The emphasis has been on technical skills, especially to refurbish, 

install, and maintain computers and to install connectivity in schools. Training in schools, the 

‗front line‘ in a sense, is also focused on technical issues including use of the Internet 

(Ballantyne, 2004). 

2.10.4 Management of  IT standards 

Choose appropriate technologies that are stable and easy to support, with affordable operating 

costs. Avoid vendor lock-in and high switching costs by adopting open standards. ICT 

architectures should be vendor neutral. Technical support staff should exist in schools. Schools 

must be able to designate a centre manager (CM) and an assistant manager (ACM) to take charge 

of the day-to-day running of the education venture Center. These activities include Visual 

inspection and technical assessment; an interview with the school administrator; School profiling 

and needs assessment (Bangkok, 2004). 

Therefore, the study assessed the technical factors that inhibit the implementation of the 

SchoolNet project so as to determine the capacity of secondary schools to equip students in 

sharing and accessing of knowledge and skills using technology based SchoolNet program.  

2.11 Related Works 

Researchers have been done by scholars from abroad regarding assessment factors affecting 

schoolNet project implementation. Some of them are discussed as follows. 

Albugami (2015) focused on identifying the critical success factors for the implementation of 

ICT secondary schools, by reviewing the relevant literature, highlighting the barriers that may 

hinder the utilization of ICT. The literature revealed that a successful implementation of ICT in 

education requires paying attention to some factors such as providing adequate infrastructure, 



 

32 | P a g e  
 

adequate management support, adequate teacher training on ICT and pedagogy, a clear 

educational policy and evaluation on an ongoing basis.  

Generosa G. & Cossa, (2004) researched the understanding level of the global phenomenon of 

using ICT and internet-based learning in secondary schools. They have used case study method. 

Their study shows that the lack of qualified human resources in the field of ICT-based education 

in the country did not allow the hiring of adequate people to play the roles of pedagogical and 

technical coordinators of the project on a full-time basis. 

Mugambi (2010) investigate the factors that were hindering implementation of ICT syllabus in 

the secondary schools. On the research, quantitative data was analyzed using descriptive 

statistics and qualitative data was analyzed thematically. The result indicates there was a strong 

indication that the extent, to which ICT syllabus had been implemented in most of the secondary 

schools curriculum in the study area, was limited. 

Kipsoi (2012) point out on the research ICT policies must be dynamic, cost-effective, adaptable, 

and differentiated between sectors and between the various segments of educational 

management in order to contribute effectively to education management. 

Al-harbi, H. (2014) studied the extent to which Saudi high school teachers have effectively 

implemented ICT into their classroom practices and describe Saudi high school teachers‘ level of 

technological pedagogical and content knowledge. The study applied a sequential mixed 

methods design by using quantitative questionnaires and qualitative interviews with Saudi high 

school teachers in the Al-Madinah administrative area of Saudi Arabia. The fining indicates ICT 

implementation should begin with the identification of an educational problem and deciding 

what students, teachers or schools want to achieve, not with the provision of technology. This 

study adopted a sequential mixed method design. A quantitative phase was followed by a 

qualitative phase. 

Mingaine (2013) explored the challenges that hindered sustainable implementation of ICT in 

public secondary schools in Meru County, Kenya. Questionnaires tool and descriptive survey 

research design method was adopted. The finding shows limited supply of qualified teachers and 

high cost of infrastructure were impediments to implementation of ICT. 
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Aguyo (2010) point out that ICT in school can be viewed as a cost effective especially in terms 

of manpower as one teacher can reach many learners through internet, interactive white board 

and video conference technologies. Lambiano (2016) argue that in many instances, school 

leaders' supports implementation of the technology in their school through acquiring the needed 

infrastructure. 

Kipsoi(2012) analyses the lethargy that has surrounded education management in schools with 

respect to acquisition of Information Communication Technology. The finding indicate that ICT 

policies must be dynamic, cost-effective, adaptable, and differentiated between sectors and 

between the various segments of education management in order to contribute effectively to 

education management. 

Srivastava (2016) integrates the findings and key points from a review of significant part of the 

available literature associated with ICTs for Education and ICTs in Education. Schools with 

higher level of e-maturity show a rapid increase in performances in scores compared to those 

with lower level. 

Lambiano(2016) establish the instructional leadership problems encountered when implementing 

ICT in secondary schools. The finding indicates lack of technological, transformational, 

curriculum and instructional leadership and role models as custodian of school ICT 

implementation programs in secondary schools was inadequate. The researcher used quantitative 

descriptive survey design methodology. 

2.12 Chapter summary 

This chapter overviewed that the major challenges that influences the schoolNet project 

implementation in Ethiopian school. Limited and low access to the internet in the Schools, lack 

of financial and infrastructural resources, maintenance and technical support for supporting the 

implementation of ICTs-in-education initiatives, limited penetration of computers schools, 

Minimal Integration of Computers in the Teaching and Learning Process Schools are some of the 

barriers that influence the schoolNet project implementation in Ethiopian schools. The schoolNet 

initiatives and the challenges faced in implementing schoolNet initiatives were look in detail in 

this chapter. The ICT integration in Ethiopian schools and the technical problems and the 

possible ways of managing the technical factors were accessed from different literatures and 
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journals. The chapter reveals the technical factors affecting schoolNet project implementation 

comes from the source of lack of ICT infrastructure, absence of ICT expert in school, low level 

of ICT standard  and ICT security. 
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CHAPTER THREE 

RESEARCH DESIGN AND METHODOLOGY 

3.1. Introduction 

This chapter describes the research design and methodology which is intended to meet the 

objectives of this research. Thus, the chapter discusses the research design and techniques used 

to answer the research questions. It covers the research process, research methodology, data 

collection methods, and data source, validity and reliability and data analysis issues. 

3.2. Research process 

The research process in this study started from that the literature reviews from the beginning 

while scoping and choosing the problem and continues until the end. The explanation of 

technical factors which are affecting the implementation of SchoolNet project and other topics in 

chapter two of this thesis were supported by different literature. Furthermore, some findings 

from other related literature were discussed and analyzed from what has been written in that part. 

Also, the researcher followed the same procedure for the results that were collected after the 

findings in order to explain them in discussion and conclusions part. The research process of the 

study is illustrated in figure 3.1.  
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Figure 3.1:  Research Process 

3.2.1. Research Strategy  

This research is case study survey which involved the use of structured interview, which is 

personally delivered randomly to the respondents and qualitative research methods, was taken. 

Case studies are well suited for development of detailed, intensive knowledge about a single 

case, or of a small number of related cases moreover it focuses in contemporary events and it is 

applicable to real world organizations (Yin, 2009), which is where the focus of this study is. Yin 

described that the applicability of case study to research questions in a form of How & Why and 

were thus chosen as the preferred research strategy. This is because the context is usually an 

integral part of the research design. The selected research design enables the attainment of the 

above mentioned objectives. For this research, various data sources used to investigate the 

technical issues that are major challenges on the implementation of the SchoolNet project.  
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3.2.2. Research Approach  

Qualitative interviews are a well-known and powerful tool for information collection in 

qualitative research (Myers.D & Newman.M, 2007). They allow for the researchers to view the 

phenomenon from the interviewees' perspective and understand why and how they got that 

particular perspective (Cassell.C & Symon.G, 2004). Qualitative data that were gathered from 

interviews presented in audio record format. The data gathered have been analyzed in terms of 

the study objective already designed.  After the data had been obtained through interview, it has 

been aggregated and seen in relation with the information obtained from the interview; and the 

discussion analysis of the results had been made accordingly.  

As it is stated in the introductory part of this chapter, the researcher has chosen to use the 

qualitative method in order to study the technical factor affecting schoolNet project 

implementation. The researcher deployed the qualitative methods in order to understand the 

experiences and justification of the of resolving the technical challenges faced on implementing 

the schoolNet service of implementing bodies of the education sector Center for Educational 

Information and Communication Technology and the Addis Ababa Education Bureau ICT staffs, 

secondary school principals, ICT technicians in schools, (key stakeholders of implementing 

bodies of the program). This method allows the researcher to answer questions about the ‗what‘, 

‗how‘ or ‗why‘ of the schoolNet implementation challenges. To address the research questions 

and achieve the objectives, the researcher employed the data collection tools which are in-depth 

interview with the implementers of the program and the researchers‘ observation of the 

schoolNet service in schools. 

3.2.3. Study setting 

The population of the study is grouped in to secondary school directors, ICT staffs from the 

Addis Ababa City Administration Education Bureau, and Center for Excellence Information and 

Communication Technology and the sub city ICT head. Based on this, the study is carried on 

three hierarchical levels. In the first level, ICT technical staffs from the Addis Ababa City 

Administration Education Bureau and Center for Educational Information and Communication 

Technology are addressed implementers, as they are key stakeholders. In level two, school 
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directors and ICT technician were taken as implementers. ICT official at sub-city was in the third 

hierarchical level. 

3.2.4. Case selection/Sample selection 

In Addis Ababa, Capital city of Ethiopia, there are 65 high schools covered in SchoolNet 

Program.  There are 8 secondary and preparatory schools in Kolfe-Keranyo sub city out of this 4 

schools were selected purposively for the study based on the adoption of the SchoolNet program 

(old and new school), well used SchoolNet School and the one with SchoolNet program but not 

well used). This in turn provides a chance to get bigger picture or more data on the topic. Total 

number of schools directors/principals and ICT technician (plasma technician) that were covered 

in this study were 4 school vice principals (one from each school) and an ICT technician from 

the selected 4 schools. Among the school principals, the vice principals were purposely selected 

because they were in charge of the entire academic process and they are project implementers at 

the school level.  

3.2.5. Study participants 

The informants of the study who were participating during the data collection period were 

composed of individuals who belong to the implementation of the SchoolNet Project. The 

sample derived from the management team of the coordination office, ICT technical staff, and 

schools principals of different high schools used as the interviewee of the study. The focused 

groups on the research are Addis Ababa education bureau project staffs, School principals, 

school technical staffs. Researchers‘ observation was also conducted around ICT staffs, ICT 

labs, plasma session Class to understand functionality of SchoolNet service. 

Interviewees were secondary school vice principals, school ICT technician, ICT technical expert 

at the sub city and ICT expert at AAEB and technical ICT expert at CEICT. Among ten sub-

cities in A.A city administration, this study focused on technical factors affecting SchoolNet 

project implementation in Kolfe-Keranyo sub-city. This is due to more number of schools are 

there in this sub-city and same project is applied and implemented across all the sub cities of the 

schools.  Teachers and students are not included for this study. This is because even though 

teachers and students are key beneficiary of the project, they are not the main bodies to run the 
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project implementation. The researcher can‘t get the necessary information about the project 

implementation from teachers and students. So the research focuses on the main implementers of 

the project (AAEB ICT staffs, vice- principals, plasma / ICT technicians, CEICT technical 

expert). 

3.3. Research Techniques 

3.3.1. Data Collection  

In this study, data was collected from face to face interview and researchers‘ observation and 

document review. The type of interview questions to be delivered was determined based on the 

schools ICT staffs and technical staffs. The interview questions were taken by adopting and 

customizing the interview questions on the research ‗technical factors affecting the adoption of 

e-government‘ early related works regarding on factors affecting on schoolNet implementations 

and delivered for school ICT technician, ICT administrators, principals and Addis Ababa 

education bureau ICT staffs based on the ICT infrastructure, ICT standard, ICT security, ICT 

expert of the schoolNet implementers. Primary data are collected through personal interviews 

with stakeholders that to be considered. The following data-gathering techniques were applied: 

Document reviews: This included project proposals, progress reports, planning documents, 

correspondence, annual reports and websites, as well as policy documentation as secondary 

source of data. 

In-depth interviews (face-to-face and telephone): Key stakeholders included school principals 

and plasma technician, AAEB ICT technical staffs, Kolfe-Keranyo sub city schools ICT head for 

this research were included. Observation is also used as a method to collect the primary data. 

Secondary data was used from variety of preliminary study and related works on the area and 

documentation. 

3.3.2. Data Analysis Strategy 

The data gathered from these instruments were then be subjected to analysis. The collected data 

is sorted out through applicable tables. The analysis was characterized by descriptive analysis 

and thematic analysis approaches.  
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Thematic analysis (TA) is a widely-used qualitative data analysis method. It is one of a cluster 

of methods that focus on identifying patterned meaning across a dataset.  Thematic analysis is a 

search for themes that emerge as being important to the description of the 

phenomenon (Daly, Kellehear, &Gliksman, 1997). The process involves the identification of 

themes through ―careful reading and re-reading of the data‖ (Rice &Ezzy, 1999). It is a form of 

pattern recognition within the data, where emerging themes become the categories for analysis. 

In the case of the SchoolNet project particularly, some reports written by Ethiopian government, 

especially, Ethiopian Information and Communication Technology Development Agency 

(EICTDA), international organizations such as UNDP and UNESCO, and several researchers 

were used. 

The primary data obtained from schools vice principals, plasma technician, AAEB ICT technical 

staffs, Kolfe-Keranyo sub city ICT officer and technical expert at CEICT interviews were 

carefully transcribed and organized based on the research question under discussion section. The 

study employed appropriate method for the discussion analysis of qualitative data collected from 

primary and secondary sources.  

3.3.3. Validity and Reliability 

Validity in research is concerned with the accuracy and truthfulness of scientific findings  

(LeCompte and Goetz 1982: 32). Valid study should demonstrate what actually exists and a 

valid instrument or measure should actually measure what it is supposed to measure. As the 

triangulation ‗can produce a more complete, holistic and contextual portrait of the 

object under the study‘ (Ghauri, e t al, 1995:94) it provides advantage to the research. Even it 

can be useful technique in complex phenomena (Cohen & Manion, 1989). Validity issues need to 

be considered when designing a research project and evaluated when 

analyzing the credibility of research results. Construct validity concerns whether a study 

measures what it sets out to measure (Robson.C, 2011). Both interviewees and the researcher 

maybe biased, either consciously or unconsciously (Diefenbach.T, 2009). Bias may be overcome 

by a number of strategies, such as triangulation and member checking. Data triangulation means 

using several methods for collecting evidence, such as interviews, document analysis, and 

observations. This allows for studying a phenomenon from different perspectives and increases 
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data quality (Yin, 2009). Member checking involves returning data material to the respondents 

for review and shows that their contributions are valued. 

Reliability is concerned with the consistency, stability and repeatability of the informant‘s 

accounts as well as the investigators‘ ability to collect and record information accurately (Seltiz, 

et al., 1976). It refers to the ability of a research method to yield consistently the same results 

over repeated testing periods. In order to reduce risks to validity and reliability of this research, 

the researcher performed the following tasks: 

 To reduce sample bias, sample selection was based on the ability of the respondents to 

provide data relevant to the research questions. The researcher judgment based upon the 

best available evidence to choose interview participants who know enough was applied. 

 The researcher clarified the nature of the research for the participant of the interview. 

There was a discussion between the researcher and each of the interviewee 2 days before 

the interview conducted. During the discussion participant were able to understand why 

the research conducted the study, how the data collected, and for what purpose it used. 

Hence, it was possible to build a trust-relationship among the interviewees and the 

researcher. 

3.3. Interview guideline  

In this research study, the researcher would like to obtain knowledge about the technical factors 

that are affecting the schoolNet project implementation in Kolfe-keranyo sub-city, as a case 

study. Moreover, researcher would like to know the role of each factor and how those factors can 

be managed and if the management process of a certain factor was influenced by external 

pressures or limitations, to increase the overall success of the schoolNet project implementation. 

Therefore, research erupted for using the interview method to discover and describe those main 

objectives as the best qualitative method for this research. Researcher chose Kvale (1996) 

interview approach as a guide line to perform research interviews. Kvale‗s (1996) approach 

contains seven methodological stages which are thematizing, designing interviews, transcribing, 

analyzing, verifying and reporting. The qualitative research interview is a process of creating 

knowledge and that take place by the interaction between the interviewer and the interviewee; 

therefore, the project should be planned with the whole process in mind (Kvale&Brinkmann, 

2009). Figure (3.2) is showing research process of building interviews. 
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 The interviewer should already know the purpose of the study 

 The means of gathering information and the mode of analyzing should be considered.  

 

 

 Think about: 

 The number of subject 

 Time involved 

 Resources available 

 Ethical dimension of the report 

 

 

 Provide the interviewee with the context of the interview 

 Have interview guide relating with the topics and the order 

 Keeping the questions forcefully by providing positive interaction 

 Keep the questions brief and sample 

 Ask clarifying questions 

 

 

 Translating from an oral languages 

 

 

 Using categorization method as analyzing tool 

 

 

 Checking the quality of the interview 

 Asking the interview for the approval 

 Second person checking  

 

 

 Making the final report 
 

Figure 3.2: management process of building interviews (The source seven stages: Kvale 1996) 

3.4. Ethical consideration 

According to Vanderstoep and Johnston (2009), research ethics deals with how someone 

treats those who participate in our studies and how he/she handles the data after he/she collected. 

Ethical considerations are very important for every research or study. Interviewees were 

informed that this work is purely for academic purposes and not for other reasons. Therefore, 

1. Thematizing 

2. Designing 

3. Interviewing  

4. Transcribing 

5. Analyzing  

6. Validation/ verifying  

7. Reporting  



 

43 | P a g e  
 

respondents of this study were assured of confidentiality in respect of all information that they 

provided. As they were not volunteers to be recorded, to assure them further, recording devices 

were not used in order to give respondents/ interviewees the confidence to speak all thing what 

they know about the issue. In every case, names are kept confidential thus collective names like 

‘the respondents was used in the study. All documents used have also been properly 

acknowledged and documented to avoid issues of plagiarism. 

3.5. Chapter summary 
 

The research design and methodology has been discussed in this chapter. The chapter clarified 

that, qualitative research was the design of this study followed by inductive research approach. 

As a method for this research case study was employed. Among the qualitative research data 

collection instruments, face-to-face interview and phone line interview was discussed in this 

chapter, as this instruments used to collect relevant and in depth data related to this study. The 

phone line record was carried out by adjusting a time to make interview and telling first the 

objective of the research to the interviewer. Moreover, the chapter presented the thematic 

analysis method. Steps that were performed to address Validity and reliability issues of this 

research have been also discussed in this chapter. Finally, the data analysis process of this 

research was presented. The next chapter will discusses about, data presentation, analysis and 

discussion of this research. 
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    CHAPTER FOUR 

 DATA PRESENTATION, ANALYSIS AND DISCUSSION 

4.1. INTRODUCTION 

This chapter presents the research findings from face to face interviews, researchers‘ observation 

and document review. In the discussion part, links between the research questions and findings 

are established. The findings from face-to-face interview were described separately but the 

grouping of the information is based on the four technical factors on schoolNet project 

implementation. 

4.2. Respondent Information 
 

The respondents of the research include school vice principals who are engaged in managerial 

position and those who play significant role in teaching learning activities have a  great role in 

monitoring  SchoolNet project implementation. The researcher plan was to take two interviewees 

from each school that are vice principals and the schools‘ ICT technician, the Kolfe-Keranyo 

sub-city education ICT expert, three Addis Ababa education bureau ICT experts that have a 

major role in SchoolNet project occupation and a technical expert at CEICT . But, there was only 

one technical staff in one school. The job titles of the interviewees are vice- principals (four) and 

plasma technician from a school (one), ICT coordinator of the Kolfe-Keranyo sub city (one), 

network & system administrator, database expert and ICT expert from AAEB (three) and a 

technical expert at CEICT. Totally, there were ten interviewees involved on face to face 

interview for this research. It was the researcher impression to carry out face-to-face interview 

with ICT technicians, schools vice principals as well as SchoolNet head officer in Addis Ababa 

education bureau was tied up in different activities in their working positions.  

4.3. Data Collection Process 

Data was taken from interviewee with audio record device. The recorded data was transcribed 

and verified with interviewee. Cooperation letter from AAU to school principals and Addis 
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Ababa education bureau ICT Coordinator office was submitted by the researcher on the middle 

of November. The researcher made several meetings to arrange for the meeting with the school 

principals and Addis Ababa education bureau ICT officer, ICT expert on CEICT and ICT expert 

of sub-city. After waiting for a week, the first meeting held with the school Principals to clarify 

the nature of the research.  Four working days took to made interview with the school principals 

and technicians. Additional three days was held meeting and carried out interview with sub city 

expert, AAEB ICT expert and the expert at CEICT. The researcher went back again and again to 

the technical expert to get another chance to explain more so that the expert can be convinced. 

The good thing was both interviewee from schools and the experts agreed to discuss again. The 

researcher was able to convince interviewee and the data collection started by conducting the 

first interview with the ICT expert. 

4.4. Data presentation 

The previous chapter presented the methodology that was used in the study. This chapter 

presents the back ground characteristics of the interviewee, the answer to each of the research 

question and further presents the findings of the study on ‗the technical factors affecting 

schoolNet project implementation in Kolfe-Keranyo secondary schools‘ addressing the technical 

challenge affecting schoolNet project implementation; the degree of the level of importance of 

the technical factors among schools; the possible solution of the managing of the technical 

factors in the implementation of schoolNet project. 

4.4.1. Data from Face-To –Face Interview 

Under this part, the data presented as it is introduced by interviewees using face-to-face 

interview. The first step is to collect the data. Audio record should be collected to study the talk 

of a session of interview (Spradley, 1979). From the transcribed conversations, patterns of 

experiences can be listed. This come from direct quotes or paraphrasing common ideas. The 

interviewees were school vice principals, school plasma technician, and ICT experts from Addis 

Ababa education bureau, Kolfe-Keranyo education and CEICT. The interview report is well 

organized and discussed in classification of ICT infrastructure, ICT standard, ICT security and 

ICT experts. 
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In the following section contextual information of the respondents on schoolNet implementation 

process, the main technical factors in the implementation of the schoolNet project among four 

secondary schools in kolfe-Keranyo sub-city were explained and the degree of the technical 

factors based on the importance of the context of the schools were discussed as follows. 

Interviewees were asked about the schoolNet implementation process in school. AAEB expert 

described that currently there are 65 secondary schools out of 265schools deployed in schoolNet 

project implementation in Addis Ababa city. For this project Huawei company is the vendor in 

installation and provision of infrastructure. ICT expert from Kolfe-Keranyo sub city confirms 

that eight secondary and preparatory schools were involved in schoolNet program in Kolfe-

Keranyo sub city.  

Ayertena vice principal explained the challenge of schoolNet implementation process of the 

school in terms of the scalability of the project. There is a lack of capacity to extend the 

schoolNet in case of more new learning rooms built. He described as follows: 

―In our school, the schoolNet installation stage is not completed. On old buildings, there is 

complete installation and it‘s functional but there is no installation on the new buildings of the 

learning classrooms. AAEB will make the installation after the bid process complete with 

additional extension of the project for the old buildings. Due to this, the plasma education service 

doesn‘t exist on the new buildings of classrooms. On the old building, there are also some 

challenges on the schoolNet activities. We weren‘t doing effective work on it. Because our 

plasmas are old models, which are sliding plasma displays. When they slide, the cables are 

damaged and difficult to purchase the accessories on the market. So those plasmas weren‘t gave 

education service effectively. It should be replaced with latest technologies‖ 

The plasma technician in Ayertena school explained the schoolNet implementation process 

challenges as follows. 

―The schoolNet doesn‘t work properly in our school. The reason is mostly the Set top box 

material which is used to make remote access of the plasma program and thick clients on the ICT 

labs are stolen by the students. There is no access on local market. The system by itself has 

problem. The school server is monitored by the Huawei Company. So we don‘t have any 

privilege to run the system. We are normally serving as a guard for the server. So it‘s difficult to 
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manage such problems. The thick-clients are mostly out of the cloud system. To solve this issue 

there must be a report for an expert of AAEB or the Huawei Company. For this, the system 

becomes paused for a week or two weeks. Mostly when students used USB flash, the thick client 

becomes out of the cloud due to attack of virus. When students changed their IP address the 

thick-client easily out from the cloud. Every time 5 up to 7 thick-clients becomes out of the cloud 

system. On one computer, up to four students placed and are difficult to adjust these thick-

clients‖. 

According to AAEB ICT network and system administrator interview response, network 

breakdown and power issues are the main challenges in most of the schools; the ICT materials 

are easily burned and there is hard disk allocation problem since in one ICT lab, 20 computers 

are virtually connected with server of the school via switch. Since VPN service is used, there is 

no problem with data center. If the bandwidth problem is resolved, data can be stored securely 

with VPN on desktop cloud sever system. So there is not much important to focus on IT security 

aspect. 

Interviewees also addressed that the schoolNet project implementation could be also be affected 

by external pressures like interruption of electric power, internet facility in the country, 

government regulations and citizens‗awareness about utilization of ICT resources. 

One principal respond the external factors regarding on the schoolNet project implementation as 

follows. 

―The first external influence is the breakdown of the electricity. The materials are damaged form 

power fluctuation. We try to have a generator but it is out of the school capacity. We don‘t have 

the budget to buy transformer.  To print one paper I took almost two hours when I edit and try to 

print the electricity become off after time being  it will come and when I open my computer it 

will goes and take my time this much difficulties.‖ 

Interviewees were asked about the technical factors affecting schoolNet project implementation 

in secondary school. All interviewee argues that there are problems with network infrastructure 

and physical infrastructure. 
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Interview respond of AAEB ICT Officer (E1) 

 AAEB ICT officer worked for six years and he is graduated in computer science. He discussed 

on the technical factors affecting schoolNet project implementation and explained the following 

research questions. 

Q. What is the schoolNet implementation process in Addis Ababa secondary schools? 

―Currently there are 65secondary schools out of 265 schools of Addis Ababa are deployed in 

schoolNet project. For this project Huawei company is the vendor in installation and provision of 

infrastructure.‖ 

Q. What are the technical factors affecting schoolNet project implementation in Addis Ababa 

secondary schools? 

―There is network breakdown, power issues are the main challenges in most of the schools, and 

most of the ICT materials are easily burned. The main problem is the only net provider is ETC 

we asked to have more than 162 megabytes broadband service but only 4 megabytes is released 

which is the bigger problem to scale up schoolNet service and since up to four computers are 

virtually connecter with One CPU there is hard disk size problem. Since VPN service is used, 

there is no problem with data center. If the bandwidth problem is resolved data can be stored 

securely with VPN on desktop cloud sever system. So there is not much important to focus on IT 

security aspect.‖ 

Q. What are the technical factors related with infrastructure in Addis Ababa secondary schools? 

―There is a problem with network infrastructure. The main internet service provider is only 

provider ETC. We asked to have more than 162 Gigabytes broadband service but only 4 

Gigabytes is released which is the bigger problem to scale up schoolNet service. Network 

breakdown, power issues are the main challenges in most of the schools; the ICT materials are 

easily burned and there is hard disk allocation problem since in one ICT lab, 20 computers are 

virtually connected with server of the school via switch. The other problem on our side is the 

materials are not accessible. We enforce the company to fulfill the materials efficiently. 

Otherwise, we plan to import those accessories or materials with investors or merchant.‖ 
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Q. What are the technical factors related with security in Addis Ababa secondary schools? 

―Since VPN service is used, there is no problem with data center. If the bandwidth problem is 

resolved, data can be stored securely with VPN on desktop cloud sever system. So there is not 

much important to focus on IT security aspect‖. 

Q. How could the technical factors of schoolNet project implementation resolved in Addis 

Ababa secondary schools?  

―To have successful implementation of schoolNet project the first and very important thing is to 

have an expert that is well skilled and trained in schoolNet. The bureau expert is to give follow 

up of the thing. So, when you go to school, there is no ICT expert. There exist infrastructure 

problem. Most of the materials are damaged with dust or eaten by mice. We prepare ICT policy. 

There is no accountability or responsibility base on the level of task. The other problem on our 

side is the materials are not accessible. We enforce the company to fulfill the materials 

efficiently. Otherwise, we plan to import those accessories or materials with investors or 

merchant. AAEB gives training at summer. In the middle also gives training for technicians. But 

when the project started, it gives training for 4000 teachers. After that, the school will continue 

to do. Mostly there is power breakdown. It gives training on the system and function. Because 

there is no right expert at a school level, we should give support to schools to the bottom level. 

The schools also support the system in its capacity. We have 65 schools in schoolNet program. 

There is power interruption due to this there are tasks to be carried by schools. But to regulate 

such problem as a bureau we have to go to school to support and to have the right professional 

skilled person. This is not enough adequate support.  I said there are 65 schools in the program 

and mostly there is an electricity problem. In case of power fluctuation the ICT materials 

becomes damaged. At least we provide training at summer. Some of teachers by themselves 

support their school. But few teachers made trouble on the system by changing password of the 

system‖. 

Interview responds from vice principal of Ayertena secondary and preparatory school (p1) 

The vice principal of Ayertena secondary school worked as a director for six years facilitate and 

he was graduated in degree in educational planning and management. He runs over all teaching 

learning activities including the schoolNet program in Ayertena secondary and preparatory 
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schools. He explained on our interview the main technical factors affecting the schoolNet 

implementation in Ayertena secondary and preparatory schools as follows. 

Q. What is the schoolNet implementation process in Ayertena secondary school? 

―The overall schoolNet installation is launched on AAEB in collaboration with the china 

company. In general, we don‘t believe the schoolNet project is working properly in Ayertena 

secondary and preparatory School. We have 4 ICT lab rooms and 12 ICT teachers in our school. 

Teachers teach using ICT technologies even though there is no installation problem on the old 

buildings. But sometime network is not inline which is out of the cloud server. There is 

breakdown of network but the server is working efficiently in our school. The ICT lab rooms are 

now working better than the plasma service education. At the first stage of the implementation, 

we aren‘t involved to run the project. This is because Huawie is directly working the installation. 

Even they damaged the existing network provided by the telecom. We were expecting the online 

system directly with the schoolNet program. Due to that, we aren‘t managing it at the initial 

stage. But finally, we are following both the online system with the schoolNet. We don‘t have 

the idea about the installation at first stage. I resemble the online system works directly with 

schoolNet. But finally, we understand the system work.‖ 

Q. What are the technical challenges affecting SchoolNet implementation in Ayertena secondary 

school? 

―In Ayertena secondary and preparatory school, the schoolNet installation stage is not 

completed. On old buildings, there is complete installation and it‘s functional but there is no 

installation on the new buildings of the learning classrooms. AAEB will make the installation 

after the bid process completed with additional extension of the project for the old buildings. Due 

to this, the plasma education service doesn‘t exist on the new buildings of classrooms. On the old 

building, there are also some challenges on the schoolNet activities. We weren‘t doing effective 

work on it. Because our plasmas are old models, which are sliding plasma displays. When they 

slide, the cables are damaged and difficult to purchase the accessories on the market. So those 

plasmas weren‘t gave service effectively. Those new Samsung plasmas work without any 

interruption of the service.‖ 
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Q. What are the technical factors affecting schoolNet project related to ICT infrastructure in 

Ayertena secondary and preparatory schools? 

―The four ICT lab rooms don‘t have the capacity to teach about 2900 students in our school. We 

need additional four ICT lab rooms to work on the standard. This is only 50% work. We need 

much to work on the standard in collaboration with AAEB. We used one computer for three 

students. On UNESCO, standard one computer should be for one student.‖ 

Q. What are the technical factors affecting schoolNet project related to ICT expert in Ayertena 

secondary and preparatory schools? 

―Regarding to technical expert, we can look in two categories. First, ICT is assisted by teachers, 

ICT rooms has no ICT expert. Secondly, when come to plasma service we have the expert. We 

have an expert work as the plasma and ICT technician in our school. Just like plasma service, the 

ICT rooms need an expert. The teachers are manipulating the ICT rooms but if there is an ICT 

lab room expert, he can manage by protecting ICT equipments from dust and virus, updating and 

installing different software of teaching content by organizing and structuring the ICT lab rooms 

every time. But now such expert doesn‘t have a position to be employed in schools.‖ 

Q. What are the technical factors affecting schoolNet project related to ICT security in Ayertena 

secondary and preparatory schools? 

―There are 20 computers in each ICT lab rooms. The 20 computers can be monitored by the 

server if there is an ICT expert. But now all computers are open and students can use computers 

for what they need without any restriction. They also used for academic and nonacademic 

purpose like gaming and accessing pornographic content. If the computers are closed the 

students don‘t have access to use, the technology by itself becomes idle. So, there is no 

restriction on using computers for any students.‖ 

Q. How could these technical factors resolved to have successful implementation of the 

schoolNet project in Ayertena secondary schools? Can you suggest the possible solutions to 

resolve the issues with respect to ICT infrastructure, ICT standard, ICT experts and ICT 

security? 
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―There are problems which are resolved on school capacity and beyond school capacity on the 

schoolNet implementation. Those problems which are above our capacity will be reported to 

AAEB and the education bureau put possible measure to solve the problem. For instance having 

the right ICT expert can‘t be resolved on schools capacity. We questioned many times to have 

the position on ICT expert in collaboration with the city of public service sector. The 

infrastructure should be enough purchased and fulfilled by the AAEB. Accessories and 

additional computers should be purchased and supplied, since we don‘t get such accessories at 

local market. Additional computers and accessories should be delivered to school for additional 

ICT lab rooms. We have the room but we don‘t have the infrastructure to open additional ICT 

labs. In terms of the ICT infrastructure, the AAEB should provide stocks of accessories and 

computers to have settled schoolNet program in our school. Regarding on ICT infrastructure 

issue the school can‘t resolve but AAEB made agreement with china‘s company. In order to get 

these accessories in schools, the government should promote merchants and foreign investors to 

import and distribute those accessories in schools. Regarding with ICT security problem, the ICT 

teachers should get training to develop the skills in keeping the plasma service education and 

ICT lab rooms functional for teaching. This can be done on the capacity of schools by inviting 

professionals to train on ICT security aspect and preparing training manuals for teachers to 

develop their skill. Regarding on infrastructure and placement of the ICT technical expert should 

be resolved by AAEB and the sub-city.‖ 

Q. Which of the four technical factors take priority to manage the program? 

―First additional infrastructure should be provided to schools. Since the system already launched 

on schools, it doesn‘t have much problem. There is a room, teachers and installation but there 

must be infrastructure. So, additional computers and infrastructure must exist at first. Secondly, 

ICT expert comes. If these two issues are resolved, surely the four technical problems should be 

resolved together. Regarding with ICT standard; adequate ICT materials in school will create the 

standard. Using one computer is for one student shows students learn at the standard level. The 

materials are new. New technology is installed but the big problem is the number of the students 

and the number of the infrastructure is not proportional. This is how we look about the standard.‖ 
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Interview responds from vice principals of Millennium secondary and preparatory school 

(P2) 

Millennium vice principal worked for five years and made interview based on the technical 

factor affecting SchoolNet project implementation as follows: 

Q. How is SchoolNet implementation process in Millennium preparatory and secondary school? 

―There are four ICT labs and all school community used the technology to make their work 

simple and create conducive working area. Our school leaders work to fulfilling the ICT 

materials like computers and accessories which are applicable in ICT program.‖ 

We have problem on network breakdown, lack of professionals trained on schoolNet works. 

These problems should be resolved by the responsible sectors AAEB.  

Q. What are the technical factors affecting schoolNet project related to ICT infrastructure in 

Millennium secondary and preparatory schools? 

―It‘s already fulfilled by the AAEB. We don‘t have problems on ICT infrastructure.‖ 

Q. What are the technical factors affecting schoolNet project related to ICT security in 

Millennium secondary and preparatory schools? 

―ICT security can be view interims of the quality of materials or computers used. Most of the 

materials didn‘t used for long period of time. They are damaged due to improper usage of the 

materials and power fluctuation. One computer is used for more than three students. The plasma 

technician is working in collaboration with AAEB.‖ 

Q. What are the technical factors affecting schoolNet project related to ICT expert in Millennium 

secondary and preparatory schools? 

―The ICT expert works to resolve problems in collaboration with AAEB expert. There is no 

trained skilled person in schoolNet program. The expert is assigned just to cover the position. He 

is doesn‘t have the right skill to maintain and deserve the system. He was graduated by electrical 

engineering. No one can use the technology properly. The technology is very easy like TV 



 

54 | P a g e  
 

manipulating. But what is difficult is that if a problem arises related with network nobody can 

manipulate at school level. If there is sever technical problem no one can resolve it.‖ 

Q. Which of these technical factors to be given more attention on the management of your 

school? Can you order the four technical factor based on the level of significance in your school? 

―The most important thing to give priority is the expertise. Since infrastructure is already 

fulfilled, what next thing to come our school context are the experts or technicians. If the expert 

is not initiative to work and maintain the service, everyone can reject the plasma, and ICT lab 

rooms. If he has the interest to work on that position, the schoolNet program can run effectively. 

According to our school, we have a problem on ICT technician expert to maintain and update the 

service. The previous plasma technician resigned the job. Secondly, ICT standard follows. IT 

infrastructure and ICT security comes third and fourth respectively.‖ 

Q. How could these technical factors resolved to have successful implementation of the 

schoolNet project in Millennium secondary preparatory schools? Can you suggest the possible 

solutions to resolve the issues with respect to ICT infrastructure, ICT standard, ICT experts and 

ICT security? 

―To resolve the technical problems we are using the reporting system that‘s reported by the 

technicians. Those problems on the schoolNet are identified and the responsible person tries to 

resolve the problem. The responsible person may be the school leaders, ICT technicians, and 

AAEB team expert. So we first identified and discussed those problems with the school 

technician. If the problem is on the capacity of our school, we resolve the issue. Otherwise, it 

will be reported to AAEB experts.‖ 

Interview respond from the vice principal of EwuketLefere secondary school (p3) 

Q. What is the level of SchoolNet implementation process in EwketLefere secondary school? 

―There are 3 ICT labs and 20 plasma sections in EwketLefere secondary school. All bureaus are 

using broadband connection. Wi-Fi service works better in our school. AAEB improves the 

bandwidth of the Wi-Fi service. As a standard, there should be four ICT labs. In our school, the 

connection service is fast. This is due to the small number of sections in our school. The school 

is narrow so the previous leadership made three ICT lab rooms with in a school.‖ But the 
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expected number of ICT labs in a school is four (MoE, 2018). This indicates that the school is 

working under standard of MoE criteria.  

Q. What are the Challenges affecting the schoolNet implementation in your school? 

―According to Addis Ababa city, there are many challenges. The first challenge is utilization and 

awareness of technology of the community including the leadership. Secondly, there is 

technology abuse. Student used most of their time by browsing restricted contents. Due to this, 

we restrict students not to bring their cell phone. Students used their cell phone to capture their 

gesture of teachers, access game and pornographic contents. Thirdly, there exist breakdown of 

the network, lack of accessories or spare parts to maintain when it is stacked. This is because the 

materials are obtained from China Company. If we used the program effectively, we can apply to 

teach science education in addition to ICT education.‖ 

Q. What are the technical factors affecting schoolNet project related to ICT infrastructure in 

EwketLefere secondary school? 

―Accessories and spare parts can‘t be obtained at the right time and condition. The three ICT labs 

are enough to the current number of our students.‖  

Q. What are the technical factors affecting schoolNet project related to ICT standard in 

EwketLefere secondary school? 

―As a high school, there should be a minimum of four ICT labs. But according to our school, the 

three ICT labs are working for about 1000 students. It is possible to address the students 

effectively. For the schools with more than 2000 students four ICT labs are not enough to serve 

students. They don‘t have structural problem and there is no quality problem on the ICT 

materials but the materials aren‘t available that much. The installation was done on the classes 

prepared for schoolNet purpose.‖ 

Q. What are the technical factors affecting schoolNet project related to ICT expert in 

EwketLefere secondary school? 

―AAEB and china company expert come and launch the network and the line installation 

effectively and submitted the projects to school leaders. There is an ICT expert and plasma 
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expert in our school. But these experts aren‘t directly trained in manipulating the schoolNet 

program. But after the expert come their skill becomes improved and become subject wise.  We 

get large screen size Fana television from AAEB to display the plasma education service.‖ 

Q. IS there any external factor affecting schoolNet project implementation in EwketLefere 

Secondary school?  If exist can you mention? 

―The first external influence is the breakdown of the electricity. The materials are damaged form 

power fluctuation. We try to have a generator but it is out of the school capacity. We don‘t have 

the budget to buy transformer.‖ 

―Let me tell you one incident indicating this challenge., to print one paper I took almost two 

hours when I edit and try to print the electricity become off after time being  it will come and 

when I open my computer it will goes and take my time this much difficulties. The other 

problem is stealing of materials by communities since we don‘t have enough school guard to 

protect our property.‖ 

Q. How could these technical factors resolved to have successful implementation of the 

schoolNet project in EwketLefere secondary schools? Can you suggest the possible solutions to 

resolve the issues with respect to ICT infrastructure, ICT standard, ICT experts and ICT 

security? 

―If there is the right expert in the field, the schoolNet service becomes stable. And those 

accessories or spare parts should be imported sufficiently.‖ 

Q. Which technical factor you consider more priority in managing of the schoolNet 

implementation?  

―It is difficult to put the four technical factors in rank. If one exists, the others will also exist in it. 

It‘s difficult to say this is the first thing to be prioritized, all of them are very important. To our 

school context infrastructure should filled first. Secondly the standard should come. The ICT 

labs must be four. Thirdly, there should be well trained schoolNet expert. If ICT expert exist, 

security is the result of ICT expert. The expert‘s efficiency is based on their field. If we have 

well trained ICT experts, security issue will become definitely resolved.‖ 
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Interview responds from Yemanebrhan secondary school vice principal (P4) 

Yemanebrhan secondary school vice principal worked for about six years. He manages and 

follows up the teaching learning system in Yemanebrhan secondary school for six years. 

Q. What looks schoolNet implementation process in Yemaneberhan secondary school? 

―At the time of 2016/2017, the connection worked properly. There are four ICT laboratories. The 

four labs were functional. But now the server battery is damaged and the service is slow. Even as 

a bureau the network is very slow. Think of the connection on ICT labs how it works. So there is 

ICT laboratories and computers. But the server is damaged and the power fluctuation problem 

the service is not functional. To make schoolNet program successful, the maintenance service 

should be immediate and the programs should be updated. Up to last year, teachers used the 

schoolNet program effectively to teach using ICT resource in a class room in a good manner. To 

keep the learning system effective in case of the absence of teachers, the system should be 

functional and maintenance service should be given immediate. Secondly, there should be 

technical expert in the area of schoolNet program. Those experts in schools are not trained to 

manipulate the plasma service education and the ICT laboratories. Some of the expert comes 

from the electrical engineering. They don‘t have the clue about the work. They come in order to 

have the job simply. Some of them have purely ICT knowledge but they don‘t have a skill and 

knowledge about how was the schoolNet program launched and how it is implemented to 

maintain the schoolNet service‖. 

Q. What looks schoolNet implementation challenge in Yemaneberhan secondary school? 

―SchoolNet program is not properly working in Yemanebrhan secondary school. The program 

worked properly up to 2017 but this year the schoolNet program doesn‘t give service with 

different mechanism. In order to mention those challenges, we can look with four sections. The 

first thing is related with ICT infrastructure supply. The ICT materials become damaged due to 

power fluctuation especially the server is out of the service. The other is ICT materials are 

damaged and stolen especially the HDMI cables, set box and power cable. Secondly, we don‘t 

have a schoolNet expert to run the plasma and the schoolNet program. Due to this schoolNet 

program is not well implemented.‖ 
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Q. What are the technical factors affecting schoolNet project related to ICT security in 

Yemaneberhan secondary school? 

―We don‘t have the ICT expert. ICT teachers work from their early knowledge. So, no ICT labs 

are protected well.‖ 

Q. What are the technical factors affecting schoolNet project related to ICT standard in 

Yemaneberhan secondary school? 

―In Yemanebrhan secondary school one computer is for two students. In one section, there are 40 

students. So relatively, the standard is good. With four ICT labs, there are 80 computers for 160 

students. In one section, the maximum number of student is 50. Almost we are reaching to the 

standard with the number of computers. In terms of the structure, the location matters. The 

learning rooms are there the labs are here. Students kill their time moving here and there. So it‘s 

not convenient. Secondly, rooms by themselves are not built for ICT lab purpose. The rooms are 

dark. There are no materials like LCD and projector. So in terms of the standard, there are so 

many drawbacks on the ICT implementation.  The other problem is the network installation is 

over the wall of the class room. That‘s wall to wall. It‘s exposed for many things. There will be 

cable breakdown, stealing of materials. When we compare the installation of the connective 

materials under the wall and over the wall, it has the design and the structure issues.‖  

Q. which technical factor takes more priority for the successful implementation of the project in 

your school? Can you reorder the four technical factors based on the significance of your school? 

―At first expert must exist. The class rooms were built, and the books exist but with the absence 

of teacher, teaching learning process becomes meaningless. The structure is there, the materials 

also there. These conditions require a little work or modification to make the system stable. But 

in a school, the responsible technical expert doesn‘t exist. If there is a technical expert in 

SchoolNet, the expert can fill the security aspect because he has the knowledge in addition 

through process he can fill the gap on the structure and design problems then security will be 

resolved follows the structure or the standard finally the infrastructure since we have the 

infrastructure. The first an expert trained in ICT and there should be to identify what things to be 

required from ICT, secondly an expert trained on plasma service and schoolNet program and if it 

is linked with the updated maintenance service, the schoolNet program will be important to our 
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country, students and teachers. But now the above conditions are not fulfilled and we are not 

effective in schoolNet program. If we aren‘t being effective, we have to plan and work on this 

condition. In fact, we can‘t satisfy on school capacity since it requires budget and an expert. If 

the expert comes on the side of government, the schoolNet program will become successful. In 

addition, the accessories and other infrastructure should be fulfilled.‖ 

Q. What should be the possible measure to make successful implementation of schoolNet 

project? 

―As a school vice principals and ICT teachers are taking the responsibility on the system. For 

example, the structural problem is visible. Daily there is infrastructure usage and knowledge 

flow on the ICT Service. We have to keep the ICT infrastructures and the knowledge flow. For 

the future the MoE and AAEB should give attention to the program. There should be a schoolNet 

expert that is well trained and skilled in a school. If it is possible, it requires a lot of capacity and 

resource in cost. The structure and design should be again revised especially for the network 

installation the accessories for maintenance should be stored sufficiently. If these conditions 

fulfilled, both the materials for maintenance and the right schoolNet expert meet, system become 

effective. But if we go as a previous work practice, the existing ICT infrastructure or the system 

will be lost or damaged.‖ 

Interview respond of Kolfe-Keranyo sub-city SchoolNet program officer (E2) 

The respondent of Kolfe-Keranyo sub-city SchoolNet program officer (E2) was asked about the 

schoolNet implementation process and the technical Challenges facing implementation of the 

schoolNet in Kolfe-Keranyo secondary schools. He described as follows. 

―In Kolfe-Keranyo sub-city there are eight secondary and preparatory schools three of them are 

up to preparatory level which includes grade 11 and grade 12. In some how the implementation 

process takes place in all, but there are some challenges in some of the schools regarding the 

implementations to the status of the school. The first challenge is the leadership problem that is 

the capacity of the principals to implement the project. Secondly, the problem related with lack 

of skill. There are persons who don‘t know how to implement and use the schoolNet. It is as a 

result of lack of training. But institutions with good skilled expertise and adequate training for 

the employees have a better knowledge. Thirdly incase of the overturn of the expertise, teachers 
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can‘t manipulate the schoolNet system. They don‘t have the knowledge in updating and 

monitoring the system. There is no adequate human resource other than the technical expertise in 

monitoring the project. The main challenge is for instance if there were 50 sections in schoolNet 

and if there is a plan to have additional section, these new sections can‘t easily get the schoolNet 

system. It can‘t be resolved on the capacity of the school. Such problem might be beyond the 

school level or above the capacity of AAEB. On usage of the electric power service, a fuse for 

fifty sections then for additional hundred sections will result damage of the ICT equipments. 

Breakdown of eclectic power, lack of well trained expertise, lack of the infrastructure and 

accessories and the type of the plasma TV used are some of the challenges related with the 

schoolNet service.‖ 

Interview respond Ayertena secondary and preparatory school ICT technician (T1) 

Ayertena ICT technician is graduated in computer engineering and works as a plasma technician 

for three years. He explained the challenges on ICT implementation as: 

―The schoolNet doesn‘t work properly in our school. The reason is mostly the Sep top box 

material which is used to make remote access of the plasma program and thick clients on the ICT 

labs are stolen by the students. There is no access on local market. The system by itself has 

problem. The school server is monitored by the Huawei Company. So we don‘t have any 

privilege to run the system. We are normally serving as a guard for the server. So it‘s difficult to 

manage such problems. The thick-clients are mostly out of the cloud system. To solve this issue 

there must be a report for an expert of AAEB or the Huawei Company. For this, the system 

becomes paused for a week or two weeks. Mostly when students used USB flash, the thick client 

becomes out of the cloud due to attack of virus. When students changed their IP address the 

thick-client easily out from the cloud. Every time 5 up to 7 thick-clients becomes out of the cloud 

system. On one computer, up to four students placed and are difficult to adjust these thick-

clients.‖ 

The plasma technician (T1) was also asked about the technical factors affecting schoolNet 

project related to ICT infrastructure in Ayertena secondary and preparatory school. He described 

the challenges as follows.  
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―The materials aren‘t easily accessed. The company doesn‘t have a stock for the accessories. We 

don‘t access the materials everywhere. When the equipments damaged or stolen, we report to 

education bureau and the materials become, searched if exist then we access. So, the accessories 

aren‘t easily obtained and it is difficult to maintain the system. The projectors are now slow and 

the thick-clients are most of the time stacked, and the sep top boxes become failed from time of 

their service. So there is no supply of these materials. They might change one or two things but 

they don‘t have the access to change overall. The contract of the project doesn‘t terminate. So, 

we don‘t know the reason beyond this.‖ 

The plasma technician also described the technical factors affecting schoolNet project related to 

ICT standard in Ayertena secondary and preparatory school as follows. 

―Mostly the installation is good. For instance, the ICT labs are located on the good place. But 

there is a problem on the installation of plasma switches are on the classroom and they are 

exposed to damage. The switches are on the walls of the classroom and UPS and other materials 

are taken by the students. The switch boxes are sliding on their sides and are not locked. As the 

initial stage, there are enough infrastructures. But now most of them were damaged. There is no 

extension of the project on the new learning buildings. The building is built after the installation 

of the system on the old buildings. After the new buildings built, we asked many times to launch 

the system. The installation is done after calling a bid. It can‘t be given the bid for one company. 

We have to wait until other companies participate on the bid; the bid system takes lot time to 

finish the project. Due to this reason, there is a problem on network infrastructure and there is no 

schoolNet service on the new buildings.‖ 

The plasma technician also described the challenges in using school generator in case of power 

breaking as follows. 

―There is too much power fluctuation. We can‘t use the generator due to power fluctuation. The 

electric power is between 150 up t0 180 volts, the generator works all time and it doesn‘t sense 

the power since it is under the capacity of the generator and the generator consider the power as 

off situation. Due to this many materials become burned.‖ 

The plasma technician described that the network problem is due to lack of provisional support 

from AAEB. He mentioned the problem with from his practice and experience as follows 
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―I think the network problem is the result of lack of technical support from AAEB, I can‘t 

assume of the problem of the telecom. Most of the time, they don‘t even configure and update 

the server. For example when the system off, I ping the network and looked on the other 

computer, the network exist. So the problem is not the telecom. I think the education bureau have 

lack of the expert.‖ 

The thick-clients are working virtually from the server. They allocate the hard disk from the 

server virtually. The existing hard disk is enough for students work on lab. But sometimes this 

hard disk becomes burned or damaged. On our server three hard disks are burned. This can‘t be 

resolved on time by the AAEB. They don‘t have sufficient hard disk. 

Q. What are the technical aspects related with ICT security?  

―There is no data to be loaded on the server. Since we don‘t use database to store data‘s on the 

system there is no much problem on the security aspect. But the password is governed by few 

peoples so the system can be easily hacked.‖ 

Q. What is the technical challenge related with ICT experts?  

―After the launching of the schoolNet project, the electrical engineers are assigned to manipulate 

the system. These experts don‘t have advanced training and they don‘t have privilege to 

password of the server. They are paid below the degree payment.  Normally they are working as 

a school guard. They are not the right expert to manipulate the system. These persons don‘t 

support the system.‖ 

Q. What are the possible measures for successful implementation? 

―The person on the position should be given advanced training and in addition, it is possible to 

make the school to create its database and to use online service. The first problem is Huawie 

Company doesn‘t submit its contract to the education bureau and the work is not at the 

completed. The education bureau should deliver the project and the right technical person should 

be assigned to manage the system for better service in school.‖ 

Q. Which technical factor could be more prioritized based on the level of the significance of the 

school stage?  
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―At first, there should be access to spare parts then after good expert, if expert exist security 

comes finally if this conditions meet the standard comes. The standard can‘t come at once.‖ 

Interview respond with ICT expert at AAEB (E3) 

The expert from AAEB work in at the Network made a discussion on the technical factors 

affecting the schoolNet project implementation. The expert described the technical factors 

related with ICT infrastructure as follows 

―Some of the materials like UPS, power cable, HDMI cable might be stolen and those lost 

accessories cannot easily obtain locally. The main challenge comes from project scalability. For 

instance, if there were fifty sections in schoolNet and if there is a plan to have additional section, 

these new sections can‘t easily get the schoolNet system. It can‘t be resolved on the capacity of 

the school. Such problem might be beyond the school level or above the capacity of AAEB. On 

usage of the electric power service, a fuse for fifty sections then for additional hundred sections 

will result damage of the ICT equipments. Breakdown of electric power, lack of the 

infrastructure and accessories and the type of the plasma TV used are some of the challenges 

related with the infrastructure service.‖ 

The expert was asked on the technical factors challenges affecting schoolNet project in 

secondary schools. She told about the skill gap with leadership and explained as follows: 

―The first challenge is the leadership problem that is the capacity of the principals to implement 

the project. Secondly, the problem related with lack of skill. There are persons who don‘t know 

how to implement and use the schoolNet. It is as a result of lack of training. But institutions with 

good skilled expertise and adequate training for the employees have a better knowledge. Thirdly 

incase of the overturn of the expertise, teachers can‘t manipulate the schoolNet system. They 

don‘t have the knowledge in updating and monitoring the system. There is no adequate human 

resource other than the technical expertise in monitoring the project‖. 

Q. What are the factors related with ICT security? 

―ICT technicians will follow every security task of ICT works. Bringing ICT security without 

ICT expert is impossible. We follow up each data center of schools from here. We identify which 

data center works and which don‘t.‖ 



 

64 | P a g e  
 

Q. what are the factors related with ICT expert? 

―There is no ICT expert in each school. There is only plasma technician in each school. Due to 

this, the problems aren‘t solved immediately. The ICT materials should be managed every time. 

The technical errors and problems can be easily identified by the expert. There are few experts 

on education bureau. It is difficult to take the responsibility. There should be a person 

accountable and responsible for the ICT works on schools.‖ 

Q. What are the factors related with ICT standard? 

―The datacenter is set with design starting from the ground. There is a datacenter in each school 

and it‘s accessible for each class properly. The network infrastructure and the structure is safe for 

all the service. We use fiber cable for the network and the network bandwidth exceed above 80 

gigahertz. There are two connection services on the schoolNet. There is LAN and internet in 

each school. The education is broadcasted through LAN service. Using switch from the 

datacenter will be reachable for each class.  There is no problem of bandwidth on LAN. We have 

a plan to take additional bandwidth to provide for schools as education bureau support.‖ 

Interview respond with ICT expert at AAEB (E4) 

The AAEB ICT (E4) expert also responds on the technical issues related with ICT Infrastructure. 

The expert described about the issues relating with infrastructure as follows. 

―There is no problem on the network infrastructure. Mostly there is utilization problem and 

knowledge skill gap. The ICT materials are damaged with electric power fluctuation. The UPS 

doesn‘t function for long period of time. Most of the materials like UPS and set-top box are 

easily stolen since there is no responsible and accountable person for ICT materials. In one class, 

students learn on set-top box and on the other class students learn with absence of set-top box. 

This will make a difference among students‖. 

The AAEB ICT expert (E4) was asked to express the technical challenges related with ICT 

expert in implementation of the schoolNet service and he described as follows. 

―There is lack of experts in each school to implement the project effectively. At first, there was 

training in plasma service. The payment for the technicians made the experts unmotivated to 
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work. They fell that due to low payment of their work the community gives low estimation 

considering like guard of school. Mostly they don‘t have interest on their work‖. 

The expert described the technical factors related with ICT standard as 

―Even though the standard is not meet at once, there is problem on using the existed materials 

properly. The big problem of this project is at first there in no creation of awareness about the 

technology among users. Lack of the electric power make inconvenient to use the infrastructure 

properly. This will result negative influence standard‖. 

The expert described the technical factors related with ICT security as follows 

―There is no the right person to take responsibility and accountability of the ICT materials. So 

there is loss and damage of the equipments. The materials are not protected and most of the 

software is outdated and secured‖. 

Interview responds of CEICT technical expert (C1) 

In the schoolNet program, it is expected that Center for Educational Information and 

Communication Technology is the key implementing organization of the program. It is 

responsible for designing, preparing and extension of schoolNet programs throughout the 

country. The respondent was asked on strategies planed to have more trained ICT expert in 

schools. He described as  

―There is lack of skilled personnel in ICT domain to handle large scale implementation of schoolNet 

service. There was training for ICT technical staffs in each school every summer on managing of 

plasma service, server and network installation. But the expert on the technical staffs on school 

have poor background on the networking and system maintenance some of the problems on the 

schoolNet services are not easily managed at individual capacity. It requires evaluation of system 

and finding a solution in a technical team.‖ 

He also described the vision of CEICT with regard to schoolNet implementation 

―Our center has a plan in giving training of the technical staff of every school, there is also a plan 

to an evaluation of the schoolNet process and there is a plan to make audit analysis of the 
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schoolNet project implementation in Addis Ababa secondary schools. This will make a better 

function and utilization of the service‖  

The researcher also asked the future plan of the CEICT management to avoid the technical 

problem affecting the implementation of schoolNet project. The expert responds as follows: 

―There is a plan to provide advance training in network management, server management, and 

system repair for ICT professionals at city level and for ICT staffs of AAEB.‖     

The expert also expressed the factors that affect ICT integration in schools as follows: 

―There is low estimation for ICT use and not giving enough time for ICT development by teachers 

that is low perception towards usage of  ICT by school management and teachers are the barriers 

of ICT integration in most of the secondary schools .‖ 

Q. What is your opinion about the technical factors which affect the implementation of the 

SchoolNet projects? 

 ―In my perception the challenge comes from two things. One is low ICT infrastructure of   

schoolNet in schools and lack of a skilled technical expert for ICT implementation‖ 

Q. Can you mention the major types of ICT security problems you faced on the implementation 

of SchoolNet project experienced? 

―There is no that much issues on ICT security in Schools but stealing of ICT infrastructures like 

UPS, set top box, HDMI cables are the major challenge on the implementation of the project.‖   

Q. Which factor of the following technical factors has applied the most challenges to your 

organization? Could you explain why?  

―There is lack of skilled personnel in ICT domain to handle large scale implementation of 

schoolNet service. On the implementation of the project ,…the very important one is the there 

should be a right skilled professionals in any project,…but school leaders report that they have a 

problem on getting the right skilled ICT experts in managing the schoolNet service and next 

thing is lack of the infrastructure and accessories. The infrastructure is not proportional to the 

need of the students and teachers. Most of the schools department don‘t have basic ICT 
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infrastructure. Thirdly, there is no clear ICT policy and standards. Most of the schools worked 

under the baseline of the ICT standards. Finally, we can put security aspects to the last stage. 

This can be handle by existence of the ICT expert or technician. Of course the infrastructure will 

be the first, second will be the expertise, third will be the security, and finally is ICT standards‖. 

4.4.2. Data from Researchers' Observation 

The researchers‘ observation revealed that most of the problem on schoolNet implementation 

drives from the four technical factors and which comes from using low grade network materials; 

lack of expertise of ICT resources; students don't access their educational content periodically 

due to electricity problems and network breakdown; there is no skilled ICT expert to maintain 

the system; computers are not secured, they are infected with virus, malware and junk files and 

the dust on computers not cleaned ; useful software's are not purchased due to financial issue; it's 

not possible to access information within schools via internet. There is no school to school 

connection and school to districts; lack of fund rising activity by schools to sustain the project; 

Scalability and performance issues; schoolNet service doesn‘t exist on new built classrooms and 

takes more time to have contract with vendors for new installation; Wi-Fi is not reachable 

everywhere within schools for students and teachers to access educational information, the 

service is restricted on teacher‘s cafeteria; most schools don't have their own portal websites. 

The researcher observed that only few computers are used by teacher in ICT lab to teach 

students. Most of the computers don‘t work. In most ICT labratories there were only three 

computers used by 20 students. 
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4.5. DISCUSSION 

4.5.1. What are the main technical challenges affecting SchoolNet project implementations 

in Kolfe-Keranyo Sub-city secondary schools in A.A City Administration? 

The main technical factors which affect the implementation of the schoolNet project among four 

schools in kolfe-Keranyo sub-city were explained. The major technical factors affecting 

schoolNet project implementation were discussed in relation with ICT infrastructure, ICT 

experts, ICT standards and ICT security as follows.  

4.5.1.1. Technical factors related with ICT infrastructure: 

Misnikov (2003) and Alshehry (2008) emphasized that the ICT infrastructure should be the main 

concern for the e-service and based on the IBM (2001), the ICT infrastructure for an e-service 

involves technologies - with network readiness at the beginning - including application servers, 

hardware resources, software, operating systems ,Internet, websites and data centre. 

The infrastructure-related factors were the most important factor to cause failure of the 

schoolNet project implementation. This was mainly due to the factors lack of the ICT resources 

and network infrastructure issues. 

There were many problems faced by schools regarding the implementing ICT in schools 

(hardware and software). Insufficient number of computers; damage of ICT materials due to 

power fluctuation; insufficient of computers with simultaneous access to the Internet and 

outdated or lack of school network or LAN were seen as major obstacles affecting the realization 

of the computer-related problems of the schools. In addition, the most frequently mentioned 

obstacles by schools principals and coordinators were limited software in schools with not 

enough copies and types of software for instructional purposes (Hinostroza et al., 2003; 

Pelgrum& Anderson, 2001; and Howie el at., 2005). 

Based on the findings from school directors through interview, one of the main challenges 

hinders the effective implementation of plasma education is frequent power interruption. Not 

only that, but among the 4 schools covered in this study, it is only two Secondary School that 

have generator as a power back up. However, directors of these schools reported that generators 
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of the two schools are not functioning with their full capacity. The power backup in one of the 

schools is old and it doesn‘t operate automatically when the power returns. The generator in one 

of secondary schools is not functioning due to lack of budget for purchase and supply of gas. 

The existing poor technological infrastructure (e.g. consistent power failures) during 

transmission is one of the drawbacks that make the policy goals unachievable as reported by 

policy implementers. 

There is lack of spare parts supply and immediate response from the Addis Ababa 

Education Bureau. Participants reported that due to lack of supply, even for minor spare parts 

such as cables, UPS, set top box several plasma TVs are stored without service. In one school 

due to class expansion they can‘t get a power from the electric power supply institution 

(Ethiopian Electric Utility) for one year. Still there is no improvement at this point. 

Interviewee described that Most of the secondary schools don‘t have good network 

infrastructure, lack of physical infrastructures like computer furniture and there is also a problem 

with accessing of accessories for damaged and lost ICT infrastructures. 

4.5.1.2. Technical factors related with ICT standard 

Standards have been described as conformity of system elements that would help software and 

hardware within the system to build up new services differently from each other. However, they 

should be appropriate and well-matched in with each other (Keen, 1991; Weerakkodyet al., 

2011). In addition, ICT standards have been defined by Freeman as ―specification for hardware 

and software that are either widely used and accepted or sanctioned by a standard organization  

(Blind, 2010).  

Several researchers and authors have argued that lack of physical educational facilities, like 

buildings, is the major hindrance to implementation of ICT in schools in Africa, (Hennessy et al., 

2010). ICTs do require supporting physical infrastructure to be in place before they can be 

implemented. The researcher discussed with the interviewees on the technical issues affecting 

schools standard affecting schoolNet project implementation.  

Regarding with ICT standard, existence of adequate ICT infrastructure in school and existence of 

a skilled ICT expert will create the standard. Using one computer for one student shows students 
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learn at the standard level. The materials are new. New technology is installed but the big 

problem is the number of the students and the number of the infrastructure is not proportional. 

This shows the lack of standard. 

4.5.1.3. Technical factors related with ICT expert 

On the interviews, the researcher discussed the technical issues on technical expertise with the 

interviewees and the level of importance it has in managing of the technical factors. The 

researcher discussed with the AAEB ICT head on the ICT expert‘s problem. 

The other challenge in place is unsuitable staff allocation at the ICT department of the Addis 

Ababa Education Bureau (AAEB). Respondents said that during the policy formulation the task 

at the educational bureau were underestimated; as a result few staff members (12) are allocated 

to provide support for all secondary schools in Addis Ababa secondary schools. 

4.5.1.4. Technical factors related with ICT security 

Some of the respondents stressed that ICT teachers should get training to develop the skills in 

keeping the plasma service education and ICT lab rooms functional for teaching. This can be 

done on the capacity of schools by inviting professionals to train on ICT security aspect and 

preparing training manuals for teachers to develop their skill. 

Lesson learned: 

 Interviewee reported that the schoolNet implementation did not include school context, 

especially related to development of skilled expert and technical assistance. This 

perception was further amplified as school ICT technical staff had limited experience in 

system maintenance, and interviewer noted that available ICT resources, such as 

accessories, were largely ineffective. 

 Successful schoolNet implementation needs strong leadership from a managing partner 

that accepts leadership responsibilities, understands its strengths and limitations, is able 

to evaluate and prioritize with a lens on teaching and learning, addresses staffing gaps, 

and leverages key partners to fill areas of need  (Sosenko,  L., Mesecar, D.,  2014). 
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 From interviewee respond the researcher understand that there is a new insight and 

evidence that to the question regarding on lack of technical expert which can be answered 

by the schools capacity. 

4.5.2. Which technical factors more critical in the successful implementation of SchoolNet 

project? 

In this section the researcher put the degree of the technical factors affecting, the schoolNet 

project implementations based the interviewee respond. Every school has its own priorities in 

term of challenges. Experts' discussion suggested that the one which is more critical factor for a 

school may be less significance for other school.  

As can be seen from discussion, most of the interviewee put the ICT security is third level 

of importance in their management of technical factors. ICT infrastructure, IT standards and IT 

expertise are more likely to influence the schoolNet implementation process. 

Interviewee discussion reveals that ICT infrastructure and ICT experts have a great role in 

implementation of the project. They are inseparable in any project. All school vice principals 

interview revealed that there is lack of expert in most of the secondary schools. If there is the 

right expert, security of the project will be maintained and finally the standard becomes 

deserved. 

4.6. Chapter Summary 

In the chapter, the data gathered from the participant of this study was presented and assessed 

on the technical factors affecting the schoolNet project implementation among four schools, and 

the technical expert of Kolfe-Keranyo sub city, and AAEB ICT administrator. The data 

analyses and findings from this research discussed. The gaps and challenges for in 

implementation of the schoolNet project and the level of importance of the technical factors from 

the ICT infrastructure, ICT standard, ICT security and ICT expertise based on the schools 

context also identified. The next chapter will present summery of key findings, conclusion, 

recommendation .limitation and future work of this research. 
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CHAPTER FIVE 

CONCLUSION AND RECOMMENDATIONS 

5.1. Introduction 

This is the last chapter of this study. It has been tried to present the comprehensive conclusion or 

major finding of the research and recommendations derived from the data discussion. 

5.2. Summary of Key Findings 

The purpose of the study was to investigate and propose the solution for the technical factors 

affecting SchoolNet project Implementation in Kolfe-Keranyo sub-city in Addis Ababa city 

administration.  The overall objective of this study was to identify the technical issues that affect 

the successful implementation of SchoolNet projects in Kolfe-Keranyo Sub-city secondary 

schools in Addis Ababa city administration. It was expected that the implementation of Schoolnet 

would influence teachers‘ instructional practices in ways that could, in turn, improve educational 

outcomes for students. 

The researcher concludes from interviewer respond that there are also external challenges on 

schoolNet project implementations in secondary schools. The major challenge is utilization and 

awareness of technology of the community including the leadership. There is lack of creation on 

the citizens' awareness about adoption of information communication technologies and lack of 

responsiveness or accountability on the implementation of the project.  

The researcher made conclusion on the possible measures to overcome the technical factors 

affecting the schoolNet project implementation. In order to have efficient and effective result in 

education service, one of ICTs activities, such as SchoolNet implementation shall be managed in 

accordance with acceptable theories and practices. Conducting research on SchoolNet practices 

to evaluate its effectiveness and identifying the major reasons that adversely affect its success 

may help e-service officials particularly Ethiopian ICT Development Agency and Ministry of 

Education:-To bring improvements in overall School Net activities, to generate knowledge in 

respect with underutilization of resources and a means to get rid-off, to provide different 

techniques in manipulation of SchoolNet requirements with best level of competency, to create 
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the prospective of successful implementation and getting away from the problem of 

mismanagement and underutilization of resources. 

From the interview discussion principals confirmed that loss of accessories, lack of physical 

infrastructure like ICT furniture‘s; printers are some of the challenges related with ICT 

infrastructure in secondary schools. Similarly, all of the respondents indicate there is no right 

skilled ICT expert in secondary schools. All interviewee argued that technical problems related 

with ICT infrastructure affecting the implementation of schoolNet drives from both physical 

infrastructure and network infrastructure. 

Experts argued that most secondary schools don‘t meet schools ICT standard due to 

infrastructure issue and lack of ICT expert at national level.  Experts also argued lack of 

accountability, low awareness of the community on ICT service, technology frustration, less 

technical support, lack of clear guidelines & policy and lack of responsiveness are the major 

issues on the implementation of the schoolNet project in secondary schools. 

All the participants regarded the absence of maintenance and technical assistance as a 

hindrance for sustainable operation of the SchoolNet in the study setting. This is because there is 

no skilled person on schoolNet project activities in schools, which has a direct impact on 

teachers' work due to constant fear of technical breakdowns or failures. Kozma (2008) stated that 

teachers will have no interest in using ICT if they feel they will face technical problems that 

require a long time to fix (Jones, 2004). Ensminger (2004) stressed the significance of full time 

technical support to aid in the process of ICT incorporation. Furthermore, management 

leadership is crucial in building the ICT infrastructure through finding necessary resources, 

determining technological structures, and establishing partnerships with other educational 

institutions (Stensaker et al, 2007). 

The researchers‘ observation revealed that most of the problem on schoolNet implementation 

drives from the four technical factors and which comes from using low grade network materials; 

lack of expertise of ICT resources; students don't access their educational content periodically 

due to electricity problems and network breakdown; there is no skilled ICT expert to maintain 

the system; computers are not secured, they are infected with virus, malware and junk files and 

the dust on computers not cleaned ; useful software's are not purchased due to financial issue; it's 
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not possible to access information within schools via internet. There is no school to school 

connection and school to districts; lack of fund rising activity by schools to sustain the project; 

Scalability and performance issues; schoolNet service doesn‘t exist on new built classrooms and 

takes more time to have contract with vendors for new installation; Wi-Fi is not reachable 

everywhere within schools for students and teachers to access educational information, the 

service is restricted on teacher‘s cafeteria; most schools don't have their own portal websites. 

Due to this, it's impossible to access and control students and teachers activity.  Parents enables 

the system to follow up their students how they learn which subject learnt and which subject 

don‘t learn, what results achieved in each subject generally it is very significance to know the 

academic and behavioral change of their students. This will result poor strategic decision for 

administrators and government officials to set policy. 

5.3. CONCLUSION 

In this thesis the researcher, conclude that in order to have a successful schoolNet project 

implementation the government must understand the importance of different factors affecting the 

schoolNet project implementation in order to avoid the failure of schoolNet services in their 

current schoolNet project or future projects. To know the major key factors will lead to a 

successful schoolNet implementation. 

 The main objective of this research was to identify the technical factor affecting the 

implementation of the schoolNet project in Addis Ababa at Kolfe-Keranyo secondary schools. 

Those technical factors in terms of the infrastructure, standard, security and technical expert 

were studied in this research. The four technical factors are also arranged based on the level of 

the importance the school context. 

Based on our research questions in section 1.3, in this chapter the researcher aim to answer those 

questions as concluded from previous chapters: 

 What are the main technical challenges affecting SchoolNet project implementations 

in Addis Ababa secondary schools? 

This study has identified four main technical factors affecting the schoolNet project 

implementation which are collected from different publications and validate them throughout the 



 

75 | P a g e  
 

studied cases. The major sources of our technical factors on the implementation of the schoolNet 

project are lack of ICT infrastructure, technical problems related with ICT security& ICT 

standard and lack of skilled ICT expertise in schools. 

The external factors influencing on the implementation of the schoolNet project are 

 Lack of accountability and responsiveness 

 Lack of fund raising activities for the project 

 Citizens awareness  

 Over enrollment of the students in a school result shortage of ICT resources and 

other learning materials 

Those factors have been studied in a real case to ascertain their role in the adoption process of 

schoolNet project. The study revealed that adequate physical and technological infrastructures 

are necessary conditions for effective schoolNet project implementation. The study has shown 

that those factors are affecting the current schoolNet project in Addis Ababa secondary schools 

were influenced by those four technical factors, in addition to the two non-technical factors, but 

with a different impact order. 

 Which technical factors are more critical in the successful implementation of 

SchoolNet project? 

All the factors were important but each one has a different level of significance which 

depends on its impact on the offering of schoolNet service and the need to solve the complexity 

of that factor. Therefore, the researcher found different views for each of the factors which 

depend on the school context and the quality of the school leadership. In general, ICT expert 

received the first level of significance in three secondary schools which means it is the most 

important factor that needs to be considered in order to improve its schoolNet service. Then  ICT 

Infrastructure is the second factor of importance in managing schoolNet service as seven out of 

ten interviewee said it is level two of importance, or higher. The third factor is ICT security, 

which got level three in importance in four secondary schools. However from interviewees' 

opinions we cannot say the fourth factor is ICT Standards because it got equal balance between 

different projects, three of the managers said it was level three and three said it was level four, 
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therefore this factor could be similar in importance as ICT security, or less, so it is in level three 

or four. 

According to Lee (2004) the implementation of any project should go into phases for it to 

successful. Before implementation there is need to have all the resources available needed to 

implement it available i.e. human resource and equipment together with training materials like 

books, computers, overhead projectors, etc. The researcher concludes that ICT infrastructure and 

ICT experts have a great role in implementation of the project. They are inseparable in any 

project. There is lack of expert in most of the secondary schools school. If there is the right 

expert, security of the project will be maintained and finally the standard becomes deserved. 

From interviewees discussion the  researcher conclude the schoolNet project implementation 

could be also be affected by external pressures like internet facility in the country, government 

regulations and citizens‗ awareness about utilization of ICT resources 

5.4. Limitation of the Study 

In this study, the researcher limited his study to one of the ten sub city in Addis Ababa city kolfe-

keranyo sub city was chosen due to limited time and financial resources in which to carry out the 

research. The population of study is made up of school vice principals, AAEB ICT technical 

staffs, school plasma technician, sub city ICT expert and an expert from CEICT. This study will 

be complete if the information from project vendor involved. But due to non termination of the 

project by the contractor, responsible person on the vendor side are not volunteer to give 

information for the research and the study doesn't look all schools due to time and budget 

constraints.  

Interviews respond and researchers 'observation revealed that there is similar view in terms of the 

technical factors related with implementation of schoolNet project and there is a different view 

on prioritizing significant of the technical factors which are dependent on the school context. 

This made a limitation on the formation of the prioritization of those technical factors. This made 

difficult to justify the result due to limited number of interviewee for data triangulation. 



 

77 | P a g e  
 

5.5. RECOMMENDATION 

Based on the research findings and conclusions drawn, the following recommendations 

have been forwarded to Education policy makers and other concerned stakeholders to give 

attention and consideration for successful implementation of schoolNet project. 

 School principals must work together with ICT technician and AAEB ICT technical 

experts so as creation of better schoolNet service in school. 

  There should be continuous follow up of the project starting from installation of the 

infrastructure to provisional technical support. This is achieved by properly integration of 

the ICT resource, right skilled technical expert. 

 Immediate technical service should be provided by regional technicians when schoolNet 

service has a trouble.  

 Training should be given properly to ICT teachers and technical experts to manipulate 

the schoolNet, the project leaders should also give orientation for everyone about 

awareness and the controlling system mechanism of the project. 

 Every stakeholder should take share or responsibility to resolve the problem. For 

instance, in case of power supply electric power agent should work evenly to reach the 

power service for all schools. ETC should provide sufficient bandwidth network 

connection for running the schoolNet program. 

 There should be designed Schoolnet Instructional Management guidelines to help ICT 

staffs at all levels to improve student achievement and create program coherence around 

curriculum, instruction, assessment, and reporting.  

 Each stakeholder should take share or responsibility to solve problem. For instance, in 

case of power supply electric power agent should work evenly to reach the power service 

for all schools. ETC should provide sufficient bandwidth network connection for running 

the schoolNet program. 

 Accessories for maintenance must be available in stock sufficiently. Adequate spare part 

should be kept in all schools or enough budgets must be allocated for spare parts 

purchase at school level. 
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 To successfully implement schoolNet in schools, access to good quality electricity is a 

primordial provision. Each secondary school should be equipped with basic 

infrastructure such as regular electricity and generator 

  There must be well skilled and trained in schoolNet services. Secondly, equipping 

school with relevant infrastructure like building, retrofitting physical facilities, purchases 

of hardware and software and the like must be considered. Thirdly, professional 

development of teachers through in-service courses should be well planned. Lastly, 

school leaders should have interest, committed and champion the implementation. To 

achieve this, the government should partner with private sector and other stakeholders in 

the process of implementing schoolNet project in schools. Further, the Ministry of 

Education has been conducting in-service courses to equip teachers and school leaders 

with necessary ICT skills. 

5.6. FUTURE WORK 

Though it is believed that this study has helped to fill some gaps, there are remaining areas that 

are yet unexplored or not fully understood. That is, it would be particularly important that future 

studies should investigate the impact of the scholNet service on the quality of the education, 

satisfaction of the school communities on the schoolNet service, investigate the adoption of 

better schoolNet technologies for better service. Further studies can also be carried out to 

investigate the contribution and impact of the schoolNet service on pedagogies, social 

development and study the audit analysis of the project throughout the country. 
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APPENDICES 

Appendix 1: 
Interview guide (for project office and principals and ICT Technicians) 

The study is purely for academic research purpose required for partial fulfillment of MSC of 

Addis Ababa University (AAU). The main objective of the research is to investigate technical 

factors and indicate the possible measures in managing such technical factors that affects the 

implementation of SchoolNet project in Addis Ababa City Administration. Your frank and 

genuine responses to the questions are highly indispensable. 

Therefore, indicating that you may not need to mention your name, and promising that all the 

information that is collected from you would be kept confidential and used only for the purpose 

of the study, the researcher hereby kindly request your cooperation for the same. I kindly request 

you to fill up this questionnaire and return to me at your earliest. 

Thank you so much for giving this chance to conduct the interview with you, the researcher a 

student form AAU, The researcher conducting interview for master thesis and my topic is about 

the technical factors affecting the implementation of SchoolNet Project in Secondary schools. 

First of all I would like you to give me a background about this project, and tell when the initial 

start of it took place. 

 

Yonas Aklog, 2019.   Phone :- +251-929191923 

Interview method: ………….    Time/Date: ……………… 

Opening questions: 

1. School name:………………………………………………………………………….. 

2. Title Name: ………………………………………………………………………….. 

3. What is your working position? And since when you have been working in this ICT manager? 

 ………………………………………………………………………….. 



 

88 | P a g e  
 

4. Can you explain your major responsibilities in your job? 

………………………………………………………………………….. 

………………………………………………………………………….. 

5. Have you been trained in ICT? What specific training did you receive? If not, how did you 

gain the skills?  

………………………………………………………………………….. 

………………………………………………………………………….. 

6.What strategies should be used to train more teachers? 

………………………………………………………………………….. 

………………………………………………………………………….. 

7. What is the vision of your school with regard to ICT implementation?  

………………………………………………………………………….. 

………………………………………………………………………….. 

8. How does the school leadership facilitate the ICT implementation  process?  

………………………………………………………………………….. 

………………………………………………………………………….. 

9. How involved is the school leadership? Does the school leadership suggest or prescribe to you 

the type of ICT for use in a classroom? 

………………………………………………………………………….. 

………………………………………………………………………….. 

SchoolNet project implementation: 
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10. Could you please give me a background about the SchoolNet project in your organization 

and since when did the ministry of education adopt the SchoolNet project? 

………………………………………………………………………….. 

………………………………………………………………………….. 

11. What‘s the future plan of the management to avoid the technical problem affecting the 

implementation of schoolNet project? 

 ………………………………………………………………………….. 

………………………………………………………………………….. 

………………………………………………………………………….. 

12. What are the factors that affect ICT integration in schools? 

 ………………………………………………………………………….. 

………………………………………………………………………….. 

………………………………………………………………………….. 

13. What is your opinion about the technical factors which affect the implementation of the 

SchoolNet projects? 

 ………………………………………………………………………….. 

………………………………………………………………………….. 

………………………………………………………………………….. 

14. Can you mention the major types of ICT security problems you faced on the implementation  

ofSchoolNet project experienced? 

………………………………………………………………………….. 

………………………………………………………………………….. 
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…………………………………………………………………………..  

15. Which factor of the following technical factors has applied the most challenges to your 

organization? Could you explain why? 

 ICT Infrastructure (Internet, network, data center) 

 IT security 

 IT standards 

 Technical expertise 

 ………………………………………………………………………….. 

………………………………………………………………………….. 

………………………………………………………………………….. 

16. What about other factors do you think they are influence implementation of schoolNet 

program?  

Can you reorder them from the most to the least important or the one which does not 

related? 

………………………………………………………………………….. 

………………………………………………………………………….. 

………………………………………………………………………….. 

17. Is there any technical factor that you would like to add to this list? How this factor influences 

the implementation of the SchoolNet project and how do you plan to manage it? 

 ………………………………………………………………………….. 

………………………………………………………………………….. 

………………………………………………………………………….. 
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The management of a factor: 

18. What is your plan to manage the technical factor ICT infrastructure (Internet, network, data 

center? 

 Is the management of this factor affected by external pressures or limitations, e.g. 

public policies or the level of technical skills of the public; and so on? If yes, what are 

those external pressures? 

………………………………………………………………………….. 

………………………………………………………………………….. 

………………………………………………………………………….. 

19. What is your plan to manage the technical factor IT security? 

 Is the management of this factor affected by external pressures or limitations? What are 

they? 

………………………………………………………………………….. 

………………………………………………………………………….. 

………………………………………………………………………….. 

20. What is your plan to manage the technical factor IT standards? 

 Is the management of this factor affected by external pressures or limitations? What are 

they? 

 ………………………………………………………………………….. 

………………………………………………………………………….. 

………………………………………………………………………….. 

21. What is your plan to manage the technical factor technical expertise?  

      Is the management of this factor affected by external pressures or limitations? What are they? 

………………………………………………………………………….. 
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………………………………………………………………………….. 

………………………………………………………………………….. 

22. What is your plan to manage the technical factor (additional factor if any)? 

 Is the management of this factor affected by external pressures or limitations? If yes, 

could you explain more? 

 ………………………………………………………………………….. 

………………………………………………………………………….. 

………………………………………………………………………….. 

23. What about SchoolNet project in Addis Ababa City in general, what is its‘ progress? 

………………………………………………………………………….. 

………………………………………………………………………….. 

………………………………………………………………………….. 

………………………………………………………………………….. 

24. Of the four technical factors we have in this interview, we have infrastructure which consists           

of Internet, network and data-center. Another technical factor is IT security. A third one is IT 

standards and the final one is Technical expertise. Which one would you give the most important 

technical factor? Why? 

 ………………………………………………………………………….. 

………………………………………………………………………….. 

………………………………………………………………………….. 

25.  How would you integrate these technical factors and work to minimize the problem as a 

result of the implementation of the SchoolNet. 

………………………………………………………………………….. 
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………………………………………………………………………….. 

 

Closing questions: 

26. Would you like to add anything more? 

………………………………………………………………………….. 

………………………………………………………………………….. 

27. Could I use your name in this thesis?  ……………………………….. 

28. Could I contact you for a follow-up questions and how I can contact you? 

 ………………………………………………………………………….. 

………………………………………………………………………….. 

   Thank you 
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Appendix 2 

Interviewees respond on Technical factors related with ICT infrastructure 

Participants  Technical problems related with ICT infrastructure  

E1 There is a problem with network infrastructure. The main internet service 

provider is only provider ETC. We asked to have more than 162 Gigabytes 

broadband service but only 4 Gigabytes is released which is the bigger 

problem to scale up schoolNet service. 

Network breakdown, power issues are the main challenges in most of the 

schools; the ICT materials are easily burned and there is hard disk allocation 

problem since in one ICT lab, 20 computers are virtually connected with server 

of the school via switch.   

The other problem on our side is the materials are not accessible. We enforce 

the company to fulfill the materials efficiently. Otherwise, we plan to import 

those accessories or materials with investors or merchant.  

E2 Some of the materials like UPS, power cable, HDMI cable might be stolen and 

those lost accessories cannot easily obtain locally. The main challenge comes 

from project scalability. For instance, if there were fifty sections in 

schoolNetand if there is a plan to have additional section, these new sections 

can‘t easily get the schoolNet system. It can‘t be resolved on the capacity of 

the school. Such problem might be beyond the school level or above the 

capacity of AAEB. On usage of the electric power service, a fuse for fifty 

sections then for additional hundred sections will result damage of the ICT 

equipments. Breakdown of electric power, lack of the infrastructure and 

accessories, the type of the plasma TV used are some of the challenges related 

with the infrastructure service. 

E3 There is no problem on the network infrastructure. Mostly there is utilization 

problem and knowledge skill gap. The ICT materials are damaged with electric 

power fluctuation. The UPS doesn‘t function for long period of time. Most of 

the materials like UPS and set-top box are easily stolen since there is no 

responsible and accountable person for ICT materials. In one class, students 

learn on set-top box and on the other class students learn with absence of set-

top box. This will make a difference among students. 

E4 There are problems on the installation and stealing and improper use of 

materials. This is due to poor management of the materials. 

P1 We have the room but we don‘t have the infrastructure to open additional ICT 

labs. We don‘t get ICT Infrastructure accessories at local market. Additional 

computers and accessories should be delivered to school for additional ICT lab 

rooms.  
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P2  Most of the materials didn‘t used for long period of time. They are damaged 

due to improper usage of the materials and power fluctuation. We have 

problem on network breakdown. One computer is used for more than three 

students. 

P3 Accessories and spare parts can‘t be obtained at the right time and condition. 

This is because the materials are obtained from China Company. There exist 

breakdown of the network, lack of accessories or spare parts to maintain when 

it is stacked.  

P4 The ICT materials become damaged due to power fluctuation especially the 

server is out of the service. The server battery is damaged and the service is 

slow The other is ICT materials are damaged and stolen especially the HDMI 

cables, set top box and power cable. 

T1 The materials aren‘t easily accessed. The company doesn‘t have a stock for the 

accessories. We don‘t access the materials everywhere. When the equipments 

damaged or stolen, we report to education bureau and the materials become, 

searched if exist then we access. So, the accessories aren‘t easily obtained and 

it is difficult to maintain the system. The projectors are now slow and the 

thick-clients are most of the time stacked, and the Set-top boxes become failed 

from time of their service. So there is no supply of these materials. They might 

change one or two things but they don‘t have the access to change overall. The 

contract of the project doesn‘t terminate. So, we don‘t know the reason beyond 

this.  

 

Appendix3: 

Interviewees respond on Technical factors related with ICT security 

Interviewees Technical problems with ICT security 

E1 VPN service is used; there is no problem with data center. If the bandwidth 

problem is resolved, data can be stored securely with VPN on desktop cloud 

sever system. So there is not much important to focus on IT security aspect. 

E2 Some of the materials like UPS, power cable, HDMI cable might be stolen and 

those lost accessories cannot easily obtain locally. 

E3 ICT technicians will follow every security task of ICT works. Bringing ICT 

security without ICT expert is impossible. We follow up each data center of 

schools from here. We identify which data center works and which don‘t.   

E4 There is no the right person to take responsibility and accountability of the ICT 

materials. So there is loss and damage of the equipments. The materials are not 

protected and most of the software are outdated and secured. 
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P1 Regarding with ICT security problem, the ICT teachers should get training to 

develop the skills in keeping the plasma service education and ICT lab rooms 

functional for teaching. This can be done on the capacity of schools by inviting 

professionals to train on ICT security aspect and preparing training manuals for 

teachers to develop their skill. 

P2 Some of the ICT equipments are stolen and damaged. Due to this, there should 

be responsible person for the ICT materials. But now we don‘t have. 

P3 There is technology abuse. Student used most of their time by browsing 

restricted contents. Due to this, we restrict students not to upload unwanted 

contents on the desktop and not to bring their cell phone. Students used their cell 

phone to capture their gesture of teachers, access game and pornographic 

contents. 

P4 We don‘t have an ICT expert. The ICT teachers work from their custom 

experience. No ICT labs were protected. The ICT security is tied with the ICT 

expert. 

T1 Data‘s were loaded on the server. Since we don‘t use database to store data‘s on 

the system there is no much problem on the security aspect. But the password is 

governed by few peoples so the system can be easily hacked.  

 

C1 There is no that much issues on ICT security in Schools but stealing of ICT 

infrastructures like UPS, set top box, HDMI cables are the major challenge on 

the implementation of the project. 

 

Appendix4: 

Interviewees respond on Technical factors related with ICT experts 

Interviewer  Technical problems with ICT experts 

E1 At least we provide training at summer. Some of teachers by themselves support 

their school. But few teachers made trouble on the system by changing password 

of the system. 

E2 The first challenge is the leadership problem that is the capacity of the principals 

to implement the project. Secondly, the problem related with lack of skill. There 

are persons who don‘t know how to implement and use the schoolNet. It is as a 

result of lack of training. But institutions with good skilled expertise and 

adequate training for the employees have a better knowledge. Thirdly incase of 

the overturn of the expertise, teachers can‘t manipulate the schoolNet system. 

They don‘t have the knowledge in updating and monitoring the system. There is 

no adequate human resource other than the technical expertise in monitoring the 

project. 
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E3 There is no ICT expert in each school. There is only plasma technician in each 

school. Due to this, the problems aren‘t solved immediately. The ICT materials 

should be managed every time. The technical errors and problems can be easily 

identified by the expert. There are few experts on education bureau. It is difficult 

to take the responsibility. There should be a person accountable and responsible 

for the ICT works on schools. 

E4 There is lack of experts in each school to implement the project effectively. At 

first there was training in plasma service. The payment for the technicians made 

the experts unmotivated to work. They fell that due to low payment of their work 

the community gives low estimation considering like guard of school. Mostly 

they don‘t have interest on their work.   

P1 Regarding to technical expert, we can look in two categories. First thing ICT is 

assisted by teachers, ICT rooms has no ICT expert. Secondly, when come to 

plasma service we have the expert. We have the plasma and ICT technicians in 

our school. So, we don‘t have that much issue regarding on ICT expert. 

Just like plasma service, the ICT rooms need an expert. The teachers are 

manipulating the ICT rooms but if there is an ICT lab room expert, he can 

manage by protecting ICT equipments from dust and virus, updating and 

installing different software of teaching content by organizing and structuring the 

ICT lab rooms every time. But now such expert doesn‘t have a position to be 

employed in schools. 

P2 The ICT expert works to resolve problems in collaboration with AAEB expert. 

There is no trained skilled person in schoolNet program. The expert is assigned 

just to cover the position. He doesn‘t have the right skill to maintain and deserve 

the system. He was graduated by electrical engineering. 

P3 AAEB and china company expert come and launch the network and the line 

installation effectively and submitted the projects to school leaders. There is an 

ICT expert and plasma expert in our school. But these experts aren‘t directly 

trained in manipulating the schoolNet program. But after the expert come their 

skill becomes improved and become subject wise.  We get large screen size Fana 

television from AAEB to display the plasma education service. 

 

P4 There should be technical expert in the area of schoolNet program. Those experts 

in schools are not trained to manipulate the plasma service education and the ICT 

laboratories. Some of the expert comes from the electrical engineering. They 

don‘t have the clue about the work. They come in order to have the job simply. 

Some of them have purely ICT knowledge but they don‘t have a skill and 

knowledge about how was the schoolNet program launched and how it is 

implemented to maintain the schoolNet service. 

T1 After the launching of the schoolNet project, the electrical engineers are assigned 
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to manipulate the system. These experts don‘t have advanced training and they 

don‘t have privilege to password of the server. They are paid below the degree 

payment.  Normally they are working as a school guard. They are not the right 

expert to manipulate the system. These persons don‘t support the system.  

C1 There is lack of skilled personnel in ICT domain to handle large scale implementation 

of schoolNet service 

 

Appendix5: 

Interviewees Respond on Technical Factors Related with ICT Standard 

Interviewer Technical problems with ICT standards 

E1 There is a problem with network bandwidth service. The main internet service 

provider is only provider ETC. We asked to have more than 162 Gigabytes 

broadband service to reach the standard but only 4 Gigabytes is released which is 

the bigger problem to scale up schoolNet service. 

E2 The number of computers in each school is not proportioned with student‘s size. 

ICT labs aren‘t sufficiently enough to reach the standard. 

E3 The datacenter is set with design starting from the ground. There is a datacenter 

in each school and it‘s accessible for each class properly. The network 

infrastructure and the structure is safe for all the service. We use fiber cable for 

the network and the network bandwidth exceed above 80 gigahertz. There are 

two connection services on the schoolNet. There is LAN and internet in each 

school. The education is broadcasted through LAN service. Using switch from 

the datacenter will be reachable for each class.  There is no problem of 

bandwidth on LAN. We have a plan to take additional bandwidth to provide for 

schools as education bureau support.  

E4 Even though the standard is not meet at once, there is problem on using the 

existed materials properly. The big problem of this project is at first there in no 

creation of awareness about the technology among users. Lack of the electric 

power make inconvenient to use the infrastructure properly. This will result 

negative influence standard.  

P1 The four ICT lab rooms don‘t have the capacity to teach about 2900 students in 

our school. We need additional four ICT lab rooms to work on the standard. This 

is only 50% work. We need much to work on the standard in collaboration with 

AAEB. We used one computer for three students. On UNESCO, standard one 

computer should be for one student. 

P2 There are four ICT labs and all school community used the technology to make 

their work simple and create conducive working area. Our school leaders work to 
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fulfilling the ICT materials like computers and accessories which are applicable 

in ICT program to have the standard. 

P3 ICTs do require supporting physical infrastructure to be in place before they can 

be implemented. 
As a high school, there should be a minimum of four ICT labs. But according to 

our school, the three ICT labs are working for about 1000 students. It is possible 

to address the students effectively. For the schools with more than 2000 students 

four ICT labs are not enough to serve students. They don‘t have structural 

problem and there is no quality problem on the ICT materials but the materials 

aren‘t available that much. 

P4 One computer is for two students. In one section, there are forty students. So, 

relatively the standard is good. With four ICT labs, there are 80 computers for 

160 students. To maximum, we have 50 students. Almost we are reaching to the 

standard with the number of computers. In terms of the structure, the location 

matters. The sections are there the labs are here. Students kill their time moving 

here and there. So, it‘s not convenience. Secondly, the rooms were not built for 

ICT lab purpose. The rooms are dark. The other thing is there is no materials like 

LCD, projector. So there are many drawbacks on the ICT standards. It should be 

revised. 

T1 The switches are on the walls of the classroom and UPS and other materials are 

taken by the students. The switch boxes are sliding on their sides and are not 

locked. As the initial stage, there are enough infrastructures.  

There is no extension of the project on the new learning buildings. The building 

is built after the installation of the system on the old buildings. After the new 

buildings built, we asked many times to launch the system. The installation is 

done after calling a bid. It can‘t be given the bid for one company. We have to 

wait until other companies participate on the bid; the bid system takes lot time to 

finish the project. Due to this reason, there is no network installation and there is 

no schoolNet service on the new buildings. 
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Appendix 6: Researcher observation 

Researchers’ Observation  

Infrastructure related Standard issues Security related  Expert related 

Loss of UPS & Sep top 

box materials in class 

room 

1 computer for about five 

to seven students used in 

ICT lab 

Most computers 

don‘t have  

Updated antivirus 

and they are 

stacked  

Lack of ICT 

experts 

Lack of training,  

Plasma remote controls 

are not available 

sufficiently 

Few ICT labs for large  

number of  students 

Switches are  

not locked and 

the network  

cables are 

easily damaged 

Low cost employee  

Projectors and printers 

are not available 

sufficiently on each ICT 

labs 

Most computer furniture 

are not suitable to use 

Stealing of  

HDMI cables,  

mouse, and  

other 

Unrelated 

professionals at the 

position 

Lack of spare parts & 

accessories 

Low processing capacity 

computers/ too old 

generation computers 

used 

  

Not sufficient printers in 

school 

 

Structural and design 

issues 
  

Lack of generator most in 

case of power 

interruption 

   

Few schools have white 

board most of them don‘t 

have 

   

Old plasma TV screens 

used 
   

 

 




