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Abstract 

The purpose of this study was to evaluate the extent of implementation of some components 

of the ICT policy for education sector in public secondary schools in Kimilili Sub-County, 

Kenya. The components evaluated were capacity building of teachers, ICT infrastructure, 

digital content use and integration of ICT in teaching and learning. The study examined 

relationships between ICT integration in teaching and learning and student retention and 

academic performance in KCSE.  The evaluation was guided by Daniel Stufflebeam’s CIPP 

model. Cross-sectional survey research design was adopted. Stratified and simple random 

sampling techniques were used to select the study sample, which consisted of 84 Heads of 

Department (HODs).  Data were collected using questionnaires for HODs, Document 

analysis schedule and an Observation Checklist. Validity of research instrument results was 

established with the help of research experts.  Reliability was established using test re-test 

technique. Data were analyzed using descriptive and inferential statistics. Descriptive 

statistics involved use of frequencies, percentages, means and standard deviations. Inferential 

statistics made use of simple linear regression.  Study findings showed that ICT components 

evaluated had been implemented only to a small extent.  ICT integration in teaching and 

learning was found to be a strong predictor of school academic performance and student 

retention in school.    The study recommended for full equipment of schools with ICT 

infrastructure, digital content and conduction of effective capacity building for teachers to 

acquire ICT skills in pedagogy. Text book authors including KICD that prepares teaching 

materials should include ICT as a formal approach for teaching which should incorporate 

ICT integration by fully integrating digital technology in teaching and learning content. ICT 

integration should be mainstreamed in teaching and learning since it has benefits of 

improving academic performance and retaining learners in school so as to improve 

completion rates.  
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Historical Summary of the Information and Communication Technology (ICT) Policy 

in Kenya 
In order to facilitate a country's economic growth, information and communication 

technology (ICT) plays a key role. Many of the economic gains over the past two decades in 

the developing world economies could be largely traced to the effects of ICT (UNESCO, 

2014). Advances in information and communication technologies have made it possible for 

individuals across the globe to exchange ideas more easily and more efficiently over long 

distances. Many nations have implemented modern electronic communication technologies 

for various operations in their economies, both in industrialized and emerging economies. 

However the degree to which a country can participate and benefit from electronic 

communications technologies depends on the digital divide of the country, the availability of 

the country's e-infrastructure and technological know-how (UNESCO, 2014). 

The Kenya government is committed to the exploitation of ICTs for development and 

education.   All its major strategy and policy documents emphasized the role that ICTs could 

play in this sphere. Examination of the various policy documents such as Kenya Vision 2030, 

The Kenya Constitution 2010, Sessional paper no. 14 of 2012 and the National ICT Master 

Plan revealed that the Kenya government recognized the central role of ICT and e-learning in 

human development. In order to make Kenya a middle-level economy, Kenya Vision 2030 

recognized the value of ICT by putting the implementation of ICT in schools at the core of 

achieving the vision. One of the flagship projects of the social pillar of Vision 2030 was the 

development of a robust supply programme for ICT infrastructure. The aim of the program 

was to increase access to ICT infrastructure in schools.   

The government finalized the National ICT Strategy through the Ministry of ICT in 

2006. The policy aimed at improving the livelihoods of Kenyans by ensuring that accessible, 

productive, reliable and affordable ICT services were available. The aim of the National ICT 

Policy was to incorporate ICTs into teaching and learning processes. This gave the Ministry 

of Education (MOE) the impetus to develop its sector policy on ICT in education. The 

National ICT Strategy for Education and Training was formulated in June 2006 by the 

ministry of education. The ICT strategy for the education sector has come to be referred to as 

the ICT policy for the education sector, (2006). Its vision was to "make ICT a universal 

educational and training tool" and its mission statement was to "integrate ICT into education 

and training for better access, learning and management." The policy was established to 

direct the ICT sector's investors, partners, implementers and beneficiaries. One of the main 

concerns of ICT education policy was to ensure that ICT incorporation in education took 

place by facilitating the use of ICT in schools, colleges, universities and other educational 

institutions.  It also advocated for promotion of e-learning, capacity building and supporting 

training in ICT of implementers and policy makers.  

The vision of the Ministry of Education (MOE) was to promote ICT as a universal 

education and training tool. Every educational institution, teacher, learner and the respective 

community was to be equipped with appropriate ICT infrastructure, skills and policies for use 

and progress in order to achieve this vision. Therefore, the plan became a vehicle in which 
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policy priorities could be realized. It called for appreciation of the fact that ICT provided the 

knowledge-based economy with the capabilities and skills required. It also called for the 

transformation of teaching and learning in order to integrate modern pedagogies suitable for 

the 21st century. It was hoped that the implementation of ICTs would increase access, 

efficiency, and equity in the delivery of education services in the country. 

 

Statement of the problem 

Studies have pointed to mixed findings about the extent of implementation of ICTs in 

learning institutions, secondary school sector being part of it. Some studies findings show 

that integration of ICT in teaching and learning in public secondary schools is still low, 

despite Kenyan government’s efforts to mainstream ICT in schools. Since the adoption of the 

ICT policy for education sector in 2006, government efforts have been geared towards 

integration of ICT in teaching and learning in schools by provision of ICT equipment, 

infrastructure, capacity building in ICT and development of digital content for the 

curriculum. It was hoped that integration of ICT in teaching and learning would have many 

benefits such as improved learner outcomes in academics, especially in sciences and 

mathematics, as well as improved retention and transition rates of learners. The government’s 

vision 2030 of an ICT literate population that was to aid the economy relied heavily on ICT.  

A review of literature shows that no study has been conducted to establish extent of 

implementation of components of the ICT policy for education sector in public secondary 

schools. This study therefore examined the extent of implementation of some selected 

components of the ICT policy for education sector in public secondary schools in Kimilili 

Sub-County, Kenya.   

 

Research questions 
1.  To what extent have selected components of the ICT policy been effectively 

implemented in public secondary schools in Kimilili Sub-County, Kenya? 

2.  What is the relationship between integration of ICT in teaching and learning and 

student’s academic performance in public secondary schools in Kimilili Sub-County, 

Kenya? 

3.  What is the relationship between integration of ICT in teaching and learning and 

student’s retention in public secondary schools in Kimilili Sub-County, Kenya?  

 

Research Hypotheses 

H1: There is a relationship between integration of ICT in teaching and learning and student’s 

academic performance in Public secondary schools in Kimilili Sub-County, Kenya. 

 H2: There is a relationship between integration of ICT in teaching and learning and student 

retention in public secondary schools in Kimilili Sub-County, Kenya. 

  

Overview of policy objectives 

The ICT policy in education was prepared by the Ministry of Education (MOE) to guide the 

sector in adoption of ICTs across all levels of education and training. The policy highlighted 

the integration of ICTs into the curriculum of teaching at all levels of education; the 

establishment of e-educational networks to share educational resources; and the promotion of 

e-learning at all levels. ICT training for decision-makers, community and civil society leaders 

was encouraged and supported by the policy. It advocated for creation of opportunities and 

provision of assistance to disadvantaged people, women and young people to acquire ICT 
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skills and competencies; and strengthening ICT sector research and development capacity. 

The objective of using ICT in schools was to improve the quality of teaching and learning. 

Promoting and developing specific e-learning resources to address the educational needs of 

primary, secondary and tertiary institutions was an important strategy outlined the policy. 

The digitization of the curriculum at the Kenya Institute of Curriculum Development (KICD) 

has been an important step in this direction.  The ICT policy outlined the strategies to be used 

in the promotion of ICT in teaching and learning under the subtitle 'E-learning'. 

The promotion and development of e-learning resources, the facilitation of public-

private partnerships to mobilize resources to support e-learning initiatives and the promotion 

of the development of an integrated e-learning curriculum to support ICT in education were 

further strategic objectives as outlined in the ICT policy on education (MOE, 2006). 

Provision of affordable infrastructure to facilitate dissemination of knowledge and skills 

through e-learning platforms, creation of awareness of the opportunities offered by ICT as an 

educational tool to the education sector and facilitation of sharing of e-learning resources 

between institutions were also identified as important objectives.  

Some objectives which were specific for the secondary school sector included 

equipping of schools with digital equipment, supporting of initiatives that provide digital 

equipment to schools and establishment of mechanisms for disposal of obsolete digital 

equipment. Schools were encouraged to create cost-effective and functional networked 

computer laboratories, to develop and administer computer laboratory design and standards 

(CLDS). Service providers were to connect education and training institutions to an e-rate 

and provide digital content to schools in various forms including interactive Compact Disks 

(CDs) for purposes of integration in teaching and learning. Lastly, teachers were to be trained 

on integration techniques and capacity enhancement in use and maintenance of ICT 

equipment. Education managers were also to be sensitized on ICT and parents and 

communities encouraged on cost sharing in provision of digital infrastructure in schools. 

These objectives considered issues of infrastructure, curriculum and content, training and 

capacity development, planning procurement and administration management, support and 

sustainability.   

 

Components of ICT Policy in Education 

The policy has thirteen components for the entire education sector. Those implemented at 

school level include: establishment of institutional ICT policy at school level, digital 

equipment, connectivity and network infrastructure, technical support, digital content, 

integration of ICTs in education, training (capacity building and professional development), 

partnerships and resource mobilization. Others were Education management information 

Systems, Research and Development and Access and Equity.  The evaluation confined itself 

to four components at the secondary education sector.  These were ICT infrastructure, 

Capacity building of teachers, Digital content development and ICT integration in teaching 

and learning. 

 

Implementation of Selected Components of the ICT Policy 

This section discussed implementation of four components of the ICT policy for the 

education sector. The components are: Capacity building in ICT, ICT infrastructure, Digital 

content and Integration of ICT in teaching and learning. The selected components were most 

relevant to the secondary education sector which was the focus of the study.  
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Capacity Building and Training of Teachers in ICT  

Professional training of teachers plays an essential role in any successful technology and 

education programme. Teacher’s professional development is a key factor that enables a 

teacher to integrate ICT in classroom teaching (Wachiuri, 2015). Training in computer usage 

and literacy is key in enabling teachers integrate ICT in the classroom. Capacity building is a 

form of training needed to improve teacher quality. Training equips and familiarizes a teacher 

with skills and experiences to enable him or her perform better on job. According to Mullins 

(2010), training increases the confidence, motivation and commitment of teachers. It helps to 

improve the availability and quality of teachers, gives a feeling of personal satisfaction, 

achievement and increase opportunities of promotion and pay increment. It also broadens 

chances for career progression. 

Studies have revealed that whether for beginners or experienced teachers, ICT related 

training programmes develop teachers’ competencies in computer use. A study was 

conducted among 400 pre-tertiary teachers by Mueller, Wood, Willoughby and Ross (2008) 

to connect teacher preparation and effective technology integration in the classroom. The 

results showed that one of the main determinants of effective ICT incorporation was 

professional growth and the ongoing support of good practice. This study stressed the 

importance of teachers' capacity building to incorporate ICT into teaching and learning. In 

Kenya, training programmes for the education management sector are conducted by MOE 

and its agencies. Institutional managers require training in Education Management 

Information Systems (EMIS) and teachers need training in ICT literacy and integration. The 

ICT policy in education envisaged capacity building through Kenya Educational 

Management Institute (KEMI) and an ICT integration course for heads of institutions has 

been developed.  

Mwangi and Khatete’s (2017) study looked at teacher professional development 

needs for pedagogical ICT integration in secondary schools in Nairobi and Kiambu counties. 

The study found out that most teachers felt that methods used to equip them professionally in 

ICT were not adequate to enable them integrate ICT in their classroom teaching. The findings 

implied that the kind of training they received was inadequate and could not provide the 

necessary skills required to apply ICT in class. This further showed that the content for 

training was inappropriate and the training could have been more about computer 

applications rather than pedagogy of ICT integration.  

  

Availability and Adequacy of ICT Infrastructure in Schools 

 ICT infrastructure includes electronic devices and equipment used to collect, process, store, 

retrieve or transfer information and its related services. ICT infrastructure consists of 

hardware and software. Hardware comprise of telephone, computer, Local Area Networks 

(LANs), video CD, audio tape player, microphone, radio and television among other devices. 

Software comprises of windows, Microsoft office and others. Computer is an important 

device for processing, storage and retrieval of information. Interconnections of two or more 

computers form a network that can intercommunicate and share information. Computers that 

are networked can relay voice messages, data and video over communication media. Studies 

have yielded mixed findings as to the availability and adequacy of ICT infrastructure in 

schools. 

Taiwo, Ogunsakin and Shogbesan (2015) carried out a study to assess availability and 

use of ICT facilities in teaching computer studies. It was established that the level of 

computer use to teach computer studies was very high. Furthermore, the study established 
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that there was a significant difference in the utilization of computer facilities in teaching 

computer studies between public and private secondary schools. Teachers in private 

secondary schools used computer resources more than their counterparts in public secondary 

schools. Among the challenges that faced teachers included inadequacy of computer facilities 

in schools and inadequate funding.  

Nyagowa (2012) evaluated the success of the pilot phase of the New Partnership for 

African Development (NEPAD) e-School project in Kenya. One of the objectives was to 

establish what ICT infrastructure had been installed in the e-Schools and determine its 

quality, accessibility and suitability for enhancing teaching and learning.  The study 

established that all six of the e-Schools had installed the basic computing facilities required 

for integrating ICT in teaching and learning. All the e-Schools had VSAT for internet access 

via satellite in computer laboratories in which a variety of computers were installed. 

Compared to Non-NEPAD schools, the NEPAD schools had a larger range and greater 

quantity of ICT equipment and resources. Compared to those from non-NEPAD schools, this 

resulted in broader use and better access to online materials by students in the NEPAD 

schools. In secondary schools in Kisii Central District, Kenya, Mogire (2013) conducted a 

study on factors influencing computer use in the teaching and learning of mathematics. The 

study established that inadequate computer laboratories and inadequate furniture in computer 

rooms were factors that hindered computer use in mathematics instruction.  

  

Development and use of Digital Content  

One major strategy in the promotion and development of specific e-learning resources, as 

envisaged in the ICT policy was digitization of the curriculum by Kenya Institute of 

Curriculum Development (KICD). This addressed the e-learning needs of primary, secondary 

and tertiary institutions. Schools too were to acquire digital equipment to be able to utilize the 

digital content. Launching of e-content for schools was done in March 2010 by KICD. When 

education materials are available in electronic format, teachers are able to share resources 

among themselves and this enhances teacher collaboration. It also enables teachers to share 

resources with learners so that they access extra information and therefore better their 

understanding of the subject matter. Digital content enables teachers to have up to date 

complete information in the subject. Njagi and Oboko (2013) established that availability of 

digital curriculum directly influenced which ICTs were integrated in the teaching pedagogies 

and also the attainment of ICT skills by teachers. They also found out that it influenced the 

extent to which learners acquire better basic and technical ICT skills, which led to better 

leaner achievement in school. 

Benefits of using digital content in classroom teaching and learning have been 

highlighted in various studies. Gioko (2011) pointed out that use of digital content reduced a 

teacher’s workload since content was already prepared in advance. This enhances curriculum 

delivery, improves teaching quality and increases student concentration during the lesson. 

Learners are able to access digital content at their convenience for self-learning, reference 

and revision. Course materials can be easily accessed and it also promotes collaboration 

among learners, teachers and mentors. Gioko (2011) further established from his study that e-

content enhanced learner’s participation, motivation, stimulating content, self-directed 

discovery and enhanced understanding of concepts. The study however pointed out that 

access to digital content by schools was low and recommended for public-private 

partnerships to equip schools with ICT infrastructure so as to make use of digital content.  
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While many educational stakeholders only look at ICT in terms of computers, it is 

possible to disseminate digital content using many media. The main source of local content, 

especially in rural areas, is radio. Other media of dissemination include dedicated television 

and radio channels that are on the digital platform to broadcast the school curriculum. In 

Kenya, KICD has a dedicated television called EDU that broadcasts lessons from pre-

primary, primary and secondary in all subjects. There are also educational radio broadcasts 

across the curriculum. A review of the KICD website revealed that all textbooks have now 

been transformed to digital forms that can be downloaded. Teaching lesson notes, 

animations, simulations and all other teaching and learning materials are in digital form, in 

form of CDs and DVDs. This study set out to establish if all these forms of digital content are 

available and accessible in schools.   

 

Integration of ICT in Teaching and Learning in Kenya 

A review of literature on ICT integration in teaching and learning in Kenya showed that there 

was limited knowledge in this area. Karsenti et al. (2011) reported that integration of ICT 

was relatively low in African countries compared to other countries globally. Teaching was 

mostly done using the same old techniques that put the teacher at the centre of the learning 

process.  Owour and Kaburu (2014), from their findings showed that although ICT was 

taught as a subject, integration into classroom to enhance e-learning was very slow. They 

further established that focus was on ICT as a subject, rather than enhancement of curriculum 

effects on teaching and learning in schools. They also found out that there were no strategies 

in schools set to explore affordable ICT solutions. 

In their study, Kidombo, Gakuo and Kindachu (2011) established that integration of 

ICT in teaching and learning in Kenyan secondary schools depended on certain factors. They 

include school leadership, professional training of the teachers in ICT, school manager’s 

level of ICT skills competence and presence of school ICT policy. They also found out that 

Kenya lacked adequate connectivity and network infrastructure. In rural and low-income 

areas, there was low penetration of the national physical telecommunications infrastructure. 

There has therefore been restricted access by schools to high-speed email and internet 

connectivity. In Githunguri Sub-County, Kenya, Gichimu (2016) studied factors affecting 

ICT integration in teaching and learning in public secondary schools. The study found that 

ICT integration in teaching and learning was very limited. In many schools, computer use 

was limited to typing of examinations, analysis of examination results, accessing of emails 

and preparation of lesson plans, but not for use in teaching and learning. In schools offering 

computer studies, emphasis was on learners to acquire basic computer skills rather than using 

the computer as a tool to enhance teaching.  

Chepkemoi and Wanyonyi (2017) carried out a study to examine the use of ICT in 

teaching Kiswahili Play in public secondary schools in Uasin Gishu County, Kenya. The 

study sought to establish ICT skills among teachers of Kiswahili Play and attitude towards 

ICT. The study findings revealed that there was limited use of ICT in teaching Kiswahili 

play.  In the teaching and learning of mathematics in secondary schools in Nairobi County, 

Amuko (2015) explored pedagogical practices in the integration of ICT. Findings revealed 

that there were low levels of ICT integration and that mathematics teachers were not well 

prepared to integrate ICT in the teaching of mathematics. The study revealed further that 

teachers faced major challenges such as expectation to develop their technological skills and 

knowledge as well as ICT use in their teaching without support. This resulted to poor attitude 

towards ICT that led to low levels of ICT integration in instruction. 



 Journal of African Interdisciplinary Studies (JAIS): ISSN 2523-6725 (online)  
                                                               February, 2021 Vol. 5, No. 2 
Citation: Musungu, W. J; Ogula, P & Munyua, J. (2021). Evaluation of Implementation of the ICT Policy for 

Education Sector in Public Secondary Schools in Kimilili Sub-County, Kenya. Journal of African 

Interdisciplinary Studies, 5(2), 4 – 23. 

  

11   
Copyright © 2021 Centre for Democracy, Research and Development (CEDRED), Nairobi, Kenya. 

http://cedred.org/jais/index.php/issues  

Relationship between Integration of ICT in Teaching and Learning and Academic 

Performance 

 Many studies acknowledged the potential of ICT in improving quality of teaching and 

learning. Wagner, Castillo, Murphy, Croton and Zahra (2014) established that the emergence 

of low cost digital and mobile devices had led to an increase in ICT interventions aimed at 

bettering outcomes of learning. However, initial studies on effect of ICT on learning 

outcomes yielded mixed results. A study by Cristia, Ibarraran, Cueto, Santiago and Severin 

(2012) reported that there was no statistically significant effect of ICT on mathematics or 

language scores. On the other hand, a Ghanaian e-reader program showed statistically 

significant positive effects on fourth-grade students’ reading scores. Jere-folotiya et al (2014) 

concluded that effectiveness of ICT in improving educational performance depended on how 

ICT as an intervention was integrated in effective pedagogical programs in existence.  

Olojede, Bolaji and Musa (2017), investigated the effects of ICT on senior secondary 

school students’ performance and retention in geometry, one of the topics covered in 

mathematics. The study was carried out in Bauchi state in Nigeria. The findings showed that 

students who were taught using the ICT method of teaching recorded significant 

improvement in their performance than those who received instruction through the traditional 

lecture method. The study further revealed that student retention of geometry knowledge was 

higher for those that were taught using ICT as compared with those who were taught using 

the lecture method. This implied that ICT based method of teaching was effective in 

enhancing students’ conceptual understanding as well as improving their retention which 

proved the effectiveness and uniqueness of the special features of ICT classroom teaching. 

 Michael, Ushie and Emeka (2016) assessed the influence of ICT in the teaching and 

learning of Christian Religious Studies and student academic performance in secondary 

schools of Calabar state in Nigeria. Findings showed a strong positive correlation between 

ICT utilization and student academic achievement. Regression analyses showed that ICT 

utilization do significantly predict academic achievement. Hussain et al (2017) investigated 

the effects of ICT on student’s academic achievement and retention in chemistry in India. 

The study established that integration of ICT in teaching and learning positively affected 

student’s academic achievement and retention in chemistry. ICT method of teaching was 

found to be more compelling, effective and valuable in teaching of chemistry as compared to 

conventional techniques of teaching.  In their study on influence of ICT integration in 

teaching and learning on students’ academic performance, Mbugua, Kiboss and Tanui (2015) 

found that ICT incorporation in teaching and learning had a positive impact on the academic 

performance of students. Similar findings were established by Chepkorir and Kandiri (2018) 

in Mombasa County. Their findings showed a positive Pearson correlation coefficient 

between ICT integration and student academic performance. Further analysis using 

regression showed that ICT integration in learning was a strong predictor of academic 

performance by learners.   

In the literature reviewed in this section, results on impact of ICT on learning 

outcomes have been mixed. Some studies have been pessimistic about effect of ICT on 

student performance in school. For example, Cristia et al. (2012) reported no statistically 

significant effect of ICT on mathematics and language scores. On the other hand, Hussain 

(2017),  Mbugua et al. (2015) and Chepkorir and Kandiri (2018) found that ICT integration 

positively influenced student academic learning outcomes. This therefore necessitated the 

current study to establish the relationship between ICT integration and academic 

performance.  
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Relationship between Integration of ICT in Teaching and Learning and student’s 

Retention in School 

Retention is about ensuring that students enrolled in school remain in the school until they 

finish their course without dropping out. Student retention in secondary schools has been a 

major concern across various countries in the world. America for instance had variations in 

student retention rates across the states. Canada put in place a “stay in school” program 

which had broader economic and social factors that contributed to the country’s good 

performance on retention (Conference Board of Canada, 2013). UNICEF (2012) report for 

Sub-Saharan African countries indicated that secondary school student retention was 

generally high for male students as compared to female students. The report indicated that 28 

percent of male compared to 21 percent female were retained in secondary schools. Kenya is 

not excluded in this scenario. 

  Education For All (EFA) global monitoring report, (2012) observed that the use of 

ICT could help in achieving EFA goals. ICT could make the school curriculum more 

interesting to answer the problem of high school dropout rates faced in Sub-Saharan Africa 

(Laaria 2013). Studies have found that by using technology, students enjoy learning. It was 

possible that this incentive would prevent students from leaving school. Rebecca and 

Marshall (2012) explained how Colombia's use of the internet in school for street kids 

attracted a higher number back to class. Dzidonu (2010) also found that as a consequence of 

ICT programs in teaching and learning, students registered greater school attendance, 

encouragement and academic achievement.  

Other studies on the other hand, reported contrary findings with regard to ICT and 

student retention in school. Nga’ru (2018) carried out a study on influence of teaching and 

learning resources on student retention rates in public secondary schools in Naivasha Sub-

County, Kenya. The study found that tools for teaching and learning had little effect on the 

retention rates of students in Naivasha Sub-County public secondary schools. Various factors 

have been attributed to student retention in school. The main ones are home-based and 

school-based factors. This study considered ICT infrastructure, digital content and ICT 

integration in teaching and learning, which are among the school-based factors. This study 

sought to establish the relationship between level of integration of ICT in teaching and 

learning and student retention in school in Kimilili Sub-County.  

 

Theoretical Framework 

This evaluation was based on the Individual Innovativeness Theory as advanced by Rogers 

(1995). The theory sought to explain how, why and at what pace new ideas and innovations 

spread through cultures. Diffusion studies focus on conditions that decrease or increase the 

chances that a new idea, product or practice is adopted by individuals of a given culture or 

social system.  It stated that individuals who are predisposed to being innovative will adopt 

an innovation earlier than those who are less predisposed. The theory suggested that people 

can be classified based on how soon they implement an innovation. There are few who 

implement an innovation very early and are considered to be innovators. Innovators are risk 

takers and pioneers. On the extreme end are the laggards who resist adopting an innovation 

until rather late, if ever they adopt it. In between are early adopters, early majority and late 

majority.  

Rogers (1995) illustrated this theory with a model referred to as the “Diffusion of 

Innovations Model”.  Diffusion is a mechanism by which, over time, an innovation is 

transmitted through certain channels. He proposed an innovation-decision process in five 
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phases based on the assumption that decisions are not collective and each person faces his 

own innovation-decision process. According to this model, potential adopters of an 

innovation must learn about the innovation, be persuaded as to the merits of the innovation, 

decide to adopt, implement the innovation, and confirm (reaffirm or reject) the decision to 

adopt the innovation.  

Rogers (1995) defined five perceived attributes of an innovation and he characterized 

them as relative advantage, compatibility, complexity, trial ability and observable results. 

The theory holds that an innovation experiences an increased rate of diffusion if potential 

adopters perceive that the innovation could be tried out on a limited basis before adoption. If 

the innovation offers observable results for verification by adopters, they also consider 

whether it has an advantage compared to other innovations. They also consider if the 

innovation is not overly complex and whether it is compatible with existing practices and 

values. Therefore innovations that are perceived by individuals as having greater relative 

advantage, compatibility, trial ability, observe ability, and less complexity will be adopted 

more rapidly.  

Although Rogers’ theory of individual innovativeness has been widely used by 

various scholars, it has also been criticized as a result of its weaknesses. First, the theory 

assumed that technology is static and that factors affecting its spread are also constant. This is 

not true in the real world as technology is dynamic and factors affecting it are diverse and 

change with time. Secondly, that innovation is dependent on individual decisions for 

diffusion to the entire society. This may not necessarily be true especially with those that 

require input of all stakeholders such as the ICT policy in education. Lastly, for this study, 

because of differences in various school environments and cultures, technological needs, 

teachers, learners and administrators are most likely to perceive the ICT policy differently. 

Despite the weaknesses of Rogers’ theory, it is relevant in the evaluation of the 

implementation of the ICT policy in education. ICT in education is an innovation and since 

the policy was introduced, some schools fully embraced it while others have not. Schools are 

at different levels of implementation. This theory explains this scenario. Secondly, the theory 

is in agreement with empirical studies (Laaria, 2013) that implementation of an innovation 

depends on personal attributes of individuals (leaders). School leaders’ interest and 

commitment towards ICT has a big influence on implementation of ICT policy. Lastly the 

theory offered an explanation about variables that influence how and why users adopt a new 

concept such as ICT in teaching and learning. The theory offered valuable insights into the 

process of social change. 

 

Evaluation Model 

This study was based on the Context, Input, Process and Product (CIPP) evaluation model as 

advanced by Stufflebeam (1983). The CIPP model has been used widely to evaluate 

educational projects, programs and policies. It is a comprehensive framework for guiding 

formative and summative evaluations of programs, projects, personnel, products, institutions, 

and systems particularly those aimed at effecting long-term, sustainable improvements. The 

model is designed to systematically direct both evaluators and stakeholders to ask appropriate 

questions and to carry out the evaluation at the beginning, during and at the end of the 

project. The CIPP model is geared towards management. The management-oriented 

assessment approach is intended to support decision-makers. Its rationale is that evaluation 

information is an essential part of good decision-making and that the evaluator can be most 

effective by focusing the evaluation products on the needs of managers, policymakers, 
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administrators and practitioners. According to this model, there are four kinds of decisions 

managers make, namely planning, structuring, implementing and recycling. It is therefore a 

comprehensive model for evaluation. 

  The CIPP model has four levels in which evaluations are undertaken. In decision 

planning, context assessment serves by recognizing unmet needs, unused resources and 

underlying concerns that impede the fulfillment of needs or the utilization of opportunities. 

Decision-makers use this stage to set objectives and targets and monitor how the goals of the 

program address the needs and issues found (Stufflebeam, 2014). Through designing and 

evaluating alternative procedural designs, feedback assessment helps to organize decisions. 

Program-based alternative approaches, procedures, plans, staffing terms and conditions, 

budget and cost effectiveness can be considered. In this study, evaluation of instructional 

designs, ICT infrastructure and digital content materials that facilitate integration of ICT in 

teaching and learning were considered.  

Process assessment serves to execute decisions by observing project activities. There 

is input on the program delivery process and this helps to make decisions on the continuity of 

the program as targeted. In recycling decisions, product assessment helps to evaluate the 

degree to which goals have been accomplished and to determine the cause of the results 

obtained. It reviews all the program or policy achievements, targeted needs met side effects 

of the program and if the achievements are worthy the expenses.  In summary, the four parts 

of the CIPP evaluation model respectively ask: What needs to be done? How should it be 

done? Is it being done? Did it succeed? 

This model was appropriate to this evaluation since implementation of the national 

ICT policy in education is mainly a management function. Implementation at school level 

depends majorly on the school managers that comprises of the Board of Management (BOM) 

and the school principal. There are specific advantages to the management-oriented approach 

to evaluation that can be appropriate in specific contexts. It is especially suitable for assessors 

and executives who are most comfortable with a rational and orderly approach. This is 

because it allows evaluators, both before and during the program, to intervene in the 

implementation process when necessary.  The model gives an assessment a sharp focus and 

limits the range of data to that which is relevant to the managers' pending decisions. It 

emphasizes the value of the usefulness of the data by linking decision-making and evaluation. 

Focusing an assessment on the decisions that a manager must make prevents the evaluator 

from pursuing fruitless lines of inquiry that are not of interest to decision-makers or over 

which they have no control over decision-making. This is instrumental in demonstrating to 

evaluators and executives that they need not wait until a program has run its course before 

evaluating it. Furthermore, since CIPP model was not designed for any specific program 

(Guerra, 2008), it is adaptable lending itself to use in varying situations as a comprehensive 

framework for guiding process and product levels of projects, programs, policies, products, 

institutions and systems. In this study process and product aspects of the ICT policy were 

evaluated.     

 

Research Design 

The study adopted cross-sectional survey research design. Cross-sectional survey research 

design describes the current characteristics of a sample at one point in time and therefore has 

no time dimension. The design was found suitable because the study involved collection of 

data on large scale comprising of 84 respondents that generated numerical and statistical data 

for analysis.  
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Target Population 
 The targeted population included all the heads of academic departments in the thirty two (32) 

public secondary schools in Kimilili Sub-County.  Heads of department are at the centre of 

curriculum implementation in the department and were therefore suitable to participate in the 

study.  

 

Sample 
Eighty four (84) heads of academic departments from 21 sampled public schools in Kimilili 

Sub-County took part in the study. These comprised of male and female teachers from the 

different category of schools ranging from Sub-County, County and national schools. The 

schools were sampled using stratified random sampling techniques. 

 

Instrument 

A heads of department questionnaire was used to collect data. It consisted of nine sections 

with instructions on how to fill. 

 

Validity of Instruments’ results 

 A committee of three research colleagues was set up to validate the questionnaire.  The 

committee evaluated the questionnaire by checking on clarity of instructions, appropriateness 

and relevancy of items in the questionnaire in answering the research questions.   They also 

checked on the sequencing of the items, wording of the items and question spacing of the 

data collection instruments. Items were then corrected in line with the observations of the 

committee. 

  

Pilot-testing of the Research Instrument 

 The questionnaire was pilot-tested with 8 heads of department of both genders from two 

schools in a neighboring sub-county and revised.  

 

Reliability of Instrument’s Results 

 To determine the reliability of questionnaires, the test-retest approach was used. The 

questionnaires were first administered to respondents in two schools that were not part of the 

study and their scores noted.  After a week, the same instruments were re-administered to the 

same respondents. A second set of scores were obtained. Pearson product moment correlation 

coefficient was calculated for the two sets of scores and found to be 0.76. This was taken to 

be reliable.  

 

Data Collection Procedure 

The researcher distributed questionnaires to Heads of departments in the sampled schools for 

self-administration and collected back. 

 

Data Analysis 

Question one was analyzed descriptively using frequencies, means and standard deviations.   

Simple linear regression was used to find out relationships between ICT integration and 

academic performance for question two, as well as ICT integration and student retention in 

school for question three.  
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Results and Discussion 

 Table 1:  Availability and Adequacy of ICT Infrastructure in Schools 

 

ICT Infrastructure Adequate Inadequate Not Available Mean Std. Deviation 

      

Computer laboratory 
17(20.2) 41 (48.8) 26(31.0) 1.8929 .71166 

 

Local Area Networks 
17(20.2) 30(35.7) 37(44.0) 1.7619 .77021 

 

Computers 
13 (15.5) 66(78.6) 5(6.0) 2.0952 .45573 

 

Computer printers 
17(20.2) 58(69.0) 9(10.7) 2.0952 .55143 

 

Overhead projectors 
16(19.0) 45(53.6) 23(27.4) 1.9167 .68033 

 

Connectivity to power 
53(63.1) 24(28.6) 7(8.3) 2.5476 .64760 

 

Storage devices 
20(23.8) 50(59.5) 14(16.7) 2.0714 .63598 

 

Scanners 
16(19.0) 31(36.9) 37(44.0) 1.7500 .75849 

 

Interactive whiteboards 
18(21.4) 31(36.9) 35(41.7) 1.7976 .77272 

 

Audiotape players 
11(13.1) 46(54.8) 27(32.1) 1.8095 .64893 

 

Radios 
12(14.3) 40(47.6) 32(38.1) 1.7619 .68757 

 

Television 
22(26.2) 44(52.4) 18(21.4) 2.0476 .69256 

 

Video cameras 16(19.0) 46(54.8) 22(26.2) 1.9286 .67281 

      

Mean    1.9597  

Source: Field Survey 2020 

 

Overall, the mean for ICT infrastructure in Kimilili Sub-County was found to be 1.9597 

implying that the ICT infrastructure discussed were available in schools but inadequate. The 

findings showed that the ICT infrastructure component of the ICT policy had not been fully 

implemented in schools. 
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Table 2:  Frequency of Use of Digital Content  

  

Use of digital content All The 

Time 

Often Sometimes Never Mean Std. 

Deviation 

I use Microsoft office package 

during my teaching 

1(1.2) 9(10.7) 44(52.4) 30(35.7) 1.7738 .68286 

 Textbooks are available in digital 

format 

4(4.8) 9(10.7) 40(47.6) 31(36.9) 1.8333 .80411 

I use tutorial software in  my 

teaching 

0(0.0) 7(8.3) 38(45.2) 39(46.4) 1.6190 .63823 

I store and use  student progress 

records in digital form 

6(7.1) 23(27.4) 35(41.7) 20(23.8) 2.1786 .88032 

I use animations and simulations 

in teaching 

6(7.1) 14(16.7) 47(56.0) 17(20.2) 2.1071 .80687 

I access the syllabus in digital 

format 

16(19.0) 19(22.6) 37(44.0) 12(14.3) 2.4643 .96251 

I use teaching notes that are in 

digital format 

11(13.1) 17(20.2) 38(45.2) 18(21.4) 2.2500 .94263 

I use interactive whiteboards in 

teaching 

14(16.7) 10(11.9) 20(23.8) 40(47.6) 1.9762 1.12984 

Students watch educational 

materials stored on Compact 

disks 

7(8.3) 24(28.6) 34(40.5) 19(22.6) 2.2262 .89646 

Exam and revision materials are 

stored in digital form 

17(20.2) 27(32.1) 30(35.7) 10(11.9) 2.6071 .94446 

Mean     1.9059  

 

The overall mean for all aspects of digital content was 1.9059 implying that they were 

sometimes used. The mean is still low implying that digital content has not been fully 

implemented. These findings showed that teachers in schools have adopted the use of digital 

content though to a small extent.  
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Table 3:  Capacity building in ICT  

  

Aspects of capacity building for HODs All The 

Time 

Often Sometim

es 

Never Mean Std. 

Deviati

on 

Supported by school to attend ICT 

workshops 

3(3.6) 8(9.5) 23(27.4) 50(59.5) 1.5714 .81086 

ICT coordinator is available to offer 

technical support in school 

11(13.1) 14(16.7) 23(27.4) 36(42.9) 2.0000 1.06420 

I receive training about use of 

computers 

6(7.1) 6(7.1) 24(28.6) 48(57.1) 1.6429 .90037 

I receive training in use of internet 

and other applications 

5(6.0) 12(14.3) 28(33.3) 39(46.4) 1.7976 .90220 

I receive training on ICT integration 

in teaching and learning 

5(6.0) 12(14.3) 37(44.0) 30(35.7) 1.9048 .85896 

The school administration 

encourages use of ICT among 

teaching staff 

12(14.3) 17(20.2) 44(52.4) 11(13.1) 2.3571 .88689 

I get help from experts outside 

school on ICT matters 

9(10.7) 12(14.3) 45(53.6) 18(21.4) 2.1429 .88007 

Trained computer technician is 

available in school 

10(11.9) 12(14.3) 18(21.4) 44(52.4) 1.8571 1.06582 

ICT equipment are well maintained 9(10.7) 9(10.7) 38(45.2) 28(33.3) 1.9881 .93775 

I can identify and solve basic ICT 

problems 

4(4.8) 11(13.1) 40(47.6) 29(34.5) 1.8810 .81262 

Mean          1.9143  

Source: Field Survey 2020 

 

The overall mean for capacity building component aspects were 1.9143, implying that the 

component had been implemented to a small extent.  This showed that the capacity building 

component of the ICT policy was not fully implemented in schools. This showed that HODs 

are not fully prepared in terms of training and acquisition of the necessary knowledge and 

skills to utilize ICT.  
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Table 4:  Responses on Integration of ICT in teaching and learning 

  

Aspects of ICT Integration in  All The 

Time 

Often Sometimes Never Mean Std. 

Deviation 

I use ICT to prepare 

teaching and examination 

timetables 

15(17.9) 25(29.8) 35(41.7) 9(10.7) 2.5476 .91051 

I use ICT in preparation of 

schemes of work, lesson 

plans and lesson notes 

14(16.7) 29(34.5) 30(35.7) 11(13.1) 2.5476 .92365 

I use a syllabus that is in 

digital form  

12(14.3) 24(28.6) 29(34.5) 19(22.6) 2.3452 .98781 

I search for teaching 

materials from the internet 

in school 

10(11.9) 24(28.6) 38(45.2) 12(14.3) 2.3810 .87681 

I use power point in 

presenting my lessons in 

class 

1(1.2) 6(7.1) 34(40.5) 43(51.2) 1.5833 .68033 

I show videos of animations 

and simulations using a 

projector during teaching 

3(3.6) 9(10.7) 31(36.9) 41(48.8) 1.6905 .80624 

I use textbooks and other 

teaching materials in digital 

format 

4(4.8) 14(16.7) 41(48.8) 25(29.8) 1.9643 .81324 

I store revision materials in 

digital format 

12(14.3) 19(22.6) 34(40.5) 19(22.6) 2.2857 .97649 

I post assignments and 

holiday work for students to 

download from school 

website 

5(6.0) 3(3.6) 14(16.7) 62(73.8) 1.4167 .82445 

I process, store and retrieve 

students assessment records 

from the computer 

13(15.5) 30(35.7) 17(20.2) 24(28.0) 2.3810 1.06313 

I encourage students to 

search for solutions to 

assignments from the 

internet 

5(6.0) 15(17.9) 36(42.9) 28(33.3) 1.9643 .87049 

I use ICT to prepare 

progress reports and 

communicate to parents/ 

guardians 

20(23.8) 13(15.5) 29(34.5) 22(26.2) 2.3690 1.11701 

Mean     2.1230  

Source: Field Survey 2020 

 

The overall mean for ICT integration in teaching and learning was 2.1230 implying that the 

component had been implemented just to a small extent. These findings are in agreement 

with those of students whose findings showed that integration of ICT in learning had been 
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implemented to a small extent. Most aspects were sometimes used with a few often used. The 

situation could be attributed mainly to lack of adequate ICT infrastructure in schools and 

inadequate ICT skills by teachers.  

Tests of Hypotheses 

Two null hypotheses were tested at 0.05 level of significance 

Ho1: There is no significant relationship between mean ICT integration scores   and KCSE 

mean scores. 

Ho2: There is no significant relationship between mean ICT integration scores and student 

retention rate. 

Null Hypothesis 1  

H01: There is no significant relationship between ICT integration scores and KCSE mean 

scores.  

Simple linear regression was used to establish relationship between the two variables.  

The two variables were ICT integration scores and KCSE mean scores for each school. 

Results were summarized in Table 5. 

Table 5:  Simple Linear Regression Summary 

 

Model R R Square Adjusted R Square Std. Error of the 

Estimate 

 .933
a
 .871 .864 .52103 

Source: Field Survey 2020 

 

a. Predictors: (Constant), Integration score 

 

  Findings in Table 5 revealed that R square value was 0.871, indicating that 87.1 percent of 

the variance in dependent variable was explained by the independent variable. This implied 

that integration of ICT in teaching and learning was a strong predictor of school academic 

performance. The null hypothesis was rejected and the conclusion was that there was a 

significant relationship between ICT integration and academic performance in KCSE. 

Schools that had integrated ICT more in their teaching and learning had higher mean scores 

in their KCSE academic performance. This therefore implied that integration of ICT in 

teaching and learning was effective in improving schools’ academic performance in KCSE. 

 

Null Hypothesis 2 

Ho2: There is no significant relationship between ICT integration scores and student retention 

rates. 

Each school had an ICT integration score and student retention rate. Results were 

summarized in Table 6 
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Table 6: Simple Linear Regression Summary 

 

Model R R Square Adjusted R Square Std. Error of the 

Estimate 

 .925
a
 .856 .849 7.43952 

Source: Field Survey 2020 

 

a. Predictors: (Constant), Integration score 

 

 Study findings in Table 6 revealed that R square value was 0.856, indicating that a variance 

of 85.6 percent in the dependent variable is explained by the independent variable.   The null 

hypothesis was therefore rejected and the conclusion was that there was a significant 

relationship between ICT integration scores and retention rates of students.  Student retention 

therefore strongly depended on integration of ICT in teaching.  

 

Conclusions  

The study looked at the extent of implementation of four ICT policy components. The 

components were; ICT infrastructure, capacity building of teachers, development and use of 

digital content and integration of ICT in teaching and learning. Relationships between: ICT 

integration and academic performance, ICT integration and student retention were 

established.  The study concluded that the four components had been implemented to a small 

extent in schools. This implied that the ICT policy had not been fully implemented in public 

schools. ICT integration in teaching and learning was a strong predictor of student academic 

performance and student retention in school.      

 

Recommendations 

Based on the findings and conclusions of the study, the following recommendations were 

made: 

1.  The Ministry of Education should partner with parents and other education 

stakeholders to provide adequate ICT infrastructure, digital content in schools as well 

as training of teachers in ICT to enable integration of ICT in classroom teaching and 

learning.   

2. Text book authors including KICD that prepares teaching materials should include 

ICT as a formal approach for teaching which should incorporate ICT integration by 

fully integrating digital technology in teaching and learning content.  

3. ICT integration should be mainstreamed in teaching and learning since it has benefits 

of improving academic performance and retaining learners in school so as to improve 

completion rates.  
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