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Abstract 

Information Communication Technology (ICT) is a tool that has widely been used as a means of transforming the 
curriculum, teaching and learning process in education sector. Attempts to reform education through ICTs require 
mobilization of the required resources, setting time bound goals, development of clear ICT automation policies and 
political will at all levels in both private and public sectors. The use of information technologies in various fields of 
society indicates the emergency of a knowledge society which is based on belief that knowledge is the driving force 
for technology development. This theoretical paper looks at the growth of ICT integration in education sector in 
developing countries with a focus on Kenya and particularly in Technical and Vocational Educational and Training 
(TVET) institutions. The paper explores the impacts and challenges faced while integrating ICT in teaching and 
learning in technical training institutions and finally make recommendations for future improvement. 
Keywords: ICT, ICT integration, TVET, ICT automation 

1.0 Introduction 

Information revolution and educational change are reshaping learning institutions across the globe. There is so much 
that is going on right now with regard to integrating technology, pedagogy and digital content that it’s difficult to 
pinpoint any one trend or idea that represents a true picture of what it’s all about. Classrooms are becoming 
collaborative, technology-based learning hubs, with products like interactive whiteboards boosting student 
engagement and promoting inquiry driven learning. ICTs have brought about personalized, just-in-time, up-to-date 
and user centered education activities. Besides their potential to providing education to anyone, anytime and 
anywhere, ICTs have encouraged new research and development in teaching and learning techniques. As stated by 
Delio (2000), believes that educational institutions must adopt a new way of teaching. He claims that students learn 
better through experiential and emotional learning rather than through memorizing names and dates and thus 
educators must simulate real-world environments (Dean, 2002).According to Selwyn 2002, the role information 
technologies in education development is established even to the extent that it is believed there would be no 
educational development without ICT. Integrating ICT in day to day activities has become an important component 
in all sectors of economy not only in developed countries but also in developing countries like Kenya.  
Omwenga (2004), affirmed that Information communication technologies provide a window of opportunity for 
educational institutions and other organizations to harness and use technology to complement and support the 
teaching and learning process. The paradigm shift that has seen most developed countries embrace ICT has made the 
Kenyan government to also move towards the goal of transforming the traditional paradigm of learning. According 
to Muriithi (2005), Kenya like most developing countries, the use of ICT is limited to computer literacy training and 
digital divide. She contends that the current ICT curriculum merely deals with “Teaching about Computers” for 
most of the courses undertaken and not how the computers can be used to transform teaching and learning in our 
learning institutions. 
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A study carried out in the ministry of education in Thailand by Jantrakool (2007), about ICT integration in 
vocational education revealed that majority of teachers’ ICT competencies were at a good level and their teaching 
and learning embraced use of ICT tools regularly for both teachers and learners. It also revealed that most vocational 
Institutions had the required facilities to use in integrating ICT in teaching and learning though others lacked more 
infrastructure and ICT resources to cater for large number of learners admitted. 
 
ICT integration in TVET institutions of Kenya has lagged behind in its implementation despite the government 
making tremendous efforts in connecting all TVET institutions to the fiber optic cable. Although the ministry of 
education has made steps in implementing ICT in all levels of training in TVET institutions a lot needs to be done 
for its goals to be realized by both trainers and learners. In this era of tough competitions, nations could no longer 
depend on traditional approach and stand anymore globalization issue without ICT integration. 

1.1Scope and Limitation 

This paper includes all types of hardware and software resources that are used to enhance ICT integration in 
technical training institutions. It’s limited to technical institutions of Kenya. Though it is limited in scope it unveiled 
important facts and will serve as a base for further research. 
 
1.2 ICT integration by teachers and learners in Kenya 
Integration of ICT in teaching and learning is considered a medium in which a variety of approaches and 
pedagogical philosophies may be implemented. The development of ICT: electronic mail, internet, multimedia, 
possibilities to use collaborative platforms undoubtedly influences the process of using them in everyday classroom 
teaching and learning. ICT no longer serves as an additional means to teaching methodology rather its an 
indispensable part of the modern and contemporary learning environment (Gonzalez & Louis,2008). 

In most learning institutions in Kenya, ICT is taught as an integrated subject and in most cases it’s combined with 
other subjects during examinations and more specifically in technical institutions. Most of ICT skills taught in 
technical institutions are tested theoretically during national examinations and only a few courses are tested 
practically. Learners in TVET institutions taking Computer Science or Information Communication Technology 
courses are not fully exposed to practical work in programming units as their examinations are set as theory papers 
thus not testing their practical competency. This makes them unproductive to industries that employ them as they do 
not have hands-on skills in ICT.ICT policies have not been properly framed and adhered to and this has led to 
acquisition of substandard ICT resources and inadequate access to ICT resources by all people of cadre. In achieving 
this, ICT automation policy needs to be formulated and planned to complement and support curricular with 
technologies infrastructure. The ICT policy that is in government ministries does not adequately address the current 
needs and trends of the global technology.  
Omwenga (2004) , says that the challenge confronting our education system is how to transform the curriculum and 
teaching and learning process to provide students with skills to function effectively in this dynamic, information rich 
and continuously changing environment. 
According to Lee (2009), ICT integration in Kenya has always been taken to mean to teach students basic skills in 
computer. He points out that ICT needs a systematic approach when integrating it into the education system. This 
fact has been overlooked often making different governments to jump into technology bandwagon whereby many 
learners do not benefit. The vision of Kenyan government is to facilitate ICT as a universal tool for education and 
training whose principal objective is to integrate ICT in delivery of curricula. While the average access rate in other 
developing countries is one computer 15 students, the rate of access in Kenya is one computer to 150 students 
(EMIS, 2005).In order to achieve this parity attempts to enhance and reform education through ICTs require clear 
and specific objectives, guidelines and time-bound targets, the mobilization of required resources and the political 
will at all levels to see the initiative.  
Although the government of Kenya has put mechanisms to enhance ICT integration in learning institutions some 
essential elements must be put forward to realize its full implementation. This includes:- 

• Setting up more buildings and rooms to serve as computer laboratories and house ICT equipment and tools. 
The rooms should have extensive retrofitting to ensure proper wiring, heating/cooling and the safety and 
security needed. 
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• Making electricity connectivity a priority to all learning institutions from lower levels to universities. The 
government can consider using wireless technologies such as VSAT (Very Small Aperture Terminal) as a 
possible solution though its expensive. 

• A rigorous analysis of the present state of educational system to include ICT based interventions which 
must take into account current institutional practices especially the drivers and barriers to ICT use including 
those related to the curriculum and pedagogy, capacity building and financing.  

• Lastly specification of educational goals at different levels of education as well as different modalities of 
use of ICT in different context should be determined by policymakers, stakeholders and harmonization of 
efforts across different interest groups. 

 
The proposed ICT model for implementation is as shown below:- 
 
ICT integration model 
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Fig 1.2.1   ICT integration model 

 
1.3 ICT integration in technical training institutions 
The emerging technology in ICT and globalization has created a new world order of doing things. The 
mainstreaming of these technologies into education ministry was widely expected to change the way we live, learn, 
work and even think about work. The synergy of combining globalization and new technology has had dramatic 
economic and social impacts which have created new opportunities as well as challenges and uncertainty. 
According to Gichira(2002),historical injustice TVET has experienced has far reaching consequences. In Kenya 
TVET has always been associated with those who have failed in academics. Today, the notion of TVET being the 
preserve for the less bright learners still holds and with the new developments of polytechnics and technical 
institutions being nurtured into universities, it is feared that the government policies may be confirming to this 
attitude. 
In the context of TVET, stevens(2001) pointed out that “ distance  learning is believed by many to hold promise in 
addressing critical problems facing skills development at present, namely: a lack of qualified instructors, the need to 
greatly increase the delivery of skills training on a wide scale and the need to deliver training at much lower unit 
costs owing to constraints of financing. In affirming to the use of ICT to increase access to education, Haddad & 
Draxler(2002) noted that: its going to be very difficult for developing countries to meet the objective of “effective 
learning for all anywhere, anytime” with the current curriculum. Nonetheless, in recent years ICT in technical 
institutions is revolutionizing education by removing distance from education and making knowledge more 
accessible to all. Many TVET institutions through partnering of the ministry of education with donors have seen 
more workshops being developed and equipped with latest machines and equipment. This is aimed at improving 
teaching and learning while integrating ICT in curriculum delivery. 
 
1.4 Impacts of ICT Integration 
In recent years there has been numerous surveys designed to give information on the extent to which learning 
institutions are developing the capacity to integrate ICT into teaching, learning and management process. Haddad 
and Draxler (2002) state that “lifelong learning and training for the workplace cannot be confined to the traditional 
classroom. It is unrealistic and unaffordable to continue to ask learners to come to a designated place every time 
they have to engage in learning”. ICTs allow the delivery of education to adapt to an individual needs as opposed to 
having the individual adapt to how the education is delivered. Education will not be confined to the four walls of a 
classroom but to wherever and whenever the learner deems appropriate. “Education will not be a location anymore, 
but a teaching and learning activity” (Haddad & Draxler, 2002).  
The rapid distribution of information technology in almost all areas of society has become true also in education and 
all developing countries have invested heavily in ICT for teaching and learning. Worldwide, the utilization of 
information technology in education has been regarded as an essential factor for economic growth, although 
education practices and structures and the economic growth have a complex and reciprocal relationship as 
Kozma(2005) describes them comparing Finland, Hong Kong and Egypt regarding their solutions in applying 
technology in education. Evidence on the impact of learning and teaching indicate that, where the use of ICT is most 
effective in enhancing the learning experience, teachers have been able to integrate a number of technologies such as 
laptops, interactive whiteboards and internet. Such combinations of hardware, software and connectivity allow them 
to develop innovative approaches to learning and teaching. The positive impacts of ICT integration noted in Kenya 
include:- 

o Greater technology integration in communication: The advent of internet has dramatically opened new 
avenues for communicating anywhere and everywhere. Learners are now able to do assignments and read 
on their own using their handheld devices. 
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o It has promoted personalized learning: The learners are able to develop the culture of learning on their own 
anywhere and everywhere. 

o The capacity to control presentations: This capacity marks the difference between computers and books. 
Books have a fixed presentation, unlike computers which can combine visual with listening materials, text 
with graphics and pictures. 

o Engagement, motivation and attendance: The learning process is learner centered as it engages the learners 
in curriculum delivery throughout the lesson. When  a teacher uses PowerPoint projections to teach and 
videoconferencing or Skype the learners get more attentive and follow as the teacher explains 

o It has promoted distance education and virtual institutions particularly in higher education training. A good 
example is the teaching and examining learners in CISCO examinations whereby everything is done online. 

o It has facilitated dissemination of knowledge and skills through e-learning platforms. 
o It has promoted the development of content in addressing educational needs of tertiary institutions. 
o It has facilitated sharing and integration of e-learning resources between institutions of higher learning. 
o It has promoted easy teacher student and content evaluation. 
o More infrastructures have been developed for ICT centers and computer labs. This is a positive effect as in 

turn many learners will get access to the facilities and use them to gain more knowledge 
o It has helped cope with globalization issues using fast and wide networks and speeded up economic growth. 
o Provides more lifelong learning opportunities and a wider access to a range of learning materials. 

 
1.5 Challenges Facing ICT Integration 
ICT integration has faced many challenges despite the gains made so far. African countries still experience a lag in 
its implementation and this continues to widen the digital divide. In a recent study by kiptalam et.al (2010), observed 
that getting access to ICT facilities is a major problem facing most African countries with a ratio of one computer to 
150 students compared to developed countries whereby the ration is one computer to 15 students. Whereas research 
indicates that ICT has penetrated into various government industries the manpower employed do not have relevant 
skills to competently handle ICT tools and equipment. Education sector in Kenya is trying to find their ways of 
breaking through but still a lot needs to be done. A recent report by National Council for Science and Technology 
(2010) indicated that computer use in Kenyan classrooms is still in its early stages and concluded that teachers’ 
attitude, students’ attitude, perceptions and experience of administrators play an important role in use of computers 
in teaching and learning. I therefore see many challenges facing integration of ICT in learning institutions of Kenya. 
They include:- 
Low literacy levels in ICT: The teaching force does not display competency skills in handling and use of ICT for 
curriculum delivery. Most teachers employed to teach computer studies do not possess the required skills to handle 
complex software recommended for teaching learners. 
Congested curriculum with so limited time to integrate ICT: The curriculum used by learners in TVET 
institutions is too congested such that it’s not possible for learners to grasp all the required content within a short 
period of time. For instance, the modular programs for computer courses are too congested for the learner to achieve 
both practical and theoretical knowledge. There is also no deliberate link between the current ICT technologies 
matching the curriculum used especially for ICT and computer science students. 
Low quality of equipment: Kenya as a developing country is faced with shortage of financial resources to 
implement ICT in teaching and learning. Most ICT equipment used in technical institutions   are substandard and are 
not able to be loaded with complex software which students are supposed to use. 
Repairs and maintenance on broken equipment: While a good number of colleges may be having enough 
computers, they have not been adequately equipped with the same on repair and maintenance. Most ICT equipment 
are substandard and require regular repair and maintenance which take too long to be done thus denying the learners 
access to the equipment.  
ICT equipment and tools are still expensive in Kenya: Despite the spirited efforts by the government in granting 
funds for purchase of ICT equipment, there still remain a big percentage of technical colleges unable to provide 
them for learners. Generally ICT equipment and tools are still expensive to purchase and this is complicated by the 
tendering procedures followed before they are purchased.  
Inadequate Infrastructure: Many technical institutions have poor access roads. The classrooms and workshops 
developed are inadequate to cater for a growing number of learners admitted. This makes it difficult to set up 
computer labs and ICT centers where classrooms are not even enough.  
Exam oriented curriculum: The curriculum used in technical institutions is geared towards students being tested 
theoretically in most of their national examinations thus, not testing the learners’ practical skills adequately in their 
areas of specialization. The present curriculum does not test practical skills of the learner adequately. 
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Obsolete/outdated equipment: Most of the ICT tools become outdated over a time and need to be replaced once 
outdated. However, these tools are being used and thus not giving the learner the required content. In addition, the 
government has not come up with a clear guideline on disposal of e-waste which is a challenge to many institutions. 
Genuine Software availability: This has been a nightmare for not only learning institutions, but also for other 
sectors of economy across the ministries. The clamor to acquire genuine software has been marred with rampant 
software piracy, lack of enough funds to purchase original software and untrustworthy suppliers. 
Poor designing and development of ICT Automation policies: Automation policies in technical institutions have 
been poorly designed without following any particular guideline largely because the people involved in designing 
them do not have any knowhow on what it should address. Most of them are gathering dust on the shelves as they 
have never been put into practice. 
Burglary: The fact that ICT equipment  are still very expensive in Kenya, makes them a target for thieves who 
usually have ready markets to another party at a much less figure. This has made many institutions to incur extra 
expenses trying to burglar proof the computer rooms, libraries and ICT centers. This extra expense makes some 
institutions shy away from purchasing computers for their students. 
Technophobia by teachers: There is still a strong perception especially by the older generation that computers 
require highly skilled personnel to operate them, while this may not be the case, teachers fear being rendered 
irrelevant by the introduction of computers in teaching and learning. The feeling that the teacher still remains an 
authority and the “I know it all” in class is something that most teachers cherish, and anything that makes them 
otherwise is deemed an enemy of the classroom. This is especially true for teachers who have not trained on 
computer as a teaching subject. 
Lack of internet or slow connectivity: Although the government has made tremendous strides in connecting parts 
of the country to fiber optic cable and in particularly in technical institutions, some colleges are not able to connect 
to the World Wide Web due to high costs involved in the connectivity and its sustainability. 
Power challenges: Most remote areas in Kenya are not yet connected on electricity. Kenya being a developing 
country, the government has not been able to connect all parts of the country to electricity grid. This is a hindrance 
to technology evolution. 
Increased moral degradation: Internet pornography, cyber bullying and other anti-social behaviors is a worrying 
emerging problem. 
 
1.6 Recommendations 
Define clear national policy parameters for ICT integration into TVET including new policies where 
appropriate and/or needed. With the increasing demand for new skills and increased access to new technologies 
there is need to re-examine the policy frameworks which govern TVET in Kenya. The paper recommends that the 
department of Science & Technology to facilitate development of e-content for teaching and learning. 
The ministry of education to introduce ICT as a core skill for all entry level students. Majority of students enter 
TVET institutions with low or no ICT skills. It’s recommended that a curriculum be developed for all entry level 
students to ensure that they acquire good ICT foundation skills which they will further while completing their 
elected courses. 
Learning institutions to carry out continuous sensitization and trainings for teachers to update themselves 
with current ICT technologies. Department of Science & Technology and stakeholders to explore globally 
recognized options like CISCO networking that are aligned to the job market and determine crucial ICT skills based 
on industry requirements that will benefit the learners after completing their core courses. 
Review the curriculum at the level of teacher training institutions and universities. The curriculum for TVET 
training and university curriculum for teacher training should be reviewed and aligned with ICT competency 
standards.  
The ministry to develop standard guidelines for infrastructure at computer labs, workshops and other 
facilities. ICT requirements for training facilities must be detailed in order to allow for better planning for both 
national and institutional levels. These guidelines should be applied to all TVET institutions for uniformity of all 
learners. 
Internet access, software and digital content should be improved: This is important in order to satisfy 
educational needs and adequately serve the number of students. Teacher and student ability to evaluate standard 
educational content should be improved in order to deepen subject knowledge. This is a capacity building activity 
that could be taken on by the department of Science and Technology. 
Allocate ICT funding as an explicit part of development funding: The government should earmark a percentage of 
the development funding given to the institutions specifically for ICT acquisition, purchase and maintenance. 
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Facilitate regular upgrade of ICT competencies for all lecturers regardless of the course they are teaching: 
This can be organized at institutional level using school based approach where institution organizes in-house 
training that are supported by internal ICT experts and practitioners. This will go a long way in integrating ICT 
among lecturers who will in turn use it to disseminate knowledge to learners. 
 
1.7 Conclusion 
The development of ICT in learning institutions is progressing unevenly across and within schools and technologies. 
Some seem to be content which achieving the government’s targets in terms of numbers of computers and 
connectivity, while others are being highly innovative, attempting to capitalize on the benefits that ICT has been 
shown to bring. There is need to revise Technical and Vocational Educational and Training (TVET) in ICT 
curriculum so that it reflects the needs of the industry and the labor market. In order to improve return on technical 
and vocational education, regular training of teachers on refresher courses to be at par with the current technologies, 
encourage learners and teachers to use ICT in their teaching and learning, provide incentives for financing ICT, 
creation of skill based certification systems, and the government to regulate market rather than training itself so as to 
seal the gaps. 
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