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2. LITERATURE REVIEW  
 

The reported ICT usage of students and their attainment levels have been 

investigated in many research studies. The uses of ICT for various purposes 

have been taken into consideration in measuring the reported ICT usage. The 

ways and means of measuring the level of attainment of the student is not 

consistent across the past literature. Some studies have used national test 

results as the measurement; whereas other studies have used the observed 

improvement in students learning outcome. Also there are others who have 

measured the perceived impact on students learning instead of measuring it. 

They have considered different stakeholders view of the impact of technology 

on student’s achievement.  

2.1 Use of ICT 
 

The use of ICT for learning purposes is reported in many ways to aid learning 

process. Students at all levels have been involved in writing using ICT 

mediums which provide grammar and spelling checks. Interactive white 

boards provide students more opportunities to improve their writing skills. 

Multimedia accessories like headsets provide a greater opportunity for 

students who are poor in their listening skills [17]. 

 

Presentation technologies lead to greater interaction between teachers and 

students and they influence students more due to their visual nature, clarity, 

pace and interactive involvement. Presentation technologies improve students’ 

interpersonal skills to a greater extent as well [18]. 

 

Students were greatly involved in project work and the output they produced 

was enhanced by the use of ICT. Also technology enabled students to present 

their group work to the whole class, which encouraged the whole class to 

participate in discussions and give constructive feedback [18]. 

 

Use of network technologies enable students to get maximum benefit from the 

World Wide Web (WWW) and make it possible for learners to access wide 
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variety of free resources in addition to class room reference texts.  Further, 

Web creates a user friendly environment for the users. In case of distance 

learning web is more useful [16]. Research material on the Internet is one of 

the greatest benefits students can obtain by the use of ICT.  Access to learning 

management systems through school intranet (most of the time this is referred 

to as ‘SchoolNet’) resolve the issues of finding learning contents from 

expensive study packs for student assignments. Internet protocols and local 

school level strategies for accessing Internet safeguard students from 

accessing inappropriate and unnecessary contents [19].  

 

The results of the Programme for International Student Assessment (PISA) 

studies claimed that students use computers for wide range of activities such 

as, educational research using internet and accessing learning materials, word 

processing, computer programming and use of educational software. However 

the study also reported that students do not use educational software very 

often. Once the students are confident with wide range of ICT tools, it is just a 

matter of making of it for learning as appropriate [17].Even though computers 

can be used as a new learning tool it can also badly affect the students learning 

due to computer games. If students addict to computer games they may loose 

time which will otherwise be used for learning purposes [16].   

2.2 Skill Level  
 

When it comes to the ICT skill level of students, the confidence in using and 

managing technology (i.e. starting and shutting down computer, creating and 

managing computer files and folders and creating, editing and saving 

documents), use of internet technologies (i.e. such as internet browsing, web 

searching), high level tasks (i.e. computer programming and database 

programming) have been identified as most common ICT capabilities required 

for effective use of ICT in learning. Generally students demonstrate more 

confidence in using and managing technology than internet technologies. 

Students who are confident in using and managing technology perform well 

above the ones who are not so confident [17].   
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Reports of positive relationship between computer proficiency and students 

achievement can be seen in many studies [18]. 

 

2.3  Experience 
 

There is a great tendency towards investing in acquiring computers among 

most of the parents. Parents pave the path to their children by providing them 

the opportunity to continue their studies using computers, thus preparing them   

to enter into the information and digital age fully equipped. Government and 

local school authorities are taking several initiatives to ensure that all students 

get universal access to computers at schools. Some students have started using 

computers very recently, while some other students have been using computer 

for quite a long time. Most of the time students who have computers at home 

have been using them for many years [20]. 

 

The PISA study shows that the students who used computers for more than 

five years performed well at level three in mathematics as they were very 

familiar with the technology and they are fairly knowledgeable on how they 

should use and manage technology. Students who started using computers 

recently did not perform at the same level as with experienced students. 

Students with less experience struggle with technology which hinders their 

concentration on the subject. A positive relationship between the number of 

years students have been using computers and their performance was 

observed. Students with little experience scored poorly than those with   

several years of experience [17]. 

2.4 Student’s Attitudes 
 

ICT can positively impact not only on student’s learning outcomes but also the 

motivation and acquisition of new skills. A study carried out in Physics classes 

in Kenya found that students who got computer based instructions had more 

positive attitudes towards instructions than those received instructions without 

computers. It was found that ICT was perceived to increase students’ 
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confidence and motivation to learn by making school work more enjoyable 

and interesting [21]. 

 

 

2.5  Impact on Learning   
 

Most people believe that there is a direct connection between the use of ICT 

and learning outcomes. It is not easy to conclude that improved pupil 

attainment is purely a result of using ICT and many educational researches 

have given evidence against that [19].  They agree that there will never be a 

direct link between the use of ICT and learning outcomes because the ICT is 

only one element of the learning environment. Therefore it is not possible to 

isolate the impact of ICT from all other elements of leaning environment that 

contributed to the pupil’s achievement. However, a positive relationship 

between ICT use and improvement in subject-related learning has been 

reported in many subject areas [22]. 

 

Test Bed project, one of the largest project carried out in UK investigated how 

the embedded use of ICT in learning environment can improve learner 

outcome. In Test Bed schools national test results were improved beyond 

expectations after embedding technology into the learning environment. This 

has proved that improvement of English subject at key stage 2 has 

outperformed the comparator school with very high level of significance after 

technology was embedded into schools. However the impact of student’s 

attainment was significant in primary schools than secondary schools. Primary 

school students were involved in more integrated project work across the 

curriculum, involved more in writing though the medium of ICT and made use 

of presentation technologies to a greater extend. [23] 

 

There are certain circumstances where greater computer use adversely affects 

the performances of students resulting negative relationship between the use of 

ICT and students performances. This has taken place mainly due to spending a 

lot of time on computers doing unnecessary things and/or concentrating more 

on how to handle the technology than actual subject matters. [18] 
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The recent study in UK ‘New Technology in schools: is there a pay off?’ finds 

evidence for positive relationship between an increase in ICT investment and a 

rise in educational performance in primary schools, specifically, in the 

teaching of English and Science.  Interestingly, they did not find evidence for 

positive impact for teaching of Mathematics [24]. 

 

The Norway’s largest and most comprehensive study supporting the 

educational use of ICT in schools is the Pilot project (Project Innovation in 

learning, Organization, and Technology). 52% of students concluded that ICT 

increased their performance in school subjects and it was confirmed by the 

83% of the teachers. The project shows that both reading and writing skill 

levels were higher of those who use computers.  The project observation 

proved that students use ICT more frequently and more towards educational 

resources than entertainment [25]. 

 

 ImpaCT2 research study was conducted by BECTA (British Educational 

Communication and Technology Agency) and it is considered as the one of 

the most comprehensive investigations conducted in UK in the area of impact 

of ICT on educational achievement. This analyzed the relationship between 

student’s performance in national test and their reported usage of ICT at three 

age levels. At key stage 2, a positive association was found between the ICT 

use and English and Science. However, only the association between ICT use 

and English was statistically significant. At key stage 3, there was a 

statistically significant positive association between the use of ICT for the 

Science subject and the attainment level at national test. At key stage 4, 

positive associations were found for GCSE Science, GCSE Design and 

Technology, GCSE Modern Foreign Languages and GCSE Geography [18].  

 

ImpaCT2 Studies found evidence of a positive impact of ICT use on certain 

subjects and it was not a consistent relationship between average amount of 

ICT reported for any subject and it’s effectiveness in raising standard at 

national examinations. However, the study (ImpaCT2 study) concluded that 

there is no direct relationship between the average amount of ICT use for any 
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subject at a given key stage and the effectiveness in raising standards. What all 

maters is the type of use of ICT in schools not the amount of use [18]. 

 

The use of ICT can support the learning of other skills, which are named as 

“21st Century Skills”, that supports the economic development. These skills 

include technology literacy, information management, and communication, 

working in teams, entrepreneurialism, global awareness, civic engagement, 

and problem solving skills.  Incorporation of these subjects in to the 

curriculum enables students to get the maximum benefit in using of ICT and 

they can be the key stakeholders in the economic development of the country. 

[26] 

2.6  Teaching Process  
 

During past couple of decades there has been a considerable amount of 

progress in integrating ICT into schools. Over the period, access to ICT has 

become more universal, when more and more education software are available 

and teachers and students have gained more confidence in using and managing 

technology [27]. 

2.7 Professional Training  
 

Teacher education focuses mainly two areas. First area is technology 

education, which considers “learning-to-use” technology. Teachers first 

should acquire necessary skills and competency to use technology.  Second 

area is educational technologies where use the technology to learn, referred to 

as “use-to-learn”. This focuses on how ICT can be effectively used to enhance 

learning and teaching process [27].  

 

Today most of the new teachers consider ICT as an integral part of their 

professional career. However, many traditional teachers who struggle with 

technology are apprehensive about using ICT to aid teaching and learning. The 

professional development programs can help them to move forward and they 

can give strong emphasis on use of ICT to aid teaching. Good professional 
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support ensures that teachers are confident in using technology and they gain 

enough capabilities to use them confidently in front of students [18]. 

 

During last few years’ educators put effort on building and strengthening 

teacher’s knowledge on technology skills. What still lacking is the skills and 

competencies required to integrate ICT into the total learning and teaching 

process [27]. 

 

Three stages in teacher’s professional development in ICT that have been 

identified by the UNESCO’s Asia and Pacific Regional Bureau for Education 

is as follows. [28] 

 

Basic computer literacy 

Basic computer literacy consist of  use of and managing technology, computer 

operating  systems and general awareness of application software which can 

be used in documentation and  communication and  basic calculation like MS 

office. This is not necessarily related to the teaching and learning process  

  

The use of ICT hardware and software for teaching/learning activities 

This category includes the same content as basic computer literacy but this is 

associated more to the teaching and learning process. Examples are use of 

presentation technology to deliver subject related contents, use of publishing 

software to create news forms and newsletters, use of video conference to 

present specialized subject matter which conducted at a distance from the 

schools, use of spreadsheets to analyze a data from a science experiment and 

develop relationship, use of email and internet chat to assign tasks to students 

and encourage students to participate in online problem solving tasks and 

online school based assessment systems.  

 

Pedagogy-based ICT use 

Last stage includes the more advance concepts like use of internet and use of 

communication technologies like email and web forums for collaborative 

projects and internet researches. Use of ICT in teaching specific subjects will 

also consider under this stage 



 17 

 

Several case studies can be found from the Asia Pacific region for innovative 

use of ICT for teacher education. 

 

Mongolia, one of the project countries, was asked to reduce the funding for 

education due to bad economic situation, utilized distance education and 

reached more teachers quickly and more frequently than traditional way at an 

affordable cost. Cheep ICT equipment like radio and audio cassettes were 

selected as more appropriate technologies to adapt to changes in technology 

and learning strategies.  Mongolia demonstrated new ways of utilizing scarce 

resources even though distance learning is not new to the rest of the world. 

[29] 

 

Professional development of teachers to incorporate ICT into teaching and 

learning should be an ongoing process. Teachers need to update their 

knowledge and skills on new technologies and changing curriculum. 

Professional development should commence with the teachers pre service and 

it should be aligned with in-service teacher education. The teacher educators 

(Who train teachers) should also get opportunities to update their knowledge 

and to make sure that they use technology effectively in their training sessions. 

Training programs must consider the individual learning styles of teachers 

when designing training programs. Some teachers are more confident in online 

work while some other teachers prefer face-to face discussions. Training 

programs must be designed in such a way that it addresses the individual 

training needs. 

 

Most of the past literature evidence suggests that teachers gain positive 

attitude towards using technology through government intervention and 

training programs [25]. Teachers who took part in the Interactive White Board 

pilot project were extremely positive about the technology [22]. 

 

Specific government interventions like Interactive White Boards and Test bed 

project in UK seems to have more positive impact on enhancing teaching 

process than national wide training programs due to the fact that they were 
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implemented directly in schools, thus being able to follow up more closely 

over the period where the teachers were guided on the job . [20] 

2.8 Teachers’ Experience and Confidence 
 

The ICT and Media in the Danish Folkeskole (ITMF) evaluations found that 

even though teachers have access to better ICT-based learning material and 

they have given more knowledge on pedagogical use of ICT through training 

and discussion, only few integrate ICT in to the curriculum. Most of them only 

increase the general use of ICT. Further, study also found that greatest impact 

is found from teachers who have prior experience in using ICT [20]. This has 

been supported by the “elearnning Nordic 2006” study which found that 

teachers who reported positive impact were the ones who have prior 

experiences in using ICT [30]. 

 

The Interactive White boards and Test bed project reported that teachers who 

participated in those programs were more confident in using ICT in general 

after the programs [23]. 

2.9 Teachers’ ICT Skill Level  
 

Teachers first need to acquire basic skills of ICT before they make use of ICT 

in teaching. The most common set of skills required by teachers to teach ICT 

as well as to teach other subjects using ICT can be categorized in to six main 

categories. They are, using and managing technology, use of specific 

technology, presentation skills using ICT, communication skills using ICT, 

advance concepts like computer programming and web technologies and 

pedagogical skills. 

 

Issuing teachers a lap top computer has increased the positive attitudes 

towards use of technology, confidence in using technology and hands-on 

experience with ICT. Some teachers are reluctant to use computers and other 

instruments in front of students due to the fear that students are more capable 

of handling that equipment than them.  [20] 
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2.10 The impact of ICT on Teaching  
 

The most recent researches who shown the need to improve the teacher quality 

and enhance the teaching performance. The study conducted in both 

Tennessee and Texas found that quality of the teacher is one of the most 

important components in student’s achievements. The state of the art  

technology brought in by ICT has the capability to enhance the teacher’s 

quality [20].  

 

The key findings from the ICTPD (Professional Development in Information 

and Communication Technology) project which conducted in UK are, ICT 

professional development programs directly and positively impacted on the 

general teaching practices of most of the participants and it had increased the 

teacher’s effectiveness and enthusiasm for teaching. As a result of this 

program, teachers made significant gains in personnel competency with ICT, 

confidence about use of ICT with students and increase the positive attitude 

towards use of ICT for schools. Many teachers claimed that the ICTPD 

program had helped them to offer more individualized, motivating and 

creative teaching activities in their classrooms [31]. 

 

The evidence from the report “ICT in Schools Effect of government 

initiatives” shows that training programs were more successful when the 

school management is interest in teacher’s progress in the training. However, 

if the schools senior management have positive attitude toward use of ICT in 

schools then such interventions make successful results. The study also 

concluded that the personnel access to computers contributed more towards 

the success of the training [32]. The results of the research report “A research 

study on usage of computers at school computer learning centers as a learning 

and teaching tool” concluded that use of ICT in teaching in Sri Lanka is not 

very successful [16]. 
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2.11 Barriers for effective use of ICT 
 

According to Elearning Nordic 2006 studies, most teachers were not using 

ICT in teaching because   lack of ICT skills. And it also found that some cases 

reasons for not selecting technology in teaching was lack of required ICT 

skills [30]. Even though teachers’ got trained through ICT competency 

building programs there is still lack of follow-up on utilization of acquired 

skill. Therefore the factors prevent teachers to utilize knowledge and skills 

gained ICT training has to be investigated more in future studies. Lack of ICT 

knowledge makes teachers less confident about using ICT. Teachers limited 

knowledge in ICT is also make them not to use ICT in teaching due to fear 

that students might have better ICT skills than them [20]. 

 

One other major factor preventing successful integration of ICT and achieving 

higher impact is found as inappropriate teacher training. Training courses 

focus mainly on developing basic ICT skills and do not train them on 

pedagogical aspect of ICT [31].. 

 

School level barriers were identified in Elearning Nordic 2006 studies as   

follows. The absence of technology has identified as a major hindrance as 

availability of sufficient ICT equipment encouraged the integration of new 

learning and teaching methods [30]. This has been conformed by a research 

study carried out in Sri Lanka and it stated that less ICT infrastructure as a 

major issue to use ICT in schools [16]. Unreliable Internet connection, 

inefficiencies in telecommunication lines and slow access to web sites due to 

limited bandwidth were also identified as other technical barriers in the 

developing countries like Sri Lanka [33]. 

 

Lack of suitable educational software and unavailability of learning contents 

in local languages are also prevent students to get the maximum benefit ICT 

[20]. Further easy access to all learning materials is also a must [33]. The 

inability of teachers and student to use existing ICT resources due to poor 

management was also identified as barriers for effective use [20]. 
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Absence of proper strategies, a clear vision and objectives for effective use of 

ICT in schools and lack of awareness among the school staff and the wider 

school community regarding the successful usage of ICT are also hindrance 

the ICT usage [20].  

 


