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Integration of ICT into modern education: Still a long road to go. 

An exploration of the different factors influencing the success of ICT in 

modern education 
 

Sonja Winter 

 

Abstract 

This explorative article studies the available research on the various aspects that influence the success or failure 

of the integration of Information and Communication Technologies (ICT) in modern education. ICT cannot be 

seen as an objective entity. Instead, it needs to be seen in the context of the society in which we now live. Using 

a set of characteristics developed by Conole & Dyke, which characterizes ICT and education differently, an 

attempt has been made to organise the available data. Findings include the influence of access to ICT; the 

communicative worth of ICT and its possible role in developing cultural awareness in children; the influence of 

the teacher, which appears to be very significant; and the non-linearity that can be accessed with the use of ICT. 

This article will conclude by introducing a generic model which can be used to combine research results in order 

to find a good combination of the different factors.  
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Introduction 

Information and Communication Technologies 

(ICT) is a widely accepted medium in the 

educational environment. It seems to be one of the 

new criteria that parents use for picking out a 

school for their child. It is, however, hard to tell if 

parents choose a school for their children based on 

simple face validity (i.e. does the school seem like 

it will do an effective job with their children) or if 

they are aware of the implications of the various 

ways in which ICT is implemented and if they use 

objective criteria to make their decision. 

Of course, it would be ridiculous to tell every single 

parent what he or she should look for in the ICT 

usage within a certain school. It is instead more 

appropriate to assure that schools abide by certain 

regulations and use ICT in a way that has been 

found to have beneficial effects on child 

development. However, no such regulations are in 

place at the moment, probably because no one 

knows for certain what it is that constitutes a 

“good” ICT application (McKeown, 2000). In this 

article, I will try to shed more light on the currently 

held opinions about adequate usage of ICT within 

the educational system, focussing mainly on 

children in middle school. I will begin by 

combining ICT with the image of the child. 

Afterward, a set of characteristics used to define the 

use of ICT, developed by Conole & Dyke (2004), 

will be discussed. This set will be used to organize 

different research findings concerning ICT 

integration. A generic model that attempts to 

explain how ICT integration should lead to success 

(e.g. improvements in student achievements and 

reported student moods) will be discussed. In 

closing I will return to the image of the child and its 

relationship to the ways in which ICT can best be 

used today.   

 

Image of the child and ICT 

It should be noted that ICT is not a stand-alone 

concept. This concept should be integrated into a 

system where interactions between the society’s 

image of the child and the image of ICT are 

present. In other words: ICT can only be effective if 

it fits our image of what is effective. It is not an 

objective measure. Instead, it is limited by the time 

we live in and the way we think. ICT is also a 

relatively recent development and does not have a 

long history to build on. We as a society are still 

discovering the many ways that we can use this 

format, as can be seen in recent developments in 

this area (e.g. internet, video chat, touch screens). 

Going back to the article by Ten Brinke and 

Kanters (this volume), a short overview of what 

society wants from their children will be presented, 

followed by a discussion of the use of ICT in the 

educational system. In their article Ten Brinke and 

Kanters (this volume) show that the way childhood 

is viewed also consists of interactions among 

several entities, namely differences in culture and 

historical traditions. 
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At present, the West (Europe and the 

United States), shows a paradox in its image of the 

child. This paradox arises from the contrast 

between the increased infantilization of the child 

and the development of child consumerism. 

Increased infantilization has led to a longer period 

of childhood and an increase in emotional and 

physical distance between parents and their 

children. However, a development that has occurred 

among children themselves in recent years has 

made clear that there needs to be a change in these 

views. Children no longer want to be adults; the 

most highly regarded stage of life is now 

adolescence. This is also observable in the 

phenomenon of nostalgia for lost youth, as opposed 

to the traditional longing to grow up. This 

phenomenon is also seen in relation to ICT, as 

adolescents seem to have the best understanding of 

this technology, and adults are trying to keep up 

with them, instead of the other way around, which 

would be traditionally expected. According to Ten 

Brinke and Kanters, the period of adolescence 

bridges the gap between children and adults.  

 It is also noteworthy to observe the recent 

increase in parental discipline, which can also be 

seen as a behavioural output of the increasing 

infantilization, alongside the earlier named 

development of seeing a child as a consumer. This 

consumerist view can be interpreted as an image of 

children in which they are independent and in 

charge of their own lives; knowing what they want 

for the future. And lastly, in an essay by Gerrit 

Breeuwsma, included in Ten Brinke & Kanters 

review, the main point is that the image of the child 

has grown more important than the children 

themselves. This is observable by the fact that 

professionals within psychology studying “the 

child” are largely indifferent to actual children, and 

instead focus on models and theories. A 

development such as this might pose a threat 

towards the good use of ICT, given that research 

concerning ICT will focus on models and theories 

as well.  

 Summarizing, the view of the child is one 

of paradox. On the one hand, we wish to keep them 

with us and care for them (and perhaps control 

them) for as long as possible. On the other hand, we 

want them to be little adults, already knowing what 

they want out of life, and how they are going to get 

it.  

 If these two images are combined, what 

would ultimately be the goal of integrating ICT into 

the educational system?  

 

Characteristics of ICT 

The initial topic to be explored in this article was 

the question of whether ICT was a good or a bad 

development for education. There is evidence that 

ICT is effective in education when it is properly 

used (McKeown, 2000). Therefore, this article will 

now focus on the different factors that are essential 

to the success of ICT. “Success” here means that, as 

a result of ICT being used, children attain a better 

understanding of the material in their courses than 

children who don’t have access to ICT. 

 For example, in an article by Grainne 

Conole and Martin Dyke (2004), a set of 

characteristics of ICT was developed; these 

characteristics can be viewed either as something 

positive or something negative. I will expand on a 

few of these points. First, accessibility seems to be 

a positive development, as time passes we get more 

and more access to more and more sources, either 

through the internet or through the vast amount of 

new software that is developed every day. On the 

other hand, access to such an abundance of material 

by no means guarantees the quality of what we 

have access too. Next, there is also the issue of the 

speed of change, a critical factor in keeping us up-

to-date. However, if the speed of change accelerates 

too much, there is no longer time to reflect on new 

developments, for they quickly become 

“yesterday’s news”. This could cause problems 

within education, because there would be no way to 

decide on the type of ICT to use, since there will be 

something new and presumably better the next day. 

Conole and Dyke (2004) also mention that there is 

great diversity in the ways in which one can use 

ICT in education (i.e. access to subject expert or 

simulations of complicated behaviour), but this 

diversity also causes a problem in distinguishing 

between real and virtual experiences. Are virtual 

experiences enough or is there a need to experience 

some things in reality? Conole and Dyke (2004) 

also analyze the communicative options within 

ICT. There are many of them (i.e. chatrooms, 

mailing lists and forums). It seems to bring people 

of different communities together. However, it 

could also lead to a loss of individual identity. Then 

there is the issue of the non-linearity of ICT. This 

refers to the fact that ICT can be used by different 
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types of people, in different types of ways, to 

eventually get to the same result (learning). Sadly, 

most developers of ICT applications for the 

educational system do not take this approach, as of 

yet. Instead, they continue to rely on the linear, 

behaviourist way of learning, where a child has to 

complete a certain set of tasks in a specified order 

before receiving positive reinforcement (Conole & 

Dyke, 2004). 

 Finally, the impact of the teacher on the 

integration of ICT should be briefly mentioned. 

Because the teacher plays such an important role in 

the educational life of the child, he or she also plays 

an important role on the manner in which ICT itself 

influences the child’s development (Smith & Hart, 

2002). 

 

Findings concerning the integration of ICT 

In the next section of this article, I will focus on 

research findings of studies concerning different 

aspects of the integration of ICT, while pairing 

them with the different characteristics of ICT 

suggested by Conole and Dyke (2004).  

 

Access to ICT 

David Moseley, Nadine Mearns and Harrison Tse 

(2001) assessed the home and school use of 

computers by 4
th

-6
th

 grade students in seven 

different schools. They found that children spend 

approximately twice as much time on their home 

computers than they do on their school computers. 

In this study, Mosely and his colleagues (2001) also 

questioned whether the use of computers at any 

place would have an influence on academic 

achievement. If a positive correlation were to be 

found, the positive effects of access to a lot of ICT 

applications would be supported. Their results show 

no correlation between reading skill and use of 

computer, either at home or at school and, when 

correlating math skill and use of computer, they 

found a significant negative correlation between 

math skill and use of computer at school.  

 The results of an attitude measure towards 

computers show that students with positive attitudes 

towards computers generally display higher levels 

of achievement than students who hold negative 

attitudes. Students who were good at math and 

reading also tended to have good computer skills 

and spent less time at school playing computer 

games than did less achieving students. This might 

be a result of the infantilizing behaviour of their 

parents who, after noticing their child’s skill in 

these subjects, try to offer their child a challenging 

environment, keeping them away from computer 

games. 

 The final conclusion made by Mosely et al. 

(2001) was that schools have not yet found ways of 

using computers which make much difference to 

student performance in reading and mathematics. 

Giving students the freedom to use their computers 

at school just as they would at home is unlikely to 

make a difference, and imposing greater teacher 

control will frustrate some students who are already 

achieving at high levels. The authors suggest that 

teachers should try to encourage their students to 

view the computer as a powerful tool for learning. 

In addition, they advise that parents ensure that the 

computer be used in ways that promote education. 

 It thus seems that overall access to ICT does 

not make a difference in the development of 

children’s educational skills. However, as Mosely 

and his colleagues note in their conclusion, it is 

important that teachers ensure that children have 

access to computer software, which promotes 

education while in school. What the best software 

might be is not yet clear, since every application 

produced is different and it is therefore hard to 

group them and study them as a whole. 

 

Communicative options 

A case study conducted by Gamal Kassem Seede 

(2002) observed the use of video-mail in an 

elementary school setting. He found that video-mail 

was initially very popular in the school he 

observed. There were no differences in the use of 

video-mail between high status students and lower 

status students. Chidren believed that greater 

personal presence was accompanied by greater 

social risk. To avoid being judged as less than 

perfect communicators, children selected their 

recipients on the basis of affinity, familiarity and 

proximity. The children also needed uninterrupted 

time alone to compose their video-mails and were 

found to value the ability of the recipient to receive 

the message and to respond. And finally, a higher 

level of proficiency with the video-mail software 

was correlated with high levels of use of video-mail 

(Seede, 2002). 

 Although these results are only based on a 

single case study, it shows that children are very 

interested in the social component of ICT. Although 

this type of communication—through the use of 
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video—does not tell us if a loss of identity occurs in 

other types of communication, it at least shows that 

it does not in video. Children felt as if they were 

putting their social status at risk if they did not get 

their message across in the right manner. They also 

showed a preference to send their communications 

to people they know, which will strengthen the 

bond between them. 

 Research by Abbott, Austin, Mulkeen and 

Metcalfe (2004) reveals another perspective on 

social development. In this study, the authors 

allowed special-needs students in schools in 

Northern Ireland and the Republic of Ireland to 

collaborate via video conferencing and 

asynchronous computer conferencing (i.e., e-mail). 

Their goal was to see if cultural awareness would 

be increased, and they found that this is indeed 

what happened. Furthermore, the children realised 

that there was a larger world outside of their own 

classroom, and communicating with children from 

another culture—there are large cultural differences 

in Ireland—helped them to develop their own 

identity. In addition, the children’s ICT skills, as 

well as their literacy and communication skills, all 

improved. Group work within the classroom also 

improved. Teachers reported an increase in 

motivation, confidence and self-esteem. Abbott et 

al. (2004) think that the key elements for the overall 

success of their experiment are “a strong network 

of support at a whole-school level and good 

relationships between partner teachers willing to 

adapt to one another’s circumstances” (Abbott et 

al., 2004). It should not be forgotten however that 

these children were special needs children. It is thus 

possible that the results of this single study may not 

be applicable to mainstream students. However, 

these results show that it is possible to improve 

social skills and even cultural awareness with the 

use of ICT.  

 More research is needed of ICT use in 

education in order to draw accurate conclusions 

concerning the positive or negative effects of its use 

on the social development of children.  

 

Influence of the teacher 

The beliefs of the teacher have been found to be an 

influential factor in the decision on how and if to 

use ICT as a learning tool.  Hermans, Tondeur, van 

Braak and Valcke (2008) studied the effects of 

teachers’ educational beliefs on the classroom use 

of computers. They found that the beliefs of the 

teacher were of significant importance in the use or 

non-use of ICT in the classroom. Constructivist-

orientated teachers (Noort, this volume) were more 

prone to adopting ICT, since they were of the 

opinion that ICT use would foster constructivist 

learning approaches. On the other hand, beliefs 

associated with more traditional teaching 

approaches seem to have a negative effect on 

computer usage in classrooms.  

 Another factor contributing to the use of ICT 

in classrooms was found in the form of gender, 

computer experience, and general attitudes toward 

computers. Hermans and colleagues also found that 

a certain type of teacher tended to cluster within a 

school. Belonging to the same group gives teachers 

more confidence (Pajares, 1992). This implies a 

possible connection between specific school 

conditions and school culture variables, on the one 

hand, and the type of teacher attracted to a 

particular constellation of such factors, on the other.  

 Tondeur, Van Keer, Van Braak and Valcke 

(2008) studied the effects of school policy on ICT 

integration. They found that when teachers share 

the values expressed in their school’s ICT policy, 

and if they understood these values, it was much 

more likely that ICT would be successfully 

integrated. However, the researchers also found that 

teachers were rarely included in communication 

about policy decisions (Tondeur et al., 2008). It 

seems that this phenomenon needs to change in 

order to make ICT integration more successful.  

  

Non-linearity 

Research by Smeets and Mooij (2001) showed that 

the characteristic of non-linearity suggested by 

Conole and Dyke (2004) did have a positive effect 

on the educational development of children. 

 Smeets and Mooij (2001) looked at aspects 

of ICT use in primary and secondary schools, and 

the characteristics of the learning environment and 

teacher behaviour that have influence on the use of 

ICT, with an emphasis on student-centered 

learning. This type of learning has been 

increasingly applied over the last few years. Within 

this type of education parents, or teachers, expect 

children to construct their own knowledge. This can 

be linked to the idea of the child as a consumer and 

an independent person. Key points in this type of 

learning are cooperation, discovery and interaction. 

Consequently, the learning curriculum needs to be 

personalized to the students’ abilities and needs. 
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ICT use can facilitate all these characteristics 

(Smeets & Mooij, 2001).  

 Smeets and Mooij (2001) assessed how 

teacher behaviour and the environment each 

influenced the combination of ICT use and student-

centred learning. They found that, although ICT can 

be used to facilitate the differing needs and skills of 

the students, in practice, this was not found 

regularly. Most students were supposed to work 

with the same content and activities. Therefore, 

they concluded that, even in schools that use more 

advanced ICT, the use of ICT is thought of as more 

of an add-on to the traditional learning 

arrangements (Smeets & Mooij, 2001). They have 

observed this effect in five European countries, 

suggesting that it is not bound to one type of 

educational policy. In the few schools that did use 

innovative lessons combined with ICT, higher-

order thinking skills were fostered by means of 

information handling or problem solving. This 

research is closely linked to the non-linearity 

characteristic of ICT mentioned by Conole and 

Dyke (2004). The findings of Smeets and Mooij 

(2001) show that there has to be more development 

in these areas of ICT usage to be able to integrate it 

with success.  

 As noted above, teachers with the same 

views seemed to cluster together within different 

schools, with the more traditional teachers deciding 

to work in more traditional, even old fashioned, 

schools (Smeets & Mooij, 2001). It also seems to 

be important that teachers be involved in the 

process of integrating ICT within their school, 

because this gives them the feeling that they are 

active contributors.  

  

To summarize: access to ICT does not seem to have 

a major effect on the educational skills of children. 

Teachers need to become more involved in 

motivating their students to use the available 

recourses in the best way possible, while at the 

same time making sure their school is in the 

possession of the right ICT applications. While 

literature is still lacking in the field of social 

development and ICT usage in school, a case study 

(Seede, 2002) shows that children are interested in 

at least the social aspect of ICT, and are willing to 

make use of it to connect more with their friends. In 

this case study, it did not seem to have the effect of 

diminishing someone’s identity. Research by 

Abbott and colleagues (2004) also showed the 

positive effects of ICT within education. In 

addition, non-linearity seems to be important, 

which means that the best way to use ICT might 

involve personal study plans for every student. This 

non-linearity can be found in schools using a less 

traditional teaching schedule, like schools adopting 

a Reggio Emilia approach (Noort, this volume).  

 Sadly, not much research has been done on 

the other characteristics suggested by Conole and 

Dyke (2004). In the future, research should focus 

on which type of software would be best suited to 

the educational environment, creating the most 

authentic and realistic learning environment. 

Research should also focus on the speed of change 

and its effects on the educational system’s way of 

looking at ICT. 

 

Combining the characteristics 

To make this exploration complete, I would like to 

discuss a generic model for integrating ICT in a 

school. A model such as this can be utilized to 

combine the research results shown above in order 

to explore whether a combination of these might 

contribute to obtaining optimal results. Qiyun 

Wang suggests that three components are most 

important to make the integration of ICT successful 

(as defined earlier). He formulated these 

components in a generic model. They are as 

follows: pedagogy, social interaction and 

technology (Wang, 2008).  

Pedagogy is the one component that sets 

aside learning systems from other types of systems. 

The use of pedagogy in educational systems is 

mostly characterized by the teaching strategies, 

techniques or approaches which teachers use to 

facilitate learning. The most successful pedagogical 

design would ideally include a learning 

environment that supports and satisfies the needs 

and learning intentions of students from different 

backgrounds. It should also involve using various 

learning resources and activities that support 

students’ learning, and allow teachers to facilitate 

learning (Chen, 2003). It would therefore appear 

that the Reggio Emilia approach would again be the 

most suitable (Noort, this volume), since this 

approach places emphasis on finding the best 

environment for every student. 

Second, there is the component of social 

interaction. This is a crucial part of everyday life. 

With the introduction of computer-mediated 

communication (CMC), computers are now 
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connected worldwide (Wang, 2008). CMC can be 

seen as the various ways in which two or more 

people using two or more computers communicate 

with one another. This can be in the form of e-mail, 

instant messaging or by using group chat rooms.  

Social interaction becomes more flexible and 

convenient through such systems. Even though 

students may still use the computer individually, 

they now have the opportunity to work together on 

solving problems without leaving their desks. In 

research by Uribe, Klein and Sullivan (2003), a 

combination of CMC and collaborative learning has 

shown positive effects on student performance in 

solving problem-based tasks.  

In short, the social interaction design 

should entail a safe and comfortable space where 

students are willing to share information and where 

they can communicate easily with each other 

(Wang, 2008).  

Finally, the technological component of 

the generic model seems to be essential for an ICT-

supported learning environment. The two most 

important aspects of this component are availability 

and easy access (Wang, 2008). Wang suggests that 

human-computer interface design is crucial, 

because it determines the ease of learning and the 

ease of use. The first is the most important factor 

for the beginner, while the latter becomes more 

prominent while users gain experience (Wang & 

Cheung, 2003). Last, the interface must be 

attractive so that it can motivate students (Wang, 

2008). 

This model can be used for integration in 

many school settings. It has the general outline, 

which was also suggested by Conole & Dyke 

(2004). If all three components are present within a 

school, nothing we know of at this time will stand 

in the way of ICT’s success within that school. 

 

Conclusion 

After this review of current research on the subject 

of integrating ICT, it seems that the image of the 

child can be applied to how society wants children 

to interact with ICT, even if this is not the best way 

to teach a child. The image of the child, as shown 

above, is currently a paradox. On the one hand we 

wish to control our children, a phenomenon called 

infantilization. On the other hand, we see our 

children as consumers, meaning that they are 

independent individuals who know what they want. 

It seems that the current view on how ICT should 

be utilized serves this paradox. Children should feel 

like they are making their own decisions and are 

responsible for their own successes. However, strict 

control of this so-called freedom, with teachers 

making sure that children receive the proper 

material at the proper time, seems to be needed.   

Looking at specific research results, the 

way positive effects are achieved seems to include a 

certain amount of freedom for the children, found 

in the non-linearity of ICT and its application 

within schools. This freedom is translated into a 

personally designed learning-schedule in which the 

child’s needs and skills are included. Here you can 

see a hint of the controlling aspect of the image of 

the child. Simple behaviouristic methods will not 

result in such improvements in the development of 

educational skills. 

On the other hand, the teacher (and 

perhaps the school policy) has a great influence on 

the actual practical use of ICT within schools. Their 

beliefs about ICT are of great importance when 

trying to integrate ICT successfully. They should 

also have a certain amount of authority in deciding 

which ICT applications will be used in their school. 

The most important finding of this article 

may be that there is a general lack of research in 

this area. Most research focuses on the attitudes of 

teachers and students alike, without linking these 

attitudes to actual educational achievement. Some 

characteristics suggested by Conole and Dyke 

(2004) are either unsupported, or haven’t been 

subjected to critical review by other researchers. 

My conclusion therefore is that ICT cannot be 

integrated into every school without sufficient 

research results available. The use of ICT should be 

cautiously tried, and evaluated over short as well as 

longer periods of time, so it can be assured that, 

even in the long term, certain applications will not 

have a negative effect on the development of 

children. This will prove a difficult task, as the 

development of newer and “better” software is 

proceeding apace.   
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