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1. Lb¢wh5¦/¢Lhb 

1.1. L/¢ϥǎ ¢ǿƻ {ƛŘŜǎ ƻŦ ǘƘŜ {ŀƳŜ /ƻƛƴ π 
wŜǾƻƭǳǘƛƻƴƛǎƛƴƎ ŀƴŘ 5ƛǾƛŘƛƴƎ  

By the end of 2016, 3.9 billion people - 53% of the world's population ς is not using 

the Internet, estimates the Information and Communication Technology Data and 

Statistics Division of the International Telecommunication Union (ITU, 2016a). 

Clearly there is a 'digital divide' many authors discuss and warn about (Blau, 2002; 

Chinn & Fairlie, 2004; Compaine, 2001; Hilbert, 2010; Mossberger, 2003; 

Mossberger, Tolbert, & Gilbert, 2006; Norris, 2001) because at the same time more 

than 3 billion people are using the Internet, according to the United Nations agency 

that oversees international communications. In fact, the number of Internet users 

has increased from 738 million in 2000 to 3.2 billion in 2015, according to a new 

report from the International Telecommunication Union.  

Since the invention of the microcomputer some 30 years ago, the number of 

computers in use worldwide has been growing at an exponential rate. By mid-2010, 

it was estimated that almost two billion people, or 29% of the world population, 

were using the Internet, with percentages ranging from 77% in north America to 

about 11% in Africa (Miniwatts Marketing Group, 2010). The past decade has also 

seen the explosion of mobile technologies with laptops, digital pads, smart phones 

and other portable digital devices being sold in increasingly large numbers. ITU 

statistics reveal that only around 11.9% of the global population is connected to 

fixed-line broadband, but mobile broadband connection is estimated at 49.4%, 

pointing to the importance of mobile Internet access (ITU, 2016b).  

More than a buzzword, the "digital divide" has come to represent a growing problem 

and an unstoppable tendency in our world. Both problem and tendency are 

constantly evolving, shifting scope and bringing more variables to the table. Its 
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definition isn't static, however, digital divide is usually referred to in literature as an 

economic and social inequality with regard to access to, use of, or effect of 

information and communication technologies (ICT). Some research argue that the 

digital divide is more than just an access issue and cannot be alleviated merely by 

providing the necessary equipment (Mossberger, 2003; Mossberger et al., 2006; 

Mun-cho & Jong-Kil, 2001). There are at least three factors at play: information 

accessibility, information utilization and information receptiveness. More than just 

having access to ICT and Internet, individuals need to know how to make use of the 

information and communication tools once they exist within a community (Mun-cho 

& Jong-Kil, 2001) to be capable of becoming a 'digital citizen'. To be digitally 

competent or to be 'digital citizens' as Mun-cho and Jong-Kil (2001) put it means 

having: a) instrumental knowledge and skills for digital tool and media usage, b) 

advanced skills and knowledge for communication and collaboration, information 

management, learning and problem-solving, and meaningful participation, and c) 

attitudes for strategic skills usage in intercultural, critical, creative, responsible and 

autonomous ways (Ala-Mutka, 2011). Digital competence is no longer linked to the 

access and use of technologies but also includes the capacity to benefit from them 

for life, work and learning. What is therefore at stake here goes beyond pure digital 

divide, meaning access to ICT and information available. As some authors claim 

(Mossberger et al., 2006), it is actually individual social and cultural capital at stake. 

Since gender, age, racial, income, and educational gaps in the digital divide have 

lessened compared to past levels, some researchers suggest that the digital divide is 

shifting from a gap in access and connectivity to ICTs to a 'knowledge divide' 

(Graham, 2011). A knowledge divide concerning technology presents the possibility 

that the gap has moved beyond access and having the resources to connect to ICTs 

to interpreting and understanding information available around. 

Digital divide is much present within the EU countries themselves, as a recent study 

on the EU population reports (European Commission, 2014). Results show that 23% 

of the EU population has no digital skills - ranging from only 6% in Sweden to half of 
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Romania's population. Considering that to function effectively in the digital society 

one needs at least medium level or "basic" skills, digital divide reveals quite 

worrisome data - almost half the EU population (47%) do not attain this level of skill 

having either "low" or "no" digital skills at all.  

Studies and reports reveal large cross-country differences in ICT availability (and use) 

among European students as well. On average, 88.3% of European students have 

access to and use Internet at home - this percentage is above 95% in all the Nordic 

countries (it is highest in the Netherlands with 98.6%) and it is below 80% only in 

Bulgaria (79.1%) and Greece (68.1%). In all countries but Poland, the share of 

students using Internet or email at least once a week for entertainment is well above 

the share of students using these media for school-related purposes. Only in Portugal 

and Slovakia do students report using email for schoolwork in more than half of the 

cases (54.2% and 50.3%, respectively). In nine countries (Belgium, Bulgaria, 

Denmark, Estonia, Hungary, Netherlands, Poland, Portugal, Norway) the majority of 

students report browsing the Internet for school work, while in seven countries 

(Denmark, Estonia, Slovenia, Finland, Sweden, Iceland, Norway) nine tenths of 

students report browsing for fun (Biagi & Loi, 2012).  

However, being fully aware of the digital divide, the ICT truly represents inevitable 

and integral component of a modern world which is entwined into virtually every 

aspect of human life. Hawkridge (1983) refers to ICT as a revolution which has 

penetrated almost all fields of human activity, thus transforming economic and social 

life. Helmut (1998; as cited in Akpore, 1999) states that out of the technological 

changes that have influenced our lives in recent years, ICT has had the greatest 

effect. Martin (1995) agrees describing how we live in a society in which the quality 

of life, as well as any prospects for social change and economic development depend 

increasingly upon information and its exploitation. In such a technology-driven 

society, continues Martin (1995), living standards, patterns of work and leisure, the 

education system, and marketplace are all influenced by advances in ICT and 

knowledge. Some claim that ICTs are crucially important for sustainable 
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development in developing countries (Crede & Mansell, 1998), and that significant 

changes most developed countries have witnessed in almost all aspects of life - 

economics, education, communication, and travel - can be all traced to ICTs 

(Thioune, 2003). 

ICT is an important part of our social lives as well. For the past two decades some 

researchers claim that it is a serious threat to the quality of our interpersonal 

relationships, especially among the youth (Bastian & Taylor, 1991; Opotow, 1990; 

Woody, 2001), some that the excess use of technology may underhandedly inhibit 

proper interpersonal skill development (Wolak, Mitchell, & Finkelhor, 2003). In 

particular, growing concern exists among researchers regarding the effects of the 

Internet on youth regarding potential risks to safety, well-being, and skill 

development (Caplan, 2003; Gross, 2004; Selfhout, Branje, Delsing, Bogt, & Meeus, 

2009). Researchers have sought to learn more about problematic Internet use and 

one of the most consistent themes to emerge from the literature is that individuals 

who report negative outcomes associated with their Internet use appear to be 

especially drawn to its interpersonal functions (Caplan, 2002, 2003; Chak & Leung, 

2004; Davis, Flett, & Besser, 2002; McKenna & Bargh, 2000; Morahan-Martin & 

Schumacher, 2000, 2003; Van den Eijnden, Meerkerk, Vermulst, Spijkerman, & Engels, 

2008; Young, 1998; Young & Rogers, 1998). McClellan (1994) claims that the 

character of virtual communities can be as provincial and dangerous as small town 

communities. He criticizes cyberspace communities as pseudo communities that 

have only the appearance of true social bonding. He states: "Rather than providing 

a replacement for the crumbling public realm, virtual communities are actually 

contributing to its decline. They're another thing keeping people indoors and off the 

streets. Just as TV produces couch potatoes, so does an on-line culture as it creates 

mouse potatoes, people who hide from real life and spend their whole life goofing 

off in cyberspace" (ibid, p. 10).      

On the other side, some authors emphasize the ICT's benefits in terms of easy and 

almost instant communication over long distances (Wellman & Haythornthwaite, 
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2008), as well as enormous benefits in terms of lifelong, particularly distance learning 

(Haythornthwaite & Andrews, 2011). These authors argue the powerful potential ICT 

has for extending educational opportunities, both formal and informal, to previously 

underserved constituenciesτscattered and rural populations, groups traditionally 

excluded from education due to cultural or social reasons such as ethnic minorities, 

girls and women, persons with disabilities, and the elderly, as well as all others who 

for reasons of cost or because of time constraints are unable to enroll on campus. 

Despite the lack of consensus among researchers and continuous 'battle' among 

studies that simultaneously report advantages as well as disadvantages of the ICT, 

one thing is certain - the rapid growth in ICT has brought remarkable changes in the 

21st century, as well as affected the demands of modern societies. The ICT is 

becoming increasingly important in our daily lives, our working environment and in 

our educational system. It is therefore hard not to agree with some authors who 

claim a growing demand on educational institutions to use ICT to teach the skills and 

knowledge that students need for the 21st century (Buabeng-Andoh, 2012). Even 

more, it is difficult and maybe even impossible to imagine future learning 

environments that are not supported, in one way or another, by the ICT. When 

looking at the current widespread diffusion and use of ICT in modern societies, 

especially by the young ς the so-called digital generation ς it should be clear that ICT 

will affect the complete learning process today and in the future (Punie, Zinnbauer, 

& Cabrera, 2006).  

In today's information society, the attainment of digital proficiency is an absolute 

prerequisite. Modern societies need to build workforces which have ICT skills to 

handle rapidly growing information and which are reflective, creative and adept at 

problem-solving in order to generate knowledge. This changes therefore require of 

the education itself to re-think what skills and competencies students need in order 

to become active citizens and members of the workforce in a knowledge society 

(Hine, 2011). 
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1.2. L/¢ wŜǾƻƭǳǘƛƻƴƛǎƛƴƎ ¢ŜŀŎƘƛƴƎ ŀƴŘ [ŜŀǊƴƛƴƎΚ 

The utter relevance of the ICT in modern life is especially true for today's school-age 

children and youth that were born into this (digital) world, and that cannot imagine 

their own lives without PCs, laptops, tablets, smartphones etc. These children are 

often referred to as 'digital natives', as opposed to 'digital immigrants' (Prensky, 

2001).  

The rationale behind Prensky's concept of new generations being 'digital natives' 

("native speakers" of the digital language) is multifaceted, but plausible and 'backed 

up' with studies from various disciplines and fields (e.g., education, psychology, 

pedagogy, neuro and brain studies) as well as with those interdisciplinary oriented 

ones, and therefore worthwhile of a (brief) introduction. Prensky (2001) claims 

today's students have changed so radically that they defy the very original setting of 

a today's educational system, or - as he phrased it - "they are no longer the people 

our educational system was designed to teach". He argues that such a big 

discontinuity between today's students and previous generations has taken place 

and thus changed things fundamentally, without any possibility of going back. For 

that discontinuity he "blames" the arrival and rapid dissemination of digital 

technology in the last decades of the 20th century. Discontinuity took place as today's 

students ς from kindergarten to university level ς represent the first generations to 

grow up with all the new technology attributed to a 'digital world' - they have spent 

their entire lives surrounded by and using computers, videogames, digital music 

players, video cams, cell phones, and all the other toys and tools of the digital age. 

As a result, today's students thinking patterns as well as those of the information 

processing, differ fundamentally in comparison to both thinking and processing 

patterns of their predecessors.  

Digital learners are different from previous generations for several reasons: a) they 

are multiliterate (Hofstetter, 2000), b) they fuse web surfing for learning and 

entertainment (infotainment), c) their reasoning is based on bricolage, understood 
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as "abilities to find something - an object, tool, document, a piece of code - and to 

use it to build something you deem important" (Brown, 2000, p. 13), and d) they 

learn in situated actions. Their lives are characterized by immediate communication 

and an active use of digital media that has changed their notions of communication, 

knowledge management, learning, and their personal and social values (Fructuoso, 

2015). As already stated, in modern society, the attainment of digital proficiency is 

absolutely necessary in order to build workforces with appropriate skills and 

knowledge. 

Hence, it is of no surprise that economic and social development have urged 

governments to emphasize the contribution of education to a wide range of required 

skills and competencies. The recommendations of the European Parliament and the 

Council on key competences for lifelong learning identify a framework of eight 

competences necessary in a knowledge society (European Commission, 2006). 

Digital competences, defined as the confident and critical use of Information and 

Communication Technologies (ICT) for work, leisure and communication, are 

highlighted as one of these eight key competences. The central role of new 

technologies and digital competences for active citizenship, social cohesion, 

employability and economic development is further reaffirmed in the recently 

adopted initiatives "New Skills and Jobs" (European Commission, 2010a) and "Digital 

Agenda for Europe" (European Commission, 2010b). Education has obviously (and 

once again) being recognized for its unique role to play in providing young people 

with the skills needed in a society in which ICT-related skills and competences are 

increasingly indispensable. It is of no surprise then that educational and 

governmental stakeholders have regarded digital technology as the 'holy grail' for 

revolutionising teaching and learning (Buabeng-Andoh, 2012). 

At the same time, there has been an increasing interest in various applications of ICT 

in education, following the notion of its contribution to enhancement of teaching 

and learning in schools. Recent studies and various reports claim at least six major 

reasons pushing such mountaineering interest. Firstly, the ICTs can improve access 
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to and promote equity in education by providing educational opportunities to a 

greater number of people of all ages, including those traditionally unserved or 

underserved groups (e.g., those in rural and remote areas, women and girls, and 

persons with disabilities). Secondly, the ICT opens up an access to information, and 

provides opportunities to widen access to education (OECD, 2015a, 2015b). Thirdly, 

the ICTs can enhance the quality of teaching and learning by providing access to a 

great variety of educational resources and by enabling participatory pedagogies. This 

means that ICT provides new ways of supporting learners as it changes pedagogies 

and methods of teaching and learning. Fourthly, the ICT has the potential to change 

the nature of disciplines as it changes the sorts of questions you can answer, the 

ways in which you go about answering them, and the ways in which you represent 

your understandings. Fifthly, the ICTs can improve the management of education 

through more efficient administrative processes, including human resource 

management, monitoring and evaluation, and resource sharing. And last, but not the 

least, ICT has already been an integral part of the daily lives of children. There is 

therefore a need to develop learners who can work critically and function in an ICT-

rich, connected society, as tŞǊŜȊ-{ŀƴŀƎǳǎǘƝƴ ŀƴŘ ŀǎǎƻŎƛŀǘŜǎ όнлмс) claim. 

Several studies argue that the use of new technologies in the classroom is essential 

for providing opportunities for students to learn to operate in an information age. It 

is evident, as Yelland (2001) argued that traditional educational environments do not 

seem to be suitable for preparing learners to function or be productive in the 

workplaces of today's society. She argues that organisations that do not incorporate 

the use of new technologies in schools cannot seriously claim to prepare their 

students for life in the 21th century. 

However, ICTs are not a panacea or cure-all for gaps in education provision. The right 

conditions need to be in place before the educational benefits of ICT can be fully 

harnessed, and a systematic approach is required when integrating ICTs into the 

education system. This fact is often overlooked and, in their eagerness to jump on to 

the technology bandwagon, many education systems end up with technologies that 
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are either not suitable for their needs or cannot be used optimally due to the lack of 

trained personnel. Such 'eager to jump on board' strategy has resulted with the 

physical presence of technological devices and programmes increasing at an 

extraordinary rate in schools (Buabeng-Andoh, 2012). As with all major school 

initiatives, it is about institutional capacities in whole to introduce the initiative - one 

being innovative or already known - and to make its presence long-term and 

sustainable.  

1.3. L/¢ ό{ǘƛƭƭύ ŀǎ ŀƴ LƴƴƻǾŀǘƛƻƴ ƛƴ {ŎƘƻƻƭ {ȅǎǘŜƳ 

ICT has the power to facilitate vast changes in instruction, in home, community, and 

school relations, and in school management as well. Venezky and Davis (2002) argue 

that it should not be viewed as a simple tool, to be considered only after changes are 

planned, but as a more powerful ally that can help schools aspire to and reach the 

highest goals of education. Furthermore, once reform with ICT is implemented, a 

climate for innovation may remain wherein ICT can act as a catalyst for further 

changes. 

Following the fact that ICT may and should be considered as an innovation in whole, 

not just a tool, it is of great importance to frame it within the context of Rogers's 

Theory of innovation diffusion (Rogers, 1962/2003). Namely, the way of 

implementing such a complex innovation is extremely important, and this is where 

Rogers' theory may prove to be valuable. In a broad sense, this theory answers the 

questions how, why, under what circumstances and in what time frame new ideas 

are diffused in a culture or social system/organisation. Rogers (1962/2003) defined 

diffusion as a process through which innovation is implemented and adopted by 

members of a specific system, in a certain period of time and through chosen 

communication channels (Figure 1).  
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Figure 1. Innovation Diffusion Model: Innovation Adoption in Function of Time 
(Rogers, 1962/2003) 

 

According to the Theory, in every societal system, the actors (i.e. potential adopters) 

can be differentiated in terms of their readiness to implement innovation into their 

everyday work. More than 8000 scientific studies which used this framework to 

analyze, describe and explain different phenomena and innovation diffusion in 

various systems, show that in every population this 'factor of innovativeness' follows 

the law of normal distribution (Nutley & Davies, 2000).  

The Theory defines five basic elements which influence the diffusion of any new idea: 

a. Innovation 

The nature of the innovation itself determines the level of its adoption. Rogers 

recognized five key characteristics of an innovation which can affect the process 

of innovation diffusion. These include relative advantage to the idea preceding it, 

compatibility with existing needs and values, complexity, trialability, and 

observability of results. For more details on these five characteristics, see section 

'Teachers' perceptions, beliefs, and attitudes'. 

b. Actors (individuals, potential adopters) 

Actors can be categorized into five groups ς innovators (2.5%), early adopters 

(13.5%), early majority (34%), late majority (34%), and laggards (16%) (Rogers, 
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1962/2003). Although there is currently no data on the frequency of these groups 

in Croatian teachers, the overwhelming evidence of universality of this 

distribution justifies the expectation that within the population of Croatian 

teachers the ratios are equivalent. In this context, out of 50 000 teachers currently 

employed in Croatian elementary and high schools, only about 7500 teachers are 

truly opened for integrating innovative ICTs in their work. A more detailed 

discussion on the importance of this element is presented later in this section.  

c. Communication channels 

The diffusion is, by definition, mediated by interaction between individuals or 

organizations. Communication channels enable the information transfer from one 

unit to another (e.g., teacher to teacher, school to school). In order for even a 

minimal adoption of a certain innovation to happen, patterns of communicational 

strategies must be in place. 

d. Time 

For successful implementation of any innovation, a certain time period is 

necessary. Innovations are rarely spontaneously adopted. To this date, studies 

have shown that innovation diffusion can last up to several decades (OECD, 2007). 

e. Societal System 

Within the Theory, a system is any organizational unit where innovation is 

implemented. Since every such system is a resultant of external (e.g., educational 

policies) and internal influences (e.g., decision making style, pattern of 

communication, relationships between actors), the process of innovation 

diffusion also depends on these factors. 

As previously mentioned, all members of a system in which the innovation is 

introduced can be categorized in one of five groups which differ in their readiness 

and openness for accepting the innovation. The frequency of people which fall into 
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these groups follows a normal distribution, as can be seen in Figure 2: innovators 

(2.5%), early adopters (13.5%), early majority (34%), late majority (34%), and 

laggards (16%). 

Figure 2. Distribution of Five Groups According to the Theory of Innovation Diffusion 

 

Innovators represent the smallest group of people in any social system or 

organisation studied (Figure 2). They are proactive, ready to put new ideas to the 

test, tolerant to difficulties, and are not especially concerned about uncertainty that 

accompanies innovations. Their boldness and willingness to take risks make them a 

valuable category in the process of innovation diffusion since they are commonly 

responsible for launching it into the system.  

Early adopters are also quite small as a group (Figure 2), while, at the same time, 

they might be the most important group in the innovation diffusion process. These 

actors easily grasp new ideas, have good leadership skills, and are high on empathy. 

They are perceived as positive role models, which is why they are crucial for 

innovation diffusion process. 

Early majority  includes those members which accept new ideas slightly sooner than 

average, but quite later than innovators and early adopters. They usually postpone 

their decision to adopt an innovation in order to benefit from the experiences of the 

previous two groups. They avoid leadership positions and prefer to be the followers 

of a successful initiative. 
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Late majority is a group composed of those actors that embrace new ideas later than 

an average member of a system. Their adoption of an innovation is usually motivated 

by economic reasons or frequent pressures from colleagues or their superiors.  

Laggards are extremely cautious when it comes to new ideas and changes. If they 

ever accept an innovation, they will definitely be the last ones. Individuals 

representing this group avoid changes and are skeptic both toward the innovation 

and early adopters because of their belief that they are inappropriate sources of 

information and that they pressure other members in the system to accept the 

innovation. Because of their characteristics, some authors refer to them as 

conservative group of people (Lozano, 2006). 

As previously stated, the key to successful innovation integration is to detect the 

early adopters. The fate of the innovation is determined by its acceptance of this 

group. The characteristics of groups and their interaction explain the 'domino effect' 

of innovation diffusion. In other words, innovation diffusion depends on very small 

group of members, popularly called 'the tipping point' (Gladwell, 2002). Why has the 

tipping point become such a popular idea? Carefully researched analysis has shown 

that it is an undeniable phenomenon that once understood provides simple and 

valuable prescriptions for efforts in encouraging diffusion. Therefore, Rogers argues 

that efforts should be concentrated on those which are genuinely prone to changes 

and are respected by their colleagues. Besides that, institutional support is needed 

in order for their full potential as agents of change is accomplished. After the early 

adopters are convinced in the benefits of an innovation, they will progressively 

integrate it into other groups as well. The exception is group of laggards, which are 

not very likely to ever accept an innovation. This is why, according to Rogers 

(1962/2003), this group should be 'left alone'. 

The process of innovation diffusion can be analyzed as a process of individual 

decision making in five phases (Figure 3): 
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a. Awareness/knowledge: An individual becomes aware of the existence of 

innovation and holds an idea of its nature and purpose. 

b. Interest/persuasion: An individual acquires positive or negative attitude 

toward the innovation. 

c. Evaluation/decision: An individual engages in activities in order to base 

his/her decision on acceptance or rejection of innovation. 

d. Trial/implementation: An individual uses/consumes the innovation. 

e. Adoption/confirmation: An individual evaluates the results, keeps or changes 

the attitude toward the innovation, and makes new decisions. 

Figure 3. Five Stages in the Process of Individual Decision Making on the 
Acceptance/Rejection of an Innovation 

 

During the first phase (awareness/knowledge), an individual is exposed to an 

innovation for the first time and does not have enough information about it. In this 

phase, he/she is not motivated enough to seek additional information 

independently. In the second phase, an individual gains evidence on the possibilities 

that the innovation offers, and develops an interest to find further information in 

order to have more knowledge about it. During the third phase, an individual 

evaluates the concept of change, and weighs its benefits and drawbacks and makes 

a decision on accepting or rejecting it. In the fourth phase, he/she starts using the 
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innovation, and the level of use depends on a number of (mostly contextual) factors. 

The person actually evaluates the usefulness of the innovation and often looks for 

more information to gain certainty in the decision. Naturally, according to the 

results, an actor can reject the innovation at any point in the process. Finally, in the 

fifth phase, he/she makes a final decision on further use of the innovation. This phase 

is also an intra- and inter-personal confirmation that the 'right' decision was made 

about the acceptance of an innovation. The whole model of innovation diffusion is 

shown in Figure 4. As it can be seen, implementing any innovation is an extremely 

complex process, dependent on number of factors on several levels, which all takes 

considerent amount of time. 

Figure 4. A Conceptual Model of Innovation Diffusion (Rogers, 1995) 
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1.4. !ǇǇǊƻŀŎƘŜǎ ǘƻ L/¢ LƴǘŜƎǊŀǘƛƻƴ ƛƴ 9ŘǳŎŀǘƛƻƴ π 
ϥCŀƴŎȅϥ ¢ŜŎƘƴƻƭƻƎȅ ƻǊ ŀ aŜŀƴ ²ƛǘƘƛƴ ǘƘŜ 
9ŘǳŎŀǘƛƻƴ ¢ǊŀƴǎŦƻǊƳŀǘƛƻƴΚ 

In much research on the integration of ICT in education, different approaches, stages 

or phases are discussed, analyzed and identified, because it is argued that what 

counts is not the ICT type and access, nor is it enough for teachers to have ICT 

competencies, but the implementation process altogether is what counts (Tubin, 

2006). Therefore, some suggest to analyze ICT-based innovations on a continuum 

ranging from the assimilation level through the transition level and up to the 

transformation level (Mioduser, Nachmias, Tubin, & Forkosh-Baruch, 2003). UNESCO 

identifies four categories or stages of development concerning ICT use in education: 

emerging, applying, infusing and transforming (UNESCO, 2005). At the transforming 

stage of ICT-mediated teaching and learning pedagogies, students' thinking 

processes are supported by ICT (SEAMO, 2010). The pedagogies adopted by 

educators at this stage are situated in the constructivist paradigm where learning is 

perceived as an active construction and reconstruction of knowledge, and teaching 

is a process of guiding and facilitating students in the process of knowledge 

construction individually and collaboratively (SEAMO, 2010; Steffe & Gale, 1995).  

It is important to distinguish and clarify different approaches of how ICT is 

represented in education. Zhang (2007) distinguishes between an approach where 

ICT is seen as the object of education with a purpose to learn about ICT and to get 

technically skilled, an approach where ICT is used to strengthen expositive teaching, 

and an approach where is strived for innovative teaching practice, harnessing the full 

potentials of ICT. Also capability theory refers to the potentials of ICT for educational 

change and understands ICT as tools to reach an end (Alampay, 2006). Mills and 

Tincher (2003) formulated and validated a developmental model for technology 

integration, based on stages, standards and indicators of their technology 

professional development initiative. They organized standards into phases to reflect 

a development approach "from novice technology facilitators who use technology 
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as a tool for the delivery of instruction to expert technology integrators who are 

being the technology ς augmenting student learning with technology" (Mills & 

Tincher, 2003). Another relevant categorization on use of ICT in education is that of 

Maddux and Johnson (2005), who differentiate between ICT applications of type I 

and of type II: Type I applications are those educational applications that simply 

make it easier, quicker, or more convenient to continue teaching or learning in 

traditional ways; type II applications are those educational applications that make 

available new and better ways of teaching or learning. 

Others see the potential of ICT not only to innovate teaching practice, but also to 

change the curriculum. Bull, Bell, and Kajder (2003) identify two approaches to the 

use of technology that derive from employing the technology to deliver the existing 

content more efficiently or alternately to employ the innovation to re-conceptualize 

ŀǎǇŜŎǘǎ ƻŦ ǘƘŜ ŜȄƛǎǘƛƴƎ ŎǳǊǊƛŎǳƭǳƳΦ DŀǊŜƛǎ ŀƴŘ IǸǎƛƴƎ όнллфύ ŀǊƎǳŜ ǘƘŀǘ ǘƘŜ 

transformational potential of ICT is rooted in its effect in terms of empowerment of 

users, by opening up new, more effective ways for achievement of goals rather than 

simply making existing structures and processes more efficient. Bowes (2003) argues 

that effective use of ICT in classroom practice depends on teachers explicitly 

addressing the question in what way, if at all, the use of ICT can value, given a student 

learning outcome.  

ICT ideally supports both teachers' professionalism and students' ability to become 

independent learners. This means using ICT for enhancing inquiry and data based 

decisions, the freedom to make mistakes, the opportunity to work with experts out 

of school, and assuming responsibility for the outcomes (Tubin, 2006). Most authors 

agree that the purpose of technology integration in education is to achieve learning 

goals and enhance learning - not to use fancy technology tools (Liu & Velasquez, 

2003). In the context of rapid changes in contemporary society, to engage students 

in their learning and adequately prepare them for future is a radical challenge for the 

education systems. Students should learn digital competences with the help of new 

ways schools developed to stimulate their development. Students should be a part 
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of active, personalised and collaborative learning environments, so they can develop 

the knowledge and key competences needed in today's societies.  

1.5. ²Ƙŀǘ /ŀƴ aŀƪŜ L/¢ϥǎ LƴǘŜƎǊŀǘƛƻƴ ƛƴ ŀ {ŎƘƻƻƭ 
{ȅǎǘŜƳ {ǳŎŎŜǎǎŦǳƭΚ 

Most  countries  in  the  world  are  pushing  for  reforms  to  change  the  educational 

system.  Timmermann  (2010)  argued  that  there  are  two  main  reasons  for  such 

"pressure"  -  the economic reason (innovation and productivity improvement to be 

more competitive in the global economy) and cultural one (preserving identity and 

roots in a globalized world). Although teachers and school administrators are being 

pushed to be innovative and to integrate both ICT equipment and relevant practices 

into  their  classrooms,  delivery  centred  teaching  is  still  prevailing  in  most  of  the 

schools  worldwide.  The  use  of  technology  to  teach  seems  to  be  part  of  a  big 

theoretical discussion, but its application is still minor, as Timmerman (2010) claims. 

Instead of promoting creativeness and collaborative problem sol ving activities, the 

idea  of  learning  through  sitting  in  a  classroom,  memorizing,  becoming  an 

autonomous problem-solver and applying standardized tests to measure the quality 

of  education  is  still  the  "silver  bullet"  used  to  teach,  making  undifferentiated 

students, like "all in all you're just another brick in the wall".  

It is European Commission statement that properly integrated ICT has enormous 

potential to contribute to schools' success in facing such complex challenges,  but  

there  are  certain  key  conditions  to  be  met:   

Á students'  access  to operational infrastructure in the classroom;  

Á teachers' competences enabling them to use ICT for teaching and learning;  

Á developed pedagogical environments for ICT;  

Á available quality learning resources and  

Á updated students' assessment models.  



 

 

 

Scientific Research on the Effects of the Project "e-Schools: Establishing a System for the Development of Digitally Mature Schools 
(pilot project)" 

24 /217 

According  to  UNESCO's  Framework  it  is  not  enough  for  teachers  to  have  ICT 

competencies and be able to transfer them to  their students but also to be able to 

help the students become collaborative, problem solving, creative learners through 

using ICT. The UNESCO Framework is arranged in three different successive stages of 

a teacher's development:  

Á Technology Literacy (enabling students to use ICT in order to learn more 

efficiently); 

Á Knowledge Deepening (enabling students to acquire in-depth knowledge of 

their school subjects and apply it to complex, real-world problems), and 

Á Knowledge Creation (enabling students to create the new knowledge). 

Based on case studies done in OECD countries, with the aim to better understand 

how ICT relates to educational innovation, Venezky and Davis (2002) introduced a 

'battery'  of  factors  recognized  as  crucial  ones  in  successful  integration  of  ICT  

in education/schools. Their case studies reveal that within the OECD countries there 

are  two  far-reaching  changes  occurring  in  K-12  schooling.  First,  a  variety  of 

instructional reforms are underway, driven by a perceived need to reorient schooling 

from rote learning, shallow but wide coverage, and individualistic learning processes 

to higher level skills, problem solving, in depth study, and collaborative learning. 

Every  OECD  country  is  working  to  install  networks  in schools,  connect  them  to  

the  Internet,  and  ensure  a  workable  configuration  of multimedia  computers,  

educational  software,  technical  support,  and  ICT-savvy teachers. 

Venezky and Davis (2002) claim that both infrastructure and teacher competencies 

are required for successful implementation of ICT in a school. The balance of these 

two factors, above a critical level of infrastructure, depends upon the school context: 

how  ICT  is  used  and  the  amount  of  technical  support  available  to  teachers.  In 

addition, during the initial stages of implementing ICT in a school, a reliable and 

userfriendly infrastructure is critical. As teachers become more technically 
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competent, than  their  general  pedagogical  abilities  and  their  ability  to  integrate  

ICT  into  the curriculum become more important.  

Within  any  school,  acquisition  of  ICT  skills  by  the  teaching  staff  may  not  lead  

to deployment  of  these  skills  for  teaching.  However,  sufficient  professional 

development opportunities and support, compensated time off for training, and an 

adequate  ICT  infrastructure  present  the  optimal  conditions  for  advancing  the 

adoption of ICT by a school staff. Teachers need time and support to experiment with 

various scenarios  of how ICT can be (best) integrated into their teaching. The most 

successful staff development programs teach both ICT skills and related pedagogical 

skills, including how to integrate ICT in teaching.  

Although there is no unique successful model of ICT integration into the school 

system, several crucial factors for efficient implementation were recognized and 

include: focusing on students and their learning; enpowering the school and its 

human capital; leadership and coherence; inclusion of relevant parties; follow-up 

and regular assessment. 

1.6. 5ƛƎƛǘŀƭƭȅ aŀǘǳǊŜ {ŎƘƻƻƭǎ ς ¢ƘŜ Dƻŀƭ ƻŦ L/¢ 
LƴǘŜƎǊŀǘƛƻƴ 

The general aim of CARNet's e-Schools pilot project is to make digitally mature 

schools. Indeed, the full name of the project "e-Schools: Establishing a System for 

Developing Digitally Mature Schools (pilot project)" indicates the weight that this 

concept received. Therefore, it seems appropriate to focus on its definition, 

conceptualization and measurement. Digital maturity can be defined as a concept 

that describes the extent to which "an organisation uses sophisticated tools to drive 

performance and demonstrates an on-going commitment to technology, 

technology-led initiatives and digitally managed processes" (Coleman Parkes 

Research, 2014). Currently several models of digital maturity exist which are mainly 

intended for specific type of organizations or sectors (e.g., digital business, 
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healthcare, marketing, etc.) They enable organizations to estimate their 

organizational maturity, by providing comparative standards and guidelines for 

actions to improve digital competencies and increase the level of organizational 

digital maturity. Several assessment tools for digital maturity are also available for 

organizations, e.g. Digital Maturity survey (Deloitte, n.d.) or Digital Maturity 

assessment (Creative Construction, n.d.). The results obtained in those kinds of 

surveys help organizations to understand their strengths and weaknesses from a 

digital perspective. After receiving the results about digital maturity of the 

organization, consulting services are usually suggested, providing guidelines for 

digital strategy development and organizational transformation for the future.  

In educational sector, several frameworks and self-assessment tools promoting the 

integration of digital technologies in education are available, usually accompanied 

by training systems at national/international level (for overview of Frameworks and 

self-assessment questionnaires see Kampylis, Punie, & Devine, 2015). A large study 

on digital maturity called 'Digital maturity: The next big step' was conducted in 2014 

(Coleman Parkes Research, 2014). The study included respondents from the UK, 

Ireland, France, Germany, Spain, Italy, Netherlands, Belgium, the Nordics (Sweden, 

Finland, Norway, and Denmark), Switzerland, Russia, and the Middle East. 

Respondents were 1,245 business decision makers across eight vertical sectors, 

including education, legal, utilities/energy, healthcare, public sector, retail, 

manufacturing and financial services. The results revealed that education was "the 

most progressive sector in terms of making the transition from a state of digital 

transformation to digital maturity" (Coleman Parkes Research, 2014). More leaders 

from the educational sector perceived digital maturity as a key priority (80%) than 

leaders from other sectors. Educational leaders were also confident that their 

organizations (mainly schools and universities) could reach digital maturity within 

two years from the assessment.  

In Croatia, digitally mature schools are defined within the e-Schools pilot project as 

"schools on a high level of integration of ICT in their life and work" (CARNet, 2016a). 
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In these schools ICT is systematically used in school management and business 

processes, as well as in teaching and learning. In order to assess digital maturity of 

primary and secondary schools in Croatia, a document named Framework for the 

Digital Maturity of Schools (CARNet, 2016b) has been developed by the Faculty of 

Organization and Informatics, University of Zagreb, in cooperation with CARNet, as 

part of the e-Schools pilot project. Based on the Framework for Digital Maturity, 

instruments for self-evaluation and external evaluation of the digital maturity of 

schools have been created. The intention is that schools, as well as policy creators 

and decision-makers, could use the Framework for Digital Maturity as a guide for 

integration of ICT in learning, teaching, and business activities on the school level, or 

as a guide for the development of policies and initiatives for the purpose of the 

successful integration of ICT into the educational system. 

The Framework for the Digital Maturity of Schools defines the areas and levels of the 

digital maturity of schools. Five areas of digital maturity of schools have been 

proposed according to the Framework: 1) Leadership, planning and management, 2) 

ICT in learning and teaching, 3) Development of digital competencies, 4) ICT culture, 

and 5) ICT infrastructure. Each area is consisted of several elements, as noted in the 

Table 1.  
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Table 1. Areas and Elements of the Digital Maturity of Schools According to the 
Framework for the Digital Maturity of Schools (CARNet, 2016b) 

Area Element 

Leadership, 
Planning and 
Management 

Á Vision, strategic guidelines and objectives of ICT integration 
Á Plan and programme of school development from the perspective of ICT 
Á Managing the integration of ICT in learning and teaching 
Á Managing the integration of ICT in the school's business activities 
Á Managing data collected by means of information systems 
Á Regulated access to ICT resources 
Á Use of ICT in teaching students with special educational needs 

ICT in Learning 
and Teaching 

Á Awareness 
Á Planning 
Á Use 
Á Digital content 
Á Evaluation of students 
Á Students' experience 
Á Special educational needs 

Development  
of Digital 
Competences 

Á Awareness and participation 
Á Planning 
Á Purpose of professional training 
Á Self-confidence in the use of ICT 
Á Digital competences of students 
Á Special educational needs 
Á Informal learning 

ICT Culture 

Á Access to ICT resources by educational staff 
Á Access to ICT resources by students 
Á Network presence 
Á Communication, information and reporting 
Á Netiquette 
Á Copyright and intellectual property 
Á Projects 

ICT Resources 
and Infrastructure 

Á Planning and procurement 
Á Network infrastructure 
Á ICT equipment in the school 
Á ICT equipment for educational staff 
Á Programme tools in schools 
Á Technical support 
Á Equipment maintenance 
Á Central repository of digital documents and educational content 
Á Information security system 
Á Licensing control 

 

The Framework for the Digital Maturity of Schools also defines five levels of digital 

maturity of schools: 1) Digitally unaware, 2) Digital beginners, 3) Digitally competent, 

4) Digitally advanced, and 5) Digitally mature. Digitally unaware schools do not 

recognize possibilities of using ICT in learning, teaching, and business activities. 

Educational staff does not develop their digital competencies, on-line 



 

 

 

Scientific Research on the Effects of the Project "e-Schools: Establishing a System for the Development of Digitally Mature 
Schools (pilot project)" 

29/217 

communication with school is not possible, ICT infrastructure is not provided, and 

there are only few computers available in such schools. By contrast, digitally mature 

schools recognize numerous possibilities of ICT use in learning, teaching, and 

business activities, and they use ICT on daily basis. ICT is incorporated into strategic 

documents of digitally mature schools, as well as in the school plan and program 

development. Digitally mature schools foster systematic approach to the 

development of digital competencies of educational staff and students. Teachers in 

digitally mature schools use ICT for innovating teaching and for students' 

performance assessment. They use shared digital repository that is also available to 

students. Digital content is protected by appropriate licenses. Entire school has a 

developed network infrastructure. Access to ICT resources is available in all premises 

and from private devices. An information security system based on best practice has 

been developed and software licensing is systematically controlled and planned. A 

mature school is characterized by different ICT activities, there is good cooperation 

between the staff and the students, as well as between the school and other 

stakeholders by means of on-line communication tools and the school's e-services. 

As mentioned, several frameworks and self-evaluation tools for assessing the degree 

of integration of ICT in educational organizations are in use in a number of European 

countries and wider. The Framework for the Digital Maturity of Schools in Croatia 

was created on the basis of two existing European frameworks: DigCompOrg 

(Kampyls et al., 2015), the European framework for the digital maturity of 

educational institutions, and the e-Learning Roadmap tool (NCTE, 2009) which was 

used in Ireland for the purpose of certifying digitally mature schools.  

The e-Learning Roadmap (NCTE, 2009) is a planning tool designed to help schools to 

identify where are they currently positioned in relation to e-Learning, and where 

they would like to go. Schools evaluate themselves on a number of elements related 

to Leadership & planning, ICT & the Curriculum, Professional development, e-

Learning Culture, and ICT Infrastructure. Each element is described by four 

statements describing different levels of digital maturity that are categorised as 

http://ec.europa.eu/jrc/en/digcomporg
http://www.ncte.ie/elearningplan/roadmap/
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follows: Initial, e-Enabled, e-Confident, and e-Mature. Self-assessment tool is 

accompanied with Education's e-Learning Handbook that provides a step by step 

guide for development of the school's e-Learning Plan and delineates the key roles 

and responsibilities of all involved in the development of the plan.  

While The e-Learning Roadmap is developed primarily for the assessment of schools 

in Ireland, The European Framework for Digitally-Competent Educational 

Organisations (DigCompOrg) is a European reference framework (authored by 

Kampylis et al., 2015). It adopts a systemic approach to organisational digital capacity 

and goes beyond a synthesis of current conceptualizations and practices described 

in existing frameworks that depict digital maturity in different educational contexts 

and countries. The DigCompOrg Framework is aimed at facilitating transparency and 

comparability between related projects throughout Europe. It "can be used by 

educational organisations (i.e., primary, secondary and VET schools, as well as higher 

education institutions) to guide a process of self-reflection on their progress towards 

comprehensive integration and effective deployment of digital learning 

technologies" (Kampylis et al., 2015, p. 4). DigCompOrg focuses mainly on the 

teaching, learning, assessment and related activities that educational organisations 

carry out. It can also be used by policymakers as strategic planning tool to encourage 

policies for the successful integration of digital learning technologies by educational 

organisations at different levels (regional, national and European). 

The DigCompOrg framework includes seven key elements and fifteen sub-elements 

that are common to all education sectors. In addition to these cross-sector elements 

(and sub-elements), DigCompOrg is open to the addition of sector specific elements. 

Sub-elements are further described by 74 descriptors. Seven cross-sector elements 

as defined in DigCompOrg are: Leadership and governance practices, Teaching and 

learning practices, Professional development, Assessment practices, Content and 

curricula, Collaboration and networking, and Sector-specific element(s).  



 

 

 

Scientific Research on the Effects of the Project "e-Schools: Establishing a System for the Development of Digitally Mature 
Schools (pilot project)" 

31/217 

In-depth analysis and comparison of 15 existing frameworks and self-assessment 

questionnaires (including the e-Learning Roadmap tool) that preceded the 

development of The DigCompOrg framework was based on the concept of Creative 

Classrooms (CCR). "Creative Classrooms are conceptualised as innovative learning 

environments that fully embed the potential of ICT to innovate and modernise 

learning and teaching practices" (Bocconi, Kampylis, & Punie, 2012, p. 7). The term 

'creative' refers to fostering creative learning through technologies, but also 

encompasses other innovative practices, including collaboration, personalisation, 

active learning and entrepreneurship; while the term 'classrooms' refers to different 

types of learning environments, in formal and informal settings.  

Multi-dimensional CCR concept consists of eight key dimensions (Content and 

curricula, Assessment, Learning practices, Teaching practices, Organization, 

Leadership and values, Connectedness and Infrastructure), and 28 reference 

parameters (building blocks) that capture the essential elements of Creative 

Classrooms. In CCR, "curriculum and content are open, providing learners with 

concrete opportunities for developing 21st century skills, such as problem-solving, 

inquiry, collaboration, and communication. Learning is flexible and engaging, 

meeting students' individual needs and expectations. Leadership is open and 

participatory, supporting teachers'/educators' innovative practices. E-Assessment 

paradigm now reflects the core competences needed for life in the 21st century" 

(Bocconi et al., 2012, p. 7).  

  

http://www.ncte.ie/elearningplan/roadmap/
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2. C!/¢hw{ ¢I!¢ LbC[¦9b/9 L/¢ Lat[9a9b¢!¢Lhb 

Although there is almost a general consensus that ICT skills are extremely important 

in modern education, and that the potential ICT has for improving educational 

process is substantial, implementation in the educational system is far from easy. 

Relevant literature is abundant with different obstacles which may hinder ICT 

adoption and integration. On the other, more optimistic, hand, there are also 

conditions which facilitate this process. We have tried to find as many of these as 

possible and list them in a systematic and meaningful way. Although these elements 

are usually called barriers and enablers, respectively, both of them can be 

conceptualized as variants of basically, or conceptually, the same factor. Following 

this reasoning, we have not used the categorization based on 'barriers' and 

'enablers'. Rather, we tried to map as many relevant factors from the literature, 

which can be seen as variables, i.e. they can vary from being detrimental to being 

beneficial for ICT adoption, integration and use. This review of factors which 

influence implementation of ICT in education is not conclusive or all-inclusive. The 

references included in this report possibly ignored or overlooked some important 

papers and reports, and, consequently, some potential additional factors. However, 

the authors believe that they have gathered more than a critical amount of 

references and covered the most essential variables.  

In this context, it is also important to note that, according to Hutchinson and Reinking 

(2011), there is little consensus on the factors that may present obstacles to 

successful integration of ICT in education. Although different methods have been 

used (i.e., qualitative, quantitative and mixed), the consistency of the results is 

limited. Therefore, even if all possible studies relevant to the topic of barriers or 

enablers to ICT adoption and integration were included, there would be a real 

possibility that in other samples, using different measures, at different points in time, 

different factors would emerge as significant.  
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In the following overview, we tried to include all factors which might affect the 

integration of ICT in education, ignoring their valence in the original source (i.e., 

barriers or enablers). Following several previous authors (Balanskat, Blamire, & 

Kefala, 2006; Bingimlas, 2009; Jones, 2004) we divided these factors into three 

categories ς teacher-level factors, school-level, and system-level factors. In other 

words, we divided the factors whether they were characteristics of teachers, schools, 

or school systems, respectively. Some of them are consistent across different 

studies, groups and subjects, and some are more specific in terms of generalizability.  

нΦмΦ ¢ŜŀŎƘŜǊπ[ŜǾŜƭ CŀŎǘƻǊǎ 

2.1.1. Digital Competencies  

In the recent years numerous contributions were directed toward defining "digital 

competence" as an important requisite for digital era. Moreover, due to the 

advancements in the availability of technology, the operationalisations of digital 

competence have changed over time (Siddiq, Hatlevik, Olsen, Throndsen, & Scherer, 

2016). In an integrative literature review on digital competence and related terms, 

Gallardo-9ŎƘŜƴƛǉǳŜΣ ŘŜ hƭƛǾŜƛǊŀΣ aŀǊǉǳŞǎ-Molias and Esteve-Mon (2015) identified 

extensive literary diversity surrounding this concept, as well as a variety of its 

theoretical interpretations (e.g., Digital Literacy, Digital Competence, eLiteracy, e-

Skills, eCompetence, Computer literacy, and Media literacy). Digital competence has 

been viewed as both, the technical use of ICT and more broadly as the knowledge 

application or as 21st century skills. On the basis of this literature review, digital 

competence were delineated as multi-faceted concept that still lacks clear 

assessment guidelines.  

Digital competence was defined by the European Parliament and the Council of the 

European Union as: "the confident and critical use of information Society technology 

(IST) for work, leisure, learning and communication. It is underpinned by basic skills in 

ICT: the use of computers to retrieve, access, store, produce, present and exchange 
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information, and to communicate and participate in collaborative networks via the 

Internet" (p. 13). 

Furthermore, in an attempt to synthesize existing frameworks of digital competence 

as a 21st century skill and thereby to propose specific descriptions and dimensions of 

the construct, the Joint Research Centre Institute for Prospective Technological 

Studies (JRC-IPTS) launched a project that resulted in a comprehensive and yet 

flexible framework - DigComp. In this context, Ferrari (2012) defined digital 

competence as "the set of knowledge, skills, attitudes, abilities, strategies, and 

awareness that are required when using ICT and digital media to perform tasks; solve 

problems; communicate; manage information; collaborate; create and share 

content; and build knowledge effectively, efficiently, appropriately, critically, 

creatively, autonomously, flexibly, ethically, reflectively for work, leisure, 

participation, learning, and socialising" (p. 30). 

Despite the fact that digital competence shares some similarities with closely related 

concept of digital literacy, the two of them are not identical (Gallardo-Echenique et 

al., 2016). Digital literacy has a longer tradition and reflects a combination of 

technical-procedural, cognitive, and emotional-social skills. In this regard, two main 

approaches to these constructs were highlighted: digital competence at the 

convergence of multiple literacies and digital competence as a new literacy involving 

new components and a high degree of complexity (Ferrari, Punie, & Redecker, 2012).  

The DigComp ς A Framework for Developing and Understanding Digital Competence 

in Europe (Ferrari, 2013) is based on a review of 15 digital competence frameworks 

including: (a) a conceptual mapping of digital competence (Ala-Mutka, 2011), (b) an 

analysis of case studies of several digital competence frameworks (Ferrari, 2012), 

and (c) a Delphi study investigating the opinions on what it means to be digitally 

competent expressed by relevant stakeholders and experts (Janssen et al., 2013).  

The DigComp framework establishes five areas of digital competence: Information, 

Communication, Content creation, Safety, and Problem solving. Each of these five 
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areas further contains the particular competences. The third level formulates a 

discrete number of proficiency levels for each competence, while the fourth level 

outlines examples of knowledge, skills, and attitudes applicable to each competence. 

The last and fifth level displays a contextual elaboration by providing examples of 

the applicability of the competence for different purposes. In this vein, the DigComp 

framework represents one of the most recent and extensive frameworks which 

attempts to outline what digital competence is and which specific aspects it includes. 

As a conceptual framework, the DigComp aimed to be a start in conceptions and 

interpretations of digital competence and social practices using digital media, which 

over time will have to become more elaborated and specified. Also, in order to be 

implemented, the competences are ment to be adapted to the particular needs of a 

specific target group. The level of abstraction of the competences that are foreseen 

in the framework allows stakeholders to refine and specify sub-competences in the 

terms they consider most appropriate for the target groups or context (Ferrari, 

2013). In the area of teachers' digital competence, there are several national (e.g., 

Norway, Slovenia) and international (e.g., UNESCO, ISTE) competence frameworks, 

each with their own underlying logic, specificity and level of development. 

In Croatia, the DigComp framework was recently adapted and upgraded according 

to the specific characteristics and needs of particular beneficiary groups in schools 

and of the educational system of the Republic of Croatia. Specifically, the Croatian 

Framework for the Digital Competence of Beneficiaries in School including the 

ǘŜŀŎƘŜǊǎ ό¿ǳǾƛŏΣ .ǊŜőƪƻΣ YǊŜƭƧŀ YǳǊŜƭƻǾƛŏΣ DŀƭƻǑŜǾƛŏΣ ϧ tƛƴǘŀǊƛŏΣ нлмсύ ǿŀǎ developed. 

The Framework for the Digital Competence describes sets of competencies required 

to perform certain activities in school, by using digital technology and resources. In 

this regard, the Framework connects sets of competences to job activities of target 

user groups in school: teachers, professional staff, headmasters and administrative 

staff. 
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Digital competencies described in the Framework are considered within three 

dimensions: 1. General digital competencies, 2. Competences for the application of 

digital technology in education, and 3. Digital competencies for school management. 

For educational staff general digital competencies and competences for the 

application of digital technology in education pertain, while for the headmasters 

general digital competencies and digital competencies for school management are 

relevant. 

General digital competencies in the Croatian Framework for the Digital Competence 

of Thearchers are aligned with European Framework "DigComp 2.0: The Digital 

Competence Framework for Citizens" (Vuorikari, Punie, Carretero Gomez, & Van den 

Brande, 2016). DigComp is a document that is "aimed to be a tool to improve citizens' 

digital competence, to help policy-makers to formulate policies that support digital 

competence building, and to plan education and training initiatives to improve digital 

competence of specific target groups" (Vuorikari et al., 2016, p. 5).  

Competences for the application of digital technology in education were developed 

based on UNESCO ICT Competency Framework for Teachers (Hine, 2011), IT 

competency Framework for Teacher (Kennisnet, 2012), and E-ǑƻƭǎǘǾƻΥ LǎƘƻŘƛǑőŀ 

standarda e-ƪƻƳǇŜǘŜƴǘƴƛ ǳőƛǘŜƭƧΣ ǊŀǾƴŀǘŜƭƧ ƛƴ ǊŀőǳƴŀƭƴƛƪŀǊ όYǊŜǳƘ ϧ .ǊŜőƪƻΣ нлммύΦ  

Each of the dimensions of digital competence in the Framework for Digital 

Competencies is described in several areas. Within each area sets of competencies 

are defined and elaborated by several elements of competence. Finally, each of the 

elements of competence is elaborated at three levels of complexity - foundation, 

intermediate and advanced. A Framework for the Digital Competence of Teachers in 

Croatia is presented in Table 2. 
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Table 2. Croatian Framework for the Digital Competence of Teachers ό¿ǳǾƛŏ Ŝǘ ŀƭΦΣ 
2016) 

Dimension Area Competence 

G
e

n
e

ra
l D

ig
ita

l C
o
m

p
e

te
n
c
ie

s 

O1. 
Information 

and Data 
Literacy 

O1.1. Examining, browsing, searching and filtering data, information and digital 
content. 

O1.2. Evaluating data, information and digital content. 

O1.3. Managing data, information and digital content. 

O2.  
Communication  

and 
Collaboration 

O2.1. Interacting through digital technologies. 

O2.2. Sharing through digital technologies. 

O2.3. Engaging in citizenship through digital technologies. 

O2.4. Collaborating through digital technologies. 

O2.5. Netiquette (respecting behavioural norms in digital environments).  

O2.6. Managing digital identity. 

O3.  
Digital Content 

Creation 

O3.1. Developing digital content. 

O3.2. Integrating and re-elaborating digital content. 

O3.3. Copyright and licences. 

O3.4. Programming. 

O4.  
Safety 

O4.1. Protecting devices. 

O4.2. Protecting personal data and privacy. 

O4.3. Protecting health and well-being. 

O4.4. Protecting the environment.  

O5.  
Problem 
Solving 

O5.1. Solving technical problems. 

O5.2. Identifying needs and technological responses.  

O5.3. Creatively using digital technologies. 

O5.4. Identifying digital competence gaps.  

C
o
m

p
e

te
n
ce

s f
o
r 

th
e

 A
p
p
lic

a
ti
o

n
 o

f  

D
ig

ita
l T

e
c
h
n
o

lo
g

y
 in

 E
d
u
ca

ti
o
n 

P1.  
Using Digital 
Technologies  

in  
Teaching and 

Learning 

P1.1. Including digital technologies in curriculum planning. 

P1.2. Using digital technologies in teaching. 

P1.3. Appling digital educational content and learning scenarios in the 
teaching process. 

P1.4. Creating digital educational content and learning scenarios in the 
teaching process. 

P1.5. Designing environment for active learning and knowledge construction 
by using digital technology. 

P1.6. Using digital technology for monitoring and assessing students. 

P2.  
Working in  
the School 

Environment 

P2.1. Using digital technology for classroom management. 

P2.2. Keeping pedagogical documentation in digital format. 

P2.3. Collaborating with students, teachers and parents in the digital 
environment. 

P3. 
Professional 

Education and  
Lifelong 
Learning 

P3.1. Learning by means of digital technology and learning about the use of 
digital technology in the classroom. 

P3.2. Exchanging knowledge and experience about subject area and teaching 
practices in a virtual environment. 
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Teachers digital competences are viewed as a key factor that enables teachers to 

change their educational practice and to implement technologies in their 

educational practice (Ertmer & Ottenbreit-Leftwich, 2010). Therefore, besides the 

DigComp proposal adaptations for teachers, several other models of competence in 

ICT have been proposed in recent years for teachers, e.g. those developed by the 

International Society for Technology in Education [ISTE] (2008), UNESCO (Hine, 2011) 

and the Technological Pedagogical Content Knowledge (TPACK) (Mishra, Koehler, & 

Kereluik, 2009). Given that each of these models has its own dimensions, there is a 

lack of explicit agreement about defining a common competence framework (Hall, 

Atkins, & Fraser, 2014). Nonetheless, the technological competences and 

pedagogical competences are the two large subsets that can be explicitly identified 

within different ICT competence frameworks for teachers. It has been suggested that 

the pedagogical competences are influenced by the technological ones (Ertmer & 

Ottenbreit-Leftwich, 2010). This means that although technological competences do 

not suffice to integrate ICT into classrooms, they are actually required for the 

development of teachers pedagogical competences. 

Recently, Almerich, Orellana, SułǊŜȊ-wƻŘǊƝƎǳŜȊ, ŀƴŘ 5ƝŀȊ-DŀǊŎƝŀ όнлмсύ ǾŀƭƛŘŀǘŜŘ ŀ 

basic ICT competences model as a common model for all teachers at all levels of 

education (primary, secondary and tertiary). The model comprises technological and 

pedagogical competences as two subsets of a unique set of teachers' ICT 

competences. Technological competences include knowledge and skills which 

enable teachers to master technological resources needed for their teaching 

practice, while pedagogical competences refer to knowledge and skills which allow 

theachers the employment of technological resources in curricular designs and in 

planning of their teaching. The results indicated that technological competences act 

as the antecedents required to develop pedagogical competences constituting the 

basis of the pedagogical competences. Therefore, teachers have to master 

technological competences first in order to implement the pedagogical 

competences.  
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Several authors (e.g., Bingimlas, 2009; Jones, 2004) have suggested that teachers' 

adoption and integration of ICT is dependent on their skills and competences in using 

those resources. For example, some studies have shown that teachers choose not to 

use ICT in teaching because they lack the skills, and not because it makes sense in 

the context of appropriate teaching approach (Balanskat et al., 2006). Similarly, 

based on previous studies, Buabeng-Andoh (2012) concluded that ICT competence 

is one of the major predictors of ICT adoption, that is, that individuals which reject 

ICT in education system usually do not have sufficient knowledge and skills to make 

an informed decision. Balanskat et al. (2006) suggest that this effect is mediated by 

motivation and confidence in using ICT, that is, low ICT skills lower the motivation 

for ICT use in teaching and confidence in using technology, which leads to low actual 

use (see the section 'Confidence in using ICT/Computer self-efficacy'). Naturally, if 

teachers do not have appropriate skills for using technology, and if they are 

somewhat self-aware of their competencies, they will not be confident about 

integrating these new tools into their teaching. Consequently, their motivation to 

use and actual use of ICT in lessons will decrease. These results and findings of 

different studies are quite intuitive and may seem as rational human behavior. In 

other words, teachers who do not possess adequate knowledge, skills, and attitudes 

(i.e., competencies) to successfully use new technologies in class, act reasonable 

when they choose traditional teaching methods instead of ICT. However, this also 

implies that one of the priorities in efforts to implement ICT into education is to 

provide teachers with appropriate education in order to gain at least minimal levels 

of digital competencies. Although professional development programs should offer 

more than just ICT skills training (see also section 'Appropriateness of teacher 

training'), educating teachers, who are the foundation of ICT integration in schools, 

and turning them into competent technology users is likely to have multiple effects. 

That is, positive change in teachers' digital competencies will also motivate them to 

put their newly-acquired skills into practice and reduce anxiety and fear of failure 

(see also next section 'Confidence in using ICT/Computer self-efficacy') which are 

important barriers to ICT use, especially with 'digital natives' (Prensky, 2001) which 






































































































































































































































































































































































