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Abstract 'The students of today have mostly grown up surrounded by numerous digital
technologies, like cell-phones, computers and the internet; therefore they are called digital natives
by some scholars. These information and communication technologies are indispensable parts
of their lives. The digital gaps which are caused by the (different) use of digital technologies are
socially relevant primarily in school, as they influence the inequalities in education. In our article,
we present the possible approaches of digital inequalities in school, the gap between teachers and
students and the differences among students. We introduce the concepts and theories about the
digital natives then sum up the main criticism about this thesis. Recent empirical studies and
their results are presented to argue in favour of the heterogeneity of the digital native’s generation.
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1. Introduction

The problem of digital gaps or digital inequalities in education can be approached in two
different ways. First, there are generational differences in ICT knowledge and usage between
students and teachers. This is what the sociological literature describes with the popular terms
“digital natives” and “digital immigrants” (Prensky 2001a). The main question that emerges in
regard of this type of inequality is whether teachers are able to prepare students for their later
life in an ICT based society? The other approach of digital inequalities in education focuses on
the differences of ICT usage and knowledge among the digital native generation, the students.
Many empirical researches inspired by the digital native-digital immigrant concept point out
that the present generation of students cannot be considered as a homogenous group as far as
their technology use is concerned. There are differences between them in terms of access, mode
of use and ICT competence. These divergences among students imply the question how they
influence the students’ chances in education, or in other words, what impact ICT use has on
school performance. How does ICT use contribute to a better or a worse school performance?

This paper aims to give a detailed overview of the two approaches of digital inequalities
outlined in the introduction in order to offer a better understanding of the implications of ICT
in education. We will first introduce the concepts of digital gap and digital inequalities in social
sciences to familiarize the reader with some basic notions of the topic in focus. In the second
chapter we give a summary of the concepts and theories of the emergence of a new, digitally
well-equipped and technology-savvy generation. Then improvements of the concept and criticism
are presented in the next section, as many scholars questioned the adequacy of these thoughts
on the digital gap between students and teachers. To support the critics, the latest empirical
findings of both quantitative and qualitative studies are introduced. These empirical works also
refer to the second approach of digital inequalities in education, namely to the differences of the
use among students. We intend to highlight the arguments that emphasize the heterogeneity
of the digital natives.

2. The Digital Gap and the Digital Inequality Concepts

The interest of social sciences in technologies and their social implications has been a rather
marginalized territory of research for a long time. However, first the appearance and spread of
the television, then of other information and communication technologies - like cell-phones,
computers and the internet - has directed the attention of social scientists gradually on these
technologies and their effects on social life. Sociologists have caught up on these phenomena
because of their characteristic of creating some kind of inequalities among groups and indi-
viduals in society (BOGNAR — GAaLAcz 2004). When ICT began to spread, two common views
emerged concerning the effects of them on social stratification. People and scientists had great
expectations in connection with these technologies. They presumed that by giving access to
information, knowledge and opportunities, the information and communication technologies
would diminish social inequalities. The other — more pessimistic — view did not expect the ICT
to decrease but to increase social inequalities as access of and competencies for these technolo-
gies are not evenly distributed in society (PINTER 2007, DIMAGGIO et al. 2001). Although both
views can be theoretically supported, the latter assumption turned out to be realistic, since
empirical studies have revealed huge differences both between regions or countries, and inside
the societies, between individuals or groups of individuals.

The empirical studies applied distinct approaches to the digital differences according to the
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level of penetration. At the beginning — when penetration was low - emphasis was put on the
access, and dichotomous distinctions were made between the ones who have access to ICT and
who do not, or later between those who use these applications and who do not. This is the concept
of the digital gap or digital divide (DIMAGGIO — HARGITTAI 2001). Analyses with the focus on
the digital divide have tried to reveal the socio-economic characteristics of the users and non-
users. In a huge empirical study Norris (2001) unfolded the variables that influence the digital
gap. It is not surprising that these factors are identical with the traditional socio-economic and
demographic variables: gender, age, ethnicity, educational attainment, income, occupation and
type of residence (rural or urban) are the main predictors of ICT access and use. According to
Norris’s findings, the variable that has the most significant impact on the digital divide is age.
Young generations are ten times more likely to use the new information and communication
technologies than older people. Thus generational differences, which will be discussed later in
this paper, seem to beconstitute a significant dimension of the digital inequalities in terms of
access and use.

When penetration reached a higher level, the focus of research has shifted from the di-
chotomous distinctions between users and non-users to the differences among the users. It
has simply lost relevance to investigate the characteristics of the ones who have and who have
no access to ICT, as access and use were available for the majority of the society'. This new
approach directed the attention of researchers from the digital divide to digital inequalities.
Thus, the term of digital inequalities refers to the differences among the users concerning the
quality of use. These differences can be investigated in many dimensions. DiMaGGIO and
HaRraGITTAI (2001) — Who introduced the term of digital inequalities — suggest five dimensions
of the digital inequalities. The first one is that of the (1) technical apparatus including hardware
and software. The quality of the computer or other device that one uses to access the World
Wide Web generates inequalities in use as the bad status of the hardware or the lack of special
software limits the use. Technical apparatus also includes the type of connection. The dial-up
connections make many applications difficult or unreachable; while a broadband connection
does not limit the usage. Researches reveal the huge importance of the broadband connection
in the ways of use. This type of connection leads to quantitative and qualitative changes in use.
Broadband access may enhance the period of time spent with surfing the Internet. In a panel
survey, HiTt and TAMBE (2010) found an increase of 1300 minutes in the use in a month when
the connection was changed to broadband access. They also revealed changes in the quality of
use as people visited more entertaining and news sites after shifting to broadband connection.
KoLko (2010) witnessed in his research a shift to “socially undesirable” uses e.g. downloading
music as an outcome of the broadband access. Another dimension of the digital inequalities is
(2) the autonomy of use according to DiMaggio and Hargittai. This category includes the place
of use, the control of use and other aspects of autonomy. The use at home or at a public place
can differ a lot. For example, the time of use may be limited in a library or school, and filters
may be applied which hamper the usage. An important dimension of inequalities lies in the (3)
ICT competencies, skills and knowledge. These cognitive factors vary among users leading to
differences in the use of the internet. (4) Social support may also generate inequalities, as the
use is facilitated for those who receive support from their family, friends. The last dimension

! Of course, the digital divide is still significant in many societies, primarily in developing countries, and the
investigation of groups excluded from access and the use of ICT can be relevant in developed societies as well,
but the digital inequalities among users is more in focus.



2015. 1. ; DERE Studies 119

on the authors’ list is (5) the purpose of use which can be very diverse. They make a distinction
whether the use increases economic productivity, political or social capital, or the one serves
mainly for entertainment. It is foreseeable that the two categories of use have a great impact on
the inequalities among users.

Both the digital divide and the digital inequality conception are applied in studies dedicated
to the differences between the digital immigrants and natives, and the generation of the digital
natives itself. Before moving on to the empirical results, we describe the concepts and theories
of the digital natives in detail.

2. The Teacher-Student Digital Gap
Concepts of the Digital Natives and Digital Immigrants

The concepts of an emerging new generation which differs in many ways from the previous
one has begun to appear in the late1990s. Many terms were used to describe this generation
of which the most popular ones are the Net Generation (TaApscoTT 1998), the Digital Natives
(PRENSKY 2001a), the Millennials (OBLINGER 2003) and the Screenagers (RusHkoOF 2006). These
descriptions refer to the rise of a new generation that was born at the time when the different
information and communication technologies began to spread rapidly. Some authors specify
the period of time when this new generation was born. According to Tapscott, the Net Genera-
tion consists of those who were born between 1977 and 1997. Oblinger defines a shorter period
of time for the Millennials: they are the group of people born between 1982 and 1991. Prensky
does not give the exact dates for the birth of the digital natives, but his followers estimate the
rise of the digital natives from the 1980s (PALFREY-GASSER 2008).

Although there are differences in defining the roots of the emergence of the new generation,
all concepts share the view that one of the main characteristics of these children (and adults by
now) is that they got to know ICT as a natural part of life. They have not known the world with-
out cell phones, computers and internet and could not imagine how things would work without
these devices. The socialisation among ICT has influenced the net generation’s skills and the way
they think and learn. That is why most of the theories concerning the digital natives are tightly
connected to discussions about the education system in the 21% century.

The most popular concept belongs to Marc PRENsKY (2001a, 2001b) who makes a distinction
between the so-called digital natives and the digital immigrants. He assumes that all the changes
we see in the generation of the students nowadays -their clothes, slang, styles etc. - are due to
the fact that they are the first generation who grew up with the new information and commu-
nication technologies. The name the author gives this generation - the digital natives — refers
to their ability to speak the digital language as a “native speakers” (PRENSkY 2001a. 1.). They
have learnt all the skills and knowledge about ICT naturally as a “mother language”. In contrast,
those who met the new digital technologies later in their lives could not fully acquire the digital
language they retained an “accent”. This is what happens to a migrant when settling in a new
country getting to know a new culture. Most immigrants retain an accent, although they learn
the language, the traditions and the norms of a new culture. This is why Prensky uses the term
digital immigrants for the generation preceding the digital natives. The accent of the digital im-
migrants appears in many of their actions. for instance when they print out a document to edit
it rather than doing it on the computer. These differences between the generations challenge
the education system. Education is facing the problem that the digital natives are taught by the
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digital immigrants. This situation results in complaining teachers about their students who do

not pay attention and complaining students about their teachers, because they find their teach-
ing methods boring and out of date. This mutual dissatisfaction leads to inefficient education.
Prensky emphasizes that the teaching staff has to adapt to the changed skills, abilities and way of
thinking of the students. He deduces the change of digital natives’ thinking patterns from social

psychology and neuroplasticity. The social psychological argument includes the presumption

that the thinking patterns change depending on one’s experiences (PRENSKY 2001b: 2). Studies

revealed that the environment and culture in which people are raised affect and determine their
thinking patterns (PRENSkY 2001b: 3). The students of today were raised in an ICT “culture”
that’s why we can assume that their way of thinking has changed. Neuroplasticity is a discipline

in neurobiology which studies the physical changes of the brain that occur due to its persistent

stimulation. Prensky considers the exposure to videogames, the computer and the internet such

a stimulation which causes physical changes in the brains of the children. What are the different

attitudes and characteristics of the digital natives and the digital immigrants? In their paper for
educators Jukes and Dosaj (2006) collected these differences (Table 1).
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< Characteristics of the digital natives and the digital immigrants. Source: JUKES — DosAj 2006. 37.

DIGITAL IMMIGRANTS

1. TABLE

DIGITAL NATIVES

prefer receiving information quickly from multiple
multimedia sources

prefer slow and controlled release of information from
limited sources

prefer parallel processing and multi-tasking

prefer singular processing and single/limited-tasking

prefer processing pictures, sounds and video before
text

prefer to provide text before pictures, sounds and
video

prefer random access to hyperlinked, interactive,
multimedia information

prefer to provide information linearly, logically and
sequentially

prefer to interact/ network simultaneously with many

prefer students to work independently rather than

others network and interact

move seamlessly between real and virtual spaces

. refer rate in real
. — prefer to operate in real spaces

prefer to learn “just-in-time” prefer to teach “just-in-case”

want instant access to friends, services and responses

" 3 o . refer deferred gratification and deferred rewar.
to questions, instant gratification and instant rewards iR G e B e LS S e

prefer learning that is relevant, instantly useful and prefer to teach to the curriculum guide and standard-
fun ized tests

The differences between the characteristics of digital natives — the students — and the digital
immigrants - the teachers — generate a tension between these groups which is disadvantageous
for the efficiency of education. For these reasons Prensky suggests that the education methods
should be adapted to the students’ way of thinking and learning: translated into the digital
native’s “language”. He encourages education staff to use computer games as pedagogical tools
for education. Digital natives are familiar with computer games and with a game designed ap-
propriately for educational purposes students would learn geography, maths and other subjects
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easily and in an entertaining way. Some teachers might doubt the efficacy of computer games
for providing the required knowledge, however, Prensky shows through examples that games
can be very useful. He claims that the content of the curriculum doesn’t have to be changed just
the mean of teaching it. In all subjects new methods can be invented which adapt more to the
digital natives’ language. Besides the new methods, new contents should be included in educa-
tion like digital and technological knowledge and also disciplines like ethics, politics, sociology
etc. (PRENSKY 2001a. 4.).

Many thinkers caught up on Prensky’s concept and developed the idea of a new digital
generation. The students who OBLINGER (2003) calls the Millennials are more or less identical
with the digital natives. She identifies three generations of “new learners”. These are the “Baby
Boomers” who already graduated from college, the “Generation X” who are currently doing
their college studies and the “Millenials” who are just entering higher education. They need to
be paid a special attention at as higher education has to take into account the expectations and
characteristics of the new students to retain their competitiveness (OBLINGER 2003. 42.). The
Millennials apply distinct learning styles from the previous generations; they prefer teamwork,
experiential activities and the use of technology (OBLINGER 2003. 38.). For them - like for the
digital natives -, technology is a natural part of life. According to Oblinger’s research those
students who incorporated technology use within their socialization differ in their attitudes
and aptitudes towards learning.

3. Critics of the Digital Native Concept

The concept of a new generation of students, especially the thoughts of Prensky, have been
modified and criticized since their appearance. The critiques addressing the digital native-digital
immigrant concept are of two kinds. One group of critical arguments is more theoretical and
concerns the dichotomous distinction between the two generations and the implications of the
concept for a radical change of the education system. Other critiques emphasize the lack of em-
pirical support of the concept and claim that empirical research leads to results that undermine
the digital native discourse.

Even some of the writers who actually agree with Prensky’s concept refine some parts of it.
In their huge work on the digital natives, PALFREY and GASSER (2008) declare that they do not
consider the digital natives to be a new generation, but a population. They doubt the rise of an
entire generation, as children of the same agein developing countries do not even have access
to or lack the cognitive skills to use the new technologies as digital natives in wealthy countries
do. For this reason, one cannot expand the digital native label to all people who were born in a
defined period, as the place of birth in terms of developed or developing country also matters.
The authors suppose that even in a developed country there might be groups of people who do not
belong to the digital native population, although they were born at the same time, because they
are an underprivileged class in society (PALFREY — GASSER 2008. 14.). Besides the limitation of
the digital native attribute, the authors also introduce a third group in the digital era, these are
the digital settlers. The digital settlers are a transitive category between the digital natives and
immigrants. They got to know the new technologies from the beginning, but they grew up mostly
in an “analogue-only” world. They are familiar with ICT and use these technologies often in a
sophisticated way, but they continue to rely on analogue forms of interaction (PALFREY — GAs-
SER 2008. 4.). Another category that was introduced by ToLEDO (2007) is the digital tourists who
cannot avoid entering the digital world from time to time, but they do not do it with pleasure.
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Most of the critics of the digital native concept mention the lack of empirical analysis on this
population. They consider Prensky’s view on a radical change of the education system as a moral
panic (Z. Karvarics 2001). Critical approaches on the digital native-digital immigrant concept
rely on the results of empirical fieldwork on this generation (SELwYN 2009, BENETT-MATON
2010). The findings of quantitative and qualitative research on the one hand confirm that there
are differences between students and their teachers in their use of ICT and their competences,
but on the other hand they question the strict distinction of generations and reveal the digital
natives to be a homogenous group regarding their ICT use. We will present some of the recent
empirical findings in the next section.

4. The Student- Student Digital Gap
Empirical Findings on the Digital Natives’ ICT Use and Attitudes

Researches inspired by the digital native debate have been conducted in many regions mostly
in developed countries — like the US (HArGITTAT 2010), the UK (JONES et al 2010, MARGARYAN
etal. 2011), Canada (SALAJAN et al. 2010) - but also in some developing regions like South-Africa
(BRowN — CzERNIEWICZ 2008). There have been investigations regarding the students’ use of
computers and the internet in every level of education in elementary school and high school
(EYNON — MALMBERG 2011, Jackson et al. 2010) and mostly in higher education (SALAJAN et al.
2010). The researches dominantly use quantitative methods, but some investigations combined
these with qualitative methods (e.g. MARGARYAN et al. 2011) and we find studies with an em-
phasis on the qualitative approach (BEN-Davip KoLiKANT 2010). What are the main findings
concerning the digital natives’ ICT use patterns and attitudes?

Jones et al. (2010) conducted a quantitative research among first year university students —
born after 1983 - at five universities in the United Kingdom to explore their usage patterns of ICT
and to investigate whether this population can be considered as a homogenous group of digital
natives. The survey consisted of four sections: demographic characteristics of the respondents,
access to technology, use of technology in university study and course-specific uses of technology.
The results are partly confirmed the concept of the digital natives, as the researchers found an
extensive access to and use of ICT. On the other hand, the concept of the generational homo-
geneity was not supported by the results, because minorities were revealed who use technology
differently. Some reported a low use of e-mail, others often download or upload materials from/
to the internet and there is another minority that contributes to blogs and wikis. This research
found a complex picture of minorities in the same age group which contradicts the notion of a
homogenous digital native generation.

The study of MARGARYAN et al. (2011) addressed not only the technology use patterns of
university students, but their use of technologies for learning as well. They used a mixed method
of a questionnaire and an interview. Not only students, but also educational staft were asked
in the survey to compare the two generations’ technology use and attitudes. Besides the age
dimension, the researchers added a discipline dimension as their sample consisted of students
and teachers from Engineering and Social Work. The quantitative results show that students
from a technical discipline and digital natives use more technology tools than students from a
non-technical discipline and digital immigrants. However, considering the learning styles of the
digital natives the “.. study found no evidence to support previous claims suggesting that current
generation of students adopt radically learning styles, exhibit new forms of literacy, use digital tech-
nologies in sophisticated ways, or have novel expectations from higher education.” (MARGARYAN
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et al. 2011. 438.). The interviews revealed that students prefer rather traditional, conventional,
passive learning and teaching methods. The authors conclude that although education has to
change somehow to adapt to the new challenges the claims for these changes cannot be based
on the argument of the shifting learning patterns of the students.

The digital native-digital immigrant dichotomy was put more in the focus of the research
of SALAJAN et al (2010). They investigated the inter-generational differences in technology use
and the attitudes towards adopting digital technologies in teaching and learning. The research
was conducted among students and staff of the Faculty of Dentistry in Toronto. The samples
were asked the same questionnaire at the beginning and at the end of the academic year to
conceive the changes after exposure to technology use in the courses. Their findings show that
there are age-related differences in technology use between students and faculty members, but
these differences are minimal and with no universal applicability. According to their results, the
authors claim that the digital native-digital immigrant divide is “.. an overly simplified, narrow
and potentially rifting perspective...”(SALAJAN et al. 2010. 1402.).

The mostly quantitative analysis presented above point out that a more sophisticated un-
derstanding of the revealed intra-generational differences and the implications of ICT use for
learning should be outlined by qualitative research. A mainly qualitative study was conducted
by BEN-DAvID KOLIKANT (2010) among high school students in Israel. Her research question
was how the digital natives themselves perceive the impact of ICT on learning and school
performance in comparison to the digital immigrant generation. The answers of the students
revealed an ambivalent judgement of ICT - mainly the internet - regarding its role in learning
and school performance. Although the majority of the students who all were intensive users of
the internet claimed that the internet was a helpful and useful tool for learning, they considered
their knowledge and skills in learning worse than of the generation grown up before the inter-
net. The reasons for this view are related partly to the school being “old-fashioned”, as many
interviewees exprssed. They told that the school does not adapt to the changed ways of thinking
and abilities of the students who are digitally-savvy. The children considered their knowledge
worse, because they assumed that the generation before the internet read more books and was
more diligent as they were not “tempted” by the digital technologies.

6. Conclusion

Digital inequalities in education have to be perceived, as they are challenging the efficacy of
education in many aspects. As one dimension of digital inequalities, we introduced the concepts
of the digital native-digital immigrant divide which concerns the differences between teachers
and their students. These thoughts on the radical change of the education system somehow gen-
erated a moral panic after their appearance. However, we underlined the necessity of empirical
support of this thesis and questioned the concept of a radical change by presenting the critical
approaches of this concept. There is no evidence that the students of today would be in any aspects
different to their ancestors due to their exposure to information and communication technolo-
gies. The education system has to consider these new skills and communication forms of the
students, but teachers should not be discouraged by getting categorizedg as digital immigrants.
They have huge responsibility to guide the students in the digital world and to show them how
they can use the new opportunities of the internet and other ICT to gainadvantage in learning.
The other dimension of the digital inequalities in education concerns the differences between
the students which were revealed by many empirical studies inspired by the digital native debate.
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The empirical findings — some of which recently published works we presented- challenge the
digital native concept by pointing out that this generation cannot be handled as a homogenous
group. There are differences in connection with the access and the use of ICT. We share the
view of Palfrey and Gasser on the digital natives who are rather a population than a generation,
as aspects of the digital divide, the socio-economic factors and the dimensions of the digital
inequalities still play an important role among students. Teachers should take into account these
differences when applying teaching methods that require digital skills and knowledge. A better
understanding of both approaches of the digital inequalities in education needs more empirical
analyses for being able to suggest changes for education. *
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