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ABSTRACT
The goal of this study is to reveal possible
influence that the participants’ age and

Information and Communications Technologies
(ICT) usage in the instruction process can have on
behavior that defines whether students and
teachers belong to one of the Digital
Native/Immigrant or Visitor/Resident groups. We
collected data through two surveys that covered a
total of 1273 students and 382 teachers from
southern regions of Serbia. The surveys consisted
of questions about availability of computers and
internet, ICT use in the instruction process, and
communication habits in the ICT-empowered
instruction process. The first survey covered both,
students and teachers that were involved in the

instruction process mostly deprived of the ICT
usage. The second survey covered participants of
an instruction process that was successfully
improved by an ICT usage. Data analysis shows a
shift in communication patterns of teachers and a
sharp improvement in computer wuse for
educational purposes for both groups included in
the surveys. The change is induced by a proper
ICT usage in the instruction process. Conclusions
that followed the data analysis lead us to better
approaches in organizing ICT wusage in the
instruction process that enable participants fully
employ their resources in order to improve
teaching techniques and learning.
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1. INTRODUCTION

With Information and Communications
Technologies (ICT) introduced in the instruction
process, inquiries of new relations between teachers
and students, as well as ways participants of the
instruction process relate to the technologies and use
them, come to the focus. Though the differences in the
ways the generations of teachers and students
understood and experienced concepts and procedures
were observable earlier, it was not clear were they
sharper or alleviated after ICT introduction. The
differences mostly refer to the way an individual
approaches acquisition, understanding and application
of the knowledge and skills in the new environment.
Therefore, generations of students born after
substantial ICT introduction in the instruction process
are considered to be different than those born before it.

The mission of equipping Serbian schools with
ICT has been carried out partly through the “Digital
school” (Digitalna $kola) programme of Serbian
Ministry of Telecommunications. The program was
very successful, and around 95% (2808) of
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participating schools were supplied with at least one
computer classroom, (Strategija, 2013). Other sources
((Ibro, 2011), (Herceg, 2007)) portray a similar image
of ICT availability in Serbian schools.

There are more opinions among the authors
concerning the connection between the knowledge,
skills and habits to use ICT in instruction process and
the group (mostly defined by age) the person belongs
to. The opinions could roughly be divided into two
streams. Some of them ((Prensky, 2001 a), (Zur, &
Zur, 2011), (Tapscott 2009), (Jukes, Mccain, &
Crockett 2010), (Cunningham 2007)) attribute higher
skills to younger participants, while others ((Bullen ET
al.,, 2011), (White & Le Cornu, 2011), (Bennett &
Maton, 2010), (Oblinger, & Oblinger, 2005)) hold that
the level of skills and habits depends on context
instead. Therefore, questions arise:

Do the students and teachers of our schools
actually belong to different groups concerning the ICT
usage, and, if yes, what are the criteria that define a
person’s belonging to a group or another?


http://dx.doi.org/10.5937%2Funivtho6-11953

Answers to these questions are needed to define
better ways to organize an ICT-enriched instruction
that would be more effective in terms of knowledge
transmission/acquisition and quality of knowledge
obtained by students.

Digital natives/digital immigrants dichotomy

(Prensky, 2001a) proposed a sharp social division
concerning a person’s relation to the ICT usage.
According to him, there are two groups diametrically
opposed concerning their relation to the ICT usage:
Digital Immigrants and Digital Natives. The division
is mostly based on habits different generations have in
interactions with ICT in different aspects of their lives,
which unsurprisingly leads to a conclusion that most, if
not all of todays’ students, are Digital Natives and,
similarly, majority of todays’ teachers are Digital
Immigrants.  This, further, reflects on their
interrelations within schools. Discussions by other
researchers diverged in different directions.

Some of them discuss stratification within each of
these two groups. The groups, according to them, are
not as homogenous as Prensky tried to present them.
(Zur & Zur, 2011) offer a stratification within each of
them in terms of a person’s attitudes and capacities in
regard to digital technologies.

Regardless on the way the division is described,
there is still a generational clash between groups of
teachers (parents, employers, etc.) on one side, and
students (children, employees, etc.) on the other side at
school, home or work (Zur & Zur 2011). In regard
with  relations between the generations, the
stratification proposed by Zur & Zur does not offer a
different point of view than the Prensky’s one.

The Digital Natives/Digital Immigrants dichotomy
and its variations imply differences between the
groups concerning ways they think or build knowledge
((Prensky 2001 b), (Tapscott, 2009), (Kelly et al.,
2009), (Cunningham 2007)). As a result of Digital
Natives’ way of thinking and knowledge building,
many authors and researchers ((Prensky, 2001 b),
(Tapscott 2009), (Kelly et al., 2009), (McNierney,
2004), Howell, 2012)) propose a new way of teaching
Digital Natives. According to them, it should be
implemented mostly through Digital Immigrants
adaptation to youngsters’ behavior built by Digital
Natives’ into ICT world”.
However, concerns arise whether parts of knowledge
built by Digital Immigrants without ICT will be lost in
such a process?

life-long “immersion
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Some researchers consider similar stratifications
regardless on a person’s age — and therefore not
complying with Digital Native/Digital Immigrant
dichotomy. (Toledo, 2007) proposed a stratification
that is more a continuum than a dichotomy.

Since this stratification is not based on age, it does
not necessarily lead to different thinking, knowledge
building and transmission patterns between the
different generations. It rather means that the patterns
are distinctive to specific groups within both
generations.

Other authors ((McKenzie, 2007), (Bennet &
Maton, 2010), (Helsper & Eynon, 2010)) even argue
the very way Prensky has set the dichotomy.
(McKenzie, 2007), for instance, not only disagrees
with Prensky’s division among generations, but also
questions the grounds of logic that led to the Digital
Immigrants/Digital Natives divide.

(Even Prensky, 2009) himself, influenced by
development of human — technology relations and
results of other researches ((Gardner, 2000),
(VanSlyke, 2003), (McKenzie, 2007), (Carr, 2008)),
has changed the way he described the divide. Since he
found the Digital Immigrants/Digital Natives
dichotomy less relevant in new circumstances, he
moved the accent of his interest from the divide to
thinking of more efficient ways to enhance human
abilities by an appropriate use of new technologies.

Visitors/ residents continuum

The Digital Native/Digital Immigrant dichotomy
can be considered in terms different than those of the
generational gap. The gap is narrowing as Digital
Immigrants get integrated into the digital society, and
more Digital Natives take positions (like educator,
employer, etc.) earlier widely attributed to Digital
Immigrants exclusively. (VanSlyke, 2003) notes “that
we should conceive of the cultural assimilation
between Digital Natives and Immigrants as a mutual
process of adaptation rather than a one-way street.”
Based on this notion, he concludes that “The
native/immigrant analogy can help us understand the
differences between those who are comfortable with
technology and those who are not”. There are more
evidences suggesting that the divide is more due to the
context than to the age ((Bullen et al., 2011), (White &
Le Cornu, 2011), (Bennett & Maton, 2010), (Oblinger
& Oblinger, 2005)). The same technology can have
different level of influence under different
circumstances. The level of influence depends on the
person’s need for the technology to understand or



solve a problem under given conditions. Similarly, a
person can behave in different ways using the same
technology in various contexts.

Having in mind that the modern ICT usage means
using Web services mostly, it is reasonable to consider
a new typology that describes a persons’ habits and
relation with Web and ICT regardless on his/her age.
The first step toward it is defining the use of place
metaphor in order to describe “being in a virtual
place” ((Johnston, 2009), (Wenger et al., 2009).
(White & Le Cornu, 2011) propose that “place is
primarily a sense of being present with others”. In
accordance with the time spent in “Web places”,
activities conducted during that time, quality of
interactions between the person and technology and, to
some degree, results achieved by the person, there are
two types of approach to technology use: Visitors and
Residents (White & Le Cornu, 2011).

It is clear that the Visitors/Residents typology is
not meant to replace the Immigrant/Native dichotomy.
We can use the Visitors/Residents typology to
describe patterns of behavior of a person achieving a
goal within more or less “computerized” environment.
It has nothing to do with the person’s age. Even more,
the same person may not belong to the same
Visitor/Resident type all the time, as he/she can
behave as a Visitor in one situation and as a Resident
in another. The key issue that determines the
behavioral pattern is context. Individuals may be able
to place themselves at a particular point along this
continuum rather than in one of two boxes (White &
Le Cornu, 2011). A very small number of individuals
can, therefore, be described as ‘total’ Residents or
Visitors.

2. METHOD

The aim of this study is to determine whether the
Digital ~ Natives/Immigrants  dichotomy  and/or
Residents/Visitors continuum can be applied to our
students and teachers groups. If yes, it is important to
disclose factors that shift an individual’s or group’s
behavior toward one or another end of the
classification. We paid special attention to
permanency or inconstancy of the classification.
Finally, answers to these questions would help us find
more efficient ways to organize an ICT-enriched
instruction that would successfully employ resources
of all its participants, regardless on their age or
position.
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For these reasons we conducted a survey about:

1. Awvailability of ICT to our teachers and
students at home and school,
Ways they use available
teaching/learning process, and
Habits they have in communication and
interactions with each other in an ICT-
enriched environment.

ICT in

2.1. Research design

We used quantitative data to compare behavioral
patterns of students and teachers in an ICT-
empowered instruction environment. Answers to the
survey questions were coded in “0 — 1 form. Series of
Wilcoxon Rank Sum (WRS) tests were conducted in
order to determine if the groups of students and
teachers come from the same population, i.e. whether
they belong to different groups in Digital
Natives/Immigrants dichotomy or Visitors/ Residents
analogy.

2.2. Sampling

The survey was divided into two parts — two
separate surveys. The first survey covered 1239
students aged from 7 to 18 (with average 12.88 years
and SD = 3.42), and 371 teachers from 21 primary and
secondary schools in southern regions of Serbia,
mostly from rural background. Teachers’ age ranged
from 26 to 62, with average 43.42 years and SD =
10.76. The sample for the second survey was
comprised of 11 Mathematics and Informatics teachers
and 34 students from ‘“Nikola Tesla” Engineering
School in Leposavi¢, Serbia. They had the same
cultural background as the participants to the first
survey. The only difference between the samples was
the way Mathematics instruction process was
organized. The students and teachers included in the
second survey had successfully taken part in an ICT-
enriched Mathematics instruction including GeoGebra
usage in Mathematics lessons ((Ljajko et al., 2010),
(Ljajko & Maksi¢, 2011), (Ljajko & lbro, 2013)).

3. DATA COLLECTION AND ANALYSIS

All participants in both surveys were asked to fill
in a simple form containing questions referring to their
access to computers and internet at home, their habits
in using basic and educational software, and
communication habits in ICT environment.



Data we gathered in the first survey show that the
schools were poorly equipped with ICT, as opposed to
majority of schools in Serbia. This could be expected,
since the least developed regions of Serbia are its
southern ones. Namely, there were 3 schools out of 21
without a computer classroom and additional four had
no internet access. Even despite such a low ICT access
in schools, a well scheduled instruction with properly
prepared instruction by skillful teachers would show

improvement in terms of quality and results achieved
by students. (Ljajko et al. 2010; Ljajko & lbro 2013).
Both teachers and students included in the first
survey had much higher accessibility to computers and
internet at home, table 1. The same table presents the
ways students and teachers use computers and Internet
for learning/instructing purposes  and in
communication in the instruction process.

Table 1. The first survey — distribution of students’ (n, =1239) and teachers’ (n, = 371) answers.

Students Teachers
Count % Count %

Q1. Have access to a computer at home? 1079 87 345 93
Q2. Have access to Internet at home? 1067 86 343 92
Q3. Use basic Office programs? 678 55 217 58
Q4. Use computers to learn/prepare instruction? 644 52 190 51
Q5. Use e-mail to communicate teachers/students? 905 73 136 37
Q6. Have social network account/s? 1018 82 107 29

The reason why participants of the second survey
were separated was that most of the Mathematics
lessons in the school were conducted in an ICT-
enriched environment using GeoGebra software
((Ljajko & Ilbro, 2013), (Ljajko & Maksi¢, 2011),
(Ljajko et al., 2010)). As a result, the teaching/learning
process was not restricted to school only, but the
students and teachers could invest their resources into
The data about the indicators are shown in Table 2.

the process at any time and place they found
appropriate. (Ljajko & lbro, 2013). This means the
instruction process was reshaped into a “virtual place”.
Thus, taking part in the instruction process was, in
fact, their presence at a “virtual place”, as some
authors propose, ((Johnston, 2009), (Wenger et al.,
2009), (White & Le Cornu, 2011)).

Table 2. The second survey — distribution of students’ (n, = 34) and teachers (n, =11) answers.

Students Teachers

Count % Count %
Q1. Have access to a computer at home? 34 100 11 100
Q2. Have access to Internet at home? 32 94 11 100
Q3. Use basic Office programs? 31 91 11 100
Q4. Use computers to learn/prepare instruction? 33 97 10 91
Q5. Use e-mail to communicate teachers/students? 34 100 10 91
Q6. Have social network account/s? 34 100 9 82
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Our idea with the separate survey was to find out if
there is a possible influence of such a computer usage
in the instruction process to behavioral patterns of
students and teachers in an ICT-enriched environment.

Therefore, our aims were to:

1. Find out if the groups of students and

teachers within the school are significantly
different to each other concerning behavior in
ICT-enriched environment.
Compare their accessibility to ICT at home,
the ways and habits they show in ICT usage
in the instruction process to the
corresponding indicators of the overall
population in the first survey.

4, RESULTS

Every question in the tables 1 and 2 was used as a
criterion to a WRS test. In every of the WRS tests the
null hypothesis was:

H, :
population, i.e. there

between the groups.
Therefore, the alternate hypothesis would be:

The two samples come from the same

is no statistical difference

H, : The two samples do not come from the same

population.

4.1. The first survey

1. First two questions were meant to reveal the
degree of availability of ICT to teachers and
students at home.

As a result to the WRS test for the first

question data, we obtained the z-value

1=17498<196 =12

0.025 *
The WRS test for the second question gave
the z-value

7=18535<196=1z2

0.025 *

Having in mind the z-values we obtained, we can
accept the null hypothesis at 95% confidence level for
both cases. In other words, there is no difference
between teachers and students, meaning they do not
belong to different social groups that would be defined
by having access to a computer or Internet
respectively.

2. The purpose of the third and fourth questions

was to find out if there was a difference
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between the samples concerning the ways the
participants use ICT in instruction process.
The results of the third WRS test show that
the z-value is

1=11027 <196 =12

0.025 *

The z-value in the fourth case was
z=-02237 = |z <1.96 = z

Both z-values show that the null hypothesis can be
accepted at 95% confidence level, i.e. both samples
come from the same population defined by ICT usage
in the instruction process. Apart of that, it is evident
that relatively small shares of both groups use ICT for
educational purposes.

3. Answers to the last two questions were used
to reveal information about the habits the
participants have in communication with each
other in an ICT-enriched environment.

The z-value we obtained through a WRS test
for the fifth question was

z=-10.6453 = |z| >1.96 =

Concerning the social network accounts, the

0.025 *

0.025 *

difference is even sharper and the
corresponding z-value we obtained through a
WRS test was

z=-155938 = [z| >1.96 =z

Both z-values show that the null hypothesis can be
rejected in favor of the alternate one at 95%
confidence level, i.e. the samples come from the
different populations defined by participants’ habits in
ICT usage to communicate each other in the
instruction process.

All these show that the difference between students
and their teachers is statistically significant only
concerning their habits in ICT usage for
communication purposes. Further research would be
needed to reveal if these habits are restraints or can be
helpful for the teaching/learning process.

0.025 *

4.2. The second survey

We applied the same type of WRS tests to the data
gathered in the second survey. Series of WRS tests
gave following results:

1. According to answers to the first question, we
learnt that all of the students and teachers
covered with the second survey had access to
computers at home. Only two students had no
internet access at home. Clearly, the
corresponding z-values were



z=0<19%=1z2

0.025

for the first question, and
z2=0.2905<1.96 = 7 5

for the second one.

For the third question we obtained z-value
2=04358<1.96=z2

and for the fourth one the z-value was
z=-0.3037 = |z| <1.96 = z

Though the difference between the groups was not
statistically significant concerning these two criteria in
the first survey, too, comparing results of the first
survey to the results of the second survey, one can
notice a sharp increase in percentage for both groups —
from 54.72% to 97.06% for students, and from
54.89% do 90.91% for teachers.

3.

0.025°

0.025 *

Participants’ habits in communication related
to the instruction process in an ICT
environment were judged according to their
answers to the last two questions. The WRS
test applied on data gathered in the fifth
question gave z-value

7=-04490 = |7| <1.96 = z

The resulting z-value for the sixth question
was

0.025 *

z=-0.8980 = |z| <1.96 =

0.025 *

In this case, the increase in percentage was
much sharper for the group of teachers — from
28.57% to 81.82%.

The results of the second survey show that the null
hypothesis can be accepted at 95% confidence level,
which means there is no statistically significant
difference between the groups of students and teachers
within this school concerning any of the criteria.

5. DISCUSSION AND CONCLUSION

The data analysis shows that the groups in the first
survey were different only concerning the habits
participants showed in communication using ICT
tools. Students tend to use ICT in communication
between each other and with their teachers far more
frequently than their teachers do. Still, a closer look at
percentages in the Table 1 reveals that the same group
of participants shows different behavioral patterns at
different aspects of their activities. Both groups
confirmed very seldom ICT usage for instruction
purposes. For these reasons, we characterized both
groups as one of the groups within Digital
Native/Immigrant (N/I) or Resident/Visitor (R/V)
divisions, as Table 3 shows:

Table 3. Characterization of groups according to their behavior in the ICT environment.

Sample 1 Sample 2
Students Teachers Students Teachers
Q1 N(R) N(R) N(R) N(R)
Q2 N(R) N(R) N(R) N(R)
Q3 (V) (V) N(R) N(R)
Q4 I(V) (V) N(R) N(R)
Q5 N(R) (V) N(R) N(R)
Q6 N(R) I(V) N(R) N(R)

On the other hand, the groups in the second
survey were very similar to each other concerning
this criterion. Both surveys covered population with
the same cultural background. The main difference
between the populations was the way they did
Mathematics instruction in the same period.
Namely, the second survey covered students and
teachers that were included in an ICT-empowered
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Mathematics  teaching/learning
GeoGebra software.

In the first sample, students are mostly identified
as Digital Natives (Residents) and teachers mostly
as Digital Immigrants (Visitors), while in the second
sample, both groups behave as Digital Natives
(Residents). Though it looks like the main result of
the ICT- empowered instruction was making the
groups equal concerning communication habits in

process  using



the instruction process, the real advancement can be
noticed in ICT usage for educational purposes for
both groups.

Having in mind participants’ answers, their
behavioural patterns and the results we obtained
through WRS tests, we can draw several
conclusions:

1. By an appropriate introduction of ICT into
the instruction process, it is being
transformed into a “virtual place” for both
students and teachers. Apart of school
classes, both students and teachers feel to
be at their common “virtual place”, i.e.
instruction process at any place or time
they find suitable, which is in accordance
with the notion of “virtual place”
introduced by Johnston (2009), Wenger, et
al. (2009) or White & Le Cornu (2011). Of
course, in this way all participants of the
instruction process employ their resources
at much higher level than they did at
school only.

2. Behavior of social groups and individuals
in particular highly depends on the context.
Two groups — teachers and students,
apparently very different in age, showed
two different communication habits in one
case (the first survey — no ICT included in
the instruction process), but in another case
(the second survey — ICT included in the
instruction process) the habits were almost
identical for both groups. On the other
hand, two groups of the same age or with
same predispositions behave in one way
when the lessons were held in an ICT-
empowered environment, and in another
way when the instruction process was
deprived of ICT usage.

3. Comparing results of both surveys, we see
that the group of teachers showed a shift in
a segment of their behavior
(communication habits) towards the way
students did regardless on the context. This
may suggest that the instruction process in
an ICT-empowered environment should be
organized through teachers’ adaptation to
students’ behavior. However, conclusions
should be drawn only if the situation as a
whole is observed, and not by taking into
consideration isolated parts of information.
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This  will
conclusion.

4. Finally, answers to the second set of

questions in both surveys reveal a sharp
increase in ICT usage for educational
purposes for both groups simultaneously,
which supports the idea of “conceiving of
the cultural assimilation between Digital
Natives and Immigrants as a mutual
process of adaptation rather than a one-
way street.”, (VanSlyke, 2003). Therefore,
a proper ICT usage in the instruction
process can help in integration of groups of
teachers and students different in age into a
single group, defined by the very ICT
environment, successful in accomplishing
the task of building new knowledge by
students.

Further researches are needed to define most
effective ways to arrange relations between
participants, technology and subject material in the
ICT- empowered instruction process in order to
achieve better results.

be discussed in the next
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