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Many experts warn that there has been a profound reorientation of human at-
tention and a generational shift in cognitive styles is in progress, going from
deep to hyper attention. Experience of boredom, often termed as a disease
of the modern world, is tightly related to regulation of attention. In the light
of a rapidly changing environment, irrevocably followed by a change in cog-
nitive style and most probably, a change in the preferred form of knowledge
acquisition, the aim of this study was to explore the current opinion of school
children (s5th and 6th grade) regarding their fondness for school, the amount
of time spent on their smartphone/PC and their learning approach and need
for changing the learning method. We conclude that, in order for children to
be more satisfied with school and their achievement, it is necessary to start a
diligent implementation of a well-designed ICT in classroom.
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Introduction

Social modernisation and technological revolution at the turn of 21st cen-
tury have created a rapidly changing environment. Changes in technology
have increased the pace of information exchange and interconnectedness,
brought new forms of employment and standards of education, but most of
all, they have remarkably changed human lifestyle. Due to high brain plas-
ticity in early childhood, susceptibility to environmental factors and lifestyle
is remarkable in children. A general trend that includes much screen-time
with often intense and overly stimulating content, little physical activity and
adisrupted sleep-wake cycle is reaching epidemic proportions. Although the
rapidly changing environment affects us and our everyday behaviour in a
rather obvious manner, recent research pinpoint to a subtler cognitive and
maybe more profound levels, at which changes in this technical age are tak-
ing place. These changes range from navigation skills (Sanders 2017) to how
we use our memory (Storm, Stone, and Benjamin 2017) and length of atten-
tion spans (Christakis et al. 2004).
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Childhood chronic conditions, including attention deficit/hyperactivity
disorder (ADHD) have increased over the past few decades (Perrin, Bloom,
and Gortmaker 2010). A pilot study conducted in 2016 in Slovenia revealed
that school teachers evaluate children’s abilities as significantly lower than
those of previous generations of children, which, among others, include the
ability to focus one’s attention (Rajovi¢ et al. 2016). Those working with chil-
dren do not find these findings surprising, often claiming that issues regard-
ing attention are part of a general trend encountered with new generations
of children.

However, many experts warn that there has been a profound reorienta-
tion of human attention and that attention is undergoing a profound trans-
formation (Rogers 2014, 2). According to a research recently published by
Microsoft (2015), in the period between 2000 and 2013, the ability to pay
attention decreased from 12 to 8 seconds. This trend is tightly related to
an occurrence in modern society. Media content has changed and an in-
creased tempo of visual stimuli and complexity of plots became obvious
(Johnson 2005, 61-106). There is a phrase used in commercial media ad-
vertising called ‘Jolts per minute’ which the Centre for Media Literacy (see
http://www.medialit.org/reading-room/measuring-jolts-minute) defines as
follows:

‘Jolts per minute’ programming is often cited as a principle — almost a
first law — of commercial television. Jolt’ refers to the moment of ex-
citement generated by a laugh, a violent act, a car chase, a quick film
cut — any fast-paced episode that lures the viewer into the program.

The number of jolts per minute is constantly increasing and some have
also started measuring the frequency of jolts in seconds. A decrease in the
time required for an audience to respond to an image is also observed. In
the 1960s, an audience needed about twenty seconds to recognise an image
and today this happens in several seconds (Hayles 2007).

Hayles (2007) denotes that this shift in cognitive styles that is in progress is
a generational shift from deep to hyper attention. In contrast to the deep at-
tention, the cognitive style which is characterised by concentrating on a sin-
gle object for long periods, hyper attention means switching focus rapidly
among different tasks, preferring multiple information streams, seeking a
high level of stimulation, and having a low tolerance for boredom (Hayles
2007). The benefits and shortcomings of those cognitive styles depend on
the context and the task at hand. As Hayles (2007) explains, hyper attention
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was first developed, while deep attention has not developed before a group
cooperation that would create a secure and danger-free environment. Given
the standard of our educational institutions, it seems that deep attention
is highly fostered, while hyper attention is being regarded as defective be-
haviour and not even being a cognitive mode (Hayles 2007).

As Hayles (2007) put it:

Whether the synaptic reconfigurations associated with hyper attention
are better or worse than those associated with deep attention cannot
be answered in the abstract. The riposte is obvious: Better for what?
A case can be made that hyper attention is more adaptive than deep
attention for many situations in contemporary developed societies.

In the light of rapidly changing environment irrevocably followed by a
change in cognitive style and most probably a change in the preferred form
of knowledge acquisition, the aim of this study was to explore the current
opinion of school children regarding several questions. The issues regarding
their fondness for school, the amount of time spent on their smartphone/PC
and their learning approach and need for changing the learning method.

Methodology

The research involved 172 pupils (aged 11 to 13) who attend the fifth and sixth
grade of elementary schools in Republic of Serbia. The study was conducted
in four elementary schools located in Belgrade (‘Stevan Dukic¢’), Paracin (‘Ste-
van Jakovljevi¢’), Sremska Mitrovica (Jovan Jovanovi¢ Zmaj’) and Zrenjanin
(‘'Dr Jovan Cviji¢'), respectively.

The dominating research methods included a theoretical content analysis
and descriptive scientific research method with a survey, as the selected data
collection instrument. A quantitative data analysis was conducted using the
SPSS for Window program. For the assessment of opinions and attitudes of
sth and 6th grade pupils, a questionnaire titled Comparative analysis of the
use of new technologies and learning methods was prepared. Questionnaires
were filled out anonymously. The research was carried out in December 2017.
The groups of pupils were heterogeneous with respect to their involvement
with specific learning method (NTC system of learning) and their grade. Ini-
tially, the children were grouped based on their grade and whether or not
they belonged to an experimental (NTC method of learning implemented by
teacher) or control group (no alternative methods of learning). For the pur-
poses of this study, a general group analysis was carried out, with compar-
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Notatall 2.9%

I don't like 18.0 %
Moderately 19.2%
I like 34.9%
I like very much 25.0%

Figure 1 Graphical Representation of Students’ Answers to the Question ‘How Much Do
You Like School?

ative analysis conducted for one of the survey questions. Opinions and atti-
tudes students with regard to the particular questions are represented in the
tables and summarised in the accompanying figures. Questions/statements
of interest were as follows:

1. How much do you like school?

a) Don't like at all
b) Don't like
¢) Moderately
d) Like
e) Very much like
2. How do you learn and acquire the study material:

a) Reading alesson several times
b) Reading a lesson and highlighting important parts
¢) Using some other technique

3. How much time do you spend daily on the smartphone/PC?

Results

The extent to which the children liked school was accessed using 1-5 scale
(not at all, | don't like, moderately, | like, | very much like). The greatest percent-
age of children liked school (59.9%). Among them, 25% said that they liked
school very much. However, 20.9 % of children were to be found on the other
end of the spectrum, with 18% not liking school and 2.9% not liking school
at all. Neither liking nor disliking school was found to be the case in 19.2% of
the children. The graphical representation is given in Figure 1.

However, the distribution of pupils’ answers significantly changed when
their classification into control/experimental groups and s5th grade/6th grade
groups was considered. These results are given in Table 1.

If we consider only the 6th grade children from the control group, the
percentage of those who did not like school is significantly higher. In this

84



Need for ICT Use in Classroom as a Response to Cognitive Style Change in Children

Table 1 Numerical Representation of Answers to the Question ‘How Much Do You Like

School?
Classes (1) (2) (3) (4) (5)  Total
6th grade control group (a) 3 20 o 16 5 44
(b) 6.8 45.5 0.0 36.4 11.4 100.0
() 60.0 64.5 0.0 26.7 11.6 25.6
6th grade experimental (a) ) 6 15 7 16 44
group (b) 0.0 13.6 34.1 15.9 36.4 100.0
() 0.0 19.4 45.5 11.7 37.2 25.6
5th grade control group (a) 1 5 12 20 4 42
(b) 2.4 11.9 28.6 47.6 9.5 100.0
() 20.0 16.1 36.4 33.3 9.3 24.4
5th grade experimental (a) 1 o 6 17 18 42
group (b) 2.4 0.0 14.3 40.5 42.9 100.0
(c) 20.0 0.0 18.2 28.3 41.9 24.4
Total (a) 5 31 33 60 43 172
(b) 2.9 18.0 19.2 34.9 25.0 100.0
() 100.0 100.0 100.0 100.0 100.0 100.0

Notes Column/row headings are as follows: (1) don't like at all, (2) don't like, (3) moderately,
(4) like, (5) very much like, (a) count, (b) percentage within the class, (c) percentage within ‘How
Much Do You Like School?’

group, 52.3% of children either did not like school (45.5%) or did not like it
at all (6.8%). In the s5th grade control group, the situation was slightly better,
with 14.3% of those who did not like school and 28.6% of those who neither
liked nor disliked it. The largest number of children who liked school is to be
found in the fifth grade in the experimental group. More specifically, out of
42 pupils, 18 of them (42.9%) said they very much liked school, whereas 17 of
them (40.5%) said they liked school.

We observe relevant results regarding the methods of learning and acquir-
ing the study material. The analysis shows that the most represented learning
method is the second one among the methods offered: Reading a lesson and
highlighting important parts (52.6%), while the least represented are answers
concerning other learning techniques (19.9%). The other learning techniques
used by pupils were provided by an open question and include the following:
double associations, drawing of lessons, illogical stories, key segments with
illogical story, mind maps, NTC learning techniques, selection of key words,
creation of images in the mind, reading followed by revision and visualisa-
tion, reading a lesson and making short notes, reading a lesson and revision
using earphones, learning the things one least knows etc. Figure 2 presents
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Reading a lesson several times 24.6%
Reading a lesson* 52.6 %
Some other technique 19.9%

Missing answer | 0.6 %

Figure 2 Graphical Representation of Students’ Answers to the Question ‘How Do You
Learn and Acquire the Study Material?’ (* and highlighting important parts)

Yes 58.5%
No 21.5%
Missing answer | 0.6 %

Figure 3 Graphical Representation of Students’ Answers to the Statement ‘l Would not
Change the Learning Methods Used in School’

the current situation in methods of learning and acquiring the study mate-
rial. As already specified, reading a lesson and highlighting important parts is
the most common knowledge acquiring technique used by pupils.

Concerning the time pupils spend on their smartphone and PC, the follow-
ing results were obtained: on a workday, the average time spent on these de-
vices is 1.9 h using a smartphone and 1.4 h using a computer, respectively. At
weekends, pupils spend on average 3.3 h using a smartphone and 1.9 h using
a computer, respectively.

Finally, pupils were asked whether they would change the learning meth-
ods used in school. While 58.5% of them said they would not change the
learning methods, 41.5% of them said they would (Table 3). The graphical rep-
resentation is given in Figure 3.

Discussion

The obtained results give us a valuable insight. The results are rather worri-
some when we consider that 40.1% of children cannot state that they like
school and 20.9% clearly state that they don't like school. The situation is
even more alarming when we take into consideration only the answers of the
children taught via the classical method. In the control group of 6th graders,
52.3% of children don't like school, while this is the case in only 13.6% of 6th
graders in the experimental group. This difference demonstrates the impact
an innovative method (in this case, the NTC system of learning) of learning
and acquiring knowledge may have on children’s resistance towards school.
At the same time, a detrimental effect of methodologically classical approach
to children’s attitude towards school is implied. School, as the institution in
which young people spend most of their childhood, whose aim is to prepare
them for life, does not have the luxury to be regarded by children as some-
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thing that is neither liked nor disliked, lest as something that is strongly dis-
liked. If such high percentage of those disliking school is to be found in 5th
and 6th graders, with a noticeable downward trend, what could we expect
to find in higher grades? A change that would enable children to experience
school as a pleasant place, where they like to spend their time, is becoming
a clear priority.

When asked how they learned, it is evident that most children (76.7%) use
classical repetitive approach that consists of reading several times and op-
tionally highlighting important parts of a lesson. On the other hand, 41.5% of
children would change the learning method used in school. While keeping
in mind the fact that, on average, pupils spend several hours a day using new
technology devices (workday: 1.9 h using a smartphone and 1.4h usinga com-
puter; weekend:3.3 h using a smartphone and 1.9 h using a computer), we will
discuss the necessity of integrating an ICT-based new learning method into
everyday school environment.

An important question is raised: What kind of learning and knowledge ac-
quisition method would correspond to the needs of modern children? If we
acknowledge the generational trend of hyper attention, and the screen as
the second nature of their perception, it comes as no surprise that children
frequently experience boredom in school settings. Many regard boredom as
a modern disease. We have school environment that still highly values and
encourages the cognitive mode of deep attention on the one hand and chil-
dren who mostly function in the hyper attentive mode, and are on the con-
stant quest to novel stimulation, on the other. Boredom occurs when one
is not able to successfully engage attention with internal or external infor-
mation (Eastwood et al. 2012). Furthermore, how could a child who mostly
functions on the hyper attention end of the spectrum be almost constantly
engaged in activities that require deep attention? Do we have the right to
expect that?

Boredom has been found to relate to dropout at school (Bearden, Spencer,
and Moracco 1989), truancy (Sommer 1985), deviance (Wasson 1981) and ju-
venile delinquency (Newberry and Duncan 2001). Middle-school students re-
port feelings of boredom during 32% of the time spent in class (Larson and
Richard 1991) while in some studies, this percentage is much higher, reach-
ing as much as 58% (Nett, Goetz, and Hall 2011). Moreover, boredom is experi-
enced more frequently by students than anxiety, which is most commonly re-
searched emotion in the education domain (Goetz et al. 2006). That boredom
as an extremely negative state, from which we feel the need to escape, was
demonstrated in an experiment, which indicated that people preferred to be

87



Ranko Rajovi¢

administered electric shocks, rather than to be left alone with their thoughts
(Wilson et al. 2014). Interestingly, boredom induction results in significantly
higher cortisol levels than an induction of other states with negative affect,
such as sadness (Merrifield and Danckert 2014). Zakay (2014) suggests that
perceived slowing of time is a signal which alerts the executive system that
resources should be recruited in order to cope with the hazardous state. In
that sense, when information processing load is below an optimal level in a
certain individual, a feeling of boredom is raised (Zakay 2014). The relevant
question to be raised here is: What is the optimal information processing
level and how much has it changed over the past decades?

It becomes clear that an adequate learning and knowledge acquiring
method, which could successfully engage the child’s attention, is highly
needed. The method that is dynamic, interactive, requiring faster informa-
tion processing and enabling higher frequency of stimulation. If boredom
is the kind of experience we want to avoid, what kind of experience do we
strive toward? This would be the state experientially opposite to boredom,
with the lost awareness of self and time. This mode of functioning exists and
is known as the flow (Fullagar and Kelloway 2009). In a free play, children
easily enter the flow state. However, in school it is often not the case, and
therefore it is of great importance to encourage the state of flow in the class-
room, on a regular basis. Proper and well-designed use of ICT in classroom
could bring great benefit to child’s well-being and the much needed, and
rarely met, desire to have their attention fully engaged.

Conclusion

Some valuable insights were gained from the study. The obtained results
have encouraged us to conduct a longitudinal study, so a larger perspective
could be gained of the issues regarding pupils’ opinion on the use of new
technologies and learning methods.

The problem of boredom and attentional shift go far beyond the education
context. Children get bored more frequently and more rapidly. Issues regard-
ing impulsivity, cognitive control, attention, patience and delayed gratifica-
tion must be understood in the light of the emerging problems. Although
boredom, as such, could be beneficial (as a way of fostering creativity) and
children should experience it, from time to time, it may be unbearable for
those who are born and raised in an over-stimulating environment. Instead
of perusing some creative action as a response to boredom, those children
are highly frustrated by it.

The function of the school is to prepare a child for life and the education
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system cannot allow itself to be excluded from general trends. It is the re-
sponsibility of the education system to go hand in hand with the child’s na-
ture and generational changes, especially those conditioned by the child’s
biological needs and physiology.
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Potreba po uporabi IKT-a v ucilnici kot odgovor na spremembo
kognitivnega stila pri otrocih

Veliko strokovnjakov opozarja, da je prislo do znacilne reorientacije ¢loveske
pozornosti in generacijskega premika kognitivnega stila — od globoke do hi-
perpozornosti. Dolgcas, na katerega se pogosto gleda kot na bolezen moder-
nega sveta, je ozko povezan z regulacijo pozornosti. V luci hitro spreminja-
jocega se okolja sledijo trajne spremembe kognitivnega stila in najverjetneje
spremembe izbranega nacina osvojitve znanja. Cilj tega raziskovanja je bil raz-
iskati (1) trenutno mnenije Solskih otrok (5. in 6. razred) o njihovi naklonjenosti
do Sole, (2) ¢asa, ki ga prezivijo na pametnih telefonih/ra¢unalnikih, (3) njihov
pristop k ucenju in (4) potrebo po spremembi u¢nih metod. Zaklju¢ujemo s
tem, da bi bili otroci zadovoljnejsi s 3olo in s svojimi doseZzki, e se za¢ne upo-
rabljati dobro oblikovane IKT v udilnici.

Klju¢ne besede: uporaba IKT, hiper pozornost, u¢na metoda, dolgcas, izobraze-
valni sistem





