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ABSTRACT

Digitalization, being positioned as the essential element of our lives in consequence
of globalization, has brought innovation to publishing as it did with numerous
fields. Nowadays, digital books appear in addition to printed books. The means of
producing, recording, and storing information are available on digital devices in
which caused a change in the reading habits of the readers. Thus, providing
opportunities for readers to further their reading by means of a tablet, computer, or
mobile phone without utilizing the concept of books. However, the effects of
reading habits, the sustaining the continuity of these habits and their encodings
presents itself as a matter of significance that has to be researched. The emergence
of the new media technologies, in particular, with utilizing the newest research
methods it provided, ensured the acquiring of data that was undiscovered until that
point. One of the devices of these methods that leads to the most significant,
effective, and accurate results is the monitoring of the brain waves. The detection of
the brain waves by utilizing EEG (Electroencephalography) plays a crucial role in
various fields of research. The research of such has helped the advancement of the
interpretations about individuals’ moods, psychological and physical conditions.
The features of electronic books and the frequencies of the reader’s immediate brain
waves who read George Orwell’s Animal Farm in print and e-book form were
studied in this research. The readers have read the first chapter in print and the
second chapter through the e-book. A focus group study with three phases (pretest,
monitoring the brain waves, and posttest) was conducted with 15 participants. The
participants were between the ages of 18-36, consisting of 9 women and 6 men
participants, and were arbitrarily chosen. The brain waves were monitored by using
NeuroSky, a brain signal detection device. Analyses that were made were recorded
by the Brainwave Visualizer, an android-based program, and the acquired data were

analyzed.

Anahtar Kelimeler: Communication, New Media, Digitalization, Brain Signal
Measurement, E-Book.
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BASILI KITABIN DiJiTALLESMESi BAGLAMINDA KiTAP OKUMA SURECINDE BEYiN

DALGALARININ ANALiZi
0z
Kiiresellesmenin yansimalari sonucu hayatimizin vazgecilmez bir pargast konumunda olan dijitallesme birgok
alanda oldugu gibi kitap yaymnciligr alaninda da yenilikler getirmistir. Artik giintimiizde basili kitaplarin yaninda
dijital kitaplarin da yer aldig1 goériilmektedir. Bilgiyi liretme, kaydetme ve depolama bigimleri dijital aygitlar
tizerinden yapilabilmektedir. Bunun bir sonucu olarak okuyucularin okuma aligkanliklarinda degisim yasanmustir.
Bu da okuyuculara kitap kavrami olmadan tablet, bilgisayar ve telefon gibi cihazlar iizerinden okuma olanag:
sunmustur. Ancak okuma aligkanliginin etkileri, devamliliginin saglanabilirligi ve kodagimlari aragtirmaya deger
konular olarak goz oniindedir. Ozellikle yeni medya teknolojilerinin ortaya ¢ikmasiyla birlikte arastirma
baglaminda yeni tekniklerin kullanilmas: daha once elde edilmemis verilerin agiga ¢ikmasint saglamistir. Bu
tekniklerin en 6nemli, verimli ve dogru sonuglara ulastiran araclarindan biri beyin sinyallerinin 6l¢iilmesidir.
EEG (Elektroensefalografi) tabanli beyin sinyallerinin 6lgiimleri birgok alanda arastirmalarin yapilmasinda
o6nemli bir rol oynamaktadir. Bu arastirmalar bireylerin ruh halleri, psikolojik ve fiziksel durumlari hakkinda
yorumlar gelistirilmesinde etkili olmustur. Calismada dijitallesme iiriinii olan elektronik kitabin 6zellikleri ve
George Orwell’in Hayvan Ciftligi eserinin basili ve e-kitap formatini okuyan okuyucularin anlik beyin
sinyallerinin frekanslar1 incelenmistir. Okuyucular kitabin basili formatinda birinci boliimii, dijital formatinda ise
ikinci boliimii okumuslardir. Bu baglamda 15 kisilik grupla {i¢ asamadan (6n test, beyin sinyali Sl¢iim uygulamast
ve son test) olusan odak grup calismasi gerceklestirilmistir. Belirlenen kisiler 18-39 yas aralifinda rastlantisal
secilerek arastirmaya davet edilmis 9 kadin ve 6 erkekten olugmustur. Beyin sinyali 6l¢iim uygulamasi NeuroSky
adl1 beyin sinyali 6l¢iim cihaziyla yapilmistir. Ayrica yapilan analizler android tabanli Brainwave Visualizer adli

program aracilifiyla kaydedilmis ve elde edilen veriler analiz edilerek ¢6ziimlenmistir.

Keywords: Tletisim, Yeni Medya, Dijitallesme, Beyin Sinyali Olgiimii, E-Kitap.

INTRODUCTION

The communication process that gained momentum with the effective use of
the printing press, has greatly improved the communication channels coming later.
At a time when literacy was quite low, the printing press, which increased the
interest in the very subject of reading, became a leaping point for advanced
technologies. And the development of printing techniques was directly followed by
the period during which the newspapers became prevalent. With the first newspapers,
the number of copies printed in Europe increased to tens of thousands and these
numbers reached hundreds of thousands in some countries in the ensuing years.
However, the greedy figures that increased their capital through this new and rapidly
developing order, aimed to make as much profit as possible.
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The world began to look more like a village with globalization (McLuhan:
2001). Under these conditions, the capital owners sought a way to maintain the order
that profits them. And that resulted in attempts to take the media, which is considered
as the fourth power, under their hegemony. As the media is in a continuous
development, it has always changed itself every time with the help of technique.
Cinema and television have come to the fore as another means of transferring
information to distant places. The uses of time and space are both sharply differed
and shaped (Bauman, 2018: 08). The transfer of image and sound over the same
channel at the same time has played a significant role in this since that feature
doesn’t exist in radio and telegraph.

People have made various inventions throughout history and benefited from
these inventions. From the nonverbal period to the internet age today, there have
been great changes in communication. Results of these changes had positive effects
on the quality of life and prosperity of societies. The mass communication process
that started with the telegraph, now continues with telephone, electromagnetic wave
transmission, radio broadcasting, television and finally new media (Balle and
Eymery, 1991: 18). The mass media that is active in the daily practices of social life
and have developed continuously throughout history; continues to change people's
view of the world (Isiklar, 2017: 105). The world is currently in an era of
uninterrupted change; and change offers the opportunity to improve, reprogram, and
even redesign human practices (Leonhard, 2020: 35). Researchers conducting social,
psychological, economic, political and cultural studies put forward the concept of
new media in the 1970s. Yet, by the 90s, this term lost its original meaning from the
70s and reached different dimensions with technological developments where it took
on different meanings (Kara, 2013: 11). Although media adopted the adjective
"new", traditional media has not completely disappeared, but added some features to
itself instead (Kozan, 2019: 24). This process has led to interaction between
individuals or societies and has led to the rapid spread of information.

The tools used in the context of new media have played an active role not
only in spending free time but also in business and daily life. Every stage of
traditional media, from content production processes to publishing techniques, has
been restructured with the opportunities offered by computers and the internet
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(Bostanci, 2019: 19). In today’s world where people benefit from technology more,
technological activities have been made more visible in daily life. Even people who
had no idea about the internet in the past and did not use the internet much in daily
life, have experienced great transformations in their lives with the global internet
revolution (Chayko, 2018: 4). Digitization has directly been an effective part of the
communication and interaction process. One-way communication tools such as radio
and television have turned into computer-based two-way communication (Neuman,
2018: 09). This innovation not only eliminated the separation of time and space but
also it has brought many different societies closer to each other and created the
opportunity for them to get to know each other. In a world without borders, people
now exist in a virtual environment where a "replica of reality is prepared” (Yengin,
2012: 136).

People focus on the values produced when they evaluate the tools and
behaviors associated with the digital environment. For instance, when someone
wants to use popular applications actively, he/she gains access to information and
values produced on this level from devices that can fit a person's hand. While
sometimes we can quickly acquire the information produced by the guiding elements
on social media, we may lose the opportunity to question the process at the point
where we are affected. Now we can interact with dozens of resources within the
possibilities provided by technology. Thus, we can obtain information that we did
not know before. Nonetheless, it is in the hands of the dominant powers to affirm the
value produced (Newpart, 2019: 52).

A. According to the uses and gratifications approach developed based on the
active audience thesis, while the individual is equipped with conscious, rational, and
voluntary qualifications, the mass media is moved to the object position. According
to this approach, which is especially evident in the views of Herbert Marcuse, some
artificial needs are created by the mass media, and formulas are offered to satisfy
them. It is known that the basis of all these efforts lies in the purpose of encouraging
consumption. This encourages today's consumption society as well as pushing people
towards a standardization that consists of the same needs, the same need fulfillment
formulas, and the same satisfaction forms (Giingor, 2016: 134-135). This approach,
which points to the active role of the individual when using the media tool, states that
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people use the media they want and its contents in order to meet their needs. In
response, content producers are in a race to produce people's demands and even
more. In this context, the uses and gratifications approach focuses on the problematic
of why and why individuals use the media (McQuail ve Windahl, 1993: 110-112).
The uses and gratifications approach also explains the transformation of the passive
viewer into an active viewer. This transformation is also described as a paradigm
shift in the field of communication (Giingor, 2016: 129). For the media that emerges
in the transformation process, the audience is important in two respects. One is a
consumer because he is in one of the basic systems of capitalist society. The second
IS positioning as a commodity produced for sale (Yaylagiil, 2017: 165-166). This
situation helps the active audience to be positioned in new media environments in the
context of use and satisfaction.

B. Changing devices in the light of technological developments have altered
the habits of people. Mobile devices are one of the most significant examples of this
situation. These devices have changed the way of reading books by introducing the
e-book format. When we look at e-book applications, it is clear that the application’s
history dates back to the Gutenberg project founded in 1971. The project initially
aimed to create an electronic library with ten thousand e-books (Hart, 1992: 66 qtd.
Farrokhi, 2015: 27). Initially presented as picture books, the e-books were then
shaped themselves according to the internet network. An E-book is a format of
reading a printed book from the screen in the form of a certain file on various
electronic devices such as computers, tablets, and phones. It was first defined as the
electronic version of a traditional media product, a printed book, which did not
include features such as interaction (Kelley, 2016: 6). After acquiring new media
features like interaction, multimedia and digitization, the e-book has taken on a new
format by presenting components such as painting, printing, sound and motion.

E-books have many advantages, and the noblest of these advantages is the
fact that they provide the desired book to the reader via the internet without any
physical or environmental restrictions. Moreover, e-books removed the
disadvantages such as books being out of stock, and they are more reasonable in
price than printed books and contribute to nature as well since their production
requires no trees to be cut down. In addition to all these, the e-book platform
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provides ease of distribution which results in easier promotion for books written by
independent authors. When we discuss the studies on e-books, it is seen that the
focus is on the effect of e-books on people and the expected developments shortly.
During the research process of this study, 9 female and 6 male participants, aged 18-
39, and residing in Istanbul, were randomly invited within the context of the focus
group and read the printed and digital versions of the same book. Then, the attention
and meditation (relaxation) values of the readers were measured and compared with
each other by using a brain signal monitoring device called NeuroSky. This device
can detect the user's mental fatigue, brain waves, blinks. This product contains a
ThinkGear chip that provides the interface between users' brains and robot systems.
This chip is a technology in every Neurosky product that allows the device to interact
with brain waves (Ulker and Tabakcioglu, 2018: 27). Within the scope of the study,
the participants were first given a pre-test, then a brain signal measuring device and a
post-test. In the pre-test, participants were asked how often they read e-books and
printed books, how they felt, and which ones they thought would be highly focused.
Following this test, the participants read the printed and digital format of the same
work consisting of two pages with a brain signal monitoring device attached to their
heads. Readers read the first chapter of the book in print format and the second
chapter in digital format. The book chosen as a sample in the study was George
Orwell's Animal Farm, a book with simple and understandable narration. The data
collected in the measurements shed light on the effect of both print and digital
reading in terms of attention and meditation, which was followed by interpretation of
the said data by classifying them through charts.

The attention and meditation metrics found in the research are of great
neuroscientific importance. Attention and meditation values, which are mentioned
here and express cognitive activity, are used to explain the raw brain wave data of
Alpha, Beta, Delta, Theta, Gamma waves produced by the human brain, obtained
through the sensors in the forehead and ear. These data are necessary in order to
understand through which brain waves the person is focusing, understanding,

analyzing and concluding.
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1. Brain signal measurement in book reading process

Mobile brain signal measurement devices that promise a new research method
in the context of scientific research are seen as important tools in terms of detecting
the individual's instant stress factor, as they measure the focus of attention and reveal
the intensity of brain signals. Measuring devices consist of quite a variety of tools,
and are now mobile, that is, portable and can work with the help of software with a
single laptop computer. However, there are also types of these devices that are quite
advanced, which require a powerful computer to work, and have complex measuring
apparatus. A communicator who researches with these devices, which requires
multidisciplinary support especially in terms of measurement, must receive support
from a medical specialist who knows how to interpret brain frequencies.
Nevertheless, when we look at mobile measuring devices it is fair to say that this
support is negligible, considering the data obtained in the presence of the information
shared by the manufacturer and for limited use can be interpreted.

When the history of these devices is analyzed, the work of a medical doctor
named Richard Caton stands out. Caton made measurements on monkeys and rabbits
by opening their skulls and reaching directly to their brains. These measurements
made electrical brain signals applicable (Malmivuo et al., 1995). Hans Berger, who
recorded human EEG data for the first time through the electrodes he placed on the
scalp, laid the foundations of more modern EEG devices that are still used today with
the development of technology that can measure brain waves (Schomer and Lopes
Da Silva, 2004). The EEG study applied by Berger via a galvanometer can now be
performed on digital devices such as NeuroSky, which are more sensitive and have higher
analysis power.

Table 1. EEG Wave Types and Frequency Ranges

Wave Types Frequency range
Delta Wave 0.5-4Hz

Theta Wave 4- 8 Hz

Alpha Wave 8- 13 Hz

Beta Wave 13- 30Hz

In the case of EEG, waves seen in various frequency ranges are named

according to the letters in the Greek alphabet from slow to fast (Yarimoglu, 2018:
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9). In this sense, fluctuations are respectively classified from slow to fast as delta,
theta, alpha and beta. The fact that these fluctuations are in different intervals
such as appearing slow or fast is affected by many variables including problem-
solving, insomnia, calmness, age, gender and being healthy. Delta waves are the
slowest brain waves in the 0.5 - 4 Hz. range. They are the fluctuation of brain
frequencies that are seen in every healthy age group and mostly active in the
deepest and dreamless sleep state. When they are higher than 4 Hz, they cause
problems such as learning difficulties and lack of attention, and when lower than
0.5 Hz, these waves can cause sleep problems. Theta waves are slow brain waves
in the 4 - 8 Hz. range. These waves are present in all age groups and they are in
the parietal (the region roughly located at the upper back area of the skull) and
temporal (located on the sides of the brain) parts of the brain. Theta waves are
stated to be associated with deep calmness, relaxation and pensiveness. When
they are above 8 Hz, they cause problems like depression. When they are below 4
Hz. they can cause problems such as stress. Alpha waves are brain frequencies
defined first in EEG that is in 8 - 13 Hz. range and they are more easily
recognized than other brain waves. It is stated that these frequencies, which occur
in the occipital lobes of the brain, are active in situations such as relaxation and
comfort in individuals. High levels of alpha frequencies cause loss of energy in
the individual while lower frequencies can cause problems such as sleep
difficulties and stress. Beta waves are fast brain waves that are in the 13 - 30 Hz.
range. Beta fluctuation that is evident in the parietal and frontal parts of the brain
Is active in healthy individuals during conditions including alertness, vigor, and
concentration. When they are above 30 Hz. level they may cause problems like
stress and anxiety, and when they are below 13 Hz. level they may cause
problems such as attention deficit.

2. Research Findings

2.1. Research Pre-Test and Findings

The pre-test of the research firstly aimed to determine the predisposition of
the participants to technology, the frequency and style of using media tools, and the

level of traditional media tool’s habits. Then, it was aimed to understand the
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tendency of the participants to e-book technology, to learn their awareness between
traditional printing and electronic books, and to predict their reactions during the
research phase. In this part, data were also collected for the post-test that was going
to be applied at the end of the research. Participants consisted of 9 women and 6 men
between the ages of 18 and 39, who were invited by random selection. It is not
known whether these people did any e-book reading before the test. Participants were
taken to the test area one by one, on the same day and independently of each other. In
order to prevent any influence and contact of the participants with each other after
the test, a waiting room was allocated and the participants were allowed to rest until
the end of the research.

Table 2. Participant Gender and Age

Code Gender Age
P1 F 21
P2 F 19
P3 M 33
P4 F 24
P5 F 39
P6 M 37
P7 M 23
P8 F 27
P9 M 18
P10 F 29
P11 M 39
P12 F 23
P13 F 26
P14 M 30
P15 F 29

In addition to the basic demographic questions, the participants' familiarity
with technology was tried to understand in general. Participants were also asked
whether they had read a traditional printed book and experienced e-book technology.
In this context, 10 questions in total, including demographic questions, were asked to
the participants in the pre-test, and after each participant answered the questions
independently from the other participants, the participants were taken to the
application area at once. The questions asked to the participants, the percentages of

their answers and the literal answers were classified in the table.
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Table 3. Pre-Test Questions, Charts and Answers

Questions

Charts

Answers

What is your gender?

A) Female B) Male

Within the scope of the
pre-test, information
was obtained from 9
female and 6 male

participants.

What is your age?
A) 18- 24 B) 25-19

C)30-34 35-40

All age groups specified
in the survey
participated in the
survey. The majority of
the individuals
participating in the
survey consisted of the
18-24 age group. The
number of participants

in this age range is 6.

What is your education status?
A) Primary School

C) Bachelor’s Degree
Degree

B) High school

Master’s

The education levels of
the participants vary
from one person to
another. According to
these, 3 of the
participants are
master’s graduates, 8
people are university
graduates, 3 people are
high school graduates
and 1 person is primary

school graduate.
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How often do you use traditional media In order to compare the
(TV, newspaper, radio, etc.?) P
frequency of using new
A) Usually media tools, the
B) Often participants were asked
©) Sometimes how often they use
traditional media tools.
Rarel .

arely The majority of the

E) Never participants use

traditional media tools.
Among the participants,
there is no one who has
never used traditional

media tools.

How often do you use new media While the frequencies
tools?

of using traditional
A) Usually E) Often media tools are shown

C) Sometimes Rarely at  different  levels

E) Never among the participants,

all of the participants

use new media tools a

lot.

How often do you read print books?
y P In order to compare the

A) Usually B) Often frequency of reading
©) Sometimes Rarely books on digital media,
the frequency of
E) Never . .

reading printed books
was asked. According to
the chart, it is seen that

the majority of the

participants read with a
printed book. There is
no participant who has

never read a printed
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book.

How Often Do You Read Books on E-
Books?

A) Usually B) Often
Rarely

C) Sometimes

E) Never

41%

According to the
graphic, it is seen that
the majority of the
participants read few or
no books on e-books.
This indicates that the
participants don’t have
the habit of reading
books in digital

environments.

How do you feel when
Printed Book?

reading a

A) I would be happy
B) | get Stressed
C) | pay attention

| get distracted

E) | get bored

0%

It is aimed to measure
the  attention and
relaxation level of the
participants. In this
context, the
participants were asked
how they felt while
they were reading the
printed book. According
to the graphic, 8
participants pay
attention while reading
from the printed book.
However, it is also
observed that 4 of the
participants were
happy and the other 3
people were distracted

while reading.
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How do you feel while reading an e- -
Book? The participants were
asked how they felt
A) I would be happy when they read from
B) | get Stressed the digital book, and

) the majority of them
| pay attention

7% stated that they paid
| get distracted 0% . .
attention. This suggests
20% S .
E) | get bored that individuals give

their attention both in
print and digital media.
In addition, the
participants stated that
neither of the reading
forms made them feel

stressed.

Which media tool do you think is .
L Since the focus level of
effective in terms of focus?
the participants would
A) Printed Book also be measured, they

B) Electronic Book were asked  which

media tool was
Both
effective in terms of

focus. Participants said

that mostly printed
books would not cause

focus problems.

According to the pre-test results, it was understood that the participants were
familiar with traditional media, but they were new to adopting digital resources such
as e-books. The participants have the habit of reading, albeit from different education
levels. In general, it is noticed that factors such as stress, distraction and boredom do
not pose a problem during reading. Although new technologies attract attention, it is
fair to say that the effect of traditional printing will continue. In this sense, e-book

technology clearly needs time to increase its effectiveness as well as all other new
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media technologies. Notwithstanding, we can foresee that the effectiveness of the
printed book will not disappear completely. Finally, it’s also perceived as a great
advantage that e-book has a large digital library that can be accessed from a single
device.
3. Findings Obtained Following the Printed Book Research

During the initial measurement part of the study, the participants read the first
part of the Animal Farm book consisting of 2 pages, with a measuring device
attached to their heads. And then, the data received from the users during the reading
of the book were shown in figures. In Figure 1, the measurements of the first
participant were taken and added to the study as an example. All participants’ brain
signals were measured. First, the brain signals of participants were measured while
they were reading the printed book. Then, the brain signals of participants were
measured while they were reading the e-book.

3.1. First Participant’s Data

Figure 1. First Participant’s Data in Printed Book Research

At the Beginning of the Process At the Middle of the Process

At the End of the Process n
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As seen in Figure 1, the first participant's attention and meditation levels were
initially neutral. In the later seconds of the study, with the increase in the reading
time, a noticeable increase was observed in the measurements of attention and
meditation. In the middle of the process, the attention value shown in the third
data was measured as 40, and the relaxation value, which is the fourth data, was
recorded as 60. It is observed that the participant who finished the research in 2
minutes and 12 seconds, kept his/her attention value at a constant level, her
relaxation value decreased rapidly, remaining around 18. Also, the participant's
alpha fluctuation in the first data and the second data increased well above the
normal level towards the last part of the study. This situation indicates that the
energy of the participant decreased and he/she got tired during the reading
process. Considering the data of the other participants in the printed book
research, it was seen that the values were generally close to each other. In this
case, it is understood that reading from the printed book has almost the same
effects on the reader, and there will be partial differences in these effects
depending on the interest of the reader. The attention and meditation values

obtained throughout the printed book research are given in the figures below.

Graphic 1. Printed Book Attention Values

Printed Book Attention Values
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The attention values of the individuals participating in the printed book
reading study showed differences during the brain frequency measurement (Figure
2). According to the figure, while only one participant’s attention value decreased in
the process, the attention value of ten participants increased. And the attention values
of the remaining four participants remained stable. Among the participants, only four
participants reached the attention value of 90 to 100. The fifteenth participant has the
lowest attention value with a value of 31. The average attention span of the
individuals participating in the research is 70.6. It is seen that the brain frequencies
beta and delta play an active role in increasing and decreasing the attention value.
Additionally, it was observed that the attention values of the participants who
frequently read books were high. This shows that habit is an important factor in
attention. It was also observed that the age and education difference between the

participants had no effect on low or high attention values.

Graphic 2. Printed Book Meditation Values

Printed Book Meditation Values
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Meditation values of individuals participating in the printed book reading
study showed differences during brain frequency measurement (Figure 3). While the
meditation value of only four participants increased, the meditation value of nine
participants decreased. The relaxation value of the two participants remained stable.
Among the participants, only two participants had 90 to 100 meditation values. In the
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study, the first participant had the lowest meditation value with 18 values. The
meditation average of individuals participating in the research was 50.6. It is seen
that the frequencies of alpha and theta played an active role in increasing and
decreasing the attention value. On top of that, it was seen that the age and education
difference between the participants had no effect on the low or high meditation

values.
4. Findings Obtained Following the E-Book Research

In the second part of the study, the second part of the Animal Farm consisting
of 2 pages, was read by the participants with a measuring device attached to their
heads. The brain signals emitted by the participants while reading e-books were
measured and figures were prepared accordingly. In Figure 4, the measurement
results of the first participant were added to the study as an example. All participants’

brain signals were measured.
4.1. First Participant’s Data
Figure 2. First Participant’s Data in E-Book Research

At the Beginning of the Process At the Middle of the Process

At the End of the Process n
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As it can be seen in Figure 4, the attention and meditation values of the first
participant who read through the e-book were observed to be neutral. In the course of
the research, an increase was observed in the values of the participant. In the middle
of the research, the attention value is measured 40 according to data number three,
and the meditation value -test, he/she paid more attention to the e-book in the
measurement. As a result of the e-book research, the attention and meditation values

of the participants are given in the figures below.

Graphic 3. E-Book Attention Values
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The data provided by the individuals participating in the reading study on
the e-book in the measurement of the brain signal showed differences as it did
with the printed book (Figure 5). In this context, while the attention value of only
three participants decreased during the process, the attention value of ten
participants increased. The attention value of the remaining two participants
remained stable. Among the participants, only four participants reached the
attention value of 90 to 100. In the study, the seventh participant has the lowest
attention value with a value of 21. The average attention span of the individuals
participating in the research is 67.4. It is seen that the brain frequencies beta and
delta play an active role in increasing and decreasing the attention value. The
attention values of the participants were quite high although most of them stated

that they did not have the habit of reading from e-books in the pre-test.
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Graphic 4. E-Book Meditation Values
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Differences were observed in the brain signal measurement values of
individuals participating in the e-book reading. In this context, while the
meditation value of five participants increased in the process of reading, the
meditation value of seven participants decreased. The meditation value of the
remaining two participants remained stable. Among the participants, only the
eleventh participant had a relaxation value between 90 and 100. In the study, the
thirteenth participant was determined to have the lowest meditation value with 20.
The meditation average of individuals participating in the research was 57.8. It is
seen that alpha and theta frequencies play an active role in changing the

meditation value.

When the results of the brain signal measurements made in the two parts of
the research are examined, it is seen that there are similarities between the
reading processes of printed books and e-books. For instance, the measurements
are taken from the participants in the printed book reading process, the average of
the general attention value is 70.6. The average e-book attention value parallels it
with 67.4. These rates are close to each other. Based on this, no significant
difference was found between the printed and e-books in terms of attention, and it
was noticed that the participants did not experience a serious loss of attention in

terms of reading the e-book. When it comes to the meditation values, which
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means relaxation, the overall meditation average of the participants in the printed

book is 50.6. In parallel, the e-book general meditation average is 57.8. Again,

when these ratios are considered, there is no significant difference between the

ratios. Based on meditation, it was observed that the participants both read the e-

book and the printed book with the same comfort levels.

5. Questions Asked to Participants within the Scope of the Post-Test

Table 4. Post-Test Questions, Charts and Answers

Did you feel any difference in the way
you read with the brain-monitoring
device attached?

A) Yes

B) No

The answers given by the
participants to this question are
almost  divided into two.
According to the graphic, 54%
said that they did not feel any
difference, and 46% said that
they did.

How did you feel while reading the
printed book?

A) Fully focused

B) Distracted

C) Comfortable

Stressed

Almost half of the participants
stated that they were
completely focused while
reading the printed book. The
remaining participants  are
divided into two. While 26% of
the participants stated that they

were comfortable, the other

26% said they were distracted.

How did you feel while reading the e-
book?

A) Fully focused

B) Distracted

C) Comfortable

Stressed

It was determined by the brain
signal measuring device that the
majority of the participants felt
comfortable and focused while
they were reading the e-book.
47% of the participants stated
that they felt comfortable and
40% stated that they were

completely focused.
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A) Printed book
B) Electronic Book

C) Both

While reading, did you enjoy the

printed book or the e-book more?

According to the answers given
in the question of preferred
media tool, majority of the
participants enjoyed the printed
book more. When asked
verbally about the reason, the
participants stated that it was
important for them to touch the

pages and the book.

Do you think that reading a printed
book or reading an e-book is beneficial

in terms of keeping the information in

mind?

A) Printed book
B) Electronic Book

C) Both

The participants were asked

which media tool was more

beneficial in terms of keeping
the information in mind, and
74% of the participants’ answer

was printed book.

A) Printed book
B) Electronic book

C) Both

In which platform did you feel free?

54% of the participants felt free
in both the printed book and e-
book platform. This situation
indicates that the two platforms
show parallelism in terms of

meditation.

process?

A) Printed book
B) Electronic Book

C) Both

Which platform do you think is more

comfortable during the reading

When the participants read
from the e-book, they stated
that the e-book is more
comfortable because of the
possibilities such as enlarging
the texts as they wish, adjusting
the screen brightness as they
wish, and quickly moving to the
next page by swiping the

screen.

Within the scope of the post-test, the thoughts of the participants after the

study were tried to learn. The readers were first asked whether they could read
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comfortably with the device attached to their heads. The participants orally expressed
that they could read comfortably overall despite feeling a difference. In the light of
these, the measurement was not exposed to any form of significant external effect.
Judging by the answers given by the participants in the post-test, the participants not
only feel like adopting the printed book more but also found it better in terms of
attention. This showed that the participants were primarily skeptical of new media
technologies. Participants who think that the printed book is more useful in terms of
keeping the information in mind, evaluate the e-book tool as the same electronic tool
as smart phones that offer fast consumption. In line with the post-test, the biggest
advantage of the e-book is the comfort it provides. On top of that, e-books are
portable tools where tombs can fit into an electronic tablet that’s only three cm in
width and seventeen cm in length. Technical features such as adjusting the brightness
of the screen according to the intensity of the ambient light, enlarging and reducing
the texts, and the option to read aloud are among the important advantages of the e-
book as well. However, the most important advantage is that thousands of books can
be available in electronic format merely with the help of internet technology. E-
books, which have access to a huge digital library archive, promise easy use through

a single tablet.

CONCLUSION

Communication constitutes a vast part of our lives, and it has always been a
fundamental need since the beginning of humanity. Communication is a phenomenon
with a pretty old history; thus, it is too diverse to be expressed with a single
definition. The invention of new communication tools depending on the development
of technology in this diversity has led to the emergence of new channels in
communication. New media is a concept that has gained a place in social life with
the development of internet technology. As a result of this concept, there have been
changes both in communication and in many areas. These changes have increased the
quality of life of the individual and have had positive effects on the welfare of
society. However, these facts don’t prove that the new media is completely harmless,
and in some cases, the negative features are strikingly more dominant. There are

many rehabilitation and health programs for the new media, which is the cause of
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various physical and mental disorders. New media problems grow day by day.
Therefore, multidisciplinary research on this issue is a necessity for the well-being of
future generations.

The diversity of new media technologies is increasing gradually. The new
media, which aims to transform, digitize and make practical all the habits that people
have acquired for centuries, transform communication with these tools. And the e-
book is the result of this transformation. The E-book is a technology that is released
in tablet format, has functions like a smartphone, and is developed only for reading,
and it targets people's reading habits, Thanks to internet technology, e-books have
easy access to archives containing tens of thousands of books in digital format. The
types of this technology have a wide range of different types as well as a big
consumption market. Since e-book, which is actually a tool on its own, is integrated
into frequently consumed tools such as smartphones, the spread of tools that are
solely in e-book format has been limited. Today, a standard-featured smartphone can
also be transformed into reading tools in e-book format. As its name suggests, the e-
book has an electronic structure, effects of which are unclear, unlike the printed
book. The main purpose of the research was to understand the effects of this
technology. As opposed to the other disciplines, communication studies contain data
that needs interpretation. Therefore, communication studies have long periods of
finding, classification and analysis. Still, the obtained data should be supported by
articulated studies, the data should be tested and applied repeatedly. It is crucial to
test the results obtained as a after this research with other studies and to share them
with other researchers. In this context, conducting research with as many tools and
methods as possible with the support of new media technologies will provide
meaningful data for the solution of problems.

Brain signal measurements, which are a new and effective method in communication
research, are used for various researches in many fields from health to engineering.
These studies provide information about individuals' mood, psychological and
physical states. Thus, EEG-based brain measurements have become available in all
areas with the advancement of technology. As a consequence of these developments,

this measuring method has also been used in communication studies, and it has
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become productive research support for many problems that have emerged with the
media’s taking the title of new media.

In this study, printed books and e-books were compared to new
communication technologies. A brain signal measuring device was placed on the
heads of the participants and the data obtained while they were reading was stored. In
this direction, the effects of the printed book and e-book use of individuals between
the ages of 18-40 were investigated. Individuals participating in the research were
given a 2-page book chapter of George Orwell's “Animal Farm”. The participants
read the first part of the book in printed form, and the second part of the book was
read in the e-book form. Participants read in a quiet environment and at a white table.
A pre-test just before the measurement and a post-test just after the measurement
were made, making it possible to support the stored data and make inferences about
the reasons for the selected options.

The reason for choosing this book in the research is that its explanation is
simple and understandable. Pre-test, brain signal measurement, and post-test were
performed on fifteen participants, respectively, and answers were received to the
questions addressed. While the attention values of the participants increased in the
continuation of the reading, the meditation values were generally high at the
beginning of the reading and decreased from the last part of the reading. According
to these data, it was concluded that attention values were inversely proportional to
meditation values, and although attention increased, meditation decreased over time.
The alpha, beta, delta, gamma, and theta fluctuations of the participants showed that
they became increasingly concentrated while reading the text, but they had problems
in feeling comfortable. Within the scope of the pre-test, it was evaluated that the
participants who read books frequently, in other words, whose inclination to read
books was higher, performed better with higher levels of attention.

Participants were asked to read the second part of the book in e-book format.
The E-book section consists of 2 pages, the same as the printed book. The reading
duration was recorded both in print and digital format as well. The tablet is set to
airplane mode to prevent any notifications or calls while reading on the e-Book.
When the data of the same participants who read from the e-book were examined in
the brain signal measuring device, results were generally close to the results of
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reading a printed book in terms of both attention and meditation values. What needs
to be focused on here is that the level of attention and the level of meditation are
inversely correlated. While the level of attention generally increased, the level of
meditation decreased over time.

Although the frequency of reading from the printed book expressed by the
participants in the pre-test was higher than the frequency of reading from the e-book,
it was observed that the values in print and digital reading in the brain signal
measurement data were close to each other. As a result, it is understood that though
few books are read in the digital environment, individuals can easily adapt to new
media tools. In this case, according to the answers from the pre-test and post-test, it
has been evaluated that the importance of new media tools such as smartphones
already taking place in daily life is great. Although the individuals participating in
the research stated that they prefer to read through printed books, they stated that
they realized the advantages of reading over e-books. It is thought that this is due to
the fact that the participants have the opportunity to practice reading practices they
are familiar with on smartphones on e-books. Adjusting the brightness according to
the ambient light and having options such as enlarging or reducing the text has been
one of the most attractive elements of the e-book.

According to the uses and gratifications approach developed on the basis of
the active audience thesis, the individual is consciously equipped with technique and
technology, but the communication tool is objectified. Artificial needs related to
human's daily life are produced and the individual is directed as if he/she needs these
technologies. The e-book is the tool that was developed as a product of this approach
and emerged as a result of aggressive technique. The development of these products
is no longer surprising in capitalism, which compels people to standardize and
become copies of each other. It is also vital to investigate the effects of these
products on users. Because especially young individuals, who use these technologies
unaware of their effects, start to drown in the technology ocean, where the economy
is constantly developing, transforming, becoming more brutal and aggressive in
today's world. In connection with the effects of this technology, research made on the
new individuals of the new generation, who will transform the social life structure in

the future, will make it easier for us to understand the destruction of the technique.
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Being in the center of our research, the e-book has shown that all the habits that
people have acquired are the target of new media developers. The individual, who
has moved from a passive viewer to an active viewer, increases his demands for new
media technologies. On the other hand, the producer always aims to have new
consumption markets with or without demand. Some inventions that are not seriously
necessary are offered for use in order to expand the volume of use and satisfaction. It
is a fact that this situation encourages societies that are constantly encouraged to
consume, can never reach satisfaction and ignore global world health for production.
The fact that this has evolved into a serious problematic is a subject that is frequently
handled in today's academic studies. In this context, the digital and touch plane

continues to be the transformative factor of the traditional structure.
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