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Abstract
In this study, it is aimed to examine the opinions of prospective teachers about the design of digital
educational comics designed within the scope of science education and their use in educational environments.
This study, conducted with 129 prospective teachers determined by purposeful sampling method, is suitable
for a case study. After the prospective teachers received a four-hour training on digital educational comics,
they designed their digital educational comics for two weeks. After the design process, their views on design
and applicability of these designs were determined with structured survey forms. The collected data were
analyzed in four stages with the MAXQDA-20 program in accordance with content analysis. In the study, it
was determined that the prospective teachers had difficulties at the point of designing visual and graphical
elements in digital environment during the digital educational comic design process and that they were
negatively affected by technological insufficiencies. In addition to this, the prospective teachers expressed the
views on the need to pay attention to the digital educational comic’s subject-acquisition relationship,
scientific knowledge and the relationship of this knowledge with daily life. It is recommended to increase the
use of technology-oriented alternative teaching materials such as digital educational comics in science
education from preschool to undergraduate level instead of traditional teaching materials.
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1. Introduction
In the 21st century, the century we live in, technology shows itself in the field of
education as in every field. Today, it is aimed to create modern learning environments
with technological learning tools designed to enrich the teaching process. Teachers
benefiting from technological learning tools enables more students to participate in the
lesson (Tekmen, 2016), and ensures that what is learned becomes permanent (Akkaya,
2013; Aşçı, 2020) by increasing the efficiency of learning-teaching activities (Yılmaz,
Üredi & Akbaşlı, 2015). At this point, it gains importance for teachers to have the
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competence to use technological fields and to be open to new developments and
experiences in this field.
1.1. Digital Educational Comics
Digital educational comics basically started out from bringing an educational side to
digital comics. Digital comics, on the other hand, were created by moving comics to
digital media through pulling them away from the printed form we are familiar with
(Sömen & Akcanca, 2020). When the development in the historical process is examined, it
is possible to say that the fact that comics with a fluctuating past can appear as digital
comics is actually the result of the interest in comics. At this point, it is thought that
discussing the development of comics in the historical process will be useful in relating
and interpreting the educational and digital transformation of them.
Although it is based on the first cave paintings according to some sources (McCloud,
1993; McCloud & Manning, 1998), Swiss Rudolphe Töpffer published the first example of
the real comic in history in 1840 (Gündüz, 2004). Afterwards, comics began to spread in
many European countries such as France and Germany, as well as in America, and
attracted attention all over the world and created a fan base for itself (Çetin, 2010;
Gündüz, 2004; Olson, 1993; Türkal, 2018). When it was arrived to the 1950s, it became
the target of criticism due to its sexuality and violence content, and the interest in comics
decreased. After the restrictions placed on the publishing and distribution rules of comic
books, the comics gaining an artistic side in the 1970s attracted the filmmakers in the
following years, and the stories of the comic book heroes were turned into movies (Çetin,
2010; Türkal, 2018).
The idea that comics might have an educational side emerged from W. W. D. Sones
(1944) and many educators making a series of studies on the use of comics on education
(Berkowitz & Packer, 2001; Marianthi, Boulodakis & Retalis, 2016; Parsons & Smith,
1993). Nowadays, educational comics are published as an alternative learning tool for
different subjects in various disciplines, as they have the ability to increase children's
desire to read thanks to their pictures, short narratives, excitement and entertainment
elements instead of long narratives that reduce students' motivation (Lazarinis,
Mazaraki, Verykios & Panagiotakopoulos, 2015; Lesmono, Bachtiar, Maryani &
Muzdalifah, 2018; Topkaya, 2016). One of these disciplines that enable the use of new
educational resources to encourage students' learning is science education (Morel,
Peruzzo, Juele & Amarelle, 2019).
The preference of digital educational comics as alternative tools in science education
(Koutníková, 2017), it is thought to be useful in providing a potential environment
especially for children (Tatalovic, 2009). Digital educational comics help explain a world
consisting of abstract science concepts that students describe as complex (Akcanca, 2020;
Morel et al., 2019). Educational comics help especially children to improve their science
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literacy by increasing their ability to interpret science subjects at an early age (Olson,
2008; Tilley, 2008). With the comics used in the educational process, students' interest in
the lesson increases, it becomes easier to focus their attention on the message to be given,
and their creativity development is positively affected (Jampel et al., 2018; McCloud,
1993; Phoon, Roslan, Shahrill & Said, 2020). When it is considered these contributions of
comics, it has become inevitable to use digital comics (McCloud, 2006), which are more
advantageous because they can be arranged in the desired way compared to printed ones,
in education process. In this way, teachers can create comic book stories suitable for their
outcomes or topics, thanks to the existing web tools (Pixton, Canva, Storyboardthat, etc.).
It is thought that it is important for teachers to be introduced with digital educational
comics before starting their profession and during their undergraduate education and to
have more extensive knowledge and experience about this teaching tool. In this context,
it seems important to determine the opinions of prospective teachers about the design of
digital educational comics and their use in educational environments.
1.2. Purpose of the Study
The purpose of this study is determined as to examine the opinions of teachers about
the design of digital educational comics which they designed within the scope of science
education and their use in educational environments. Within the scope of this purpose,
answers to the following questions are sought;


What are the opinions of the prospective teachers about the difficulties they face
while designing digital educational comics?



What are the factors to be considered when designing digital educational comics
according to the opinions of the prospective teachers?



What are the opinions of the prospective teachers on the benefits of using digital
comics in educational environments?



What are the opinions of the prospective teachers on the use of digital comics in
early childhood science education?



What are the prospective teachers' notional structures about digital educational
comics in their cognitive structures?

2. Method
2.1. Research Model
The method of this study conducted within the framework of qualitative research is a
case study. Case studies, one of the descriptive research models, aim to provide
researchers with comprehensive and detailed information (Lichtman, 2006). Well-
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structured case studies are thought to have contextual sensitivity (Patton, 2014). The
subject dealt with in case studies is researched with a holistic approach by being
examined closely and the focus is on the roles and relationships in the process (Yin, 2003;
Yıldırım & Şimşek, 2016). Since there is only one unit of analysis in the research, it is
thought that the research is in conformity with the holistic single case pattern (Yıldırım
& Şimşek, 2016). For this reason, a case study was preferred in this study, which aims to
reveal the experiences and opinions, by deeply scrutinizing them, of the prospective
teachers about digital educational comics.
In the study, it can be seen as a limitation to work with pre-school prospective teachers
who continue their education at the second-grade level in the Faculty of Education.
2.2. Workgroup
The research was conducted with a total of 129 second grade prospective teachers who
were attending pre-school education in the primary education department of the
education faculty of a state university. The study group consists of 99 female and 30 male
prospective teachers. Keeping the study group large for a qualitative research can be
explained with the necessity of setting the study group as large as possible in order to
ensure data saturation and to obtain different opinions from the answers given (Guba &
Lincoln, 1982).
Purposeful sampling approach was used in the selection of prospective teachers. It is
based on the principle of determining the purposeful sample participants according to
their characteristics suitable for the study (Patton, 2014). Basic science education
concepts and teaching methods and techniques that will be used to gain these concepts
are discussed in the early childhood science education course. In this context, the study
group was purposefully chosen from the 2nd graders taking this course.
2.3. Data Collection Tool
In the study, a structured survey form was used with the aim of determining the
opinions of prospective teachers about the design of digital educational comics which they
designed within the scope of science education and their use in educational
environments. With these forms, the questions to be asked within the framework of the
purpose were asked in the same way to the entire research group, thus systematic and
comparable data were obtained (Yıldırım & Şimşek, 2016). Educational comics and
studies on their digital versions were examined in detail in the preparation of the survey
form. The determined questions were presented to two academics, one specialized in
science education and the other in pre-school education, in order to get expert opinions
about ensuring construct and internal validity. The form was finalized after necessary
corrections such as reducing the number of questions, changing the expressions and
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combining similar questions in a single question were made within the framework of the
experts' opinions. The prepared form consists of five questions. Four questions in the
form were prepared in regard to the design and use of digital educational comics. The
content includes questions about determining the factors to be considered in the design
and implementation of digital educational comics, the benefits of their use in educational
environments and their use in preschool science education. In the last question, though,
"digital educational comics" was chosen as the keyword and the prospective teachers
were asked to produce different words that they thought were related to it.
2.4. Data Collection Procedure
Prospective teachers’ volunteerism to participate in the research was taken as a basis,
and the process was initiated by informing that the research results would only be used
for scientific purposes. Prospective teachers received a four-hour training before
proceeding to the digital educational comic design process. Within the scope of this
training, it was aimed for them to get information about what comics are, their use in
educational environments, their digital use in the transformational process, and their
handling as an alternative teaching material in science education. After the training, the
prospective teachers were asked to design a short digital educational comic book that
could be used in science education by choosing one of the concepts or topics in Table 1.
Table 1. Topics to be dealt with in digital educational comics
Topics to be dealt with in digital educational comics
Wind

Air Pollution

Fire

Erosion

Spring

Forest

Rainbow

Renewable Energy

Lightning/Thunder

Traffic Problem

Global Warming

Weather Events

Volcanos

Recycling

Our Body

Environmental Pollution

When looked at Table 1, it is seen that the topics to be dealt with are determined from
the environment and environmental issues. The reason for this is that it is considered
important to include information about the environment and environmental problems in
lectures or researches. In this study, with the thought that educational comics have a
very important place for individuals to gain awareness and take responsibility for
environmental issues, it is aimed to increase the awareness of the prospective teachers
about environmental problems in the educational comics they will design and to actively
use the information they have acquired during the preparation process in their daily
lives. The design process of comics took two weeks within the scope of the determined
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concepts and topics. An example of a digital educational comic book designed for
"Environmental pollution" by one of the prospective teachers is included in Figure 1.

Figure 1. Example of a digital educational comic designed by prospective teachers

After the design process, structured survey forms were delivered to prospective
teachers. The prospective teachers were given a time frame of approximately 40 minutes
to fill in the forms.
2.5. Data Analysis
The data obtained by the prospective teachers filling out the structured survey form
were analyzed in accordance with the content analysis with the MAXQDA-20 program.
While trying to reach meaningful explanatory concepts and relationships from the data
collected within the scope of the purpose of the study, a four-stage content analysis
process was followed (Yıldırım & Şimşek, 2016). First of all, all data were reviewed in
detail and similar expressions were coded. Later, the themes representing the codes were
found, and finally, the emerged codes and themes were organized, the findings were
defined, and interpreted with graphical displays. Instead of the names of the prospective
teachers, it was named as P1, P2 ... (Participant 1). Besides, the findings were
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interpreted by placing direct quotes from different prospective teachers under the
graphics.
2.6. Validity and Reliability
Since the research is a qualitative research, validity-reliability is considered differently
from quantitative studies (Yıldırım & Şimşek, 2016); the reliability, the accuracy of the
results and the competence of the researcher should be mentioned (Krefting, 1991;
Patton, 2014). In the study, in order to ensure its verification, the results of the collected
data were tried to be systematically expressed in a clear, simple and understandable
language. The transferability criterion, on the other hand, was tried to be met by
including direct quotations from prospective teachers. In addition, Miles and Huberman's
(2016) Consensus / (Consensus + Disagreement) x 100 formula was used at the point of
ensuring the reliability among the coders of the data obtained in the study, and this
concordance rate was determined as 84%.

3. Results
The themes obtained from the opinions of the prospective teachers regarding the
difficulties they faced in the design of digital educational comics within the scope of the
research are given in Graphic 1.

FACED DIFFICULTIES
Subject-Oriented
f=38

TechnologyOriented
f=23
Digital ProgramOriented
f=26

Design-Oriented
f=48

Learning-Oriented
f=31

Graphic 1. Difficulties prospective teachers faced in the design of digital educational comics

When Graphic 1 was examined, it was found that prospective teachers mostly (f=48)
had design-oriented difficulties while designing digital educational comics. Most of the
prospective teachers who expressed that they had design-oriented difficulties stated the
difficulties they experienced during drawing and background design. Subject-oriented
difficulties (f=38) are also common difficulties experienced by prospective teachers.
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Among these difficulties; there are identifying original subject and characters and
creating dialogue and fiction. In addition to this, having problems in establishing the
subject-acquisition relationship based on the age level from the difficulties experienced in
learning-oriented (f=31) is among the difficulties faced by the prospective teachers. Most
of the prospective teachers who stated that they experienced digital program-oriented
difficulties (f=26) showed digital programs being paid and being insufficient in
themselves as reasons. In addition, technology-oriented difficulty (f=23) was found to be
the least difficulty faced by prospective teachers. It is among the findings that the source
of these difficulties of prospective teachers is the preparation of the programs in digital
environment and the insufficiency of technological facilities. In this context, the opinions
of the prospective teachers are as follows:
P12: “Creating the text part because it was challenging to create a text that the age
group could understand.”
P76: “The part that I had the most difficulty while preparing the comic book was
how I would explain the subject according to the age group of the children. I needed
to explain the concept of lightning in a way that children can understand, and this
was the most challenging part for me. Almost all children are afraid of lightning,
and while I was preparing my story, I told the children that lightning was actually
not a bad event, but a natural event, and for children to learn this concept I needed
to tell a story that they would understand. Creating the story was the hardest part.”
P91: “I had a hard time as I had never prepared a comic book before. Along with
this, adjusting different facial expressions and gestures of all the scenes one by one
challenged me a bit. Also, since everything I wanted was not included in the
program where I prepared the comic book, I had to liken it to different objects even
though I wanted something else.”
Within the scope of the research, the themes obtained from the opinions of the
prospective teachers about the elements that should be considered in the preparation of
digital educational comics are given in Graphic 2.

THINGS TO BE CONSIDERED
Textual Content
f=53

Daily Life
Relationship
f=21

Subject-Acquisition
f=100

General View
f=32

Visual Content
f=61

Design Process
f=106
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Graphic 2. Prospective teachers' opinions regarding the things to be considered while preparing digital
educational comics

When Graphic 2 was examined, prospective teachers stated that while preparing their
digital educational comics, attention should be paid mainly to the design process (f=106)
and subject-acquisition (f=100) dimension. During the design process, opinions were
expressed about paying attention to the age range and development levels of the
educational comic addresses. In addition, it was stated that the characters and fiction in
the comics prepared have an important place among the elements that need to be
considered. The prospective teachers expressed that their comics' outcome-subject
relationship, subject integrity, scientific knowledge and plot are important and need to be
paid attention to. Visual content (f=61) depends on the relationship between visual
content and acquisition, visual text relationship and visuals. In addition, the textual
content (f=53) is related to the simplicity and comprehensibility of the text and dialogues.
Besides, it was determined that the prospective teachers mentioned the importance of
attracting attention and flow in the general view (f=32). Moreover, it was stated that
daily life relationship (f=21) which has the least ratio among the things need to be
considered while designing educational comics of prospective teachers was related to the
message desired to be given in the theme content. In this context, the opinions of the
prospective teachers are as follows:
P21; “First of all, it is necessary to consider the developmental state of the children,
then to pay attention to acquisition and content compatibility, the harmony of the
visuals and characters, and the harmony with subject desired to convey.”
P98; “The concepts wanted to be gained should be gained correctly without creating
any misconceptions. It should be simplified in a way that children can understand
the subject. It should be visually rich, capable of attracting the attention of
children.”
P3; “It is necessary to pay attention to the comic books being educational, the
drawings and dialogues constituting a whole and making them more qualified.”
Within the scope of the research, the themes obtained from the opinions of the
prospective teachers about the benefits of using digital educational comics in educational
environments are given in Graphic 3.
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BENEFITS OF COMICS
Attitude
f=17
As a Material
f=74

High Level Shills
f=26

Learning
f=108

Personal
Development
f=41

Graphic 3. Prospective teachers' opinions on the benefits of using digital educational comics in educational
environments

When Graphic 3 was examined, the opinions of prospective teachers about the benefits
of using digital educational comics in educational environments were predominantly at
the learning level (f=108). The prospective teachers stated that comics are beneficial in
terms of permanent learning, facilitating learning and achieving acquisition by having
fun. The benefits of educational comics as a material (f=74) include the sub-components
of drawing students' attention to the lesson, their use as an educational tool, and
concretizing abstract concepts. In addition to these, the benefits of educational comics in
personal development (f=41) dimension are among the findings. It was determined that
prospective teachers mentioned that visual memory could be improved and awareness
about different subjects could be increased by means of educational comics. It has also
been stated that comics are beneficial in terms of modeling. In addition to these, in terms
of high-level skills (f=26), prospective teachers stated that their comics appeal to different
senses and that creativity skills and imaginations can be developed through these
materials. In the attitude dimension (f=17), prospective teachers mentioned that
educational comics can be effective in developing a positive attitude towards science
lesson and reading books. In this context, the opinions of the prospective teachers are as
follows:
P7; “Today, visuality has a dominance that covers our entire life. As comics are
visually powerful tools, they will be very useful for children to learn easily and
permanently.”
P27; "I think it can provide economy in terms of time, I think it will appeal to both
visual and cognitive mental areas of children at the same time, and I can say that
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children's empathy skills will improve and their creative thinking will develop
thanks to comics."
P31; “We can teach children various behaviors such as being able to interpret, argue
and guess without realizing it through visual reading. At the same time, by using
comics as a tool, we can easily present the gains that we think to bring the child
with a colorful expression.”
P120; “The characters in educational comics become models for the child. It allows
the child to comprehend the gains and take behaviors easily and willingly.”
Within the scope of the research, the opinions of prospective teachers about the use of
digital educational comics in early childhood are given in Graphic 4.

USE OF DIGITAL EDUCATIONAL COMICS IN EARLY
CHILDHOOD
70
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25

6
9

0
Notional

Educational

Concretization
Elimination of Misconceptions
Helping Learning
Scientific Knowledge Acquisition
Family Interaction
Focusing Attention
Improving Visual Memory
Different Perspective

Environmental

Developmental

Vital

Intelligibility
Reinforcement of Learned
Reinforcing the Gains
Teacher-Student Interaction
Child Recognition
Imagination
Language Development
Preparation for Life

Graphic 4. Opinions of prospective teachers on the use of digital educational comics in early childhood
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When Graphic 4 was examined prospective teachers' opinions about the use of digital
educational comics in early childhood stated that they are beneficial mainly in terms of
educational (f=64) and developmental (f=56) themes. Under the educational theme, it is
thought that it will be useful in helping learning, reinforcing the learned-gains and in
scientific knowledge acquisition codes. The prospective teachers emphasized the
developmental aspects of the educational comics and focused on the codes of focusing
attention, imagination and visual memory. Besides, in the views on the notional (f=18)
theme in the use of educational comics, prospective teachers mentioned the codes of
concretizing and understanding the concepts and eliminating possible misconceptions.
Furthermore, under the environmental theme (f=16), teacher-student interaction, family
interaction and child recognition codes are among the findings. Finally, opinions of
prospective teachers who focus on vital (f=15) theme about gaining different perspective
and preparing for life in early childhood thanks to educational comics were determined.
In this context, the opinions of the prospective teachers are as follows:
P50, “In early childhood, we cannot directly teach some of the topics and concepts
we want to teach. In order for children to grasp, we should achieve the gains we
want to bring in different techniques and creative ways in a way that attracts their
attention and they can easily grasp. Educational comics is a creative and fun way to
teach especially the concepts that are abstract and unfamiliar to children.”
P52, “In the early childhood period, children's imaginations enable them to keep the
linear world within themselves more alive; likewise, by using it as a method,
children are provided with a more understandable and age-appropriate education.”
P67, “Children can think with extremely clear perceptions and creatively in early
childhood. Whichever issue is dealt with, it is a fact that they will achieve the gains.
Explaining children through comics is very effective in preparing them for life.
Because they will be conscious children.”
The codes obtained from the last question of the survey form based on the opinions of
the prospective teachers were presented by being modeled with the MAXQDA program.
The word cloud was used to reveal the conceptual structures of digital educational comics
in the cognitive structures of the prospective teachers, and it was designed as a "speech
bubble" as it is thought to be related to comics within the scope of the subject. The
conceptual structures frequently emphasized by the prospective teachers about digital
educational comics are given in Figure 2.
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Figure 2. The conceptual structures frequently emphasized by prospective teachers about digital
educational comics

In Figure 2, it is seen that the concepts frequently emphasized by prospective teachers
are picture, story, fun, gain, character. On the other hand, concept, nature, science,
awareness, animation, curiosity appear as concepts that prospective teachers emphasize
less frequently.

4. Conclusion and Discussion
The findings obtained from the research were handled within the framework of subproblems, the results of the research were discussed within the context of the relevant
literature.
For the first sub-problem, the opinions of the prospective teachers about the difficulties
they encountered while designing digital educational comics were revealed. It was also
determined that prospective teachers had design-oriented difficulties in drawing and
background design. These concepts that the prospective teachers mentioned point to the
graphic elements, which are another element of the comics. Visual elements in comics
have an important function in gaining the readers' appreciation, maintaining the
existence of comics and keeping the story alive (Sömen & Akcanca, 2020). With this
study, it is thought that prospective teachers became aware of the delicate balance
between picture and text. Also, the prospective teachers received help from digital
programs while designing their comics. It is thought that their new acquaintance with
these digital programs caused them to have difficulties in drawing.
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Furthermore, it was determined that the prospective teachers had difficulty in finding
an original subject and determining the characters while designing digital educational
comics. Characters are the most important element of the comic and the story is
processed through characters (Cantek, 2014). For this reason, it is very important to
determine the characters correctly. In the study, it is thought that prospective teachers
realized the importance of this element in the process of designing a comic book. In
addition, the subject of the educational comics has a special importance in terms of using
to support teaching (Gülersoy & Türkal, 2020). The originality of the subject in comics
has a great role in attracting prospective teachers' attention. In the research, the
prospective teachers were given some topics related to the environment and
environmental problems, and they were asked to design their educational comics based
on the topic or concept they chose. This situation may have caused prospective teachers
to have difficulties in finding an original topic by sticking to the determined subject or
concept.
Another factor that prospective teachers had difficulty with was determined as forming
the fiction. Educational comics should be prepared within a fiction, and should have some
features such as space-time, character, relationships, movements, emotions and
thoughts, cause-effect relationships (Cantek, 2014; Uslu Üstten, 2014). The prospective
teachers' attempts to deal with the subject briefly and concisely may have forced them to
fit the fiction into the story. Along with this, it was determined that the prospective
teachers thought they had difficulty in establishing the subject-outcome relationship. In
her study, Şentürk (2020) suggested to the teachers that they should pay attention to the
point of preparing their stories in a way that does not distract from the outcome while
designing educational comics. In their research, Gülersoy and Türkal (2020) emphasize
that creating educational comics requires a serious accumulation of knowledge and that
the elements in comics should be handled in terms of teaching. It is thought that because
of the illiteracy of children that are in their early childhood period, the prospective
teachers participating in this study may have had difficulties in designing educational
comics that are appropriate for their age level and for the relevant outcomes.
It was determined that prospective teachers also experienced technology-oriented
difficulties. The prospective teachers referring to the difficulty of preparing comics in a
digital environment stated that their technological facilities were insufficient.
Archambault and Crippen (2009) found in their study that teachers do not perceive
themselves as sufficient in technology knowledge. Tatlı and Akbulut (2017) emphasized
that the technological knowledge and skills of prospective teachers can be increased with
the trainings to be given in their research results. The fact that prospective teachers
tried to design educational comics for the first time in digital environment, and some
prospective teachers tried to do this over the phone because they do not have a computer
can be seen as the reason for this situation. Additionally, the prospective teachers stated
that they experienced some problems due to the inadequacies of the programs such as
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limited character and background selection in digital comic design programs, and access
to different characters and backgrounds is paid. In their research on educational comics,
Zaibon, Azman and Shiratuddin (2019) mentioned, in their study, the difficulty of
providing enough content and action in order to creat the content of speech bubbles in the
preparation of digital comics, to blend them with pictures that will facilitate the flow of
the story, and to keep the reader moving through the story.
For the second sub-problem of the study, the opinions of the prospective teachers about
the elements that should be considered in the preparation of digital educational comics
were determined. The prospective teachers referred to the need to pay attention to the
scientific information contained in digital educational comics. Arroio (2011) defines
educational comics as an effective teaching tool that is a dialogue using symbols, signs or
images is maintained and that is used to convey information. From this view put forward
by the prospective teachers, it is understood that they did research within the scope of
the subject they determined in the process of designing their educational comics, and
meticulously determined the scientific information they wanted to have in their comics.
At this point, it would not be wrong to say that the prospective teachers are also
knowledgeable about the relevant subject. Gavaldon and McGarr (2019) also supports
this result of the research by commenting that the use of digital educational comics has a
great potential in teacher education.
It was determined that the prospective teachers expressed their opinions about the
need to pay attention to the visual content included in the comic book design. The visuals
in the comic book are effective in creating a perception of spatial relationships in the
context on the readers (Pratt, 2009). However, the prospective teachers also touched on
the importance of text and dialogues, and emphasized that the language used in comics
should be simple and understandable. In her research, Sömen (2020) emphasizes that
although the severity in comics seems to be in the picture, the texts are also
complementary to the pictures. A harmony must be achieved between text and picture in
comics (Sarıbıyık, 2018). Otherwise, it makes it difficult to keep track of the continuity
between pictures (Cantek, 2014). In order to reveal the details of the information that is
intended to be given to readers in comics, it is thought that it would be beneficial to
present the determined subject in a short and concise manner (Topkaya, 2014). It is
thought that prospective teachers participating in the research may have noticed how
important visuals and text are for comics during the process of designing comics.
The opinions of the prospective teachers regarding the importance of the message to be
given in the comics were determined. It is known that comics has a great power, which is
provided by stories consisting of words and pictures, as conveying a message (Rota &
Izquierdo, 2003). In another definition, it was mentioned that comics convey important
messages in transferring realistic or imaginary ideas through using visual images (Toh,
Cheng, Jiang & Lim, 2016). From this point of view, it can be thought that the education
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provided within the scope of the research enables the prospective teachers to correctly
understand the purpose of using comics in education.
Within the framework of the third sub-problem of the study, the opinions of the
prospective teachers about the benefits of using digital comics in educational
environments were determined. The opinions of the prospective teachers were stated that
comics are beneficial in terms of facilitating learning. This obtained result is supported
by studies which show that educational comics facilitate students' learning (Hosler &
Boomer, 2011; Rozkosz & Wiorogórska, 2016). prospective teachers’ own pleasure in the
design process may have eased their learning.
The prospective teachers 'opinions were detected that digital comics could be used as
an effective educational tool to attract students' attention to the lesson. Many unique
features of comics attract students' attention (Lin et al., 2015; Lin & Lin, 2016). In the
study, the opinions of the prospective teachers regarding the improvement of visual
memory through comics were learned. Silva et al. (2017) revealed that the use of comics
as a teaching strategy can increase the development of different skills in their students.
Farther, the opinions of the prospective teachers participating in the research were that
comics would have positive effects on learning by having fun and realizing permanent
learning. It is also supported by research that educational comics are effective in learning
by having fun (Assad, 2017; Lo et al., 2019) and permanent learning (Hoosler & Boomer,
2011; Marianthi et al., 2016). Weber et al. (2013), in their research on the use of comics
as an alternative scientific narrative, revealed that undergraduate students see comics as
both teaching and entertaining material. The prospective teachers actively participated
in the design process of the comics, and they continued the process carefully because they
actualized this for the first time. It is thought that they may have used their
imaginations in the stages of creating the story, thinking for the background and creating
relationships between panels during the design process.
Within the framework of the fourth sub-problem, the opinions of the prospective
teachers about the use of digital comics in early childhood science education were
determined. The opinions of the prospective teachers that educational comics would be
effective on children's learning were stated. Besides, it was determined that prospective
teachers' views were that children would learn about daily life with the use of digital
educational comics in early childhood, and that comics would be effective in terms of
preparing for life. Although they are illiterate, comics are interesting and arousing
curiosity for young children (Afrilyasanti & Basthomi, 2011). With this material that
attracts their attention, children witness the expression of the subjects out of the
ordinary and learn from their own experiences (Topkaya & Şimşek, 2015). In this way,
they carry the information they have acquired into their daily lives spontaneously in the
process. Educational comics are known for allowing educators to combine scientific
knowledge with real situations from students' lives (Affeldt, Meinhart & Eilks, 2018).
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During this period, when the prospective teachers participating in the study were
introduced to digital educational comics, they thought that these effective tools would be
beneficial for children in many ways, and it was associated with the prospective teachers
gaining this awareness.
In addition, prospective teachers' opinions were determined as children's imagination
and creativity can develop and they can gain different perspectives by using digital
educational comics in early childhood. Conducted studies have revealed that educational
comics support the development of imagination and creativity skills (Weber et al., 2013;
Yang, 2003). The prospective teachers may have thought that the different characters
and stories in digital educational comics would be effective in helping children develop
their imaginations and gain different perspectives.
In the framework of the last sub-problem, the conceptual structures of the prospective
teachers related to digital educational comics were determined in their cognitive
structures, and it was detected that these structures were related to the results obtained
from other sub-problems of the research. However, herein it should be noted that the
prospective teachers touched on nature and science in their conceptual structures.
According to Tatalovic (2009), the main purpose of educational comics is to educate the
reader about the nonfiction scientific concept or theme. At this point, the emphasis of the
prospective teachers on nature and science was found to be related to the latent purpose
of the research, which is "to raise awareness about environment and environmental
problems", and it was accepted as a pleasing result.

5. Recommendations
Within the scope of the results obtained from the research, the following
recommendations were made;
 It is recommended that prospective teachers at the undergraduate level should be
encountered more frequently with technology-oriented alternative teaching
materials such as digital educational comics rather than traditional teaching
materials.
 It is recommended that the programs used in the design of digital educational
comics should be free for students and teachers.
 It is recommended to increase the use of digital educational comics in science
education from preschool to undergraduate level.
 By addressing universal issues that are wanted to attract attention in digital
educational comics, students' awareness of this point can be increased.
 The illiteracy of children in early childhood period opens the door to an interaction
between their teachers or their families who read comics to them. For this reason,
it is recommended that teachers and families encounter children with such
materials more often.
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In future studies, the effect of digital educational comics, which will be prepared
on different subjects or concepts determined in science education, on different
skills of students can be examined.
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