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Abstract
The aim of this study is to examine the views of 4th-grade pre-
service science teachers (N=53) on the usability of infographics
within the framework of learning outcomes that are included in the
2017 Science curriculum (3-8 grade) and that contain socio-scientific
issues. In the study, case study and document analysis were used.
The study was carried out within the scope of the Instructional
Technologies and Material Development Course by researchers in
the fall term of the 2017 - 2018 academic year. The processes of
material development and material preparation (posters, banners,
etc.) were taught for the first 7 weeks and a midterm exam was
conducted afterwards. As a result of this exam, material
development knowledge of participants was found to be at a high
level and then material preparation processes (5 weeks) were
carried out. A form consisting of 5 structured questions prepared
by the researchers was used to gather data. Inductive analysis
technique was used on the data collected. Results indicate that they
are involved in such an application and program for the first time.
In addition to that it is possible to say that the inclusion of
particularly striking visual elements (icons, graphics, photos, etc.)
contributes significantly to the usability of infographics. One of the
most important results is that it is particularly emphasized by them

in order to raise awareness of issues such as health and country
benefits with the using infographics.
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Sosyobilimsel Konular1 iceren Kazanimlar Cercevesinde Infografiklerin
Kullanilabilirligi

Oz

Bu calismanin amaci 4. sinifa devam eden fen bilgisi 6gretmen adaylarinin (N=53) 2017
Fen Bilimleri dersi 6gretim programu (3.-8. Smnif) igerisinde yer alan ve sosyobilimsel
konular1 iceren kazanimlar cergevesinde infografiklerin kullanilabilirligine yonelik
gorislerini incelemektir. Bu ¢alismada durum calismasi ve dokiiman analizi kullanildz.
Bu calisma 2017 - 2018 akademik yili giiz donemi icerisinde Ogretim Teknolojileri ve
Materyal Gelistirme Dersi kapsaminda arastirmacilar tarafindan ytiriitiildii. Calismada
ilk 7 hafta icin oncelikle materyal gelistirme ve materyal hazirlama (poster, afis, vb.)
stirecleri 6gretildi ve daha sonra bir ara sinav yapildi. Bu yapilan ara sinavin sonuglaria
gore fen bilgisi 6gretmen adaylarinin materyal gelistirmeye yonelik bilgilerinin yiiksek
seviyede oldugu goriildi ve bundan dolay1r daha sonrasinda materyal hazirlama
stirecleri (5 hafta) gerceklestirildi. Veri toplamak i¢in arastirmacilar tarafindan hazirlanan
ve 5 tam yapilandirilmis sorudan olusan bir form kullamldi. Sonuglar bize fen bilgisi
O0gretmen adaylarmin boyle bir uygulama ve program icerisinde ilk kez yer aldigimi
gostermektedir. Sonuglara iliskin, 6zellikle carpici gorsel unsurlarin (simgeler, grafikler,
fotograflar vb.) infografikler icerisine dahil edilmesinin o infografiklerin
kullanilabilirligine énemli ¢lctide katkida bulundugunu agik¢a soylemek miuimkiindiir.
Bu calismada dikkati ¢eken en 6nemli sonuglardan bir digeri ise fen bilgisi 6gretmen
adaylar1 tarafindan infografiklerin kullanimi ile ozellikle saghk ve iilke yarari gibi
konularin farkindaligiin olusturulabileceginin vurgulanmasidir.

Anahtar Kelimeler: Egitim teknolojisi, fen bilgisi 6gretmen aday1, infografik, 6gretmen
egitimi, sosyobilimsel konular

Introduction

Nowadays, scientific and technological developments have affected structure and
functions in the field of education as well as causing change in every area of society.
The improvement and growth of information technology required new approaches
used in education for students and teachers (Ozdamli, Kocakoyun, Sahin and Akdag,
2016). There are various ways of presenting information, allowing information to be
presented in a logical order by charts, tables, maps, diagrams and lists so on (Turan-
Giintepe and Dénmez-Usta, 2017), and one of them is infographics. Infographic which
used these components together and include different visual forms of information
have gained a place among new learning trends (Yildirim, Yildirim, Celik and Aydin,
2014). Visualization of information is a method that allows it to become more visible
and create meaning in student's mind. Thus, student can configure, organize and edit
information in this process. Also Ozdamli et al. (2016) stated that the main purpose is
not only to give a graphical map of data but also to ensure the actual knowledge, to
keep in mind or make it more easily remembered.

Infographic has a curial role in data organizing and therefore it helps people
to easily understand a content for instance and is outstanding among the text, the
infographic is used an effective tool (Meeusah and Tangkijviwat, 2013). Especially in
the long text, major figures and major numerical data may be unnoticed. Therefore,
infographic can be defined as an extremely useful material to transfer complex or high
amounts of information (Ozdaml: et al. 2016). And Davidson (2014) claims that the
basic criteria to be considered for preparing a good infographic are as follows:

1. A good infographic tells a story or presents a position.
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2. The title of the infographic stands out and fits the contents and message.

3. The text can be read easily and contrast with the background.

4. Images are clear, relevant, and original or copyright free, and credited.

5. Fonts, shapes, and colours are consistent throughout.

In the literature, infographic is defined as information architecture or
information graphics (Ozdaml et al. 2016). The infographics prepared by considering
these criteria provide the organization of information and give the opportunity for the
formation of the correct schemes, graphics and tables in the minds of the individuals.
And an infographic looks fun, but it takes effort. The students will have to do some
research and collect the data while presenting their own views along with their
infographic. Moreover, using educational infographics provide an opportunity for
both teacher and student to make sense of information. Also the infographic can be
interpreting conversational topics, visual presentation of data, engaging students in
arguments from evidence, constructing explanations and designing solutions.

With the educational perspective, students ensure that more effective visuals
are used by infographics instead of traditional course visuals. They also state that the
subject of infographics in general is more understandable and more satisfactory
(Yildirim et al. 2014). Moreover, since infographics are easier to keep in mind, they are
much more effective. Ozdamli et al. (2016) has revealed that the presentation with
infographics can be used in many other courses. By this research, it can be claimed that
infographics are not only more effective but also more permanent in the minds.
However, the aim of the study that was conducted by Hamilton et al. (2017) was to
develop a video infographic that highlights the dangers of driving through
floodwaters and provide safety tips to reduce the risk, and to evaluate its effectiveness
in changing the beliefs and intentions of Australian adults toward this risky driving
behaviour. Research shows that the infographic may not be effective in changing
behaviour.

In the literature, infographics are used commonly in a wide range of areas,
sectors and organizations. Infographics are widely used in social media,
advertisement, media, newspapers and newscasts (Ozdamli and Ozdal, 2018; Lamb et
al. 2014; Smiciklas, 2012). However, there are a few studies focusing on infographic
use in education or on an effective design of infographics specifically for educational
settings (Davidson, 2014; Meeusah and Tangkijviwat, 2013; Ozdamli et al., 2016 Turan-
Giintepe and Donmez-Usta, 2017; Yildirim, Yildirim, Celik and Aydin, 2014). In
particular, Davidson (2014) conclude that infographics (information graphics)
successfully engage students in science not only in carrying out the research for
classroom projects but also in presenting the results of their projects to their peers.
Students have created infographics on recycling coffee packaging, water pollution,
and air quality. On the other hand, socioscientific issues (SSI) consist both of scientific
and social subjects that include social dilemmas and problems. Also, these issues are
complex, open-ended, and mostly controversial and have no certain answer (Sadler,
2004; Sadler and Zeidler, 2005). In general, the current context of SSI focused on global
topics such as bio-technology, energy sources and global warming dilemmas in
Turkey (Topgu, Mugaloglu and Giiven, 2014). Both in the national and international
context, SSI literature also showed that most of the studies (e.g., Evagorou and
Osborne, 2013; Kara, 2012; Kolsteg, 2001; Topcu, 2010) focused on pre-service teachers’
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understanding or views about SSI. And especially, Topcu, Mugaloglu and Giiven
(2014) claimed that teaching and learning of SSI need to be provided both in pre-
service and in-service teacher education in Turkey. So drawing on previous research,
we identified how infographic were designed to highlight the socioscientific issues in
science courses. The reason of focusing on socioscientific issues in particular is that
these are complex controversial scientific matters (Zeidler, 2014). Teachers have a
cruial role as to how SSI is handled in the classroom teaching context. At this point in
this study, pre-service science teachers can find the related data and gain some
information about which they can construct the infographics. In this manner, the
connections can be structured with related SSI learning outcomes in science
curriculum and infographics.

In the light of these; it was aimed to investigate the opinions of 4th-grade pre-
service science teachers on the usability of infographics within the framework of
acquisitions that are included in the 2017 Science curriculum (3rd-8th grades) and that
contain socioscientific subjects.

Method
The case study, in which researchers seek answers to the questions “why” and “how”
within the scope of the qualitative research method, was adopted in this study. In
order to ensure that studies are carried out systematically and comprehensively, “a
single analysis unit, a holistic multiple case analysis method” were considered to be
appropriate for this study in the classification performed by Yin (2003, p. 46). While
pre-service teachers were classified as a single analysis unit in this study, the
determination of the diversity of emphasis on infographics, advantages,
disadvantages, limitations, and attitudes were considered as a holistic multiple case
analysis. Furthermore, the document analysis was performed on the data obtained
(Patton, 2002). The document analysis is a systematic procedure for reviewing or
evaluating both printed and electronic documents. Like other analytical methods used
in qualitative research, the document analysis requires investigating and interpreting
data in order to give meaning, gain understanding and improve empirical knowledge
(Corbin & Strauss, 2008). This repetitive process combines the elements of the content
analysis and thematic analysis. The content analysis is the process in which
information is organized in the form of categories related to the main questions of the
research (Corbin & Strauss, 2008). The thematic analysis is a form that emerges in data,

and the emerging themes become the categories of analysis (Fereday & Muir-
Cochrane, 2006).

Participants

The participants of the study consist of a total of 53 fourth-grade students studying at
the Department of Science Teaching at the Faculty of Education of a state university,
located in the Western Black Sea Region in the fall semester of the 2017-2018 academic
year. The criterion sampling method (Patton, 2002) was preferred among purposeful
sampling methods in the selection of pre-service teachers who were included in the
study. Therefore, the facts that the participants had not received any training on
infographics and had not performed any practice before, in addition to not having
taken the Teaching Technologies and Material Course in the undergraduate
curriculum on the education material developing process were determined as the
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criteria. The participants took the courses on the teaching of socioscientific issues and
the 2017 Science Teaching Curriculum.
Data Collection Tool
A form consisting of 5 questions structured by the researchers was used in the study
in order to determine the opinions of the participants. The developed form was
discussed by a group of three science educators for its content validity, and the form
was finalized in line with their suggestions. The final form contains 5 structured
questions on the infographic use of the participants. These are;

1st question: what did you emphasize on your infographics when you used
gathered data to the related learning outcomes for infographics? Why, explain?

2nd question: Were there any fields/points you wanted to emphasize but you
did not add?

3rd question: What are the advantages, disadvantages, and limitations of
infographics within the framework of learning outcomes that contain socioscientific
issues?

4th question: What are your views about using infographic for the related
learning outcomes?

5th question: What is your attitude (expectations, feelings etc.) in the process
of preparing infographic?

Process

The study was carried out within the scope of the Instructional Technologies and
Material Development Course in the fall term of the 2017-2018 academic year. In the
study, the processes of material development and material preparation (posters,
banners, etc.) were taught for the first 7 weeks and a midterm exam was conducted
afterwards. As a result of this exam, material development competencies were found
to be high, and the necessary criteria were provided for the second stage. Throughout
a two-week period, infographic variables, various infographic programs were
introduced and taught theoretically. This was followed by a 3-week practice stage, and
the practical infographic development process was performed in accordance with the
feedback and support of the instructor based on the program, and the content was
entirely student-based. In the implementation process, a program with a demo version
in the Web environment was used, and the cross usage of different programs was
examined. In the final week, the implementation of the written interview form was
performed, and the research was terminated. Some of the infographics prepared by
participants can be found in the appendix.

Data Analysis

The inductive analysis technique was applied to the data collected in the study.
Inductive analysis (Patton, 2002), which is the process of identifying, coding, and
classifying the data, is an analysis method that requires revealing previously unclear
themes and dimensions and analysing the data deeply by allowing access to concepts
and relations (Yildirim & $Simsek, 2006). Within the scope of inductive analysis, page
and line numbers were assigned to the form of each participant, then the related
sentences were selected for the sub-purposes, and the coding process was started. The
codes were grouped in accordance with their common features, and the themes were
created. In the process of interpreting the findings, direct quotations were made from



Avydin, Aksiit & Somuncu Demir 159

the data, and they were expressed using abbreviations such as P1, P2, P3,... by sticking
to the sequence in the data analysis for the participant group. In order to ensure the
reliability of the study, expressions present in the forms were examined by three
researchers who are experts in the field of science teaching, and the necessary adding
and removing were performed by determining the items with “consensus” and
“dissensus.” In terms of revealing the credibility and consistency of the coding, the
percentages of consistency between the coding performed by different researchers and
formulated by Miles and Huberman (1994) were calculated. This consistency
percentage ratio should be 70% and above. In this study, the consistency of the coding
between the researchers was calculated as 96%, and the study was considered reliable.

Findings

Upon analysing the data obtained from the participants, it is observed that the
participants tried to create infographics by emphasizing various points when creating
infographics within the framework of the first and second questions in the data
collection tool (See: Table 1). These types of emphasis of the participants appear as an
indicator of what can be emphasized during the infographic preparation process.
Accordingly, upon examining Table 1, it can be said that especially the subjects with
“sufficiently accessible data,” “offering the possibility of proportioning and
comparing” and “having (attractive) visuals” have significant potential in terms of
infographics creation.

Table 1
The Points That the Participants Tried to Emphasize in The Process of Creating Infographics

Types of Emphasis f Participants

accessing data sufficiently 24 P3, P7, P10, P11, P12, P13, P20, P24, P25, P26, P27, P29,
P31, P32, P34, P35, P38, P40, P41, P45, P46, P51, P52, P53

proportioning and comparing 22 P4, Pe, P10, P11, P13, P14, P15, P19, P21, P22, P24, P25,
P29, P30, P31, P32, P34, P39, P41, P47, P49, P52,

attractive visuals 17 P7,P8, P9, P10, P11, P15, P23, P27, P33, P35, P36, P42, P43,
P45, P46, P50, P51

elements on which detailed 7 P8, P12, P16, P33, P36, P38, P52,

numerical/statistical data

containing explanatory and 7 P11, P20, P23, P28, P32, P35, P39,

remarkable expressions
presenting by simplifying without 7 P1,P5, P35, P39, P40, P50, P51
being complex

providing suggestions 4 P7,P12, P46, P51,
being sure of the accuracy of 5 P23,P29, P41, P46, P52,
numerical data

exampling of positive/negative 5 P4,7P19, P42, P44, P51
situations

Certain examples that can reflect the views of all the participants on this
subject are presented below.
I tried to do it in a way that contains fewer visuals and does not strain
the eyes. It is less interesting for me when it is complicated. (P1)
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attention if there are significant data on the impacts on humans or for the country.

Table 2

I think that I have remained incapable of taking precautions that can be
taken to ensure a healthy adolescence period. I could not obtain enough
data on this subject. (P3)

I wanted to compare the electric bill. This comparison showed the data
pre- and post-savings. (P4)

I could not find data strong enough to create a graph. (P7)

I wanted to arrange the content mainly with visuals. (I9)

I wanted to emphasize the cost comparison more. (P13)

I paid attention to transmitting statistical data in an interesting way.
(P16)

I also wanted to emphasize most that technology in this context is both
beneficial and harmful to us. (P19)

I tried to use data that I think are more interesting and that it takes a
longer time to forget. (P20)

I compared Turkey both within itself and with China. I wanted to
compare it not only with China but also with the countries all around the
world. (P21)

...nevertheless, I did not think that it was right to use numerical data in
my infographics since I could not be sure of their accuracy. (P23)

I emphasized the rates of stove and natural gas poisoning in Turkey and
around the world by months and years. (P25)

I tried to emphasize the subtitles in my acquisition through pictures.
(P27)

....but I did not include explicit data, of which accuracy is proved since
it they do not exist. (P29)

I used the information above the standards when using the data. (P33)

I could not emphasize packaged foods because there were no attractive
visuals. (P35)

I tried to show the importance of biodiversity and behaviors that
negatively affect biodiversity. (P42)

I preferred to add the things that can be done to eliminate the problem
in this achievement at the end of the infographics. (P46)

I simplified them as much as possible. I did not add the parts that I could
not simplify to the infographics. (P50)

However, it draws attention that there are elements to raise awareness among
the participants” types of emphasis (See. Table 2). The participants are observed to pay

Other Points That the Participants Tried to Emphasize During the Process of Creating Infographics

Types of emphasis (in terms of awareness)  f Participants
Containing data on human health 10 P10, P33, P34, P41, P18, P25,P29,P30,P47,P48
Containing data on one’s country 9 DP5,P9, P11, P12, P22, P24, P31, P45,P

Certain examples that can reflect the views of all the participants on this subject
are presented below.
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I wanted to raise awareness of this because waste control by people is
important for the country's economy and development. (P5)
I wanted to emphasize the projects that are carried out and planned to

be carried out in our country. (P9)

I allocated more space and laid more emphasis on disasters that are more

frequent in our country. (P24)

While bringing recycling resources to the forefront, I emphasized studies
on the reuse of water after it becomes a waste because water is of great

importance for our lives. (P33)

The views of 2 participants attract attention in the process of creating
infographics. The views of the participants are as follows.

I presented some data as a plain text since I could not understand how

to apply the data I obtained to graphs. (P8)

The graphs did not look exactly as I wanted. I could not set the number

ranges by myself. (P34)

This finding creates a perception that these participants expressed their views
in this way because they could not fulfil the skill of creating graphs completely.
Another finding is the views of the participants on the usability of infographics within
the educational process. The fact that the participants are 4th-grade pre-service science
teachers and therefore have sufficient knowledge in this respect provide important
findings in terms of infographics. In this context, the findings are presented in terms
of the advantages, disadvantages, and limitations as it is asked in the data collection
tool. Accordingly, when the findings are examined in terms of the advantages, it can
be shown among the most important advantages that infographics increase interest in
the subject and they are attention-grabbing, provide a holistic point-of-view
(summarizing) and allow for visualization in mind and ensure permanence.

Table 3

The Advantages of Infographics for the Teaching of Learning Outcomes

Advantages of infographics f Participants

The fact that they increases interest in the subject 26 P1, P4, P5, P6, P7, P9, P12, P14, P16, P19,

and attract attention P23, P25, P27, P28, P32, P34, P35, P36, P39,
P41, P44, P45, P46, P47, P48, P51,

The fact that the subject can be summarized and 16 P5,P8, P11, P12, P17, P19, P21, P23, P27,

they provide holistic reviewability P29, P30, P32, P36, 38, P41, P46,

The fact that they ensures envisioning and 16 P2, P5, P7, P6, P8, P10, P15, P26, P29, P33,

permanence P34, P36, P42, P43, P52, P53,

The fact that they ensure visualization and 13 P3, P5, P7, P9, P13, P14, P15, P18, P20, 24,

facilitates comprehending/ understanding P30, P35, P36,

The fact that they facilitate presentation 2 P45,P51,

The fact that they increase credibility/ sensitivity 4 P4,P9, P26, P37,

The fact that they provide creativity/a different 3 P22,P31, P51,

point-of-view

The fact that they are effective in developing the 3 P26, P31, P52

Scientific Process Skills (SPS) (analysis, synthesis,

data collection, research, etc.)

The fact that they provide an enjoyable learning 2 P10, P22

environment

The fact that it can be used for any age group 1 P41
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Certain examples that can reflect the views of all the participants on this subject
are presented below.

Therefore, we can draw more attention to socioscientific issues and

inform people about them. (P1)

Numerical data and graphs make the event that is desired to be

explained more convincing and concrete. (P4)

It is advantageous in terms of permanence and interest since visual

elements are included more. (P6)

The fact that it is visual and becomes more comprehensible with graphs.

(P9)

Many topics can be observed with all the data, important points, and all

the statistics together. (P11)

I may have learned something by having fun and difficulty at the same

time. (P10)

I think that permanence will also be high if design elements are

considered. (P15)

It is easy to keep in mind because it gives a summary of all the

information as a whole and attracts the attention of people. (P19)

It increases creativity and different perspectives. (P22)

It increases thinking skills such as analysis and synthesis. It ensures

permanence based on the cause and effect relationship. (P26)

It can appeal to any age. It is not hard to understand. (P41)

The fact that it can be easily explained, and the desired signs, symbols

and pictures can be used are some of the positive aspects. (P45)

It enables us to make comments on the study with scientific data. (P52)

Upon examining the findings in terms of the disadvantages (Table 4), it is
draw attention that infographics require a troublesome and time-consuming process,
it is difficult to access the (real) data, and it is not possible to create a detailed
presentation.

Table 4
The Disadvantages of Infographics for Teaching the Learning Outcomes

Disadvantages of infographics f Participants

The fact that graphitizing and making sense of it are 13 P1, P5, P6, P7, P12, P23, P26, P29, P36,

troublesome and time-consuming P40, P42, P43, P49,

The fact that it is difficult to achieve (valid) data 11 P13, P18, P21, P23, P26, P29, P30, P31,
P32, P40, P50,

The fact that it is hard to define the presentation 5 P10, P15, P20, P25, P50,

content in comprehensive subjects

The fact that it requires updating the data 2  P26,P27

Certain examples that can reflect the views of all the participants on this
subject are presented below.
Making sense of complex infographics can take a lot of time. (P5)
When the subject area is wide, there can be confusion as to what should
be added to the graph and what should not be added. (P10)
It is a time-consuming and tiresome process to set up the order without
confusion. (P12)
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The subject can be misunderstood if it is realized without considering the
accuracy or inaccuracy of the data used. (P18)

It is a material that needs to be updated continuously. The data used in
the graph may change over time. (P27)

If students do not know how to read a graph, it may not contribute to
them from any aspect. (P31)

We can present the subject as a superficial summary rather than in a
detailed way. (P39)

Upon examining the findings in terms of the limitations (Table 5), 3 important
factors emerge. It is possible to consider them as limitations that originate from the
program (infrastructure, accessibility, etc.), the subject (the fact that it is multi-
dimensional such as socioscientific subjects), and the individual (age group and the
ability to interpret a graph).

Table 5.
The Limitations of Infographics for Teaching the Learning Outcomes

Limitations of infographics f Participants

The detailed presentation of the subject (in 13 P2,P3,P5,P11, P12, P19, P20, P28, P30, P34, P38,
socioscientific terms) P50, P52

The features of the relevant program 7  P8,P9, P11, P12, P17, P47, P48

The suitability of the data content for a 3 P1,P12, P33

student’s level

The formal structure of infographics 3 Pe, P27, P35

Certain examples that can reflect the views of all the participants on this subject
are presented below.

Since socioscientific issues are open to debate, it can lead to conflicts

between people with opposite opinions. Therefore, objective

infographics can be prepared. (P2)

One may not go into the exact details of a subject, or it can take time to

make sense of complex infographics. (P5)

It should be possible to amend the graphs and copy them to text boxes.

(P11)

The subject cannot be explained fully. (P16)

It is easy to use when used on the Internet, but it is difficult to use when

it is printed out because it is difficult to use infographics when they are

too long. (P27)

The fact that we provide more information about a field creates the risk

of shifting to other fields. The student’s level should be taken into

consideration. (P33)

Recent findings on the data obtained by the data collection tool are the attitudes
of the participants in this process. It is a known fact that attitude is an important factor
in education. Therefore, it is understood that these findings contain important
elements for the usability of infographics in education. Accordingly, upon examining
Table 6, negative attitudes that originate especially from the infographics preparation
program and being performed for the first time attract attention. Nevertheless, the
findings also clearly show that the participants experience a shift towards a positive



The Usability of Infographics within the Framework of Learning Outcomes

164

attitude at the end of the process, although they exhibit negative attitudes at the
beginning of the process.

Table 6

Attitudes of the Participants in The Process of Preparing Infographics

f Participants
Elements that cause Program-based (English, freezing 13  P1, P4, P10, P17, P19, P21,
negative attitudes on the Internet, being paid, etc.) P28, P31, P36, P39, P43, P48,
(fear, getting angry, elements P51
getting bored, etc.) Doing it for the first time/being 12 P2, P6, P13, P16, P24, P25,
afraid of not being able to do it P27, P28, P31, P40, P42, P52
Difficulty in accessing the 10 P3, P13, P18, P21, P26,
data/investigating the subject a lot P29,P34, P35, P37, P39, P49
Spending time to learn the program 6 P4, P8, P10, P20, P22, P23
The wish/process of preparing 6 P5, Pe, P12, P13, P30, P34
effective infographics
The failure to achieve the desired 4 P3, P28, P36, P50,
result
Elements that cause Producing different and new 4 P20, P22, P33, P37
positive attitudes things/doing it for the first time
(excitement, enjoying, Discovering new things and being 3 P11, P19
being pleased, etc.) able to do what one wants
Collecting the data and transferring 2 P22, P47
them to the program
Becoming experienced 1 P41,
Achieving attractiveness (visuality, 1 P10
etc.)
Elements that cause a Learning the program over 14 P5, P7, P14, P15, P20, P24,
change from negative time/gaining experiencing P25, P33, P38, P40, P42, P46,
to positive P49, P51
Reaching the desired infographics 12 P3, P6, P8, P16, P18, P26, P31,
after a difficult process P35, P43, P44, P48, P53
Achieving the data after long 3 P13, P32, P46

research

Certain examples that can reflect the views of all the participants on this
subject are presented below.
I have never heard of infographics before. Therefore, I approached this
subject in quite a prejudiced manner. (P2)
At first, I had difficulty in using the program, but then I liked it. (P5)
At first, I had a hard time of how to do it. Later, I started to get ahead as
I did it right and I even enjoyed it. (P6)
I tried a lot of times to make a graph and I became very happy when I

made it. (P11)

I discovered a lot of new things. It was pleasing to be able to do whatever

I wanted without needing anything else. (I’12)

It is both a difficult and stressful process to prepare eye-catching
infographics that will appeal to the eye as a whole. (P18)

It took a lot of time since I could not find any data. There were times
when I could not sleep when placing the data I found. (P19)
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The fact that the programs are in English and very slow also caused
difficulty in preparing infographics. (P22)

I had a lot of fun and learned a lot when collecting the data. Then, I had
also much fun when transferring these data to the program. (P26)

No matter how much tired I became, I got a satisfactory result, which I
believe I will implement in the future. (P31)

I used such an application for the first time. I had sleepless nights.
However, I calmed down as I started to prepare the infographics. I
became more self-confident as the work continued. (P33)

I had a lot of pleasure when preparing it. Dealing with different things in
the university life contributed positively to my personal development.
(P35)

Not being able to achieve the desired result made me unhappy. (P36)

I became happy since I revealed a structure, i.e. the infographics, with
the graphic program for the first time. (P37)

Infographic was a program that I had used previously. I had much
pleasure when preparing it. (P41)

For some time, I thought I would not find any numerical value and
became very unhappy. Then, I found the values and thankfully, I
completed the infographics. (P46).

Discussion
In the age of information, infographics have gained importance which offer users
complex information in an attractive and aesthetic visual manner (Ozdamli and Ozdal,
2018). Materials prepared for learning environments should be designed in a way
taking the characteristics of the participants/subjects into consideration (Turan-
Giintepe and Donmez-Usta, 2017). In this research, the view of pre-service science
teachers on the usability of infographics in the framework of socio scientific issues in
science education are examined and the results show that the usability of infographic
is quite high. On the contrary, Turan-Giintepe and Dénmez-Usta (2017) researched
that the pre-service teachers could not design infographics at sufficient level. As for
the disadvantages, it is seen that infographic preparation is usually a laborious and
difficult process, and the availability of data is also a reflection of this factor. The
results indicate that pre-service science teachers are involved in such an application
and program for the first time. For example one of them said “...At first, it was difficult
to use the program, but I liked it later... (P5)”. In line with this findings, infographic
preparation may also be associated with the necessary experience in building
information- graphics- infographics and in general, students do not know much about
infographics (Ozdamli et al., 2016; Turan-Giintepe and Doénmez-Usta, 2017).
Therefore, it can be predicted that the experience of making applications on
infographics can help overcome the above mentioned disadvantages. Besides, it is
advantageous in terms of permanence and interest because it gives more space to
visual materials (icons, graphics, images etc.). This results coincided that the use of
visual materials such as graphics, diagrams, figures and tables in teaching materials is
important to address more than one sensory organ, facilitating recall, and configure
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the knowledge (Schwier and Misanchuk, 1993; Donmez Usta, 2016 as cited in Turan-
Giintepe and Donmez-Usta, 2017).

Pre-service science teachers stated that “It is easy to keep in mind because it gives
all the information in summary as a whole, and it attracts the attention of the person. (P19)”,
“It is easy to understand that some of the positive aspects of using icons, symbols and pictures
are what you want. (P45)” and “Numerical data are more convincing and concrete because of
the use of graphics. (P4)”. They are in favour of infographics, they could present
information in a more organized way and had more advantages in terms of both
preparation and presentation, compared to other visual materials such as posters,
banners and they can connect with infographics more deeply than they do with text or
PowerPoint presentations (Davidson, 2014; Yildirim et al., 2014). As for the results, it
is possible to say that the inclusion of particularly striking visual materials (icons,
graphics, images etc.) contributes significantly to the usability of infographics.

In this research, one of the most important results is particularly emphasized
by pre-service science teachers in order to raise awareness of issues such as health and
country benefits with the use of infographics. For example; one of them said that “I
stressed that stove and natural gas poisoning in Turkey and the World rate by month and year.
(P25)” According to that, infographics have an important role in socioscientific issues.
This result emerged that infographics may be useful course material to draw attention
to and raise awareness of such issues. Also this result concluded with a lot of literature
(Davidson, 2014; Hamilton et al. 2018§; Ozdaml et al. 2016). In this context, course
materials for conventional presentations made by Power Point pages method may be
abandoned; and instead of it using infographics, a more effective presentations
providing more permanent information may be possible. And, Topcu, Mugaloglu and
Gtiven (2014) claimed that teaching and learning of SSI need to be provided both in
pre-service and in-service teacher education. So, it is thought that infographics
directed to related topics will constitute a prediction for use in socioscientific issues.
Thus, more systematic comparison possibilities can be provided.

Conclusion and Suggestions

In this study, the views of final grade pre-service science teachers on the usability of
infographics within the framework of socioscientific issues included in science
education were examined. The findings obtained within this framework clearly show
that the usability of infographics is quite high. In other words, the facts that there exist
data that can allow creating graphs especially on the subject and that these data can be
presented in a proportioned and comparable way are important factors. Nevertheless,
these factors may also turn into an element that can cause a negative attitude in the
infographics creation process because when the findings on the attitudes of pre-service
science teachers are examined, it is understood that the difficulty in reaching data
causes negative attitudes. This result indicates that if practices are carried out with
infographics, the relevant group should be supported in order to reach the data or
practices should be structured within the framework of the accessible data.
Nevertheless, it is possible to say that the inclusion of particularly attractive visual
elements has made a significant contribution to the usability of infographics.

A significant result emerging from the findings is particularly emphasized by
pre-service science teachers in order to raise awareness of issues such as health and
country benefits. Therefore, this result suggests that infographics may be usable tools
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to draw attention to and raise awareness of such issues. The fact that final grade pre-
service science teachers are both receiving education and have the qualifications of a
teacher presents important results about the place of infographics in the teaching of
learning outcomes containing socioscientific subjects. Upon examining the findings, it
is understood that infographics have considerable advantages in this respect. In
particular, attracting attention and increasing the interest, the possibility to summarize
the subject, visualization of the subject, and ensuring permanence appear as
pedagogically significant factors. At the same time, as mentioned in the literature,
socioscientific issues include dilemmas. Thanks to the above advantages of
infographics, these dilemmas can be revealed more clearly and comparatively. This
may facilitate interpretation, too. Moreover, these factors are the subjects that
education emphasizes much in terms of the learning and teaching process.

Despite all these advantages, it is also true that there are disadvantages and
limitations of infographics. In terms of disadvantages, it is observed that infographics
preparation is usually a laborious and difficult process, and the availability of data is
also a factor. Nevertheless, upon interpreting these disadvantages by associating them
with the attitudes of pre-service science teachers, it is possible to see that pre-service
science teachers who usually mention these disadvantages are those who indicate that
they are involved in such an application and program for the first time. Therefore, it
can be estimated that gaining experience by carrying out practices on infographics can
eliminate the above-mentioned disadvantages. Again, the fact that achieving the
correct information and making updates are important in terms of not having
disadvantages in this respect is also among the results obtained. Upon examining the
findings in terms of limitations, it is understood that infographics have limitations
originating from the program, individual, and subject.

Especially, the fact that socioscientific issues are multifaceted and contain
dilemmas in their context is a significant limitation that attracts attention. This finding
leads to the conclusion that socioscientific issues should be carefully structured when
being presented as infographics. An important result emerging from the findings in
terms of limitations is that the target group must have the ability to interpret graphs
in the use of infographics. Therefore, measuring and knowing the skills of the target
group in this subject or raising them in terms of graph reading emerge as an important
requirement in terms of infographics practices. Finally, upon examining the findings
on the attitudes of pre-service science teachers in the infographics preparation process,
it is observed that the fact that pre-service science teachers had such an experience
regarding both the practice and the relevant technology for the first time led to their
developing negative attitudes. This situation is regarded as an expected result because
situations of which results we do not see may always create question marks. Despite
this, even just a bit, it draws attention that doing something for the first time and
creating new things lead to positive attitudes. The most important result with regard
to the attitude emerges upon investigating the process because it is understood that
the attitudes of pre-service science teachers with negative attitudes at the beginning
turn from negative into positive as they gain experience and achieve the desired data
and product. This result brings about the necessity of motivating and informing the
target group within the framework of this finding before carrying out practices with
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infographics. Therefore, it can be considered that more effective practices can be
carried out.

As a result, infographics emerge as a tool that can be effectively used in
education. However, when examined holistically, one of the most important elements
to consider is that data, graphs, and visuals can provide meaningful and effective
results when they are evaluated together with a relational logic. Thus, it is an
undeniable fact that infographics must be developed and studied within this
framework. It is thought that studies that are especially based on educational
technologies and are carried out within the framework of attitudes will make a
contribution.
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Appendix
Sample Infographics Prepared by the Participants
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