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Abstract

The aim of this research is to evaluate the STEAM-themed studies in the field of Educational Sciences in
terms of art practices. By examining the national-origined postgraduate thesis about the STEAM approach, it
has been requested to reveal the usage nature of the discipline of Art within this holistic structure. In the study,
document analysis was used as one of the qualitative research approaches. Descriptive analysis technique
was used in analyzing the data. Including 10 master’s and 3 doctoral dissertations, a total of 13 publications
were examined in the research. Theses are classified according to their types, years of publication, research
subject and results for the field of study. Based on the findings of the study, the STEAM approach has
been a subject of research for the last two years; it is mostly studied at master’s level compared to doctoral
dissertations; it has been researched within the Science and Mathematics disciplines. It has been observed
that, this approach that puts art at its center has not been studied sufficiently within the scope and perspective
of fine arts education. In order to enrich the application examples of STEAM approach and in the name of not
to deny the effect of Art within the disciplines that form STEAM, suggestions have been proposed.
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Introduction

The most important requirements of the 21st century are considered to be the ability of individuals to research,
question, creativity, think critically and analytically and make decisions (Brophy, Klein, Porstmore & Rogers,
2008; Tyler-Wood, Knezek & Christensen, 2010). Individuals should be able to use different disciplines
throughout their education in order to reveal their skills and interests in questioning, researching, creating new
products, and making inventions. (Ministry of National Education Innovation and Educational Technologies
General Directorate [YEGITEK], 2018). These needs and requirements cause interdisciplinary approaches
to play a key role in education. In this context, STEM, which is an innovator of the interdisciplinary approach,
is of great importance in the acquisition of complex skills.

The concept of STEM consists of the initials of the disciplines that make up it. Since STEM means “root”, this
order in disciplines is also significant. It was used for the first time in educational literature in 2001 by Judith A.
Ramaley, director of The National Science Foundation (Yildirnm & Altun, 2015). STEM, which has sprouted in
the United States, has rapidly gained a place in European countries and Far Eastern education systems. If it
is expressed with the simplest point of view; STEM is the product of economic competition. It is the concrete
prophecies of the United States for the future in technology and economic war, and reforming the education
system on an interdisciplinary basis in order to be a pioneer in competition. STEM is seen as a key to building
an innovative and progressive society. (Yilmaz, Koyunkaya, Guler & Guzey, 2017).
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Figure 1. STEM Education Disciplines (Sen, Ay & Kiray, 2018)

Educational scientists advocating STEM education, state that individuals can increase their attitude, success
and motivation by dealing with real life problems (Honey, Pearson & Schweingruber, 2014). For this reason,
STEM is given great importance in the school system and serious financial resources are allocated. Within
the education systems of these schools, there is a design in which project-based learning and engineering
design process is carried out (Akgundiz et al., 2015; Avan, Gulgun, Yilmaz & Doganay, 2019). Although
STEM density is perceived as a heavy structure that makes students’ minds awkward, on the contrary, it is
the process that develops and raises individuals in every sense. From this point of view, an interdisciplinary
change was made in our national education in 2018, and a new curriculum was started to be used on the
basis of STEM approach (MoNE, 2018). The use of science and engineering disciplines together in the new
curriculum structured with STEM is also seen in the activities in Science textbooks.

The widespread use of STEM in recent years and its inclusion in the educational policies of many countries have
broughtthe cooperation efficiency of different disciplines with STEM to the agenda. STEM and Entrepreneurship
(STEM-Entrepreneurship, STEM+E), Programming (STEM-Computing, STEM+C), Environment (E-STEM)
disciplines are used together in different fields. One of the most up-to-date interpretations of STEM is STEAM.
STEAM is formed by the integration of Art into STEM disciplines (Daugherty, 2013; Shin & Heo, 2020; Torres-
Crespo, Kraatz & Pallansch, 2014; Yakman & Hyonyong, 2012).
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Figure 2. STEAM Pyramid (Yakman,2008)

With STEAM, the uniqueness of the products that emerge due to the nature of STEM within the framework
of aesthetic measures is secured with the use of Art. For this reason, STEAM is positioned above the level
desired to be reached with STEM (Yakman, 2008). Within the framework of STEAM approach, there are
lifelong learning, project/problem-based inquiry and research, specific discipline and specific content sub-
dimensions (Biffle, 2016). STEAM refers to a holistic design to develop skills such as scientific ethics, social
development, leadership and effective communication. (Park & Ko, 2012).

When the studies on STEM approach are examined (Judson & Sawada, 2000; Roth, 2001; Tal, Krajcik,
& Bluemenfeld, 2006; Lam, Doverspike, Zhao, Zhe & Menzemer, 2008; Weber, 2011; Wyss, Heulskamp,
& Siebert, 2012; Cotabish, Dailey, Robinson & Hughes, 2013; Knezek, Christensen, Tyler-Wood, &
Periathiruvadi, 2013; Watter & Diezman, 2013; Barrett, Moran & Woods, 2014; Robinson, Dailey, Hughes &
Cotabish, 2014; Tenaglia, 2017; Yildirnm & Selvi, 2017), it is seen that it has been studied for a long time in
different educational levels and subject areas. When studies on the integration of STEM disciplines and Art
are examined, it is seen that the effect of using these disciplines together on knowledge, perception, attitude
and creativity is examined (Yakman, 2008; Kwona, Namb & Lee, 2011; Sousa & Pilecki, 2013; Jin, Chong
& Cho, 2012; Kim, Ko, Han & Hong, 2014; Henriksen, 2014; Jeong & Kim, 2015; Gulhan & Sahin, 2016;
Rolling, 2016; Sochacka, Guyotte & Walther, 2016; Ayvaci & Ayaydin, 2017; Bati, Caliskan & Yetisir, 2017;
Cook, Bush & Cox, 2017; Ozkan & Umdu-Topsakal, 2017; Cook & Bush, 2018; Giilhan & Sahin, 2018a;
Gulhan & Sahin, 2018b; Shin & Heo, 2020). When the relevant studies are examined, it is seen that STEAM
studies are generally carried out in the fields of digitally based educators and education, but not enough from
the perspective of art educator. The same is true for the number of informative studies on the structure of
STEAM studies. However, STEAM, whose adoption is supported worldwide, moves away from the holistic
structure and cannot maintain the balance between disciplines due to the intense emphasis on Science and
Mathematics (Shin & Heo, 2020). Art, which should be the focus of STEAM, is ignored.

It is thought that the studies related to the STEAM approach will contribute to the literature in determining the
level of realizing the connection with Art. From this point of view, this study aims to evaluate STEAM themed
studies in the field of Educational Sciences in terms of art practices. In this way, it is thought that by analyzing
national researches on the concept of STEAM, awareness will be created for the use of art, which is the heart
of STEAM. The aim of the research is to improve the synthetic art perception developed within the STEAM
approach and to make this approach useful especially in thesis studies in the national literature.

Limitation of the Study

In the research, the studies in YOK (Council of Higher Education) Thesis Center database were scanned.
The search made with the keyword “STEAM, STEM+A, Science, Technology, Engineering, Mathematics and
Art” was filtered by the subject area of “Education and Instruction”. As a result of the investigations, it was
determined that 13 theses were about the STEAM approach and were conducted between 2018-2020, and
the research was limited to these documents.
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Methods

In this study, STEAM-themed studies in the field of Educational Sciences were evaluated in terms of art
practices. The research process was carried out using qualitative research approaches. In this context,
master’s and doctoral theses that have been made in Turkey on STEM education were examined. Document
analysis was used in the research. Document analysis is a method that enables researchers to conduct
research on information sources such as information, documents, periodicals, primary and secondary
sources, articles, and theses and allows researchers to make versatile comparisons (Batdi, 2019; Ozkan,
2019; Yilmaz & Yanarates, 2020).

Scope and Process of the Research

Research has been conducted between the years 2010-2020 within the scope of the thesis performed
STEAM theme in Turkey. The research data were obtained through the National Thesis Center affiliated
to the Council of Higher Education. During the research process, a search was made using the keywords
“‘STEAM, STEM+A, Science, Technology, Engineering, Mathematics and Art” and the obtained theses were
divided into various categories to be examined. The data obtained during the study process are expressed in
frequency and percentage tables.

Results

Research findings are categorized as type of thesis, publication year, research subject and field of study,
respectively. In Table 1, firstly, the classification results for the types of theses are presented.

Table 1. Classification results for the types of theses

Types of Thesis f %
Master’s 10 76.92
Doctorate 3 23.08
Total 13 100.00

When Table 1 is examined, it is seen that a total of 13 STEAM-themed theses have been produced since
2010. 76.92% of the theses produced were carried out at the master’s level and 23.08% at the doctoral level.
This situation may indicate that art practices are a new field in the integration of STEM education and that
there is a structure open to improvement. The classification results for the year of publication are presented
in Table 2.

Table 2. Classification results for the publication year of theses

Types of Thesis Publication year f %
2018 1 7.69
Master’s 2019 7 53.85
2020 2 15.38
Doctoral 2019 3 23.08
Total Between 2010-2020 13 100.00

When Table 2 is examined, it can be said that STEAM-themed studies were first conducted in 2018 and did
not attract much attention until 2018. However, it can be stated that in 2019 and afterwards, it attracted a
great deal of attention and that there were comparative studies in both graduate and doctoral level. Table 3
shows the research subject and the results regarding the study field.
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Table 3. Results regarding to research subject and the field of study

Research subject Field of Study Year of Study
Socio-scientific issues Classroom Education 2018
Attitude towards art, STEAM insights and 2019

professional influence Science and Technology Education

Attitude towards science, STEAM attitudes and Mathematics and Science Education 2019
career choices

Integrated STEAM applications Classroom Education 2019

STEAM opinions of field experts Mathematics and Science Education 2019

Effects on visual spatial reasoning skills Classroom Education 2019

STEAM teacher qualifications Secondary Science gnd Mathematics 2019
Education

STEAM applications with SCAMPER technique 2019

) . Turkish and Social Sciences Education
in geography education

The |mpact_of STEAM-based approach in visual Art Education 2019

arts education

The effect of STEAM activities on attitude and . : 2019
. Mathematics Education

success towards mathematics lesson

Analysis of changes in success and attitudes 2019

of 7th grade students with STEM activities by Mathematics Education

gender

Steam-based science teaching Education Programs and Teaching 2020

STEAM attitudes of primary school students Classroom Education 2020

When Table 3 is examined, it is seen that STEAM-themed studies are mainly used in classroom education,
science education and mathematics education, and that there is not much study in the art education
department. When the research topics are examined, it is seen that quite different topics are discussed and
many studies are allowed in this field.

Discussions

In this study, national-originated graduate thesis studies in the field of Educational Sciences related to the
STEAM approach were evaluated and examined in terms of art practices. In this examination, the publication
types, publication years, research subjects and study fields criteria of the theses were taken into consideration
in the classifications. When the classification results for the types of 13 theses included in the study are
examined; it was determined that 10 master’s and 3 doctoral studies were carried out on the basis of STEAM
applications.

The concentration at the master’s level is not unique to this study subject. The reason for individuals to pursue
a master’s degree is to strengthen their social status and provide economic contribution with the title of expert
(Nas, Peyman & Arat, 2016). In the doctoral phase, there is a deeper research skill development, and the
process of discovering new methods and technologies (Ersoy, 2015). Due to the philosophical background
differentiating between master’s and doctoral studies, the concentration of master’s studies is higher than
doctoral studies. The STEAM approach (Mercin, 2019), which is considered as an investment in the future
for economic progress and a quality formation, is in a structure that needs to seek the best in its scope
and stages. In this context, studies in this field are of great importance. The infrequent number of studies,
especially at the doctoral stage, can be interpreted as far from expected.

When the classification results for the publication year of the theses were examined, it was found that there
was a study on STEAM applications in the last two years. Looking at the history of STEAM, it is seen
that holistic interdisciplinary education was developed by Yakman in 2010 (Ayvaci & Ayaydin, 2017; Bati,
Caliskan, & Yetisir, 2017; Braund, 2015; Yakman, 2010; Yilmaz, Gulgun, Cetinkaya & Doganay, 2018) . In
this sense, it can be said that current educational orientations are included in our national field of study within
a time interval that can be considered delayed.
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The more serious of the aforementioned delay is in question for STEM. The concept, which was founded in
the 1950s (Mercin, 2019) and introduced to the educational literature in 2001 (Yildirnm & Altun, 2014), was
adopted in our national education system in 2018. This delay in taking the STEM approach into focus shows
that the STEM and thus the STEAM approach is newly formed.

When the results of the theses regarding the research subject and the field of study are examined, it is seen
that the majority of the STEAM approach is studied by quantitative-based disciplines. The number of studies
conducted within the framework of Fine Arts Education is one. It is known that STEAM is an approach born
with the necessity of including form and aesthetic measures in STEM (Mercin, 2019). In other words, it is
the addition of a design process. Although the STEAM approach way of thinking is not very different from
STEM (Watson & Watson, 2013), art integration makes it superior (Yakman, 2008). At this point, STEAM is in
a handicap. Art is very important for STEAM, but as seen in the research findings, there is not enough study
in the field of fine arts education. If the STEAM approach is studied by embossing science and mathematics
disciplines and as if this discipline is under the monopoly of experts, it cannot progress, develop and be
absorbed by education systems. In the STEAM approach, if the features of art that develop creativity are
ignored and it is postponed, it cannot be said that STEAM is realized.

Conclusions and Recommendations

In this study, national-originated postgraduate thesis studies on the STEAM approach were evaluated in
terms of art practices and the following results were obtained:

1. STEAM is a new educational orientation for our literature. Thesis studies have been carried out in this field
for the last two years.

2. STEAM approach has been studied in master’s research compared to doctoral dissertations.

3. STEAM approach focusing on art has not been studied enough within the scope of fine arts education, and
a major and important deficiency has been detected in this field.

In the light of these results, the following recommendations have been made:

Like other derivatives of STEM, STEAM is mostly worked with a quantitative-based perspective. In order to
overcome this, STEAM can be studied by considering Art by all disciplines that form it. In this way, it can be
possible to make improvements by determining the weak and strong aspects of the approach. Further work
is recommended in this area to clarify the framework of the STEAM approach and test its effectiveness.
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