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Abstract 
It is important in terms of art education that the individuals who take art education can benefit today's 
technologies, reflect the returns of these technologies to the design processes and realize the 
opportunities of design experimentally. Therefore, the problem of this study is to express how the 
effect of three dimensional studies in digital environment on student’s perceptions of third dimension 
and their visual spatial development. The aim of this study is to show how virtual environment-oriented 
third dimension awareness can be improved in the design studies of the students who take the 
elective art workshop graphic course in the Department of Art Education. The research was carried 
out with 11 students who selected the Elective Art Workshop Graphic Design I course at the Fine Arts 
Department of Anadolu University in the fall semester of 2018-2019 academic year. The data in this 
study obtained by using the method of action research; and also by semi-structured interviews with 
students, student diaries, designs and researcher observation and diary in 12 weeks of course. In the 
research, students formed a unique design and transformed the three-dimensional models they 
designed in a virtual environment into a concrete form with model design with collaborative learning 
method. The students reported that this research, which focuses on three dimensional studies in 
digital environment, increased the awareness of the third dimension and increased their visual-spatial 
awareness. 
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1 INTRODUCTION 
With the technological developments, discussions on the need to develop educational approaches in 
the field of fine arts have come to the fore. Nowadays, three-dimensional models are seen in many 
areas like movies and computer games. But what the knowledge of a fine arts student in this area is a 
question needs to be addressed. It is known that students who study only graphics, animation, 
industrial design and architecture receive training on these programs. With the examining of 28 fine 
arts education programs in Turkey, there is a theoretically open field. In this context, this present study 
aims to help visual arts students to develop themselves in the field of 3D modeling. It is planned that 
the students will interpret various graphic works in a three-dimensional field and then they will be 
provided with common group designs (for example city design) and students will learn something new 
from each other outside the classroom. In this context, cooperative learning method has been used in 
the study in order to better learn both the technology and the work to be designed. With collaborative 
learning method, students work together and create a common design and then turn this design into a 
holistic model. At the end of the term, the studies were re-arranged and exhibited as a vector 
presentation. Besides the vector works, the model works were exhibited on certain bases. 

1.1 Purpose and Significance 
The aim of this research is to show how to develop the virtual environment-oriented third dimension 
awareness in the design studies of the students who take elective art workshop graphic course in the 
Department of Art Education. With this research, it is aimed the students who take visual arts 
education to express themselves in a three-dimensional environment in a digital environment. 

The main problem of this research is how three-dimensional application studies will provide an effect 
on students' third dimension perceptions and visual spatial development. The difficulties that students 
face when they create a design together and create a concrete form of a three dimensional model they 
designed in a virtual environment through collaborative learning method are solved by action plans. 
The aim of this study is to enable students to benefit from modern-day technology in art, to reflect the 
returns of this technology to design processes and to realize experimental design possibilities. For 
these purposes, the following questions will be searched: 
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1 How can the processes of learning, design and product development be improved in the three-
dimensional modeling processes in the elective graphic course in fine arts education? 

2 What are the reflections of the students on visual spatial awareness based on the third 
dimension perception in the virtual environment? 

3 What are the problems related to the design of students about the third dimension awareness in 
the virtual environment in the elective graphic course and what are the solutions to these 
problems? 

4 What are the opinions and suggestions of field experts on the three-dimensional modeling 
education in the elective course? 

The three-dimensional modeling, which is an important application in today’s needs, will open different 
horizons in the opinions of the students of Art Education. The preliminary drafts they will prepare in the 
digital environment will also present them a rich research process in the design process. In addition, 
the student's self-development in different disciplines will provide them with an interdisciplinary self-
confidence. In addition to the individual development, the individual who has received a fine arts 
education in three dimensional computer environment will gain new horizons for the new individuals to 
be trained. The model studies that will be carried out with the three-dimensional modeling method will 
also make a significant contribution to the vocational education offered especially in the fine arts 
education programs. One of the other important objectives of this study is that the individual will 
develop self-confidence and creativity by learning new practices with group work and accordingly 
increase the artistic expression and abilities. Moreover, the fact that the group members bring new 
criticisms and suggestions among themselves will contribute to the development of each group 
member. 

2 METHODOLOGY 
The model of action research, one of the qualitative research methods, is used as a way to develop 
the practice especially in the field of education. [1]. There are different types of action research in the 
literature. Berg and Lune [2] have reduced the action research to three different species as a result of 
their investigations. These are; technical / scientific / cooperation, practical / reciprocal / cooperation / 
deliberate and liberative / remedial / critical action researches. Technical / Scientific / Collaborative 
Action research was used in this study. Action research is a type of research that is applied to change 
and is action oriented. According to Stringer [3], action research has been associated with the work of 
Kurt Lewin, who generally considers his actions as a cyclical, dynamic and collaborative process and 
addresses social issues that affect people's lives. Lewin looked for changes in the direction of social 
improvement in the participants with cycles of planning, moving, observing and reflecting. In the 
technical / scientific / collaborative action research, there is an intense interaction between the 
researcher and the practitioner on the implementation process. Problems arising in practice are 
transferred to the researcher. As a result of its expertise, the researcher transfers solution of the 
problem to the practitioner. Practitioner continues to implement with these recommendations”[4]. In the 
Elective Graphic Workshop I, the students were trained on the free 3D modeling programs like Google 
Sketchup and Blender and produced graphical works. In this study, where the participatory design 
method was applied, the researcher was involved in the design process together with the participants 
and took an active role until the final stage of the design. [5]. Afterwards, these studies were 
reorganized in Pepakura program and turned into model application. In the ongoing phase of the 
research, a common urban project was designed with the students. As a result of the brainstorming 
practice, Life in Mars subject was determined. A basic needs list was prepared and the task 
distribution was organized among the students. The students organized Mars designs in a suitable 
way as a result of the three-dimensional modeling training they took at the beginning of the research. 
Accordingly; The students first created the sketches of the designs and then formed their designs in 
the three-dimensional programs with low polygons. These designs are then prepared in Pepakura 
program and opened on the paper. These works, which were printed on paper, were folded and glued 
with the traditional model making technique. The research was carried out with the Elective Art 
Workshop Graphic Design I course at the Fine Arts Department of Eskisehir Anadolu University in the 
fall semester of 2018-2019 academic year. Participants of the study consisted of 11 volunteer students 
who took Fine Arts Education Department Elective Art Workshop Graphic Design I course, instructor 
of the course and researcher. 
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2.1 Data Collection and Interpretation 
In the study, at first a preliminary interview was conducted to measure the readiness levels of students 
in graphic design programs. In addition, two semi-structured interviews and two focus group interviews 
were conducted. A variety of training videos have been prepared and published on a social media 
page on the internet to help students learn more about three-dimensional modeling programs. Six 
individual studies and a group study were conducted on the participant group through 3D modeling 
programs. Student studies were evaluated with specific criteria and rating scales. Later in the 
research, modeled studies have been transformed into models and students’ model design awareness 
has been formed. Then, a joint project was developed and the program competencies were tested. In 
the context of action research, data was collected from the students by camera and voice recordings, 
semi-structured interviews, focus group interviews and student studies. At the same time, the process 
was evaluated with the researcher logs. At the end of the term, expert opinion will be used for a 
general evaluation. In the analysis of the data obtained, it is aimed to reveal the patterns of events 
with each other in a meaningful way and to explain them with an understandable language. In this 
research, the inductive analysis method will be used. The data and notes obtained will be grouped into 
a common idea and then interpreted to form meaningful integrations. For the validity of the research, it 
is necessary to take detailed area records, to provide accurate and comprehensive information by the 
researcher, to examine the field notes for accuracy, to keep the audio and video recordings, to take 
photographs, to make excerpts from the participants and to give the excerpts as additions without 
increasing the reliability[6]. Therefore, keeping the data obtained in such a way as to be shared with 
others and obtaining help from different opinions and ideas will ensure validity and reliability in the 
study. Therefore, a validity commission was established during the research process. As a result of 
the feedback given by the validity commission, action plans were developed and implemented. 

3 RESULTS 
As a result of digital studies and interviews, it has been observed that students adapt quickly to the 
application program, Google Sketchup. As the Blender program is a more comprehensive program, it 
has been observed that students are more challenged. The prepared videos were not preferred 
because the students preferred to learn the program in the lesson. Students have compared the three-
dimensional work with vector program studies that they do not have much difference in terms of 
implementation between them, not just the two-dimensional noted to think that three-dimensional. 
Stating that every point of view is considered and a more comprehensive design with details, students 
stated that these studies prepared in the virtual environment have many advantages such as coloring, 
alternative production and fast correction of errors. At the same time, 3D studies have been 
interpreted as more realistic for students. Before the city design, a paper model was built for students 
to create awareness about the model making technique. With this study, the students had difficulty in 
pasting their models to each other and had the idea about how to design low polygon models in their 
next model. Students who aren’t adapted in to the program stated that they can not do the things they 
do in their paintings, the program has a more systematic structure, and if they are not systematic, they 
face an error and are therefore restricted. As a result of the fact that the three-dimensional works were 
put on the paper model making program Pepakura, there was an awareness about the paper model 
making. The students stated that they needed to take into account the features of the paper model 
making technique when creating their designs. 

4 CONCLUSIONS 
As a result of the research, the students stated that the sense of reality increased with the three-
dimensional applications they created in the digital environment. Opinions have been reported that the 
research further increases the perception and visual-spatial awareness of students in the third 
dimension. The students stated that they had more concrete effects and sense of reality on their 
studies. Students stated that in the three-dimensional program, the volume-making process was 
easier compared to painting. And also students stated that they realized the surfaces more in a three-
dimensional program and increased their perceptions. At the same time, they stated that examining a 
modeled object from different angles changes the effect of the study. Apart from that, digital studies 
have caused some problems. For example, doing the study in a digital environment can cause data 
loss as a result of a slight error in the program. In such cases, the design may need to be rebuilt. Also, 
the creation of the design phase of the studies with the help of different three dimensional programs 
could cause various technical problems. Particularly during the implementation phase, there could be 
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some problems such as the collapse of polygons or the inability of the coatings to appear between the 
programs. These problems were solved by rearranging the polygons of the study. 
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