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Abstract

In this article we present the results of a survey, which studied the views of 21,040 high school students from all
around Greece, regarding the assessment of Information and Communication Technologies (ICT) in the teaching
of Art. The results were processed using Multidimensional Statistic Data Analysis, on the axis of dividing the
students’ sample in 5 groups, in regard to their positive or negative views on using Technology in Art. Besides the
fact that the vast majority of the student sample (87.04%) appears to be familiar with ICT, there was a
differentiation in answers among the student groups. It is especially interesting that in questions regarding the
influence of Technology on modern Art and the consequent appearance of new Art forms, 50.00% and 65.59% of
the students, respectively, gave positive answers. In general, the survey’s results confirmed the hypothesis of a
positive attitude of students towards using Technology in Art education.
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1. Introduction

Although Art and Technology might be considered incompatible, they are deeply interwoven, even
etymologically: techno-logy is literally the speech (logos) about Art (techni). They share an interactive and
multidimensional relationship. From prehistoric times, up to today, Art has been using materials created by
Technology, as its basic structural means of expression, while at the same time, Technology has often been the
subject and the reference point for Art, as artists depict their time’s Technology, declaring their experimentation
with new means, many decades before the digital revolution. Of course, this relationship is more than prominent
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today, as ICT promotes the artistic character of multimedia and transmedia applications, creates new types of Art
(computer Art, animation, Internet Art, cyber Art, etc.) and makes the boundaries between Art and technological
application more and more indistinguishable (Grau 2003; Chesher, 2004). The use of New Technologies in Art
teaching leads to the creation of new learning environments that motivate the students in a positive way (Ames,
1992; Pintrich and Schunk, 2002).

The above findings are definitely true for the field of education too, especially the socio-cultural context of
teaching Art, which is rapidly shifting, in Greece and worldwide. Technology is prominent in all levels of teaching
practice (teaching about Technology, teaching integrating Technology, teaching facilitated by Technology)
(Vannatta et al. 2001), and functions as a catalyst for the new developments in education, positioning Art
education in the post-modern context of an ever changing world (Boughton et al. 1996).

In regard to the use of ICT in Art education, many teaching approaches have been proposed. Within most of those,
internet can be used: as a source of educational material, as a means for the development of creativity and self
expression, in order to learn about new Art forms and also as a field of conversation and communication on the
images of the digital world and the visual civilization (Sweeny, 2004). Digital Art activities are introduced in many
curricula in order to a) attract students who might think they have no artistic talent and consequently show little
interest in Arts (King 2001; Roland, 1994), and b) the natural and appealing familiarization of students with the use
of PCs, while at the same time opening up their artistic ways of expression (Carpenter and Taylor, 2003; Tavin,
2002).

The levels of ICT integration in education (promotion of active learning, research of complex problems,
demonstration of practical implementation of Computer Technology and assessing the students’ interest) have
been studied in the context of various researches, which were mainly conducted in America and Europe (in Greece,
too, during the last decade). Through the experience of applying ICT in the field of education, so far, one can
notice a more positive attitude of students towards knowledge and a “motivation” which eventually contributes to
the improvement of their performances. The assessment of relevant learning environments by those who
participate in the education practice has also been extensively used in educational research. Thus, the teachers’
views have been studied, in regard to: a) their role in the education practice, b) their success in using Technology,
and ¢) the role of Technology in education (Honey and Moeler, 1990; Chen, 2001).

However, the students’ own views in regard to their learning environment are more important factors than the
educators’ assessments, who tend to paint a more positive picture than their students for their practices (Fraser,
1998).

Given the lack of similar researches, in regard to the integration of ICT in the field of Art education, the present
survey was designed and implemented, aiming to explore the students’ views on the use of Technology in Art
teaching. On the base of the hypothesis that students are positive towards integrating ICT in Art education and at
the same time, familiar with new technologies, the participants were asked to answer questions on their familiarity
with personal computers, the influence of Technology on Art, the use of new media from artists and the role of
Technology in the creation of new Art forms.

2. The Survey

The survey took place during the academic year 2010-2011. Students of second and third High School grades from
all around Greece participated in the survey and answered a questionnaire in order to have their views researched
in regard to the use of Technology in Art. In the frame of the survey the significant research question about the
Greek students’ views towards the use of ICT in Art education has been developed. In order to extract the
survey’s results, we used statistics software SPSS v.17 and SPAD v.4.5, offered by the Department of Primary
Education in the University of the Aegean.

3. The students’ views in regard to the use of Technology in Art

21,040 High School students took part in the survey. 49.60% of them were boys and 50.40% were girls.
[Insert Table 1 here]

[Insert Figure 1 here]

18.19% of the students attended schools in areas populated with up to 5,000 residents, 12.89% of them schools in
areas populated with 5,001 to 10,000 residents, 22.28% schools in areas with 10,001 to 30,000 residents, 15.51%
schools in areas with 30,001 to 50,000 residents, 17.38% schools in areas with 50,001 to 100,000 residents, and
13.75% schools in areas with more than 100,001 residents.

[Insert Table 2 here]
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[Insert Figure 2 here]

When asked “Which class of High school do you attend?”, 1.64% didn’t answer. Of those who answered, 49.52%
were in the 2™ grade and 50.48% in 3™.

[Insert Table 3 here]
[Insert Figure 3 here]

When asked “Are you interested in Arts?”, 7.18% didn’t answer. Of the students who did answer, 56.79% said they
are interested in Arts and 43.03% that they are not.

[Insert Table 4 here]
[Insert Figure 4 here]

87.04% of the students who participated in the survey, declared they know how to use a computer to change colors,
74.64% that they know how to use a computer in order to change shapes, 56.79% that they know how to use a
computer in order to add shapes and make new combinations, 50.74% that they know how to use a computer in
order to subtract details and create abstract designs, 78.95% that they know how to zoom in details, 40.81% that
they can multiply designs or details and create patterns, 61.20% that they know how to use a computer in order to
make combinations of paintings and pictures and 37.91% that they know how to use a computer in order to print
what they’ve created quickly and on various materials (paper, textile, canvas etc.).

[Insert Table 5 here]
[Insert Figure 5 here]

When asked “Is Art influenced by Technology today?”, 3.70% of the students who participated didn’t answer. Of
those who answered, 8.40% stated that they completely disagree, 10.84% that they disagree, 30.76% that they
neither agree or disagree, 32.83% of the students agreed and 17.17% said that they strongly agree. It is interesting
that 50.00% of the participating students think that Art today is indeed influenced by Technology.

[Insert Table 6 here]
[Insert Figure 6 here]

The question “Is it good for a modern artist to use the tools of Technology when creating a project?”” was not
answered by 2.96% of the students. Of those who answered, 10.33% said they strongly disagree, 12.45% that they
disagree, 36.97 that they neither agree nor disagree, 26.52% that they agree and 13.73% that they strongly agree. It
is interesting to note that 40.25% of the students who took part in the survey believe it is good for a modern artist to
use Technology tools when creating a project.

[Insert Table 7 here]
[Insert Figure 7 here]

When asked “Has Technology helped in the creation of new Art forms?”, 4.77% of the students who took part in
the survey didn’t answer. Of those who did, 7.29% answered they strongly disagree, 7.03% that they disagree,
20.09% that they neither agree nor disagree, 37.11% that they agree and 28.48% that they strongly agree. It is
important that 65.59% of the students who participated in the survey believe that Technology has helped create
new Art forms, in contrast to the 14.32% who have the opposite opinion.

[Insert Table 8 here]
[Insert Figure 8 here]
4. The results of the Multidimensional Analysis

We will now present the analysis of the questionnaire that was made using Multidimensional Statistic Data
Analysis, which allows for the sketching of the students’ differentiation criteria and for their classification into
groups according to the common answers they have provided in the total of the questionnaires (Benzécri, 1992).
Thus we can examine the result of all the answers interrelation and will see that what plays a major role is not
the frequency of the emergence of a characteristic but the combination of many characteristics at the same time,
something that leads to the emergence of classification criteria, or a series of typologies.

The methods that were used are Multiple Correspondence Factor Analysis, which defines the students’
differentiation criteria and Hierarchical Clustering, which leads to the formation of groups/clusters according to
common answers and common characteristics among the students that took part in the survey (Athanasiadis,
1995).
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4.1 Students’ differentiation criteria

In order to discover which way were the students that participated differentiated, depending on all of their
answers, we used the Multiple Correspondence analysis method, which is based on the correlation of all the
variables at the same time. The results of this analysis set the factorial axes, which at the same time are the
students’ differentiation criteria. These criteria are expressed as oppositions in their answers, their way of
answering and the way their characteristics are recorded. These criteria correspond to the axes of
Correspondence Analysis which are presented in order of significance (Martin, 2008). The elements that
differentiate the 21,040 students that participated in the survey are defined by three criteria of differentiation, the
three factor axes that follow.

1* differentiation criterion (1% factor axis — inertia percentage 6.13%): The use of Technology in Art

The st differentiation criterion is consisted on one hand of students who know how to use a computer to change
colors, zoom in details and change shapes and make new combinations, know the technique of collage, believe that
Art offers them entertainment and will help them find a personal leisure pursuit. These students believe that
Technology contributes in the creation of new Art forms, as well as helping the artist to finish a project faster, and
they stated that Technology brings Art and people closer together and that Art is influenced by Technology and can
help in product design as well as in the development of aesthetic standards. On the other hand, there are students
who don’t know how to use a computer to change colors, zoom into details or change shapes and make new
combinations and don’t know how to make a collage. These students don’t believe that Art will help them find a
personal leisure pursuit and declared that Technology will not help them in their studies, nor in their professional
and everyday life.

2" differentiation criterion (2™ factor axis — inertia percentage 3.68%): The interest in Art

In the second differentiation criterion, there are students who are interested in Arts that would like to spend some
time in school creating art projects with the aid of New Technologies and when they are engaged in art projects
they feel that their imagination and creativity is enhanced. These students know how to use a computer to change
and add shapes, know how to combine paintings with pictures and believe that they are interested in and
entertained by Art. On the other hand, there are students who are not interested in arts and when occupied with art
projects they don’t feel their imagination and creativity are in any way enhanced. They would not like to spend
time in school creating art projects using New Technologies and don’t believe Art can offer them entertainment.
These students stated that they are not interested in Art, it should not be taught to all ages and that Technology has
not helped to create new Art forms.

3 differentiation criterion (3" factor axis — inertia percentage 3.07%): The connection between Art and
Technology

In the third, in order of significance, differentiation criterion, on one hand there are students who, when engaged in
Art, do not feel their imagination and creativity are being enhanced, declared that Art does not offer entertainment
and does not help them develop aesthetic standards. These students do not believe that Technology has helped
create new Art forms, nor that it helps artists finish a project faster, and said that they know how to use a computer
to multiply patterns, subtract details, add shapes and make new combinations. On the other hand, there are students
who said that Art offers them entertainment, believe that Technology helped create new Art forms, feel their
imagination and creativity are developed when they are engaged in Art projects, and stated that Art helps product
design. These students know how to use a computer to multiply designs, create patterns and print out quickly and
on various materials.

4.2 Results of the hierarchical classification

Looking for a classification of the students’ views on the use of New Technologies in Art education we
implemented the method of Hierarchical Classification. This approach offers the advantage of representing the
centers of teams on the factor levels, while at the same time presenting the groups of answers to the initial
questions, aiming to a more complete interpretation of the differences between the groups. The Hierarchical
Clustering led to the formation of five groups of students, which are disposed according to Figure 9. Next to each
group you see the number and the percentage of the students that constitute it.

[Insert Figure 9 here]
1% group (7,749 students, 36.83% of the sample)

The 1* group consists of students for whom Art is a means of entertainment, who feel that their imagination and
creativity are enhanced when they are engaged in Art projects and believe that they are interested in Art, it relaxes
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them and helps them develop aesthetic standards. These students said that Technology makes Art more accessible
to people and that they know how to use a computer to change shapes and zoom in details.

2" group (4,894 students, 23.26% of the sample)

The 2™ group consists of students who are interested in Arts and believe that Art should be taught in all education
grades, they declared that modern people should have basic Art knowledge and that they have sufficient art
knowledge for their own age. These students would like to be engaged in Art projects with the aid of New
Technologies at school and believe that Art will help them in their studies as well as their career.

3" group (6,952 students, 33.04% of the sample)

The 3™ group is constituted of students who are not interested in Arts, would not like to be engaged in art projects
with the aid of New Technologies at school, do not feel their imagination and creativity are enhanced through Art
and do not believe that Art can help them develop aesthetic standards. These students said they are not interested in
Art and do not know how to use a computer to change color and shapes.

4™ group (1,023 students, 4.86% of the sample)

The 4" group consists of students who are not interested in, nor relaxed by, Art, do not believe that Art can help in
product design nor that modern people should have basic knowledge on Art. These students said that Technology
has not helped create new Art forms, believe that Art today is not influenced by Technology and that Technology
does not help artists finish a project faster.

5™ group (423 students, 2.02% of the sample)

The 5™ group consists of students who believe that Technology will not help them in their studies, nor in their
professional and everyday life and said that Art might help them find a personal leisure pastime. These students do
not know how to use a computer to change colors and shapes, zoom in details, add shapes and make new
combinations.

The first and second groups, which are consisted of students positive towards using Technology in Art,
differentiate in regard to other groups, members of which were negative towards the use of Technology in Arts.
These differentiations are depicted in Figure 10, Correspondence Analysis (Factor Level 1x2), where the centroids
of the five teams are presented on the level of the first two axes. The relevant position of the teams in regard to the
two axes and especially their intersection showcases the contradictions and the similarities of the characteristics
demonstrated by students of each team.

[Insert Figure 10 here]
5. Conclusions

The research question about the Greek students’ views towards the use of ICT in Art education has been
answered positively by the majority of the students that participated in the survey. Students like to use the New
Technologies in a modern educational environment which offers them the important component of motivation to
learn (Hakkerainen et al, 2007; Sanders and Morrison-Shetlar, 2001). Technology improves the quality of the
learning experience.

The continuously increasing use of new information and communication technologies in almost all the spectrum of
human activity signals the approach of a new era, the main characteristic of which is the need to use information
and refresh knowledge very rapidly. Our views on Art and its teaching cannot remain the same in the era of Internet.
In this frame, the tools that the Art teacher uses must be the appropriate; they should provide students with useful
information in an understandably engaging and accessible way (Bangery, 2004). As it is in its most mature level,
in its relationship with Technology, web Art powerfully poses the question of the relationship between Art and
Technology and promotes, in a most revolutionary way, the cultural dimension of education (Anderson et al.,
2001).

In this context, the assessment of the present survey’s results aims to suggest proposals which will contribute to the
upgrading of the dialogue between ICT and Art education and the prospect of their creative co-existence in modern
school.

The supply of interactive whiteboards in the Greek High schools that started in the school year 2010 - 2011 gives
a new interest in the survey about the use of New Technologies in Art teaching. The new applications, the
acceptance by the educational community, the appropriate training of the Art teachers, the effectiveness of the
new methods in everyday teaching practice, the technical and operational problems that will arise, etc. constitute
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a major challenge for the researchers who will seek to continue studying and to go beyond the results of this
paper on the use of New Technologies in Art teaching (Athanasiadis et al, 2010).
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Table 1. Sex
n %
Boy 10,436 49.60%
Girl 10,604 50.40%
Total 21,040 100.00%
Table 2. Population of the region where the school is located
n %
Up to 5,000 residents 3,827 18.19%
5,001-10,000 residents 2,713 12.89%
10,001-30,000 residents 4,687 22.28%
30,001-50,000 residents 3,263 15.51%
50,001-100,000 residents 3,657 17.38%
>100,000 residents 2,893 13.75%
Total 21,040 100.00%
Table 3. Which class of the High school do you attend?
n %
Second class 10,249 49.52%
Third class 10,446 50.48%
Total 20,695 100.00%
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Table 4. Are you interested in Arts?

n %
Yes 11,126 56.97%
No 8,403 43.03%
Total 19,529 100.00%
Table 5. You know how to use the computer to...

n %
change the colors? 18,313 87.04%
change the shapes? 15,704 76.64%
add shapes and make new combinations? 11,948 56.79%
subtract details and make abstract patterns? 10,675 50.74%
zoom into the details? 16,612 78.95%
multiply designs or details and create patterns? 8,586 40.81%
make combinations of paintings and pictures? 12,877 61.20%
print out very quickly and in different materials what 7977 3791%
you've done?

Table 6. Is Art influenced by Technology today?
n %

Strongly disagree 1,701 8.40%
Disagree 2,197 10.84%
Neither agree nor disagree 6,233 30.76%
Agree 6,653 32.83%
Strongly agree 3,478 17.17%
Total 20,262 100.00%

Table 7. Is it good for a modern artist to use the tools of Technology when creating a project?

n %
Strongly disagree 2,110 10.33%
Disagree 2,543 12.45%
Neither agree nor disagree 7,548 36.97%
Agree 5,414 26.52%
Strongly agree 2,803 13.73%
Total 20,418 100.00%
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Table 8. Has Technology helped in the creation of new forms of Art?

Figure 2. Population of The Region Where the School Is Located
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n %
Strongly disagree 1,460 7.29%
Disagree 1,409 7.03%
Neither agree nor disagree 4,025 20.09%
Agree 7,435 37.11%
Strongly agree 5,707 28.48%
Total 20,036 100.00%
50,40% 49,60% = Boys
Girls
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Group 1 Group 2 Group 3 Group 4
7,749 students 4,894 students 6,952 students 1,023 students
36.83% 23.26% 33.04% 4.86%

Figure 9. The Classification Chart
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Figure 10. Correspondence Analysis
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