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Abstract 

Computer technology positively changed the way art is taught and 
learned and it guided instructional reform in art education. Unfortunately, 
art and technology are separately boxed by our education system, although 
each discipline uses the other even though there are few bridges at the basic 
level. Moreover, despite the many possibilities of the new technology, few art 
programs embrace the new approach. It was noticed that art teachers are 
often reluctant to implement computer technology in art education, either 
because they do not have the skills to use technology or because they prefer 
the traditional one. This paper explores the relationship constructed between 
the art and technology and the importance of combining the computer 
technology with traditional forms of art. Furthermore, the paper emphasizes 
the urgency of the emerging of technology on art education, and how it 
contributes to the development of art students in general and printmaking 
students in particular.  

Introduction

Rapid social change and the proliferation of new technologies are 
affecting almost all aspects of our daily functions and professional lives; how 
we work, think, entertain ourselves, communicate, send, and deliver 
information. 

Stanley Madeja (1993) mentioned that the age of electronic image 
introduced first by the introduction of television, which was the simultaneous 
transmission of sound and image. The invention of the computer paralleled 
the introduction of television during World War II, and it was used as an 
electronic information storage and processing device. Up until the 1960s, the 
development of the computer was more or less separate from that of 
television. Because the capabilities of both the computer and television were 
similar, the technology quickly became sophisticated and experimental. The 
image innovation of the computer and television merged into a new field of 
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study, computer imagery. It became obvious that a distinct relationship 
existed between television, computer imagery, and image processing and 
transmission. As new technologies emerged, that relationship became less 
distinct allowing digital format to be the standard for electronic imagery. 
“This [standard] allowed for the first time a common language, mathematics, 
to inform the technologies used to inter face for imaging” (Madeja, 1993, 
p.9). 

With digital technology, the computer took on an expanded role in 
image synthesizing and storage for visuals. With further advances in 
technology, the computer became a central device in electronic media, taking 
on additional roles of generating, inventing, creating, sorting, combining, 
analyzing, enhancing and changing visual images. The computer was also 
capable of accepting images from various sources such as video images, still-
photographs, electronic images and drawing. Other trends in communication 
networks such as the Internet extended the capabilities of the computer. 

In the early 1980s, when the Nation At Risk reviewed a report prepared 
by the National Commission on Excellence in Education, it initiated concern 
for excellence in American education resulting in directives that buried 
reformers for the rest of the decade, technology made its entry into education. 
Since then, the technological influence on education has affected the way 
teachers teach and students learn. Gregory (1995) noted that technological 
innovation is a worldwide paradigm which shifts all aspects of the society, 
including the educational community, transform themselves and the way they 
operate. As computers became popular in education, they assumed a different 
role; they were used to acquire information, process, send, deliver, and serve 
as a tool for teaching and learning. Those and other technologies hold much 
promise to improve students’ motivation and learning. 

Technological Reform in Art Education 

As modern technology develops, the process of teaching Art will also 
change. In the last decade, the computer has started to take on a different role 
that provides a great advantage for the Art education. Electronic imaging can 
no longer be set apart from the basic constructs of Art education. Electronic 
media have changed the way Art is taught, the students learn about Art, and 
ultimately, how Art teachers conceive of Art education. Furthermore, 
computers change the process and the technique for creating images in every 
field in which Art students engage, including printmaking, design, painting 
and drawing, (Gregory, 1995). 

Hicks (1993) presented three important reasons based on cultural change 
for including computer technology and the media arts in Art programs. One 
reason is the growing importance of visual symbols, iconography, and a 
complex communication system throughout the world. A second reason for 
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including technology in the classroom is the growing importance of 
technology-related aesthetic decisions, both on individual and cultural levels; 
the third factor is the growing social need for connectionism or the emphasis 
on how phenomena relate to one another. 

Gardner (1988: 164), a researcher in curriculum development, said: “the 
heart of any arts educational process must be the capacity to handle, to use, to 
transform different artistic symbols system-to think with and in the materials 
of an artistic medium”. He explained if that media are computers, thinking of 
them implies sensitive application, and manipulation and adoption of the 
qualities and potential of computers for artistic production; thinking with 
them clearly suggests a considered approach to the processes of operating 
with computers and reflective feedback about the system of symbol-making. 
The links between these notions of artistic learning related closely to research 
on computer learning generally. Furthermore, Gardner (1988) has advocated 
that an Art curriculum should have as its basis the skills of production, 
perception and reflection. This model can provide some insight into the 
relationship of Art education to computer technology. 

The partnership constructed between the arts and computer technology 
is an extremely important one to the defining of the future of education. The 
world of Art and Art education has absorbed technology throughout their 
histories. Winslow (1989) has made a strong case for the inevitability of 
combining the new technologies with traditional forms of Art. He believes 
we must mirror the old with the new and that in the process of relating 
technology with tradition, new and important perceptions will evolve. 
According to Greh (1990), computers are not a substitute for studio Art;
instead, they work side by side for the student’s benefit. They can co-operate 
and they can combine, but they must not destroy each other. That is what can 
happen when educators get the emphasis in education on one rather than the 
others. McCulloch (1984) shares the opinion with Winslow and Greh, he has 
acknowledged that “ the introduction of computers in the Art education 
should not replace current methodologies, but should be an extension of the 
creative process employed in any valid Art instruction” (p.46). 

For some, the new technology facilitates tasks previously performed in 
traditional media, while for others it provides a new methodology, a new way 
of making and thinking through image-making. Stanley (1993) explained that 
technology should be thought of as facilitating the artistic and creative 
process in which the artist or designer engages. It is a delivery system for 
instruction in Art, and an Art form itself. Stanley (1993) said: “for Art
education, it implies a total rethinking of how we deliver instruction in the 
visual arts and the content of the Art curriculum at every level” (p.12). 

The introduction of technology in Art education requires from educators 
to rethink the content domain of Art curriculums. David (1991) suggested 
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that a new model or paradigm for Art education that includes new imaging 
and sound technology must emerge to equip students for the next century. It 
would be appropriate to add one more content, electronic imaging, to the 
accepted Art history, criticism, aesthetic, and studio content areas of future 
Art curricula. For instance, David (1991) took Art history as an example of 
the integration of new technology with traditional Art programs. He made it 
clear that the Art history component becomes a fascinating part of almost 
any study undertaken with various media, but it differs from traditional Art
history practice in that access to a huge body of information is sought 
routinely in the course of any lesson. This is why a laser disk or CD ROM 
system, along with other multimedia equipment, is a requirement for every 
Art classroom, including those at the elementary level.  

According to Greh (1990), an educator at St. John’s University, there 
should be a clear purpose in using computers in the Art education program. 
Greh clarified that incorporating the computer within the Art curriculum 
demands a clear understanding of the objectives and goals of the Art
curriculum, and using computers as a tool to develop Art works should not 
overshadow Art principles, concepts and techniques. She said: “computers 
should be used in Art classroom as a medium, and the resulting images 
should become a subject for critical discussion and analysis” (p.127).  

Additionally, Sartorius (1998) clarified that Art teachers would be 
taking on the task of teaching not only in the traditional areas, but also in the 
imaging technology. One key to teaching in the future is how teachers will 
integrate traditional tools, processes, and way of thinking about Art with new 
tools, new processes, and the thinking skills needed to synthesize a diversity 
of concepts and a world of complex information.  

The Art instructor’s initiatives and involvements are crucial to helping 
others understand these new relationships between Art and technology. They 
must have knowledge about using the computer for instruction and 
exploration since they will work closely with students. Furthermore, they 
should consider whether a particular program would improve the instruction 
of a context that is already taught in a better way. Hodgson (2001) said: “I 
will continue to think literally when it comes to applying computers to the 
various activities I introduce to my students and look for other software to 
extend their skills in visual interpretation and communication” (p.4). Also, it 
is necessary for Art instructors to understand what computers are capable of 
Art and how to utilize the best features of computers program for 
understanding the Art.

The ability of Art teachers to develop their own curricula in this area 
(computer-assisted learning) is increasing. A number of educators in the 
visual arts are working on curricula that can be adapted for experimenting 
with multi-media formats for various subject areas. Consequently, we now 
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have the necessary hardware and software to implement electronic imaging 
programs. In addition, many visual resources will now be accessible for 
teachers and students that were not available in the past (Williams, 2001).
Networking system, visual disk libraries of images, commercial data banks 
are a few examples of the resources that are available to Art teachers from 
the new technology for adoption into a new model for Art education. 

The positioning of electronic imaging as a part of the Art curriculum at 
the college level will have a ripple effect for the visual arts in the elementary 
and secondary schools. We must address how the students will be 
systematically engaged in technology from the earliest age. Especially the 
computer is now accessible to most students and to most schools, and the 
capability of the computer in terms of its memory and the programs which 
are now available can be adapted to various levels of instruction within the 
Art curriculum. Brunner & Tally, (1999) mentioned that Art students will 
come to learn how to use the new technology, the ways in which the medium 
affects what an artist creates, and learn to explore and use the medium 
effectively for expression and communication. 

Concerning Art students at the university level, it has not only become 
essential that a student engages in the process of electronic imaging, but it 
has become a prerequisite for entry into almost every field of study in the 
visual arts (Brunner & Tally, 1999). All fields of Art require competency in 
computer imaging at the entry level; students who do not have those 
competencies are working at an extreme disadvantage. Painters, sculptures, 
printmakers, and craft persons are utilizing the computer in a variety of ways 
both in the artistic process, research subjects and the management of their 
own business as artists.  

The need for computer literacy is applicable to all students in the visual 
arts at the university level. The students would be generally educated in the 
visual use of technology just as he or she is now educated in and about the 
content of the studio arts, aesthetics, Art history, and Art appreciation. 

Computer Applications in Art Education 

As technology entered the Art education world, the computer has 
provided a creative device for image creation and enhancement for visual arts 
educators. The nature of the computer is that it can act like a language to be 
exploited. It is a medium that can dynamically stimulate the details of any 
other medium. Kay (1984) stated “it is not a tool, although it can act as many 
tools …, it has degree of freedom for representation and expression never 
before encountered, and as yet barely investigated” (p.56).  

Accordingly, the computer has become not only an information handling 
or processing machine, but also a synthesizing and storage device for visuals. 
It has become an electronic wheel for generating, inventing, creating, sorting, 
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storing, analyzing, combining, enhancing and changing visual images. It can 
accept images from various sources, such as video image, a still photograph, 
an electronic image, or a drawing. When comparing the computer tools to 
traditional media (such as paint or crayon), we can identify four features that 
are most useful when using the computer speed / ease of production; 
cleanliness / tidiness; changing / altering; a duplication and saving facility 
(Sallman, 1996). 

Walters (1988) suggested three main applications for computers which 
make use of their unique Art making features: firstly, as a sketch-pad which 
allows one to experiment freely with visual and design ideas; secondly, as a 
demonstration device to focus attention on features of an image or 
composition, such as color or to teach a particular concept; finally, as a 
performing instrument, with the added advantage of continuous re-editing 
and refinement of the final product. 

Furthermore, applications are now available which enable computers to 
assist students by stimulating traditional tools, providing textures, 
manipulating images, and allowing a unlimited digital collage. Given such a 
system the student needs no other materials, even the finished image can be 
stored and viewed electronically. However, here the computer is not directly 
assisting the student but is providing electronic equivalents to traditional 
tools and materials. There is a different approach; the computer can deal 
directly with an artist’s instructions, without the limitations imposed by a pre-
programmed application (Gordon, 1998). 

In terms of the networking system, the capacity available for networking 
within the imaging environment has significant implications for all levels of 
learning in that the education community will have capabilities for 
collaborative research and development, direct access into the personal 
computing environment of students, researchers, and or direct access to data 
basis worldwide. Also, students either at school or even in their homes would 
have access to images through their airwave, telephone, or cable connections 
on a twenty-four hour basis. 

The Impact of Computer-assisted Art on Art Students 

Technology in the Art classroom has the potential for improving the 
status of Art programs. The general public tend to think of Art as a frill. 
Technology, on the other hand, is considered to be an important part of the 
society and it is related to the brain category. In the mind of the public, Art
becomes important if Art programs include the new technology. So the 
greatest advantage of technology is eliminating negative stereotypes about 
Art and improving positive public reactions to Art.

There is much to be gained by an Art student who learns to interact with 
a computer, particularly if he or she is pursuing system Art concepts. The 
advantages are many: speed, accuracy, cost, the ability to try many variations 
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on art image quickly and without waste of materials and, not least, the 
discovery that programming can be a very satisfying creative activity. The 
(ISTE) International Society for Technology in Education mentioned that 
technology can enable students to become capable information technology, 
problem solvers and decision makers, creative and effective users of 
producing tools (ISTE, 2000).

Soloway (1991), a researcher of educational technology, explained that 
learning through computer technology allows students to express their 
understanding of concepts more completely. By using technology, students 
can employ a full range of multimedia and interactive capabilities to 
compose, illustrate, communicate, and illuminate their ideas easily. Greh 
(1990) said: “I have seen students using computers to approach their work 
with a daring and freedom not seen with more traditional media, they explore 
more testing a variety of options before making final decisions” (p.138).  

Describing how computers can become an “interactive learning 
environment”, Soloway (1990), reported that “…learning requires an 
individual to be active, to be engaged in constructing an understanding that 
ties new ideas to old. Moreover, one learns by building artifacts” (p.30). The 
value of students actively and co-operatively finding solutions to their own 
problems and reflecting on the outcome is a valuable educational approach. 
In Art education, this has been an important dimension, as the person or 
group expression results in products, which can be reviewed and developed 
further. Ambron (1990) from the Apple Multimedia Lab describes how 
interactive multimedia are being used in the classroom to challenge the 
traditional preprogrammed sequence of directed instruction. Ambron insisted 
that the fun, challenge, creativity, sensitivity, and learning reside more in the 
process of making an artifact than in the end product. Furthermore, computer-
assisted Art work can promote a learning environment, which supports 
interaction between students, thus, encouraging a learning process of students 
helping students. Schrum (1999), asserted that one of the strengths of 
technology is the way it supports collaboration among educators, as well as 
among learners.

Moreover, Computer assisted learning in Art education promotes higher 
level thinking skills, develops creativity and sensitivity, and assists the 
development of technical, critical, and analytical skills (Hannor, 1991). When 
students save their work in different stages as they progress, this allows the 
teacher to discuss, criticize, and analyze every stage of the student’s work. 
Also, a computer allows students to work freely in their projects, knowing 
that if some part of the image is unsuccessful, they can repeat it. Such 
freedom enables students to expel their imaging abilities and imagination. 
lastly, with traditional and high technology combination of curriculum, there 
is an increase in career potential for students. The world of Art expands as 
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technology expands, which translates into more Art related career 
opportunities.  

Computer Assisted Printmaking  

A great number of creative people including both graphic artists and 
printmakers need to keep up with changes in the world. Since the 
introduction of technology in Art education, printmaking media were greatly 
influenced by the new approach, and a new area of printmaking was 
emerged, computer assisted printmaking. Humphries (1995) said: “we must 
expect great innovations to transform the entire technique of the Art, thereby 
affecting artist invention itself and perhaps even bring about an amazing 
change in our very notion of Art” (p.23). Digital printmaking by itself 
combined with the classical printmaking methods of lithography, 
screenprinting, intaglio serigraphy provides printmaking students with new 
and unique ways to produce their images. 

Printmaking students have embraced emerging computer technology just 
like any tool with its own characteristics, and they are aware of recent 
advances in visual computing, having perhaps experimented with programs 
such as Adobe Photoshop, CorelDraw, Fractal Design, Painter or any one of 
the multitude of 2D and 3D imaging packages now available for PCs and 
Macintosh computers. 

North (1991), a printmaker specializing in computer-generated images, 
explained that printmakers are using computer programs for two purposes. 
Firstly to generate existing images prior to integrating them with traditional 
printmaking processes, such images are photo-mechanically transferred and 
printed as intaglio, lithographs, silkscreen, and relief prints or in combination. 
North also clarified that printmakers utilize traditional processes because of 
using materials that offer a high quality, colors that better reproduce the 
depth, and give the image more tactile and textural form. Secondly, computer 
assisted images are printed via machine printers such as high-resolution 
inkjet printers or Iris printers. 

Harrison (1996), presented her experience with computer. She clarified 
that images are created on the computer, printed out and then transferred to a 
plate coated with a photoresist bitten in acid and printed using an intaglio 
press. Furthermore, photographs and drawing were scanned into her 
computer and manipulated in a Photoshop program. Photoshop gives 
amazing opportunities for making collage of photographic and drawn images. 
Then the images were printed out from Photoshop either as complete images 
or color separations of CMYK (Cyan, Magenta, Yellow and Black) colors. 
Another example is Dorothy Krause, a professor of computer graphic at 
Massachusetts College of Art; Krause uses Adobe Photoshop software in her 
prints because the layering potential and composite manipulations encourage 
opportunities for accidental effects in texture and color shifts (Millmore, 
2006).  
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A computer offers special features that can assist printmaking students 
in developing their images. Computer technology stimulates many creative 
procedures with great speed and flexibility. Colors of graters range and 
subtlety, because color is used in the form of projected light, present new 
ways of utilizing and perceiving color (North, 1991), in addition to high 
quality output, high resolution, full-color photographs prints, rapid and 
inexpensive proofing. Computer technology has the ability to record and 
playback stage development of works. Also, electronic collage and image 
processing offer richness of layers and meanings impossible to achieve 
through traditional processes (Whale, 1995). 

In terms of the physical labor that is associated with printmaking 
techniques, Millmore (2006) explained that in all the arts there is a physical 
component which can no longer be considered or treated as it used to be, 
which cannot remain unaffected by our modern technology and power. So, 
technology eliminates more and more jobs in printmaking requiring labor, 
replacing them with jobs in which all we use is our finger and eyes as we 
punch a keyboard stare at a screen; the physical activity required by the 
printmaking process becomes a drawing cord for more students. 

My knowledge of printmaking and Apple Macintosh computer has 
enabled me to combine and introduce some exciting new aspects into 
printmaking education. I began to explore the computer as a fine Art tool and 
in it have discovered that the medium most exactly suits my style and 
expression. I used the computer to build up and store a body of visual 
information, data, drawing, photos and details, as well as the natural 
substance (rusted and antique objects of metals, wood, leaves, fabric, papers, 
plastics, and other antique objects), which I scanned in through Photoshop. 
Also, I did collage on the computer at a great speed with great spontaneity 
through selecting, modifying and bringing together disparate images. These 
could be scaled down, traced, repeated and cut and pasted. Furthermore, the 
computer enabled me to transform my sources materials into any complex 
color, through a process of layers, with many versions. 

Occasionally, printmaking students wishing to exploit the potential of 
new technology face the problem of getting images out of the computer and 
transfer them to plates, blocks or other printing surfaces matrices. Whale 
(1995) pointed out that to do this successfully requires an appreciation of the 
structural differences between computer images and traditional prints. He 
also presented three aspects to consider translating digital images to printing 
matrices: first, the choice of appropriate output processes; second, adapting 
the digital image such that it can be the output of the required forming, and 
third managing transfer from one picture-bearing surface to another as, for 
example, when making a pothoetching from a laser print. 
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Another significant challenge that might encounter printmaking students 
is producing acceptable prints, since various printers available use materials 
of a poor quality. The paper is acidic causing rapid yellowing, and the ink 
fades quickly. Millmore (2006) stated that Visualizes Ltd, a company in 
London, has overcome these problems and it is now possible for printmaking 
students to produce works of arts on a high quality hand made papers with 
light fast ink. They are using the Iris printers and high-resolution inkjet 
printers, which have reached levels of sophistication hardly dreamed of 40 
years ago. 

All in all, despite of the obstacles that might face printmaking students 
who embrace computer technology, the computer yet gives the students and 
artists a new and interesting tool to develop their vision.  

Conclusion: 

Computers can be tremendously powerful tools both in terms of student 
output and learning and also in terms of teacher output and learning. It has 
provided a window into certain learning processes that were previously 
invisible. Integrating computer technology with Art education provides a 
new access to eliminate negative stereotypes about Art, and it provides an 
opportunity for Art to take its rightful place in the schools and universities as 
an important “basic”, which will improve the status of Art programs and Art
teachers. Furthermore, computer technology will expand its target audience 
and will take place not just in schools Art colleges, but also in the home and 
in other sites within the community such as the museum or cultural center.  

There is an enormous educational value in using technology as a focus 
for enhancing the teaching of thinking and learning strategies and the 
development of meta-cognitive skills. Computer assisted Art work can 
promote a learning environment which supports interaction between students, 
and it can become an interactive learning environment. Also, there is much to 
be gained by Art students who learn to interact with a computer; therefore, 
the focus needs to be on students and how they can be supported in using the 
computer most effectively in pursuing Art plans and intentions. In terms of 
Art teachers, they should learn technology competencies, and they should 
empowered with the knowledge and experience about computer technology, 
since they are responsible for educating and enhancing students’ learning.  

Art instructors must recognize the importance of using computers as a 
supplemental educational tool, so they are not a substitute for the traditional 
form of Art; they should co-operate and combine for the students’ benefit. 
Also, there should be a clear purpose in using computers and their 
accessories in the Art-class, and a clear understanding of the objectives and 
goals of the Art curriculum. 
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