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ABSTRACT 

This survey study investigated art teachers' experiences with and attitudes toward 

the use of computer technology to design appropriate in-service and pre-service art 

education programs to prepare art teachers to comply with the 2002 Taiwanese l'-9'*' 

grade curriculum alignment. 

Two subscales, experience and attitude, were designed to constmct the questionnaire. 

The experience scale included six factors of (a) competence in integrating computer 

technology with art making; (b) general concepts of computer technology; (c) basic 

knowledge of computer operation; (d) competence in data processing; (e) competence in 

using the Intemet; and (f) competence in using computer technology for art teaching. The 

attitude scale included two factors of (a) concept of integrating computer technology into 

art education and (b) concept of digital art. 

The survey was aimed at Taiwanese in-service art teachers. A total of 293 

representative sample of data were collected creating a response rate of 58.6%. The 

analyses of multiple regression supported the hypotheses that art teachers' experiences in 

the use of computer technology significantly influenced their attitudes toward integrating 

computer technology into art instmction and toward digital art. Six experience-factors 

developed shows statistical significance in predicting art teachers' two attitude-factors. 

The general tendency was that the more art teachers had positive experiences in 

using computer technology, the more they supported the integration of computer 

technology into i '̂-9"^ grade curriculum alignment. To enhance art teachers' advanced 
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competence in the use of computer technology, especially the improvement of the 

competence in integrating computer technology with art making, was found to augment 

their positive attitudes toward the artistic value of digital art. 

Six descriptors were used to examine whether art teachers' socio-demographic 

backgrounds influenced their experiences in the use of computer technology. Age, the 

number of years taught, and size of the teaching school were the significant factors which 

resulted in art teachers' different responses to their experiences in using computer 

technology. Among these three variables, the number of years taught demonstrated the 

most influential effect. Gender, educational background (teacher college/university and 

non-teacher college/university), and location of the school were not found to have 

significant effects. 

When combining six socio-demographic descriptors with six experience factors to 

predict art teachers' attitudes, demographic backgrounds did not demonstrate important 

influence, except educational background. Thus specific educational backgrounds 

increased positive attitudes toward integrating digital technology in art making, but did 

not increase art teachers' experiences with computer use in art education. 

Statistical data also showed that recent efforts made by Taiwanese teacher education 

programs reflected successful achievements in promoting art teachers' computer 

competences. Nevertheless, the impact of art teachers' number of years taught indicate 

that the more experienced art teachers are, the less competent they are in using computers. 

This suggests the need for in-service education in how to integrate computers in teaching 

and making art, and to increase art teachers' familiarity with digital art. 

V l l l 



LIST OF TABLES 

1.1 Learning Hours of the Arts and Humanities Domain 2 

3.1 Sampling Quota in Accordance with 23 Local Educational Counseling 

Committees 76 

4.1 hitemal Correlation between the Scale of Attitudes toward Computer Technology 

and Experiences in the Use of Computer and their Corresponding Subscales 88 

4.2 Factor Analysis of Each Subscale from the Scale oi Attitudes toward Computer 

Technology 89 

4.3 Factor Analysis of Each Subscale from the Scale oi Experiences in the Use of 

Computer Technology 90 

4.4 Factor Analysis of the New Subscales E3 and E4 91 

4.5 Reliability and Item-Analysis of the Scale of Attitudes toward Computer 

Technology 93 

4.6 Rehability and Item-Analysis of the Scale of Experiences in the Use of Computer 

Technology 94 

4.7 Socio-Demographics of the Sample 97 

4.8 Scores of Attitudes toward Computer Technology 99 

4.9 Scores of Experiences in Using Computer Technology 100 

4.10 T-tests for Experiences in Using Computer Technology between Two Different 

Gender Groups 103 

IX 



4.11 T-tests for Experiences in Using Computer Technology between Two Different 

Educational Background Groups 104 

4.12 Analysis of Variance for Experiences in Using Computer Technology by Location 

of School 105 

4.13 Correlation Coefficients between Age, Number of Years Taught, and Size of School 

and Experiences in Using Computer Technology 106 

4.14 Correlation Coefficients between Each Experience-Factor 107 

4.15 Experiences in the Use of Computer Technology to Predict Attitudes toward 

Integrating Computer Technology with Art Instmction and toward Digital Art.. ..108 

4.16Experiences Excluded Factor El to Predict Attitudes toward Integrating Computer 

Technology with Art Education 110 

4.17 Socio-Demographic Background and Experiences in Using Computer to Predict 

Attitudes toward Integrating Computer Technology with Art Instmction 112 

4.18 Socio-Demographic Background and Experiences in Using Computer to Predict 

Attitudes toward Digital Art 113 

4.19 Experiences in the Use of Computer Technology to Predict Each Item of Attitudes 

toward Digital Art 118 



LIST OF FIGURES 

2.1 The ratio of each level of Taiwanese graduates entering higher levels of 

education 23 

3.1 Framework of the Research Design 70 

3.2 Framework of analyzing the relationship between art teachers' experiences in and 

attitudes toward computer technology 71 

XI 



CHAPTER ONE 

INTRODUCTION 

Statement of the Problem 

Taiwanese art education is facing a tuming point caused by a series of impacts. The 

first impact is a policy change in teacher education. The Teacher Education Act of 1994 

authorized comprehensive universities to establish educational programs to cultivate 

elementary and secondary teachers. This pohcy ended the monopoly of developing art 

education programs exclusively in normal universities and teacher colleges. As a result, 

many university art departments are meeting this challenge by expanding their goals 

beyond the traditional role of developing future artists to developing art educators for 

K-12 educational institutions. 

The second impact is the challenge of computer technology. Taiwanese art teachers 

have been skilled in the creation of traditional art. This convention is sustained by the 

examination system for entrance to art programs in higher education. The practical art 

creation tests, including the tests of drawing, watercolor, Chinese painting, and 

calligraphy have always been the subjects required in the entrance examination. High 

school students, who intend to enter an art department, must have had previous high 

achievements in art creation to pass the entrance exam. However, rapid advances in 

computer technology have posed an additional challenge to art departments in meeting 

their expanding goals in art creation and/or in art education. The entrance exam does not 

yet test for such practical knowledge in digital art. 



The third impact is the current educational reform. In 1998, the Taiwan Ministry of 

Education (MOE) started another wave of curricular revision labeled "First to Ninth 

Grade Curriculum Alignment." This is the first time in Taiwan that the curricula of 

elementary schools and junior middle schools have been developed together. The new 

curricular alignment began in 2002, emphasizing an interdisciplinary approach involving 

seven disciplinary domains: language; health and physical education; social studies; arts 

and humanities; mathematics; science and technology; and integrative activities. The arts 

and humanities domain includes visual arts, music, theater, and dance. The number of 

learning hours in arts and humanities are flexibly prescribed to be 10-15%, selected from 

all seven domains. The estimated hours per week are shown in Table 1.1. 

Table l.l. Learning Hours of the Arts and Humanities Domain 

Phase 

1 

2 

3 

4 

Grades 

First to second grade 

Third to fourth grade 

Fifth to sixth grade 

Seventh to ninth grade 

Hours per week 

2-3 hrs/week 

3-4 hrs/week 

3-4 hrs/week 

3-5 hrs/week 

Source: Department of Elementary and Junior High School Education, MOE, ROC 

(January 15, 2003, H 2), adapted from http://teach.eje.edu.tw/9CC/brief/brief6.php 

Six important areas are addressed in the new curricular system. MOE explains that 

these areas reflect public concems in current Taiwanese society: information technology 

http://teach.eje.edu.tw/9CC/brief/brief6.php


education; environmental education; gender education; human rights education; career 

development education; and home economics education. 

One of the most important contributions of the new "First to Ninth Grade 

Curriculum Alignment" is MOE's abolition of long-term control over the national 

ciuriculum standard in favor of flexible curriculum guidelines. Thus, art teachers are 

empowered to develop more flexible teaching content. The new curriculum guidelines, 

unlike the conventional curriculum standards, do not mandate details of teaching content. 

Instead, MOE has issued so-called "competence indicators," assigning a series of 

descriptors of competence in each disciplinary domain and each content area. In the 

domain of arts and humanities, there are a total of 49 items including four items related to 

the use of computer technology: 

1. Ability to use a computer to collect art information. 

2. Ability to use computers to create art for daily life use. 

3. Ability to create works of art by integrating computer technology into 

traditional art form. 

4. Ability to use a computer to create art in order to acquire new creative 

experiences. 

In the area of information technology education, there are a total of 27 items which 

are classified into five categories: 

1. General concepts of computer technology. 

2. Basic knowledge of computer operation. 

3. Competence in data processing. 



4. Competence in using the Intemet. 

5. Competence in integrating computer technology with the leaming of 

humanities. 

Competence indicators are published to help teachers design instmctional objectives. 

This change not only offers art teachers more autonomy in curricular design, but also 

increases teacher responsibility in both curricular planning and professional teaching. To 

increase the versatility of art teachers, it is important to encourage in-service art teachers 

to attain on-the-job training in the form of a degree program and/or short-term study, and 

to encourage art teachers to achieve competence in using computer technology. 

Teacher cognition, skill, and attitudes are influential factors in regards to whether 

teachers teach and how they teach digital art, especially in the new, flexible, aligned 

curriculum. In light of this situation, almost every teacher education program in Taiwan's 

universities has developed curricula to conform with the new changes. However, the 

outcomes are still unknown. 

A significant problem has emerged. Many in-service art teachers are asked to teach 

in the new interdisciplinary curriculum in spite of their insufficient familiarity with 

computer technology. Jon Wiles and Joseph Bondi (2002) argue that "Leaming in public 

school settings will be redefined by technology; only the format remains to be determined. 

If educators are not aggressive students of the use of technology, the forces that confrol 

the new media will become the developers of the school curriculum" (p. 332). Art 

teachers in the twenty-first century need positive attitudes toward technology and an 

openness to digital art to fulfill the new requirements. 



Digital art is the product of two special areas, art and computer technology. It is an 

important component of art instmction in the future. Can art teachers creatively respond 

to and capitalize on the unique potentials of computer technology to assist in teaching? 

Do they have adequate knowledge to introduce digital art to students? And, can they 

effectively teach how to create digital art? 

This study attempted to answer those questions by investigating art teachers' 

experiences with and attitudes toward the use of computer technology, to leam how their 

experiences and attitudes influence the teaching strategies necessary to comply with the 

2002 Taiwanese l '̂-9"^ grade curriculum alignment. 

Purpose of the Research 

The purpose of the study was to search for potential problems teachers may face in 

their efforts to conform with the teaching strategies required by the new Taiwanese l^'-9* 

grade curriculum alignment and to provide possible solutions to those problems. This was 

done by: 

1. Obtaining information about the socio-cuUural context of the Taiwanese 

educational system by examining its educational ideologies and institutional 

conventions. 

2. Reviewing the impact of modem image reproduction technology on visual arts. 

3. Exploring contemporary arguments of digital art to delve into the revolutionary 

effects of computer technology on visual arts. 



4. Exploring current educational trends in the U.S. and in Taiwan to acquire a 

cross-cultural understanding of the current uses of computer technology in art 

education. 

5. Examining educational and curricular theories to contextualize art education 

and curriculum development in Taiwan to gain a firsthand understanding of 

issues surrounding the ongoing Taiwanese l '̂-9"^ grade curriculum alignment. 

6. Surveying art teachers in Taiwanese public schools to gain firsthand 

information, from their own reflections about their competence in using 

computer technology for art creation and instmction. 

7. Surveying art teachers in Taiwanese public schools to gain firsthand 

information, from their own reflections about their attitudes toward the value of 

using computer technology for art creation and instmction. 

Research Questions 

In this study, I explored potential problems that might arise with the new changes in 

art education and from the ongoing development of technology. The following questions 

guided my inquiry: 

1. According to the pertinent literature, how does the socio-historical background 

of Taiwanese society influence implementation of the 2002 1^-9' grade 

curriculum alignment? 

2. According to the pertinent literature, how does computer technology change the 

pedagogy and content of art education, and what are the potentials of digital 



technologies to improve curricula in Taiwanese art education? 

3. What is the minimum level of knowledge of artists' use of computer technology 

as art media required to fulfill the 2002 l"-9"' grade curriculum alignment? 

4. What is the minimum level of competence in computer technology required for 

art teachers to fulfill the 2002 l"-9"' grade curriculum alignment? 

5. How does extent of experiences with the use of computers influence art 

teachers' attitudes toward computer use in teaching and computer use in 

creating art? 

6. What do art teachers in Taiwanese public schools consider to be the necessary 

objectives and content for their on-the-job training programs in order to fulfill 

the 2002 l"-9"' grade curriculum alignment? 

7. Do demographic differences influence the answers to these questions? 

The Theoretical Framework 

When designing the questionnaire employed in this study, art teachers' competence 

in using computer technology was addressed by the "competence indicators" issued by 

MOE. Although these indicators were prescribed to qualify students' leaming 

achievements, art teachers, as the instmctors of this new aligned curriculum, were 

expected to meet these minimal criteria. In the foregoing paragraph I have mentioned that 

the competence indicators in the domain of "information technology education" were 

separated into five realms including general concepts of computer technology, basic 

knowledge of computer operation, competence in data processing, competence in using 



the Intemet, and competence in integrating computer technology with the leaming of 

humanities. These five factors were used to define the theoretical constmct of art 

teachers' competence in using computer technology. MOE indicators in the domain of 

"information technology education" do not seem to provide the use of technology for art 

teaching and art making. In order to investigate these two important topics, four MOE 

indicators prescribed in the arts and humanities domain and related to the use of computer 

technology (i.e., using a computer to collect art information, using computers to create art 

for daily life use, creating works of art by integrating computer technology into the 

creation of traditional art forms, and using a computer to create art in order to acquire 

new creative experiences) were employed in this study to explore teachers' competence 

in integrating computer technology with art making. Additionally, the sixth factor was 

added to explore teachers' competence in using computer technology for art teaching. 

The questions included in the sixth factor were suggested by Dr. Karen Keifer-Boyd, one 

of the committee members of this dissertation, based on her long experience in computer 

technology instmction and research in art education. 

Lev Manovich (2002) points out that public knowledge of digital art is still lacking, 

although the public is aware of other fields of art in which certain critical and theoretical 

texts have been established. Standard tests for assessing art teachers' attitudes toward 

digital art are not available. In designing the questionnaire used in this study, the 

implications of attitudes toward digital art were influenced by Steve Dietz's (2002) essay 

"Ten Dreams of Technology" and Jon Ippohto's (2002) "The Myths of Intemet Art." 

Both works are discussed in the literature review, which is Chapter Two of this study. 



Gender is an important demographic variable in any study of computer use. In their 

essay discussing gender and the sociocultural context of computing, Huber and Schofield 

(1998) point out that there have been many studies in North America, Britain, Australia, 

and Israel on the differences between girls and boys in manipulating computers for 

instmctional purposes. They claim that "most researchers report that girls have more 

negative attitudes towards computing than boys" (p. 111). To explain what causes the 

difference, some research has explored biological factors, claiming that attitude 

differences are the resuU of differing brain stmctures (Grace, 2000). Other scholars have 

suggested that the distinction stems from socialization in which male dispositions are 

always expected to be dynamic and dominant, while female dispositions are depicted as 

passive (Drees and Phye, 2001). Whether biological or cultural, there is evidence that 

gender differences could be an important factor in the use of computer technology. 

Other demographic factors considered in this study include art teachers' age, years 

at work, educational background, and the location and size of schools where they work. 

According to James E. Prieger (2003), many variables, including gender, age, education, 

mral location, and institutional size, are important factors determining computer use or 

non-use. Some modifications in Prieger's list of factors were made in this study to adapt 

to Taiwanese society. The modifications were addressed in the constmction and 

implementation of the questionnaire, which are discussed in Chapter Three of this study. 

Chapter Three provides an overview of the methodology that I employed in the study. 



Hypotheses 

Based on the research questions and the theoretical framework of the study, eight 

hypotheses will be tested through the questionnaire survey: 

HI: There is a significant difference between female art teachers and male art 

teachers regarding their experiences in using computer technology. 

H2: There is a significant difference between art teachers who graduated from 

teacher universities/colleges and art teachers who graduated from non-teacher 

universities/colleges, regarding their experiences using computer technology. 

H3: There are significant differences between art teachers who are teaching 

respectively in metropolises, large cities, medium size cities, and townships, 

regarding their experiences using computer technology. 

H4: There is a significant relationship between art teachers' age and their 

experiences using computer technology. 

H5: There is a significant relationship between art teachers' total number of years 

taught and their experiences using computer technology. 

H6: There is a significant relationship between the size of art teachers' schools in 

terms of the number of the class divisions and art teachers' experiences using 

computer technology. 

H7: An art teacher's experiences in the use of computer technology (including 

general concepts of computer technology, basic knowledge of computer 

operation, competence in data processing, competence in using the Intemet, 

competence in integrating computer technology with art making, and 
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competence in using computer technology for art teaching) have a significant 

impact on his/her attitudes toward integrating computer technology with art 

instmction and toward digital art. 

H8: An art teacher's socio-demographic background (including gender, age, number 

of years taught, educational background, location of the school taught, and size 

of the school taught) and experiences with computer technology can be used to 

predict his/her attitudes toward integrating computer technology with art 

instmction and toward digital art. 

Significance of the Research 

This research is expected to benefit art education delivered by teachers in 

elementary schools, junior high schools, and institutions of higher education in Taiwan. 

The impact of computer technology on art education teacher training in art departments at 

the college level can be described in three dimensions. First, it alters people's aesthetic 

attitudes toward traditional art forms. Second, it expands the skills required to create art. 

Third, it increases the competence required to teach art. The recent educational reform of 

the nine year aligned curticulum is similarly affected by computer technology. 

Although the new curricular design allows art teachers to have more flexibility in 

conducting leaming activities, the teachers are required to upgrade their computer 

competence to conduct interdisciplinary teaching. Their experiences and attitudes 

determine the success or failure of the new curricular reform. Addressing their needs for 

on-the-job training highlights the long-standing need for improvement in teacher 

11 



educational programs in Taiwan. This study contributes to the success of the new 

curticulum and to the improvement of art teacher education in Taiwan in the following 

ways: 

1. It explored potential problems which may emerge from the integration of 

computer technology and art education in the implementation of the 2002 1^-9"' 

grade curriculum alignment. 

2. It identified any related urgent needs. 

3. It suggested ways to improve the curriculum of art teacher education in 

universities in Taiwan. 

Limitations of the Research 

The population and area of this study were limited to Taiwan, where the official 

language is Chinese. The survey questionnaire was developed in Chinese and then 

translated into English. In order to ensure the questiormaire was properly translated, two 

versions were checked by Dr. Yung Mei Tsai, one of the committee members of this 

dissertation, a native Taiwanese and a professor of sociology at Texas Tech University. 

Some transliterations of Chinese names were necessary when citing Chinese 

literature. The romanization system in this study is the Tongyong system, which was 

developed in Taiwan and is popular there. 

An original, and therefore untested questionnaire had to be created for this study 

because of the lack of existing standard tests for assessing art teachers' experiences in 

using computer technology and/or for assessing their attitudes toward applying digital art 

12 



in instmction. 

Definition of Terms 

The 2002 l '̂-9"^ grade curticulum alignment 

This aligrunent is a curricular design attached to the 1998 Educational Reform of 

Taiwan. In the Taiwanese educational system, I ̂ '-6"^ grade refer to elementary school; 

7"̂ -9"̂  grade refer to junior high school. The newly aligned curriculum has been in place 

since 2002. 

Art education 

In Taiwan, according to The Art Education Act of 1997, art education includes three 

kinds of art: visual arts, performing arts, and video and audio arts. The implementation of 

art education is separated into general arts education, professional arts education, and 

social arts education. In this research, art education was confined to the realm of 

professional visual arts. The art education programs focused on in this study were those 

which were established in institutions of higher education and were designed to teach 

people to become art teachers in elementary and secondary schools. 

Higher education 

Conceptually, higher education includes all institutional education after secondary 

school. The National Science Council of Taiwan divides Taiwanese higher education into 

junior college, college, university, and graduate school. In this study, higher education 

was limited to undergraduate programs of colleges and universities. 

13 



Curriculum 

Decker F. Walker (2003) gives a brief definition of curriculum: "A curticulum is a 

particular way of ordering content and purpose for teaching and leaming in schools" (p. 

5). Elliot W. Eisner (2002) divides curriculum into "the intended curticulum" and the 

"operational curticulum." The former refers to the course of study which is "a series of 

planned events that are intended to have educational consequences for one or more 

students" (p. 31); the latter refers to "the unique set of events that transpire within a 

classroom" (p. 33). In this study, curriculum referted to the intended curriculum, 

emphasizing plarmed content and intended purposes. 

Computer technology 

According to Ron Westmm (1991), technology consists of three essential elements: 

devices, techniques, and knowledge. In this study, the notion of computer technology 

included Westmm's three elements. 

Digital art 

In contrast to traditional art forms of painting, sculpture, architecture, music, and 

poetry, which were identified by Paul Oskar Kristeller (1965) as the defining components 

of the modem system of the arts since the eighteenth-century, digital art in this study 

refers to a specific art form in which humans interact, program, and/or create; and share, 

project, perform, and/or exhibit their art with contemporary computer technology. 

Nicholas P. Negroponte (1995) in his book Being Digital uses "digital world" to express 

how communication has shifted from atom-based to digital. He claims that "the future is 

driven almost 100 percent by the abihty of [a] company's product or service to be 
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rendered in digital form" (p. 12). The functions of saving, displaying, and delivering 

images or sounds of traditional art forms were included in computer technology but were 

not included in the concept of digital art used in the present study 

Summary 

The 2002 l ' - 9 ' grade curriculum alignment is the essence of the latest Taiwanese 

educational reform. General outlines of this new curricular system and the specific 

problems accompanied by the implementation of the curriculum have been addressed in 

this chapter. Computer technology has become a cmcial factor when developing this new 

curriculum in light of its emphasis on interdisciplinary pedagogy. 

The following chapter will provide focused reviews of literature by exploring how 

technology, especially computer technology, impacted the development of art creation 

and art education; and by analyzing how the unique socio-historical background of 

Taiwan contributed to the response to the new curricular changes. 

Chapter Three will introduce the methodology, including research design, 

instmmentation, the sampling plan, the conduction of validity and reliability, the 

procedure of data collection, and the techniques of data analysis used in this study. 

Chapter Four will provide the information of instmment assessment, the descriptive data 

in response to the questionnaire survey, and the predictive data in response to the research 

hypotheses. Chapter Five will discuss the research findings, summarize the conclusions 

and implications for the research, and provide the recommendations derived from the 

study. 
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CHAPTER TWO 

LITERATURE REVIEW 

This chapter provides an overview of the literature related to how typical 

socio-historical background contributed to Taiwanese adaptability to the impact of 

technology; how technology, especially computer technology, affected visual arts and art 

education; how the Taiwanese 2002 1̂ -9'*̂  grade curriculum alignment was developed in 

response to the impact of computer technology; and how the issues regarding the 

fulfillment of the instmction surtound the ongoing 2002 l '̂-9"^ grade curriculum 

alignment. Five sections will be subdivided to cover the related subjects: A 

Socio-Historical Exploration of Taiwanese Adaptability to Computer Technology, The 

Impact of Modem Image Reproduction Technology on Visual Arts, The Revolutionary 

Effects of Contemporary Computer Technology on Visual Arts, The Impact of Computer 

Technology on Art Pedagogy, and Taiwanese Response to the Impact of Computer 

Technology: The Curriculum Reform of 2002. 

In order to acquire a cross-cultural understanding of the uses of computer 

technology in art education, information will be included about curtent educational trends 

in both the U.S. and Taiwan. When discussing the impact of modem image reproduction 

technology on visual arts, the related literature will be focused on theories after the early 

1800s, when photography was invented. The new l''-9"' grade curriculum alignment 

contained seven leaming domains and six important areas. The information related in this 

study will be limited to the domain of arts and humanities and the area of information 
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technology education. 

A Socio-Historical Exploration of Taiwanese Adaptability to Computer Technology 

The development of contemporary computer technology has strongly affected the 

world. From one perspective, technology seems value-neutral; it is the human soul that 

decides what our world looks like. However, as Stephen Bertman (1998) points out, 

"technology tends to multiply geometrically, and its cultural influence increases 

accordingly" (p. 24). At the tum of the twenty-first century, Taiwan, a small island 

country with approximately 14,000 square miles and a population of more than 20 

miUion, has revealed a determination to embrace this wave of technology shock. 

Throughout the past few centuries, Taiwanese society has demonstrated a high 

adaptability in encountering the impacts of extemal political and cultural invasion. This 

adjustability is based on the country's unique socio-historical background, and is vital to 

the assimilation of technology flow. There are three main factors for why Taiwanese 

society moves quickly in response to the global trend in the development of computer 

technology. One factor is the country's power of cultural fusion brought about by 

historical forces. Another factor is due to an indigenous island economic style. A third 

factor is Taiwan's emphasis on education. 

A Cultural Perspective 

In an essay titled "A Study of Contemporary Taiwanese Cultural Phenomena" 

(2000), Shu-Lun Jhang argues that the factors which resulted in cultural changes of 

Taiwanese society were mainly derived from extemal factors (p. 60). These extemal 
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forces, according to Ching-Song Shen (1990), include four cultural systems: 

1. The traditional Chinese culture and folk religious beliefs imported from the 

early Chinese immigrants. 

2. The foreign cultures introduced by colonialist countries. 

3. The cultural momentum evoked by industrialization. 

4. The contemporary cultural impact resulting from the influence of advanced 

Westem countries, (pp. 108-109) 

Shen's argument ignores the existence of the original Taiwanese aborigines. 

However, before the seventeenth century, Chinese people had immigrated and lived in 

Taiwan. In the early and mid seventeenth century, the Spanish and the Dutch occupied 

Taiwan for thirteen and thirty seven years, respectively. In 1661, the Chinese assumed 

govemance for over two hundred years until 1895, when Taiwan was ceded to Japan by 

the Ching Dynasty as a spoil of war. In 1911, when the Ching Dynasty was overthrown 

by the Republic of China, Taiwan was still a Japanese colony. In 1945 after World War II, 

when the Japanese surtendered to the Allied Forces, the ROC government gained the 

govemance of Taiwan. In 1949, the Chinese communists assumed authority over 

mainland China and established the People's Republic of China (PRC). At that time, the 

ROC govemment moved to Taiwan. 

This historical track explains the complexity of Taiwanese cultural forces. Basically, 

the Chinese culture is still the most influential force in Taiwanese society. Daniel Lynch 

(2002) argues that though some Taiwanese new historians insist that the Taiwanese gene 

pool is actually unique as a result of intermarriage between Chinese and plains-dwelling 



aboriginals, most historians acknowledge the fact that the genetic code and much of the 

culture of the Taiwanese people originated from China. This Chinese cultural heritage is 

evidenced by the reverence for Confucian ideology in education, religious beliefs in 

Taoism and Buddhism, and traditional customs such as celebrations of the Lunar New 

Year. 

In addition to the main influence of Chinese culture, Jhang (2000) points out that 

being attached to Japanese and American cultures is one of the characteristics of the 

Taiwanese cultural phenomenon. It is understandable that Japanese culture is popular if 

we realize that, after fifty years of colonialist control, most of the older generation living 

in Taiwan now can speak and read the Japanese language. American culture has become 

prevalent since the U.S. army garrisoned in Taiwan after the ROC govemment retreated 

from mainland China. More importantly, by the late 1970s, a great number of students 

began to retum from the United States after completing advanced studies. As Lynch 

(2002) points out, most of the overseas students regarded the U.S. as the wealthiest and 

most scientifically advanced country; they had adopted the United States as their general 

model for Taiwan. Thus, Taiwanese people have been immersed in a blended culture for a 

long time. This adjustability, as I have termed it, has empowered Taiwan to absorb the 

new cultural impact caused by the development of computer technology. 

An Economic Perspective 

The second factor enabling Taiwan to adapt to the new computer age is its 

indigenous island economic style. Due to the long chaos caused by colonialism and war, 

industrialization in Taiwan occurted later than in most advanced countries, hi a study 
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titled "Four Misunderstandings of the Economic History of Taiwan under Japanese 

Colonial Rule" by Man-Houng Lin (1997), he points out that during the Japanese colonial 

periods, the main economic activity of Taiwan was agriculture, and there remained hardly 

any heritage from the colonial mle to postwar Taiwan. In the 1980s, Taiwan not only 

eliminated the poverty resulting from war, but became one of the four Asian newly 

industrialized economies. According to the Directorate General of Budget Accounting 

and Statistics (2004, Important Social Indicators, ^ 2), in 2002, Taiwan's per capita GNP 

(Gross National Product) was US $12,916, ranking 24"" among 108 countries. The $1,617 

billion foreign exchange reserves ranked in the top fourth. 

Two features of the Taiwanese economic model are related to the curtent tendency 

to rely on computer technology. The first is the high ratio of small and medium 

enterprises; the second is the export-oriented economic mode. According to the statistics 

of the Small and Medium Enterprise Administration, Ministry of Economic Affairs 

(2004), Taiwan had 1.1 million (97.7%) small and medium enterprises (online. Table 2), 

which generated 19.3% of annual national export value in 2002 (online, Table 1). In 

Gin-Yuan Lee's (2001) study on "Organizational Growth of Small and Medium Sized 

Business under the Impact of Information Technology," he points out that the use of 

information technology (including computer and communication devices) has resulted in 

a positive circulation of organizational growth in Taiwanese small and medium 

enterprises. In a small and medium business, since the organizational divisions are not as 

sophisticated as in a large sized business, the employees are usually required to be more 

versatile. In a highly competitive society, increasing computer skill has become 
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fashionable. 

High dependence on intemational trade is one of the main characteristics of 

Taiwan's economy. In a study of the transition of the Taiwan economy, Shirley W. Y. 

Kuo (1983), Taiwan's Ex Minister of Finance, compares the effect of different economic 

indexes which result in output expansion within four five-year periods. She points out 

that the contribution of export expansion was the most important factor throughout the 

past twenty years. Henry Wan (2002) claims that "The significance of an economy is 

reflected by its interaction with others." He further stresses, "A fair measure is export" (p. 

145). The export-oriented economy favors interaction with other countries. Thus, through 

economic interaction, Taiwanese society also synchronously imports world fashions. 

The statistics comparing Taiwan with the United States in the use of computers and 

the Intemet show that Taiwan almost synchronizes its steps with that advanced country. 

In 2001, according to a survey of The U.S. Department of Commerce's Census Bureau 

(2002, Overview section, ^ 2), approximately 56.6% of U.S. homes had a personal 

computer. Seven of every eight households with computers (88.1%) also subscribed to 

the hitemet. As a result, more than half of U.S. households (50.5%) had Intemet 

connections; the annual rate of increase in computer ownership was 5.5% and in Intemet 

use it was 9%. 

During the same years in Taiwan, according to a Taiwanese official report by the 

Directorate General of Budget Accounting and Statistics (2002, Section Four, Tl 3), by the 

end of 2001, more than half (50.8%) of Taiwanese households had a personal computer, 

and 38.7% of Taiwanese households had Intemet connections. The annual increase in rate 
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of computer ownership was 4.8% and of Intemet use, 5%. By the end of 2002, 56.8% of 

Taiwanese households had a personal computer; the percentage of households with 

Intemet connections increased to 45.9%. The degree of computerization in Taiwanese 

schools has reached 100%, with a computer per staff ratio of 0.78. 

In addition to being a heavy consumer of computer technology, Taiwan is also an 

important world producer of computer technology. Since the late 1980s, computer 

monitors, terminals, and microcomputers have become the major export products of 

Taiwan. Economist Denis Fred Simon (1992) points out that Taiwanese production of 

computer systems climbed from 100 in 1980 to 1.5 million in 1987; manufacture of 

monitors for computers grew from 39,000 to 6.2 million. Moreover, many Taiwanese 

firms have eliminated the role of OEM (Original Equipment Manufacturer) producers 

and have been manufacturing products under their own brand names. Simon claims that 

"Taiwan has moved from being a technological imitator in this field to a technological 

innovator" (p. 142). This achievement has accelerated the intensive utilization of 

computers in Taiwanese society. 

An Educational Perspective 

As I have noted above, Chinese culture is one of the most important cultural sources 

in Taiwanese society. This Chinese cultural heritage is reflected in the reverence 

Confucian tradition holds for education. In contrast to children in the United States, 

Yuling Hsue and Jerty Aldrige (1995), both leading experts on early childhood education, 

claim that children in Taiwan are expected to take the aduUs' lead and focus their 

attention on academic efforts. In order to ensure better achievement in academic leaming. 
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Taiwanese parents are apt to impose a competitive mindset on their children. Huse and 

Aldrige point out that in Taiwan, parents value higher education and generally expect 

their children to go to a university This fierce competition culminates in the entrance 

examinations of high schools and universities and ultimately results in a high enrollment 

rate at every level of education. 

According to the Govemment hifomiation Office (1999, Tl 1) and the Department of 

Statistics in the Ministry of Education (2004, ^ 2), in 1950, the second year after the ROC 

govemment moved to Taiwan, the enrollment rate in elementary schools was 79.98%. At 

that time jimior high schools and senior high schools were not compulsory, and the 

opportunity rate for the graduates of elementary schools to enter a higher education level 

was 31.78%. For the graduates of junior high schools, it was 51.15%, and only 39.76% of 

senior high school graduates could enter the university. Junior high school became 

compulsory in 1968; the enrollment rate of elementary school graduates significantly 

increased each year and has been over 99% since 1986 (Figure 2.1). 
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Figure 2.1. The ratio of each level of Taiwanese graduates entering higher levels of 

education. Source: The Department of Statistics, MOE, ROC (March 15, 2004, \ 2) 
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Curtently, senior high school is still not compulsory in Taiwan; the entrance 

examination at this level is still highly competitive. However, about 47% of the graduates 

of junior high schools can choose to enter the vocational education system. After 

graduating from vocational high schools, they can go into the world of work or enter 

technological colleges/universities. The actual enrollment rates at all levels of education 

are: 97.15% in elementary schools; 98.04% in junior high schools; 93.74% in senior high 

schools; and 45.68% in higher education. 

Schools favor the promotion of computer technology. In Taiwan, the first computer 

courses in high schools began in 1985. The conventional top-down maimer of 

decision-making in Taiwanese educational affairs catalyzed the transplant of the United 

States' education model. During the 1980s, Taiwan reached great achievements in both 

economic development and political reform. In 1987, the govemment abolished martial 

law, which had been in force for forty years. The establishment and growth of opposition 

parties indicated a more democratic political atmosphere. In 1992, the foreign exchange 

reserve was 85 billion U.S. dollars, the highest in the world (Chen, 2001, H 6). Economic 

and political progress led to requests to increase the budget for education, and heightened 

expectations for more efficient and higher quality education. In 1994, the Committee of 

Educational Reform was established by the central govemment as a consultative and 

supervisorial institute for the Ministry of Education. From 1994 to 1995, the National 

Curriculum Standard prescribed computer courses in the required curriculum, first in 

senior high schools and then in junior high schools, hi elementary schools, the selected 

computer course began to be offered in 1986 and was required in 2000. 
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Since the mid 1990s, a series of educational reforms have been set in motion by 

MOE. One significant reform was labeled the "First to Ninth Grade Curriculum 

Alignment," developing the curticula of elementary schools and junior high schools as a 

whole, for the first time. The new aligned curriculum started in 2002; however, it has 

maintained the required status of the computer courses. We can anticipate that new 

generations of Taiwanese students will be equipped with basic computer competence 

during their compulsory education just like their counterparts in the United States and 

other developed countries. 

In this section, I discussed how the typical socio-historical background contributed 

to Taiwanese adaptability of the technology impact through cultural, economic, and 

educational perspectives. Before discussing how Taiwanese latest curricular reform was 

impacted by computer technology, an exploration of how visual arts and art education 

were affected by modem image reproduction technology and by contemporary computer 

technology are discussed in the next two sections. 

The Impact of Modem Image Reproduction Technology on Visual Arts 

Technology has impacted the worid of art over centuries. John Berger (1977) argues 

that when oil painting was first deemed an art form at the beginning of the fifteenth 

century, there was a need to develop and perfect the technique. Techniques, along with 

material objects and abstract knowledge, are the three essential elements of technology 

defined by Ron Westmm (1991). An event resulting in revolutionary changes in the 

visual arts was the invention of photography in the early 1800s. Berger claimed that: 
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Oil paintings are still being painted today Yet the basis of its traditional way 

of seeing was undermined by Impressionism and overthrown by Cubism. At 

about the same time the photograph took the place of the oil painting as the 

principal source of visual imagery, (p. 84) 

Photography is no doubt one of the most important technologies to have influenced 

development of the visual arts. Two critical questions accompanied the invention of this 

great reproduction technique: whether photography itself could be regarded as a new art 

form, and how the technology would influence the nature of art. In the early twentieth 

century, Walter Benjamin in his book The Work of Art in the Age of Mechanical 

Reproduction (1935/2001) expHcitly addressed these two questions by noting that 

"Eariier much futile thought had been devoted to the question of whether photography is 

an art. The primary question—whether the very invention of photography had not 

transformed the entire nature of art—was not raised" (p. 170). 

In order to examine how and to what degree the visual arts were impacted by 

reproduction technology, in this section, I will focus on four topics: first, photography's 

challenge to the conventional theory of representation in art; second, abstractionism and 

expressionism, two extreme reactions in response to the collapse of representational 

theory; third, both the rejection and approval of reproduced art; and fourth, new 

interpretations of the aesthetic value of reproduction art. 

The Challenge of Representational Theory 

Benjamin predicted that photography would bring forth a transformation of the 

entire nature of art. He claimed that "When the age of mechanical reproduction separated 
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art from its basis in cult, the semblance of its autonomy disappeared forever" (p. 170). 

For Benjamin, the prevalence of reproductions in art has altered the relationship between 

humans and art, undone traditional aesthetic judgment, and resulted in a revolution in art 

history. The most significant impact of the ability to reproduce art, I would argue, has 

been on fraditional representational theory. 

Representation is one of the oldest art theories popularly accepted by the public. 

George Dickie (1997) claimed that it was more or less "in the air" and assumed to be a 

cortect art theory (p. 44). Representational theory can be traced back to ancient Greece. 

Both Plato and Aristotle believed that the arts derived from the imitation of nature, but 

they interpreted it in different ways. In the Republic (Plato, trans. 1992), Plato claimed 

that the image of art is "third from the tmth" (p. 273). He argued that God creates the 

ideal form, the craftsman imitates the form, and the painter imitates the imitated. 

Basically, Plato downgraded imitative images. In the Symposium (Trans. 1989), he argued 

that what humans should pursue is the beauty of "tme virtue" but not "images of virtue" 

(p. 60). By contrast, Aristotle (Trans. 1989) approved of imitation as a trait in human 

nature; he claimed that imitation is the foundation of human leaming, through which 

humans get enjoyment; and that all humans "take pleasure in imitative representations" (p. 

7). He concluded that there are three ways of imitation: to imitate "as it was or is, as it is 

said or thought to be, or as it ought to be" (p. 55). To Aristotle, an imitation not only 

could represent general truth, but also could be better than the actual reality, implying that 

imitation is part of the artist's creativity. 

Before the sixteenth century, the concept that art imitates nature underlay 
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representational theory (Bialostocki, 1988). Even in the eighteenth century, hnmanuel 

Kant (1790, frans. 2000) still claimed that "art can only be called beautiful if we are 

aware that it is art and yet it looks to us like nature" (p. 185). However, the invention of 

photography resulted in a revolutionary development. Now that the machine could easily 

imitate reality in nature even better than humans could, what was the value of a 

representational painting? In his theory of significant form, Clive Bell (1914/1989) 

rejected representation as the essence of art. He praised primitive art for its absence of 

representation and description. Noel Cartoll (1989) argued that Bell intended to exclude 

photography from the art world because he was writing in the shadow of this new 

technology. Bell, prior to Benjamin, foresaw the challenge of photography. His theory of 

significant form influenced art creation, and as an influential art critic his theory 

influence major museiun collections in England, France, and the United States in the 

early twentieth century. 

Abstractionism: A Response to the Collapse of Representational Theory 

One of the extreme reactions against representational theory was the trend toward 

abstraction. According to Bell, human aesthetic experience derives from a particular 

composition of lines, colors, and forms. He claimed that "In each [masterpiece], lines and 

color combined in a particular way, certain forms and relations of forms, stir our aesthetic 

emotion. These relations and combinations of lines and colors, these aesthetically moving 

fonns, I call 'Significant Fonn'" (Bell, 1914, cited in Cartoll, 1998, p. 74). For Bell, a 

painting could not be a work of art if line and color are used to recount anecdotes, express 

ideas, and indicate the Hfestyle of an age. Bell's notion sustained the theory of several 
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modem art movements, including abstractionism and minimalism. These art movements 

impacted education of artists in Taiwan, particulariy after WWII when Taiwan was 

emancipated from Japanese colonial mle (Chen, 1998). 

Clement Greenberg (1986) is another important theorist who contributed to the trend 

toward abstraction. He argued that flatness is the only condition painting shares with no 

other art. He maintained that painting should tum back to its flat, two-dimensional 

instinct rather than serve as the representation of three-dimensional illusion. Greenberg 

argued that abstract art is a wonderfiil way for beginners to develop their taste for art. In 

response, Arthur Danto (1997) explained that Greenberg's argument was based on the 

belief that representational art distracts us into thinking about what it shows rather than 

about what it is. Thus, resuming autonomy becomes important in modemist paintings. 

Most of the early twentieth century art movements, such as Cubism, Abstractionism, 

Abstract Expressionism, and Minimalism emerged out of this notion and were 

responsible for a new era of modernism that totally overthrew the stronghold of 

traditional representational theory as premiere aesthetic theory in Westem countries and 

Taiwan. 

Expressionism: A Response to the Collapse of Representational Theory 

The rise of expressionist theory in the late nineteenth century was another 

progressive change which shattered traditional imitation or representation theory, also 

referted to in a generalized way as realism. In general, expressionist theory posits that art 

is the expression of human emotions. R. G. Collingwood (1938/1972) developed his 

influential expressionist theory of art in The Principle of Art. He distinguished "art 
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proper" from "art falsely so called." He argued that "Representation, we have seen, is 

always means to an end. The end is the re-evocation of certain emotions. According as 

these are evoked for their practical value or for their own sake, it is called magic or 

amusemenf (p. 57). 

According to Collingwood, amusement art and magical art are recognized as "art 

falsely so called" because they are both intended to evoke emotion via representation. By 

confrast, art proper, as the expression of emotion, differs sharply and obviously from any 

work whose aim is to arouse emotion. He further claims that art proper is "a total activity 

which the person enjoying it apprehends, or is conscious of, by the use of his 

imagination" (p. 151). Thus, Dickie (1997) comments that Collingwood's theory can be 

regarded as imaginative expressionism. For Collingwood, imaginative expression is 

generated by creation, whereas representative likeness is generated by making 

(Collingwood, 1972). The differences between conception-based work and 

technique-based work reveal how Collingwood judged the value of representational arts. 

Collingwood's theories impacted Taiwan because his theories predominated art schools in 

Europe and the United States where many of the Taiwanese aspiring artists studied. 

According to Chen (1998), a Taiwanese art historian, education of artists in Taiwan also 

aUgned with these expressionist theories at all grade levels in the late 1970s. 

The Rejection and Approval of Reproduced Art 

Unlike Bell, Benjamin (1935/2001) accepted photography as an art form from the 

very beginning. He took woodcut graphic art as an example and claimed that in principle, 

a work of art had always been reproducible. He maintained that mechanical reproduction 
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of a work of art represented something new. However, three problems emerged due to the 

characteristics of this new reproduction technique. First, what was the difference in value 

between a photo and a painting if both represent the same object? Second, what was the 

difference in value between a painting and its reproduced image? Third, what was the 

difference in value between a photo and its duplicate? Benjamin's previous argument can 

be the answer for the first question, if we accept woodcut to be an art form and regard 

photography as a skill of representation. Nevertheless, there has been great controversy 

over the issue of originality posed by the last two questions. 

In his book This Is Not a Pipe, Michel Foucault (1983) points out that from the 

fifteenth to the twentieth century, people have been falsely positioned within an 

overwhelming notion that linked visual representation with reality. Jean Baudrillard 

(1983) expands Foucault's notion. In his book Simulations, he argues that there are three 

orders of "simulacmm" (p. 83) through which people reveal the value of their creations: 

counterfeit is the prevailing scheme from the Renaissance to the industrial revolution; 

production is the dominant scheme during the industrial age; and simulation is the 

overwhelming scheme in the contemporary era. In Baudrillard's concept, simulation is 

the reproduction of the real created by human conceptual models. There is no connection 

between simulation and origin or reality Baudrillard uses "hypertealism" (p. 147) to 

describe this postmodem phenomenon. He argues that the definition of the real has 

become "that of which it is possible to give an equivalent reproduction" (p. 146). 

Baudrillard also points out the dilemma of contemporary art. One the one hand, art is 

everywhere, since any artificial hallucination can be regarded as the real. On the other 
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hand, the conventionally inseparable stmcture of reality and aesthetic has collapsed; 

consequently, art lost its "critical transcendence" (p. 151). 

The notion that originality is the essence of art can be traced back to the idea Plato 

addressed in his Symposium (Trans. 1992), that "everything that is responsible for 

creating something out of nothing is a kind of poetry" (p. 51). Giorgio Agamben (1994) 

argues that with the development of modem technology, Plato's conception of art as 

creating product into presence has doubled: the things that enter into presence by means 

of aesthetics are works of art; those that come into being by way of skill are products. 

According to Agamben, the difference between these two modes is identified by 

originality and reproducibility. He claims that "the privileged status of art in the aesthetic 

sphere is artificially interpreted as the survival of a condition on which manual and 

intellectual labor are not yet divided and in which, therefore, the productive act maintains 

all its integrity and uniqueness" (p. 61). This non-fungible and non-reproducible presence 

is exactly what Benjamin calls the "aura" which, according to him, withered in the age of 

mechanical reproduction (p. 168). In the twentieth century, two modem art movements 

challenged the tenet of originality: Dadaism and pop art. Agamben maintains that it was 

the technology of reproduction that gave birth to these two "hybrid forms." (p. 63) He 

argues that ready-made and pop art "constitute the most alienated form of [poetry], the 

form in which privation itself comes into presence" (p. 64). For Agamben, the value of 

these two art forms is suspended because it remains in a condition of perpetual 

potentiality, and this suspension derives from the art forms' identity as reproduction. 

However, as Danto pointed out, "In making their facsimiles, pop artists appropriated 
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designs that had already passed an aesthetic test of some sort" (p. 92); reproduced 

products were accepted as new art forms because they were supposed to convey 

information. According to Paul Wood, Francis Frascina, Jonathan Hartis, and Charles 

Harrison (1993), this new function of conveying information enables pop art to be 

transformed from kitsch into "an attempt fully to understand all aspects of the cultiire" (p. 

68). That is to say, a broader aspect of cultural value endowed reproduced products with 

artistic status. This trend has resulted in the complexity and multiplicity of postmodem 

art. This is the reason why Lucy R. Lippard (1998) claims that photography embraces 

"scientific evidence, journalistic witness, hobby, performance, and the interactive 

arts.. .its modest background has allowed it to outpace 'high art'" (p. 60). 

In addition to photography, television is another powerful technology which has 

affected the art world. Television was invented around 1927 and became popular after the 

mid-twentieth century in Westem countries and Taiwan. Margot Lovejoy (1997) employs 

the term "new consciousness" to express this visual cultural phenomenon. She claims that 

television has had a profound affect on the modem public. Through television as a 

medium, all social contexts, including art, culture, politics, science, and so on, are bound 

together, creating a collective consciousness which surpasses people's usual cognition, 

and eventually converts public attitudes. During the 1960s and 1970s, many artists such 

as Laurie Anderson, Nam June Paik, Andy Warhol, and Roy Lichtenstein attempted to 

connect popular culture with traditional fine art through television, film, and the then new 

technology of video. Their efforts encouraged a new generation of artists to merge art 

creation with new technology. This work triggered debates about the status of high art 
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and mass culture, and ultimately inspired a series of new interpretations of aesthetic value 

in the visual arts. 

New Interpretations of the Aesthetic Value of Reproduced Art 

In the face of the foregoing series of challenges, representational theory was still not 

exiled from the territory of art. Contemporary art theorists endowed it with new 

interpretations. Julian Bell (1999) suggested three categories of representational paintings 

that confrast with prevailing twentieth century abstract art: (1) Pictorial representation: 

viewers are expected to recognize the physical objects drawn in the picture; this kind of 

representation is also described by the term "realism;" (2) Symbolic representation: 

viewers are expected to think of the meaning through the images in the picture; this is 

also described by the idea of "symbolism"; and (3) Systemic representation: viewers are 

supposed to catch a broader sense from the systemic stmcture, within which "all human 

nature and culture, all experience and meaning, take place" (pp. 209-212). The notion of 

systemic representation derives from the stmcturalists. Stmcturalism emerged after 1950. 

According to Laurie Schneider Adams (1996) it was an effort to identify "universal 

mental stmctures" which motivate human behavior (p. 133). In the postmodem era begun 

in the late 1960s, poststmcturalism, which challenged the "assumption of fixed meaning 

and notion of the unified subject" (Brooker, 1999, p. 177), became a dominant aesthetic 

theory with a life span similar to that of digital art. 

Systemic representation creates a broader field of vision in which to perceive the 

multiplicity of modem art. Susanne K. Langer in the book Problems of Art (1957) 

claimed that there are two symbolic functions: representation and artistic expression. The 
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latter represents ideas of feeling (p. 125). Langer used a broader perspective to overiook 

technique. In another of her books, Feeling and Form (1953), she argued that all making 

of expressive form is a craft. The normal evolution of art is closely associated with 

practical skills. Thus she denied the notion of "pure art" and asserted, "Art is the creation 

of forms symbolic of human feeling" (p. 40). Langer did not focus on the individual 

symbols in a work of art; for her, every work of art was a systemic symbol, which "enlists 

a [hu]man's utmost technical skill in the service of his [or her] utmost conceptual power, 

imagination" (p. 159). This notion may refer to what Julian Bell called a "mental 

representation" when he explained the idea of systemic representation (p. 214). 

In the 1980s, neo-expressionism prevailed. Neo-expressionism is grounded in the 

theory of poststmcturalism, which has a very different interpretation of representation. 

For stmcturalists, a sign (image or language) conveys transcendental meaning beyond its 

cultural context; for poststmcturalists, the meaning is contingent, that is, it is decided by 

the context which surtounds it. Amy Dempsey (2002) points out that neo-expressionist 

artists tend to use cultural products such as photos, historical documents, and 

commercials as their materials. Thus, the process of art creation can be regarded as the 

"representation of representations" (Dempsey, 2002, p. 279). The objects of imitation are 

no longer restricted to nature, but extend to ideas, styles, and images. That is what 

Douglas Crimp (1993) maintains is "the most radical shift in the subject matter of art 

[from modernism to postmodemism], the shift from nature to cultiire" (p. 47). Lippard 

(1997) also points out that "The notion of the fake, the ersatz, the concocted reality is also 

one of the pillars of postmodem criticism, which simuUaneously praises and derides its 
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finn position in our media-fueled society" (p. 10). From art history to cultural studies, 

this postmodem phenomenon has become significant in exploring the development of the 

visual arts in the post-Benjamin era in Westem countries, as well as in Taiwan. 

Techniques of reproduction have resulted in a series of revolutionary changes in the 

world of art since the late nineteenth century. The development of art post-dating 

Benjamin's The Work of Art in the Age of Mechanical Reproduction is complex. So far, 

this literature review has focused on the reactions within the visual arts to the impact of 

reproduction technology, especially photography and television. The review has included 

responses to alternative art styles and their accompanying theories of aesthetics and 

criticism. The next section reviews literature pertinent to responses to developments in 

visual art brought about by computer technology. 

The Revolutionary Effects of Contemporary Computer Technology on Visual Arts 

In art classrooms, art teachers teach students how to create works of art through the 

use of various materials. They apply oil pigments or watercolors to a piece of paper or 

canvas to create a painting; they shape a lump of clay by hand or with tools. They carve a 

piece of wood to create a sculpture. People have no trouble accepting these conventional 

works as art. Today, many artists work on computers and their peripheral devices. How 

can their works be categorized as art? What should their works be called? How do we 

define this art form? In this philosophical inquiry, I review the traditional classification of 

arts in their historical context, to argue that, instead of "computer art," or "new media 

art," or "Intemet art," and other such terms, "digital art" is a better term to describe art 
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created using the computer. I do not suggest the term "digital art" for art that is output 

from the computer to various surfaces and replicates traditional forms such as painting 

and graphic design, but instead argue for it as a term to define art that involves the 

computer in producing the work and that is ephemeral and non-atom based. 

In order to establish a clearer definition of this new art form, I compare digital art 

with other conventional art forms ontologically, and try to distinguish digital art from 

other art forms by using both traditional and contemporary aesthetic theories. When 

developing the framework of this essay, Steve Dietz's (2002) article "Ten Dreams of 

Technology" and Jon Ippolito's (2002) "The Myths of Intemet Art" provided important 

inspirations. Their insights on the impact of computer technology and the development of 

contemporary visual art offered fundamental starting points to my arguments. 

Computer Art as an Unfit Term: A Taxonomic Perspective 

Conventionally, art forms are seldom categorized by naming them after the tools that 

they employ Paul Oskar Kristeller (1965), in his essay "The Modem System of the Arts," 

claims that though the terms "Art," "Fine Arts," or "Beaux Arts" are often identified with 

the visual arts alone, they are quite commonly understood in a broader sense. In this 

broader meaning, the term "Art" according to Kristeller (1965) refers to the five "major 

arts" of painting, sculpture, architecture, music, and poetry. He argues that this system of 

five major arts is of comparatively recent origin and did not definitely take shape before 

the eighteenth century. 

Plato's notion provides one of the earliest recorded categorizations of art, which are 

based on human purpose and activity with a material substance. In the Republic, Plato 
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(Trans. 1992) argues that "for each thing there are these three crafts, one that uses it, one 

that makes it, and one that imitates it" (p. 272). For Plato, a musician is the one who 

knows how to use the thing created; a craftsperson is the one who creates the thing under 

the instmctions of the user; and a painter and a poet are the imitators of a craftsperson's 

creation. In Plato's time, craft and art shared the same name, "techne." Martin Heidegger 

(2001) points out: ".. .the Greeks... use the same word techne for craft and art and call 

the craftsman and the artist by the same name: technities" (p. 199). Plato's political ideal 

is that art should be censored since it could cormpt society (Plato, trans. 1992). Fears of 

the power of art are still prevalent today and censorship does abound. However, the 

Intemet provides a site to exhibit art that is not censored easily. 

Immanuel Kant, an influential philosopher since the eighteenth century on Westem 

views of art, separated arts and crafts into two different categories of products of human 

creative activities (Guyer, 2000). He defines art as liberal, aesthetic, and free play in 

contrast to handicraft, the so-called mechanical, remunerative, and labor art. In Kant's 

system, there are three kinds of aesthetic art: first, the art of speech, including rhetoric 

and poetry; second, the pictorial arts, including the plastic arts (sculpture and architecture) 

and the art of representing (painting); and third, the art of the beautiful play of sensations, 

such as music. Kant's idea is very close to Kristeller's modem system. During the 1820s, 

G. W. F. Hegel (1975) almost followed Kant's system in his lectures on fine art, except 

that he divided poetry into epic poetry, lyric poetry, and dramatic poetry (pp. 1035-1039), 

and he further divided dramatic poetry into tragedy, comedy, and drama (p. 1194). Hegel 

focused on the literary function of dramatic poetry, but not on theatrical performance. 
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In addition to the categories of art mentioned above, theater and dance are two 

traditional art forms which today are usually labeled performing arts. Musicologist Curt 

Sachs (1965) maintained that dance is a high art which has already reached a degree of 

perfection that no other art could match. Thus, he claimed, "The dance is the mother of 

the arts" (p. 3). Theater historian Oscar G. Brockett (2000) points out that theater is a 

complex art form which has developed over at least twenty-five hundred years. In 

addition to the traditional art forms mentioned above, Brockett suggests that cinema and 

photography should be included in the field of fine arts in the twentieth century. Though 

the classification of arts has changed over time to include work created with new 

technologies, it is notable that art processes have been often used to name the art form, 

rather than the materials or tools used. Thus, painting is a traditional art form, and we do 

not call it "paint art," "pigment art," or "canvas art;" pictures produced by photography 

can be accepted as art in the twentieth century, but we do not call photography "camera 

art." Similarly, the term "computer art" seems to go against this taxonomic convention. 

Instead of "computer art," or the more commonly used descriptor, "new media art," I 

suggest the term "digital art." Nicholas P. Negroponte (1995) in his book Being Digital 

uses "digital world" to express the way that communication has shifted from atom-based 

to digital. He claims that ".. .the future is driven almost 100 percent by the ability of [a] 

company's product or service to be rendered in digital form" (p. 12). This notion can also 

be apphed in the realm of art. Lev Manovich (2002) employs the temi "digital art" to 

introduce ten key influential texts which were written about the new art form created by 

computer technology "Digital art" also seems appropriate by comparison with some 
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other familiar terms: 

1. "Technological art," a term occurring in Steve Dietz's (2002) essay, is too 

comprehensive to explicitly define works created by the computer, which was 

invented in the twentieth century. 

2. "Electronic art," used in Manovich's (2002) essay, is still too broad because 

elecfronic communication can be either analog or digital. 

3. "Intemet art" used by Jon Ippolito in a 2002 essay is acceptable. Just as theater 

art is referted according to its location—in ancient Greece the audience sat on 

the slope which served as the theatron, the origin of theater (Brockett, 2000, p. 

63)—the term Intemet art refers to the site where it is performed. However, the 

concept of "Intemet art" is limited because works of art created via computer 

are not necessarily contained or viewed on the Intemet. 

4. New media art suggests the use of the newest technologies in the creation and 

exhibition of the art. It also suggests that the aesthetic concepts and theories 

specific to digital art are forever new, rather than an artform that has a history 

with particular aesthetic theories, even if those theories are often contested and 

revised. 

One might argue that a new art form need not follow traditional categorization. In 

practice, "computer art" refers to art made by computer or art displayed (or performed) 

via computer, or both. This can lead to some confusion. Many traditionally categorized 

works of art can be also created using the computer. Computers can generate photography, 

printmaking, painting, or even sculpture. In addition, powerful image and sound 
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programming functions have enabled the computer to support multiple effects for cinema 

and the performing arts. Expanding video and audio performing functions has also 

enabled the computer to replace some conventional media such as television broadcasting 

and stereo players. However, though we display (or perform) these works via computer, 

they have not been defined as new art forms. What then, does "digital art" signify? 

Digital Art as a New Art Form: An Ontological Perspective 

Human beings perceive extemal information through five senses—touch, taste, 

smell, hearing, and sight. Through these five paths, outside stimulation evokes intemal 

consciousness. Music is the art form uniquely appreciated by hearing. Most art forms 

labeled "visual art" are appreciated primarily by seeing, and, in certain circumstances, by 

touch. Theater and dance usually combine audio and visual effects. Except for their 

sensory entries, the main differences between visual art and music are found in their 

ontological identities. Peter Kivy (2002) argues that a painting can be stolen or destroyed, 

but music (the performance but not the original script) cannot because a painting is a 

physical object. Kivy applies mathematical realism to resolve the ambiguities in the 

ontological definition of music. He suggests that the relationship between a work and a 

performance of music can be analogized to the relationship between type and token (p. 

211). He takes the number "two" as an example to show that the type, two, is a real and 

existing thing; but it is not a physical object. This means it is not locatable in space and 

time. By contrast, the numeral "2," which was created in a perceivable style, is a token. 

For Kivy, the work of music is analogous to the number two, the type; and the 

performance of music is similar to the numeral 2, the token. He claims that this realist 
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view in mathematics can be traced back to Plato, and calls this application "extreme 

Platonism" (p. 213). John Berger (1977) reflects on this distinction: 

What are these paintings? Before they are anything else, they are 

themselves objects which can be bought and owned. Unique objects. A 

patron cannot be surtounded by music or poems in the [same] way as 

he [or she] is surtounded by his [or her] pictures, (p. 85) 

For a painter, the original image drawn on the canvas is the unique work that he/she 

wants to display; any reproduced image becomes a copy. For a composer, the primordial 

manuscript of the composition is not what he/she attempts to demonstrate; the common 

audience cannot "hear" rhythm, melody, harmony, and timbre via visual symbols. The 

composer has to rely on the performers to translate his or her work from the visual score 

to the audio representation. 

Nevertheless, the recent development of computer technology, including its 

peripheral equipment, has created digital art as a new form; its development is far beyond 

conventional notions about the ontology of art. If we exclude the works that are 

intentionally expressed in conventional art forms by using the computer, such as pictures 

which are printed out, digital artwork challenges the essence of art in many ways. In 

Dietz's (2002) essay "Ten Dreams of Technology," the notions addressed in the first three 

dreams and in the sixth dream, the dreams of symbiosis, emergence, immersion, and 

flows, interpret the ontological ideas of this new art form in the following four ways. 

Emergence: The Interaction between Physical and Virtual Forms. Digital art is not 

restricted to a physical object. Negroponte (1995) points out that the best way to 
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appreciate the merit and consequence of being digital is to reflect on the difference 

between bits and atoms. A bit has no color, size, or weight, and travels at the speed of 

light. However, he points out, ".. .we have been able to digitize more and more types of 

information, including audio and video, rendering them into a similar reduction of Is and 

Os" (p. 14). Digital art emerges out of non-atom-based phenomena and appears in 

sensible forms. The work is the type as well as the token, and, if need be, can be 

ttansformed into conventional physical objects. Dietz writes that digital works of art 

"engage in issues of human-machine intercourse as well as the interaction of the physical 

and virtual worlds" (p. 510). He calls this interaction between physical and virtual forms 

"emergence" (p. 510). 

In Ippolito's essay "The Myths of Intemet Art," the eighth myth concems whether 

Intemet art is or is not impossible to collect. This reflects a consequential issue created by 

the ontology of digital art. Because the form consists of digital signals, its presentation 

relies on the delicate function of programming. The rapid need to upgrade new generation 

hardware and software has brought about the problem of compatibility. It is a challenge 

for artists and collectors to reprogram old data to become readable through new software 

and hardware. 

Symbiosis: The Interaction between Humans and Machines. Dietz (2002) argues that 

many artists have dreamed of controlling feedback loops—interaction between humans 

and machines through which both can leam from each other. In traditional visual arts, 

artists, tools, and media can be explicitly distinguished. The computer has first removed 

the borders between medium and tool. Margot Lovejoy (1997) points out that most 
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computerized tools can also be thought of as media in their own right. She claims, "All 

traditional media have been recontextualized" (p. 259). This refers to Marshall 

McLuhan's (1967) idea that the medium is the message. By using the computer, artists 

now can create, store, modify, convey, exhibit, and reproduce their works more easily 

than they could in the past, fri fact, the computer and art brought out the worst in each 

other when they first met. Negroponte (1995) points out that, "One reason is that the 

signatiu-e of the machine can be too strong. It can overpower the intended expression as 

occurs so often in holographic art and 3-D movies" (p. 223). In brief, the performance of 

the instrumentality may exceed the expression of the medium. This was the first time that 

humans have been confused by a machine's dual identities as tool and as medium. This 

duality endows digital art with its characteristic symbiosis, the interaction between 

humans and machines. 

Immersion: Beyond Physical Distance and Psychological Distance. Physical 

distance is the focus of one of the important aesthetic theories of art appreciation in the 

twentieth century. Edward BuUough (1957) claimed that, "Distance is a factor of all Art" 

(p. 95). He argues that physical distance allows us to stand outside the context or personal 

needs and permits us to perceive the phenomenon of ttansformation. Distance, Bullough 

argues, enables us to experience art objectively. George Dickie (1997) commented that 

Bullough ignored the factor of psychological distance. He pointed out that "If there is no 

such psychological state, this approach is in serious difficulty" (p. 31). Countering this 

aesthetic notion of physical and psychological distance, Dietz points out that "artists have 

dreamed of artworks in which the viewer is totally immersed" (p. 510). Now, this dream 
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has come tme. In addition to functions such as zoom in, zoom out, pop up, or even the 

production of panoramic dioramas that alter our sense of physical distance, virtual reality 

successfully creates an environment of immersion in which the conventional notions of 

physical and psychological distances are distorted. 

Flows: Beyond Process and Product. Traditionally, artworks are always identified as 

the terminal products of artistic activities. The artist is the person who experiences the 

creative process; the viewer enjoys the aesthetic experience by appreciating the product, 

bi his dream of flows, Dietz (2002) addresses an ideal in which the work of art is 

dynamic, malleable, and viewer-participated (p. 512). This idea of flows reflects the 

fourth ontological characteristic of digital art: the work is not necessarily the product but 

also can be the process. Negroponte (1995) foresees this trend by arguing that "being 

digital allows the process, not just product, to be conveyed" (p. 224). That process, 

according to Negroponte, can be the fantasy of one mind or of a collective imagination. 

Thus, the roles of artists and viewers are also juxtaposed. In front of a personal computer, 

a viewer can choose his/her own mode to represent a work or even to modify an original 

work. 

Digital Art as a New Art Form: An Aesthetic Perspective 

As Manovich (2002) notes, although other fields of art have established certain 

critical and theoretical texts, digital art still lacks them. Philosophical explorations can be 

helpful for a new art form to find an established position in the art world and in the 

awareness of the public. To find an established position does not mean that without 

manifestos of its aesthetic value, an artist's work cannot be enfranchised as art. 
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Contemporary aestheticians tend to used a more open concept to define art. Arthur C. 

Danto (1997) points out that the question of "what art really and essentially is" is the 

wrong form of the philosophical question to ask. He suggests that the proper question is: 

"What makes the difference between a work of art and something not a work of art when 

there is no interesting perceptual difference between them?" (p. 35). Similarly, in light of 

the achievements of the artists who devote themselves to digital art, it is meaningless to 

inquire whether digital art tinily exists. The meaningful question is: What is the difference 

between digital art and non-digital art? Dietz's "Ten Dreams of Technology" and 

Ippolito's "Ten Myths of Intemet Art" reflect on this question. 

The fifteen items of dreams and myths, which remain after excluding the four 

dreams and one myth that I ascribed to the ontology of digital art, can be ascribed to four 

categories. The first category refers to the basic properties of the concept of digital art; 

the second category refers to the range that digital art encompasses; the third category 

indicates the causal relationship between artists' intentions and viewers' reactions; and 

the fourth category points at the consequential style of digital art resulting from its basic 

properties. These four categories can be associated with the four moments—quality, 

quantity, relation, and modality—that Kant employed to define the concept of the 

judgment of taste (Guyer, 2000). In order to set up a more stmctural concept of digital art, 

I bortow these four moments to reframe Dietz's and Ippolito's ideas. However, the 

content of the arguments is basically not Kantian. 

Quality Moment. The quaHty moment is the basic attribute of the concept of digital 

art. Ippolito flatly excludes design and innovation from the realm of artistic activity in his 
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sixth and seventh myths. This notion of separating art into liberal art and mechanical art, 

mentioned previously, derives from Kant's aesthetics. In ancient times, arts and crafts 

shared the same definition. Even some contemporary philosophers do not agree with the 

idea of separation. Susanne K. Langer (1953) argued that all making of expressive form 

is a craft; the normal evolution of art is in close association with practical skills. Patrick 

Lichty (2004) also points out that the online arts, which are created using most up-to-date 

prepackaged programs in the twentieth century, have blurted the territorial boundaries 

between art and design. The degree, to which artists or the public accept the idea of the 

separation of art and design, would be a valuable survey topic. Nevertheless, through its 

multiple video/audio processing functions and effective communication capacity, 

computer technology has made it possible to contain traditional creative activities and 

generate a new art form. 

Quantity Moment. The quantity moment concems the range of digital art. Ippolito 

argues in his first and fifth myths that the Intemet is not merely a medium for delivering 

miniature form and is not limited to display via the World Wide Web. Powerful 

programming functions and multiple video/audio processing abilities endow the 

computer with endless possibilities. In his tenth dream, Dietz notes that artists were the 

earliest participants to boldly explore the Internet's capabilities for altemative purpose 

and to recognize its potential. This infinite potential is explicitly expressed in Dietz's 

ninth dream, in which he argues that it is not easy to use a pre-existing model to define 

digital art. 

The extent to which digital art can exist depends on the capacity of the computer and 
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its peripheral devices. However, in the third myth Ippolito argues that making successful 

Intemet art is not only a matter of using the right tools, but what is more important, a 

matter of having the right attitude. He emphasizes that expensive equipment and special 

fraining are not necessarily required, though more sophisticated equipment and software 

can actually benefit artists' work. Thus, digital art is full of potentiality; by using limited 

physical devices, artists can create spaceless and timeless works of art. However, time is 

an important aesthetic and physical aspect of digital art. 

Relation Moment. The relation moment focuses on the causal relationship between 

artists' intentions and viewers' reactions. It is controversial whether or not art's 

prescribed purpose necessarily coincides with the artist's intention. Kant rejected the 

notion that art has a purpose or end. However, that a work of art might evoke some effect 

is inevitable; by using Kant's definition, this effect is art's "purposiveness," which means 

"the causality of a concept with regard to its object" (p. 105). Dietz brings up two 

extreme phenomena in his foiuth dream, the dream of world peace; and eighth dream, the 

dream of the other. The former proclaims the coming of a new community-based world 

of art, wherein artists and the audience are led to greater understanding through efficient 

worldwide interaction. The latter describes a mental effect in which the psychological 

inclination of the alter ego can be easily evoked through typical contact in a private but 

interactive cyberspace. Today, artists possess a more powerful medium than ever before 

to spread their beliefs and ideologies. Dietz's two dreams provide an important message 

that purposive intentions, which are opposite to pure visual expressions, have become an 

important aesthetic value in the digital-based artworld. 
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Computer technology also reshaped traditional relationships between artists and 

viewers. A new segregation, based on the polar attitudes of accepting or rejecting digital 

art, has become another phenomenon interpreted by the relation moment. In his second 

myth, Ippolito claims that Intemet art has actually created a broad appeal and an 

intemational following. He asserts that viewers of Intemet art sites are distinct from 

visitors to traditional museums and galleries. However, without further empirical studies, 

this inference seems arbifrary. Ippolito's fourth myth addresses the idea that a "digital 

divide" is not the result of Intemet art. Nevertheless, recent research conducted by Gili S. 

Drori and Yong Suk Jang (2003) indicates that global inequalities in access to the 

resources and capabilities of information technology are becoming serious. Increasing 

cross-national differences are establishing a new geography of global centrality and 

marginality (Drori & Jang, 2003). It is problematic whether Ippolito's two examples—the 

achievements of artists from the geographically marginal countries of Slovenia and 

Korea—are sufficient to substantiate his argument or not. However, a new landscape of 

the world of art is forming. This change is derived from people's different experiences in 

the use of computer technology and their attitudes toward digital art, and ultimately 

results in new discriminative groups of artists, viewers, and outsiders. 

Modality Moment. The modality moment refers to the consequential feature of 

digital art. Transparency and open work are two features that Dietz describes in his fifth 

and seventh dreams. Transparency indicates a tendency to present life as art. The concept 

of open work stresses the fact that once work is displayed or performed on the Intemet, it 

allows viewers to add comments or to argue for censorship. Both consequences result 
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from the characteristics of real-time reaction and nonlinear interaction through the 

Intemet. Ippolito's tenth myth emphasizes that viewing Intemet art is not a solitary 

experience. When lingering in a real-time interactive cyberspace, an individual browser is 

in fact participating in a synchronous social activity. 

Ippolito addresses the commercial value of Intemet art in his ninth myth. Unlike 

physical objects, such as painting or sculpture, works published on the Intemet become 

free work which can be shared by the public. Thus, Ippolito encourages us to establish a 

putative value, which is independent of the traditional exchange economy, to Intemet 

artworks. How to commercialize Intemet or digital art is another issue. However, 

Ippolito's argument highlights the difference between traditional artwork and digital art. 

Summary of Ontological and Aesthetic Arguments Defining Digital Art 

Anne Morgan Spalter (1999) points out that "No other art medium is bound to a 

technology that changes as rapidly as the computer" (p. 3); computer technology has 

exceeded almost any invention in human history. No matter if the term "digital art" is 

popularly accepted or not, the revolutionary effect of computer technology on visual arts 

is an overwhelming trend that contemporary artists and art educators can hardly avoid. 

In this philosophical inquiry, I attempt to find an appropriate position for this new 

art form through both ontological and aesthetic arguments. Ippolito and Dietz give a 

detailed interpretation of digital art from two different perspectives. Though I have tried 

to reframe their interpretation using four dialectic moments, I have not generated 

conclusive definitions in each moment. Doing so would be difficult. As Manovich points 

out, the development of computer technology is so unprecedented that "[n]o critical text 
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on digital art has achieved a familiarity status that can be compared with the status of 

classic articles" (p. 567). However, I suggest that digital art is different from traditional 

art in its open quality of integrating different creative styles into a new art form; its 

potential quantity of creating endless possibility through powerful computer technology; 

its new interpretation of the relationships between artists and their viewers; and its tj^jical 

expressional modality which resulted in new evaluations of art's social and commercial 

value. 

Furthermore, some arguments in Ippolito's and Dietz's myths and dreams are, as 

noted above, still called into question. Some of these questionable points were addressed 

in the survey questions used in this study, particularly regarding the distinction of artistic 

value between digital art and Web design. 

The Impact of Computer Technology on Art Pedagogy 

Technology impacts education at every level. The invention of Gutenberg's movable 

type is one of the best examples. Marshall McLuhan (1967) points out that the 

development of printing techniques brought about a revolutionary change in people's 

leaming styles. The mass production of books made it possible to leam by eyes instead of 

the traditional method of leaming by ears. What is more, the portable book not only 

expanded the distance of message communication, but also created a possibility for 

individualized reading and leaming through standardization of language, writing style, 

and fonts, all the result of printing technologies (Jones, 1990). Elizabeth L. Eisenstein 

(1983) in her book, The Printing Revolution in Early Modern Europe, points out that the 
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reproduction of written materials not only brought about a dramatic shift of all forms of 

leaming, but also resulted in the revolution of modem European civilization, including 

the emergence of the Renaissance, religious reformation, and modem science, and 

standardization in written languages. 

In the realm of art education, the combination of printing techniques and 

photography not only changed the notion of art creation, but also enhanced the study of 

art. Photography benefited art education at the tum of the twentieth century in magazine 

publishing during the arts-and-crafts movement, in the picture study movement of 1899, 

and in Arthur Wesley Dow's synthetic art education begun in 1899 and continues today in 

curricula based on the elements and principles of design (Efland, 1990). The development 

of computer technology in the late twentieth century has had a huge influence at every 

level of education. Becoming an aggressive user of computer information technologies 

has become an important qualification for an art teacher. 

Jon Wiles and Joseph Bondi (2002) argue that in the new century, programming 

fiinctions are cmcial for curriculum design; they point out that "Not only is knowledge of 

how technology works (literacy) important, but also how technology can be used to 

improve communication and the transmission of knowledge" (p. 331). What Wiles and 

Bondi refer to here includes two dimensions of educational activity. The first is curricular 

design and the second is pedagogy. 

Elliot W. Eisner (1972) points out that just as the curriculum lies at the heart of 

education, leaming activities lie at the heart of the curriculum. Pedagogy is concemed 

with leaming activity; successftil leaming activities help to achieve the objectives of 

52 



curticular design. In order to discuss the influence of technology on art pedagogy, I refer 

to four pairs of conflicting pedagogical ideas in art education and explore how technology 

especially computer technology, contributes to the resolution of the contradictions they 

embody. 

From Teacher-centered to Student-centered 

Haifa century ago, John Dewey (1954) pointed out that the history of American 

schools has shown a swing of the pendulum between two extremes: one end is extemal 

imposition and dictation, and the other end is "free-expression" (p. 32). Peter Smith (1996) 

echoes Dewey's metaphor of the pendulum and applies it to the phenomenon of art 

education. He claims that during the last four decades of the twentieth century, visual art 

education in the United States appears to have shifted between art-oriented and 

child-oriented approaches. Both Dewey' and Smith's comments imply a dilemma 

between teacher-centered and student-centered modes of pedagogy. If this pendulum 

effect is inevitable, then the difference between teacher-centered and student-centered 

modes is merely a matter of fashion. 

Contemporary educators, such as Kaustuv Roy (2003), have attempted to use 

Deleuze and Guattari's metaphor of "rhizome" to reconstmct the traditional relationship 

between teachers and students. A rhizome, as Roy describes it, "is a lateral proliferation 

of connection, like the spread of moss, the sudden branching off or joining up of different 

intensities, flows, and densities to form new assemblies that have no fixed form or 

outiine" (p. 75). The notion of rhizome tries to overthrow the traditional linear and 

hierarchical relationship of teaching and leaming. M. Jayne Fleener (2003) comments 
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that the curticulum-as-rhizome analogy encourages students to pursue "tangents," 

discover personal interests and needs, and create their own teachable moments and 

starting points (p. 10). This webbed, interactive, and non-linear leaming style conforms to 

the contemporary communication function developed by the Intemet and computer 

technology. 

In a lecture titled "Interactive Aesthetics," Karen Keifer-Boyd (2001a) points out 

that today's visual communication design is no longer viewed as either linear or cyclical, 

but instead it is often experienced as nonlinear. Nonlinear design has multidirectional 

intersections to lead the viewer to travel within a loop to a place different from where he 

or she began or even intended to go. Thus, Keifer-Boyd (2001a) claims: "To develop a 

curriculum that incorporates creative and critical thinking necessary for design 

communication in the 21st century, we need to regard knowledge as dynamic and 

indefinite rather than as definite and fixed" (p. 2). This dynamic curricular design creates 

a broader space to accommodate nonlinear interaction. The poststmcturalist idea of 

rhizome combines with the development of the Intemet and computer technology, 

enabling a breakthrough in the dilemma between the two extremes of teacher-centered 

and student-centered modes. 

From Standardized to Individualized 

Leaming with peers has educational as well as economic significance. Conventional 

instmction depends on a teacher who artanges appropriate leaming content and sequence, 

drills students on cortect performance, and evaluates leaming achievements by using 
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standardized tests. However, individualized instmction has always been an ideal based on 

the educational ideology of cognitive pluralism. 

According to Eisner (2002), the roots of cognitive pluralism can be traced back to 

Aristotle's tri-part distinction among the ways of knowing—"theoretical, practical, and 

productive" (p. 80). One of the most influential leaming views is Howard Gardner's 

(1983) conception of seven intelligences, later expanded to nine (Gardner, 1999). He 

denied the long-term psychometric tradition which defined human intelligence as a single 

general or "G" factor. His views have helped educators reconsider the leaming 

opportunities which a school should provide. Eisner points out that one of the potential 

consequences of cognitive plurahsm is the "expansion of educational equity" in the 

classroom (p. 82). From the perspectives of the nature of intelligence and of the need for 

equality of leaming opportunities, a wider artay of curriculum tasks is needed to meet 

individual needs. Emphasizing individual value judgment has become the prevailing 

educational principle today in the United States and Taiwan. Olivia Gude (2004) points 

out that "Postmodem thought embraces the heterogeneous, the local, and the specific. It 

affirms the choice-making capacity of individuals" (p. 13). 

Computer technology enhances the implementation of this educational ideology. The 

study of how to use the computer as a teaching aid is decades old. While traditional 

media such as slide projectors, overhead projectors, televisions and VCRs lack interactive 

functions, computer-aided instmction is capable of interactivity. Hank Bromley (1998) 

claims that "computing technologies could support independent action and variety as 

easily as centralization and standardization" (p. 15). The interactive aspect of the Intemet 
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makes the computer completely different from traditional media. Lovejoy argues that 

being in cyberspace is closer to reading a book than to watching TV. She explains that the 

viewer can "now type in text, scan in visuals, and access the Net, placing messages 

online" (p. 213). The accessible input/output system, the real time feedback, and the 

multiple information styles together make the computer a powerftil interactive medium. 

How can we conduct individualized instmction? One approachable technique is 

through the use of leaming centers. Beverley E. Crane (2000) suggests that a leaming 

center should be a collection of materials artanged around stations where students can 

interact with the materials. Each station provides students with materials for particular 

tasks (p. 123). Individualized instmction enables students to leam in accordance with 

their intelligence and interests, and at their own pace. It is the interactive capacity of 

computer technology that makes individualized instmction possible. WebQuests is one 

good example. As Tom March (1998), one of the creators of WebQuests, points out, the 

development of the Intemet and the World Wide Web has revolutionized student leaming 

style. Based on its student-centered and active-leaming emphases, WebQuests has been 

developed into a huge instmctional source, providing individualized teaching and 

leaming activities for K-12 educators and students. 

From Mainstream to Multicultural 

In the 1970s some educational historians and philosophers challenged the contents 

of the curriculum which were taken for granted in mainstream culture. These scholars 

based their arguments on critical theory, and questioned the tendency of tacit values 

resulting in sexism and racism. They examined cultural issues, fri the realm of art 
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education, critical theorists criticized the neglect of multicultural resources for the 

teaching of art. For example, Dennis Eari Fehr (2000) argues that in the U.S. one of the 

goals of teaching art history is to "create cultural parity with Europe's educated class. 

One of its results was to create a European canon, a standard by which to judge 

non-European art—that is, the remaining 95 or so percent of the worid's art" (p. xiv). 

Many scholars doubt the practicability of critical theory. However, Efland (1990) argues 

"in view of the fact that art education has a history of identification with the privileged 

levels of society, such studies are long overdue" (p. 255). Eisner (2002) also claims that 

"[critical theorists'] views on the ills of education are often exceedingly plausible; they 

are frequently both frenchant and accurate. What is missing is a positive agenda" (p. 77). 

Eisner's argument is not an overstatement. Andra Lucia Nyman (2002) points out that 

though globalization and multiculturalism have become overwhelming educational goals, 

there are many challenges that educators still face. Three questions are brought out by 

Nyman: "How do we meet the individual needs of the child? How do we kindle 

children's imagination? How do we help children to leam about their own identities?" (p. 

62). Today, this "missing agenda" of multicultural art education can be achieved easier 

through computer technology. Tom Anderson and Melody K. Milbrandt (2004) point out 

that "Using the web, student can critically examine issues in their own communities, the 

nation, and world through cooperative thinking and leaming activities" (p. 164). They 

also use digital artist Bill Viola's works as example, demonstrating how to design 

technologically based leaming activities and how to conduct discussions on 

contemporary cultural issues. 
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Though the evolution of a high-speed, electronic culture began in the United States, 

it has been largely adopted all over the world. McLuhan foresaw that this new power 

would "fuse time and space and reconstmct human dialogue on a global scale" (p, 16). 

Stephen Bertman (1985) echoes McLuhan's idea of a global village by arguing that "The 

result is a high-speed, electronically integrated global culture, a synchronous society on a 

planetary scale" (p. 150). Some scholars wam us of cultural colonialism in technology 

and remind us that we must be very careful to think over whose cultiire controls or 

dominates the Intemet's language, social practices, and economic access and gains 

(Keifer-Boyd, 2001b, p. 1); however, recent developments lead to an optimistic view. 

Wiles and Bondi (2002) point out that statistics show that non-English speakers will soon 

outnumber English speakers on the Intemet, and there will be more Chinese users than 

English users by 2005. Thus the cultural coloniahsm may shift if sites of influence are not 

produced in multiple languages, or translation software are not more fully developed to 

franslate any Web site to one's own native tongue. 

Intemet art also has promising prospects. Jon Ippolito (2002) argues that artists 

outside the mainstream geographic channels, such as artists in Slovenia and Korea, have 

had remarkable success in making art for the Intemet. This development helps artists 

from all comers of the world to display their works through a worldwide approachable 

channel and ultimately benefits the accomplishment of multiculturalism. 

Multiculturalism has become an important issue in education. The achievement of 

new communication technology favors this overwhelming trend. Crane claims that the 

Intemet benefits the study of world culture. He gives an example of students in a fourth 
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grade class in Califomia who now can leam to contrast art and folk music from Mayan, 

Aztec, and Mexican cultures through the Intemet (p. 326). If we believe that the teaching 

of multiple cultures is a proper choice for art education, we can use computer technology 

as the vehicle to take us from mainstream to multiculturalism. 

From Discipline-based to Interdisciplinary 

In the conventional teacher-as-artist model, art education was conceived as a series 

of studio activities which were always segregated from critical social issues. In 1957 the 

Soviets launched the first artificial satellite, Sputnik. This event heavily impacted United 

States' society and evoked a major movement for curriculum reform, especially in 

science and mathematics. Efland noted that there were two main reactions within the art 

education community The first was to emphasize the importance of art for its function as 

enabling creative problem solving. The second was to emphasize art as a stmcturalized 

discipline (p. 237). After a series of initiatives by Manuel Barkan, Elliot Eisner, Harry 

Broudy, Ralph Smith, and Laura Chapman during the 1970s, the label "discipline-based 

art education" (DBAE) (consisting of four disciplines: art making, art history, aesthetics, 

and art criticism) was formally coined in 1984 as the embodiment of this wave of the 

curriculum reform movement. Smith (1996) claims that historians of the future will see 

DBAE as one of the most important contributions to twentieth century American art 

education (p. 214). Nevertheless, he argues that despite DBAE's attempts to give art the 

form of an academic subject, "we still await the realization that art might represent 

something more permanenf (p. 218). 
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Smith' argument is sustained by contemporary educational trends. Gude (2004) 

points out that postmodem visual arts are hybrids of the visual and the conceptual. She 

argues that "this hybridization is itself a hallmark of many postmodem cultural 

productions, eschewing the boundaries imposed by outmoded discipline-based 

stmctures" (p. 8). Mary Adams (2002) claims that traditional definitions of art and their 

disciplinary boundaries usually keep teachers and school subjects apart. Thus, she 

suggests art teachers and elementary classroom teachers should "reconsider their subject 

area boundaries for a more fluid approach to teaching" (p. 362). Beyond teacher-as-artist 

and DBAE, we have another choice: interdisciplinary art education, a cross-curricular 

model. 

Crane lists four benefits of a cross-curricular approach. First, individuals leam best 

when encountering ideas connected to different disciplines. Second, cross-curricular 

problem solving provides students with critical thinking and real-life skills they need 

when they enter the work force. Third, the integrated curriculum with its increased 

emphasis on the interconnectedness of curricular concepts may erUiance student 

motivation and interest. Fourth, interdisciplinary activities encourage students' capacity 

for critical reflection and deep understanding of complex societies. How could computer 

technology benefit interdisciplinary pedagogy? Wiles and Bondi (2002) claim four 

decisive skills are required to conduct the interdisciplinary approach: organizing data, 

ordering information, comparing data, and contrasting data. These tasks are exactly what 

the computer, and more specifically the Intemet, can perform best, employing the 
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powerful techniques of visual and audio processing, enabling a new era of 

interdisciplinary art education. 

The impact of computer technology on art pedagogy has become an important topic 

in art education. Many art educators are engaging in related studies, such as Taylor and 

Carpenter, Milbrandt and Anderson, Emme, Kmg, Gregory, June Julian, Sakatani, 

jagodzinski and Keifer-Boyd. Technology has been the focus of several books in art 

education and joumal themes. Technology has also been a special issues group of the 

NAEA (National Art Education Association); the number of presentations on technology 

in art education increases each year. 

In this section, when discussing how computer technology impacted contemporary 

pedagogy of art, I focused on four prevailing types of concept, including student-centered, 

individualized, multicultural, and interdisciplinary. The interdisciplinary strategy was 

adopted by MOE and became the pivot of Taiwanese 2002 curricular reform, which is 

addressed in the next section. 

Taiwanese Response to the Impact of Computer Technology: 

The Curticulum Reform of 2002 

Discussing new vision in art education. Brent Wilson (2003) claims that art 

educators are apt to be stuck in the past. He takes Elliot W. Eisner as an example and 

argues that when Eisner implied that his challenge to art educators of the 1970s was to 

develop curricula based on contemporary artworks, he was ignoring the most curtent 

trends in contemporary art, such as "happenings" and "performance art" (Wilson, 2003, p. 
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216). Wilson calls this the problem of "contemporary blindness" (pp. 216-217). At the 

tum of the twenty-first century, the new " i ' -9" ' grade cuniculum alignment" has caused 

revolutionary changes in Taiwanese pre-secondary education. In order not to allow the 

syndrome of contemporary blindness to exclude digital art from the new Taiwanese art 

education, I briefly review Taiwanese art education, focusing on two topics: the 

ideological origin of Taiwanese art education and the development of discipline-based art 

education (DBAE) prior to the educational reform of the 1990s. I also explore, in this 

section, the prospects of fitting digital art into Taiwanese art education, its advantages, 

and the problems accompanying it. 

A Brief Review of Art Education in Taiwan 

Two forces shape Taiwanese art education. The first is the influence of United 

States' educational ideologies; the second is the centralization of curricular development. 

In an essay discussing Taiwanese art education in the postmodem age, Chun-Chen Jhang 

(1998) points out that Taiwanese art education has been affected by the United States for 

a long time. Jhang argues that Viktor Lowenfeld was the most influential person; his 

concept of art as a means for creativity and mental growth influenced Taiwanese art 

education before the 1970s. This educational ideology was reflected in the national 

curriculum standard at that time. 

In Taiwan, each level of education has a nationally standardized curriculum enacted 

by the central govemment. Since 1949 when the ROC govemment moved to Taiwan, the 

Ministry of Education (MOE) has made more than ten amendments to the national 

curriculum standards. In 1972, the third year after junior high school became compulsory. 
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a new national curticulum standard prescribed five basic educational domains, including 

art education, virtue education, intelligence education, physical education, and group life 

education. The goal of junior high education is to cultivate healthy citizens both mentally 

and physically through a balanced development in those five domains. In the 1975 

national curriculum standard of elementary schools, art and labor were merged and 

contained six subjects including painting, sculpture, design, crafts, gardening, and home 

economics. In that period of time, according to Jhen Yun Liu (2003, Tl 16), the objectives 

of art education focused on art's instmmentality for individual growth. 

DBAE has been practiced for eighteen years since the 1980s in the United States. 

DBAE was soon transferted to Taiwan via academics. Since the late 1980s, DBAE has 

been infroduced through intemational art educational conferences and translated 

publications, and has become the prevailing educational trend in Taiwanese art education 

(Chen, 1998). One of the key people in the Taiwanese DBAE movement is Jhen Siang 

Kuo, Ph.D. of the University of Illinois, a professor at the National Taiwan Normal 

University in the Department of Fine Arts. Her first article about DBAE, The Theory 

Study, Experiment, and Promotion of DBAE by the Getty Center, was published in the 

Journal of National Taiwan Normal University, 1989. She highly recommended this new 

curriculum in her later article, Pursuing Excellent Art Education—DBAE (Kuo, 1991). 

The notion of DBAE immediately affected the curriculum of Taiwanese art education. 

From 1993 to 1994, MOE made a series of revisions to the Curricular Standard of 

Elementary Schools and the Curricular Standard of Junior High School. Both standards 

in art curricula are obviously discipline-oriented. In chapter four of the junior high school 
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version, it clearly states that "all teaching materials should be discipline-oriented" (MOE, 

2000, Teaching Strategies section, Tl 1). Both versions classify instmctional activities into 

three leaming objectives: 

1. Expression: focus on art production including fine art and applied art; the 

proportion of this part should be reduced from 60 to 40% per year. 

2. Appreciation: focus on principles of form, aesthetic cognition, and aesthetic 

judgment; the proportion of this part should be increased from 40 to 60% per 

year. 

3. Affection: focus on promoting aesthetic taste, the notion of environmental 

preservation, and the enjoyment of art. 

Meanwhile in the United States, DBAE continually faced queries regarding both its basic 

concept and practical execution. Art educators in Taiwan have sensed those counter 

voices emerging around United States' society. In the next wave of curriculum reform in 

1994, DBAE faded out of Taiwanese art education. 

A significant contribution of the Curricular Standard of Junior High School of 1994 

was to prescribe computer courses as required courses in the last two years of junior high 

school. In elementary schools, computer courses appeared in 1986 and were required by 

2000. In 2002, both levels of curricula merged in the new ahgned curriculum. 

New Prospects for Taiwanese Art Education 

The whole stmcture of the new curriculum emphasizes an interdisciplinary approach, 

including seven disciplinary domains: language; health and physical education; social 

studies; arts and humanities; mathematics; science and technology; and integrative 
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activities. The arts and humanities domain includes visual arts, music, theater, and dance. 

The number of leaming hours in arts and humanities are flexibly prescribed to be 

10-15%, selected from all seven domains. 

The leaming objectives—practice and application, exploration and expression, and 

appreciation and comprehension—follow the same principles of the old curticulum 

standards. However, in order to stress the interdisciplinary concept, the guidelines 

highlight ten interdisciplinary leaming objectives below: 

1. self-understanding and potential development 

2. appreciation, expression, and innovation 

3. career planning and Hfe-long leaming 

4. demonstration, communication, and sharing 

5. respect, care, and cooperation 

6. cultural leaming and intemational realization 

7. planning, organization, and practice 

8. technology and information application 

9. active exploration and research 

10. independent thinking and problem-solving (MOE, 2003, Basic Competence 

section, Tl 1-10) 

The computer courses in the old curriculum are now merged in the nature and 

technology domain. The framework is similar to that of arts and humanities except that 

the leaming objectives are described as follows: (a) scientific process; (b) epistemology 

of science and technology; (c) scientific essence; (d) the development of technology; (e) 
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scientific attitude; (f) thinking ability; (g) the application of science and technology; and 

(h) the practice of design and production. 

In addition to seven disciplinary domains, MOE pointed out six important issues in 

the new curricular system. According to MOE, these areas reflect public concems in 

curtent Taiwanese society: information technology education; environmental education; 

gender education; human rights education; career development education; and home 

economics education. Thus, seven disciplinary domains along with six important issues 

form 13 leaming areas in the 2002 I ̂ '-9'*^ curriculum alignment, with an emphasis on 

interdisciplinary instmctional strategy. 

One of the most important contributions of the new curriculum is MOE's abolition 

of long-term control over the national curriculum standard in favor of flexible curriculum 

guidelines. Thus, art teachers are empowered to develop more flexible teaching content. 

The new curriculum guidelines, unlike the conventional curriculum standards, do not 

mandate details of teaching content. Instead, MOE issues so-called "competence 

indicators," assigning a series of descriptors of competence in each disciplinary domain 

and each important area. 

Competence indicators are published to help teachers design instmctional objectives. 

This change not only offers art teachers more autonomy in curricular design, but also 

increases teacher responsibility in both curricular planning and professional teaching. 

Nevertheless, Shu Huey Yang, Guan Chen Lin, and Siou Jie Jhang (2003) point out that 

one of the most serious problems of the 1'-9"" grade cuniculum alignment is that many 

teachers have no idea how to franslate MOE competence indicators into practical 
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instioictional objectives. How to bridge the gap between ideal and practice has become a 

decisive challenge in the implementation of the new curriculum. 

Problems Emerging from the Implementation of the New Curriculum 

Teacher cognition, skill, and attitudes are influential factors in developing digital art, 

especially in the new, flexible, aligned curticulum. In light of this situation, almost every 

teacher education program in Taiwan's universities has developed curticula to conform 

with the new changes. Sherton Killing Roberts and Ying Shao Hsu (2000) point out that 

U.S. experience has been positive, noting that "as technology is integrated into teacher 

education programs, preservice teachers take these innovations into our public schools 

where inservice teachers and their students may take part" (p. 135). Susan McAleenan 

Butler (2003) echoes their observation and points out that several studies on the efficacy 

of improving pre-service teachers' competence in computer technology show positive 

effects on technology integration in the public schools. However, whether these positive 

effects occur in Taiwanese art education still await investigated. This study contributes to 

such an investigation. 

A cmcial problem has emerged in implementing this wave of curriculum reform. 

Many in-service art teachers are asked to teach in the new interdisciplinary curriculum in 

spite of their insufficient familiarity with computer technology. Art teachers, as those 

who are empowered to conduct the curricular design, are the decisive factor in 

successfully developing digital art. What are art teachers' attitudes toward computer 

technology and digital art? Can they properly employ computer technology to assist in 

teaching? Do they have adequate competence to introduce the notion of digital art to 
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students? And, can they efficiently conduct the leaming activity of creating digital art? 

Responses to these questions will inform both the development of an effective on-the-job 

education for in-service art teachers and the development of an adequate curriculum for 

teaching art teachers in higher education. 

Adapting to Social Change 

Techniques of reproduction have resulted in a series of revolutionary changes in the 

world of art since the late nineteenth century. The development of art post-dating 

Benjamin's The Work of Art in the Age of Mechanical Reproduction is more complex. As 

Arme Morgan Spalter (1999) points out that "No other art medium is bound to a 

technology that changes as rapidly as the computer" (p. 3); computer technology has 

exceeded almost any invention in human history. No matter if the term "digital art" is 

popularly accepted or not, the revolutionary effect of computer technology on visual arts 

is an overwhelming trend that contemporary artists and art educators can hardly avoid. 

Curricular development must address social change. The foregoing review of 

Taiwanese socio-historical background explains how Taiwanese society can quickly 

locate itself in the new age of computer technology. However, this does not mean that 

Taiwan has adapted itself completely. Bertman (1998) uses a brakeless car rolling 

downhill as an analogy for the effects of technology. He argues that when technology, 

like the vehicle, acquires its own momentum and accelerates downward, human beings, 

once the steerers of the car, become only passengers who maintain the illusion of control. 

Nearly all of us have sensed the disturbances caused by the acceleration of computer 

technology in many fields. This is also tme in the realm of art education. 
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Summary 

In this chapter, I discussed how Taiwanese society adapted to the impact of 

computer technology based on its unique socio-historical background. In order to explore 

curtent educational trends in the U.S. and in Taiwan and to acquire a cross-cultural 

understanding of the curtent uses of computer technology in art education, 1 analyzed 

how visual arts were affected by modem image reproduction technology. These issues 

introduce the arguments of how computer technology brings about its revolutionary 

effects on visual arts and art education. Finally, I brought up the problems surtounding 

Taiwanese contemporary art education by examining the theories and the practices of the 

I ̂ '-9'*̂  grade curriculum alignment. In the next chapter, the methodology of the study will 

be discussed. 
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CHAPTER THREE 

METHODOLOGY 

Research Design 

In this study, a questionnaire was used to answer research questions six and seven 

regarding art teachers' experience with and attitudes toward integrating computer 

technology and digital art in their curricula. The primary research question is whether 

their experiences of using computers influenced their attitudes toward computer 

technology in art teaching and creating. The survey was designed to reveal the various 

ways that art teachers' socio-demographic backgrounds resulted in different responses to 

their experiences using computers. 

X2 

Figure 3.1. Framework of the research design. 

An overall framework for the survey design is shown in Figure 3.1. fri an analysis of 

the survey responses, I first used art teachers' socio-demographic descriptors as 

independent variables (XI) and used their experiences in employing computer 

technology as dependent variables (X2), examining the relationship (R21) between these 
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two dimensions. Then, I used art teachers' experiences in employing computer 

technology as independent variables and used their attitudes toward computer technology 

as dependent variables (X3), examining the relationship (R32) between these two 

dimensions. Finally, I combined art teachers' socio-demographic descriptors with their 

experiences in employing computer technology as dependent variables; I also used their 

attitudes toward computer technology as dependent variables, exploring whether their 

socio-demographic background and experiences using computers influenced their 

attitudes toward digital art and their concepts of integrating art with computer technology 

in teaching and in creating art (R3.12). 

Y:. X3 

Experiences in 
using computer 
technology 

El 

E2 

E3 

E4 

E5 

E6 

RAI,FI-F6 

Al 

A2 

RA2.ni-F.6 

Figure 3.2. This is a schema of the framework used to analyze relationship between art 

teachers' experiences in and attitudes toward computer technology 
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In analyzing the relationship between experiences and attitudes, art teachers' 

experiences using computer technology were comprised of six factors, and art teachers' 

attitudes toward computer technology consisted of two factors, as mentioned in the 

section on the theoretical framework in Chapter One. Figure 3.2 shows the framework of 

this analysis in detail. 

Instmmentation 

The questiormaire was developed using information from the literature review. It 

consists of the following three sections. 

Section One 

The first section includes six questions relating to art teachers' socio-demographic 

backgrovmd, including their gender, age, number of years taught, educational background, 

and the location and size of the school where they teach. Except for the educational 

background, the determination of choosing these items was based on James E. Prieger's 

(2003) suggestion, which has been addressed in Chapter One when discussing the 

theoretical framework of the study. 

The question of educational background is used to identify whether the participant 

graduated from a teacher's college/university or non-teacher's college/university, as each 

represents a different teacher educational institution in Taiwan. When addressing the 

statement of the problem in Chapter One, I have mentioned that the policy change in 

teacher education was one of the important impacts of Taiwanese art education. Whether 

there are significant differences between art teachers who graduated from different 
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educational system is worthy of investigation. 

The schools' locations are classified into four categories: Metropolis 

(national-administrated metropolis, population over 1,250,000), Large City 

(provincial-administrated city, population between 500,000 and 1,250,000), Medium Size 

City (county-administrated city, population between 150,000 and 500,000), and Township 

(population under 150,000). In this question, the rank and the population size used to 

categorize school location is based on the regulations provided by the local govemment 

law of Taiwan. 

The questions of age, number of years taught, and size of school were designed as 

continuous variables. Participants were requested to answer the questions in the blanks. 

Section Two 

Section Two includes 14 questions conceming dependent variables that address art 

teachers' attitudes toward the integration of art and computer technology. All questions 

are separated into two categories. The first category is composed of questions 1-3 and 

12-14, indicating participants' attitudes toward integrating computer technology into art 

education. The second category of section two is composed of questions 4-11, conceming 

participants' attittides toward digital art. The composition of questions in this category 

was derived primarily from Jon Ippolito's (2002) "Ten Myths of Intemet Art," and 

Dietz's (2002) "Ten Dreams of Technology." An example of the attitudinal issue 

surveyed is whether or not viewers who are likely to browse digital art on a computer 

usually ignore the original artwork displayed in museums and galleries. 
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Section Three 

Section Three originally had 28 questions which were separated into five categories. 

After the pilot study, one question was deleted and five questions were added. The 

process of the pilot test is addressed in detail in Chapter Four. The final version included 

32 questions which were designed to reflect art teachers' experiences in using computer 

technology. All questions were divided into six categories. The first category, composed 

of questions 1-4, explored competence in integrating art creation with computer 

technology. The second category, composed of questions 5-7, addressed general concepts 

of computer technology. The third category, composed of questions 8-14, concemed 

teachers' basic knowledge of the essential operations of computer technology. The fourth 

category, questions 15-22, explored teachers' competence in data processing. The fifth 

category, questions 23-27, explored teachers' competence in using the Intemet. The sixth 

category, questions 28-32, explored teachers' competence in using computer technology 

for art teaching. The composition of questions 1-27 and their separation into categories 

were derived from the "competence indicators" issued by MOE guidelines of the 2002 

l̂ '-9"̂  grade curriculum alignment. The composition of questions 28-32 was suggested by 

Dr. Karen Keifer-Boyd. 

The complete Chinese version of the questiormaire, including a cover letter, is 

shown in Appendix A. The English translation version is shown in Appendix B. The 

Human Subject Approval Notification is shown in Appendix C. 
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Participants 

The population of this study was composed of Taiwanese elementary school and 

junior high school in-service art teachers. The size of the sample, following John W. 

Creswell's (2002) suggested survey sample size, is approximately 350 individuals. L. R. 

Gay and P. Airasian (2000) in their book. Educational Research, suggest that the sample 

sizes, required for the given population sizes of 3,500 and 4,000, are 346 and 352 

respectively. Since official information did not indicate accurately the number of 

Taiwanese elementary school and junior high school in-service art teachers, an 

approximate value was estimated by the number of schools. According to the statistic of 

MOE, there are 3,288 elementary and junior high schools in Taiwan. This number is close 

to the total number of art teachers. Based on the foregoing information, the sample size of 

this study was set at 350 individuals. 

Because of the difficulty in obtaining a complete list of art teachers throughout 

Taiwan, a stratified sampling approach was used rather than simple random sampling. 

The first step in stratified sampling was to determine the basis of the stratification. 

According to the Local Educational Counseling Law of Taiwan, there are 23 local 

educational counseling committees located in counties and cities in Taiwan. The 

stratification of the population in this study was based on the demarcation of these 23 

committees. After the sampling quota for each stratum was determined, the next step was 

random sampling to ensure that every individual art teacher had the same opportunity to 

represent the stratified population. 
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Table 3.1. Sampling Quota in Accordance with 23 Local Educational Counseling 

Committees 

Local educational 

counseling committee 

Chiayi City 

Hsinchu City 

Kaohsiung City 

Keelung City 

Taichung City 

Tainan City 

Taipei City 

Chunghua County 

Chiayi County 

Hsinchu County 

Hualian County 

Ilan County 

Number of 

schools (%) 

26 (0.8%) 

38(1.2%) 

121(3.7%) 

55(1.7%) 

85 (2.6%) 

63(1.9%) 

213(6.5%) 

211(6.4%) 

160(4.9%) 

108(3.3%) 

132(4.0%) 

98 (3.0%) 

Number of 

participants 

3 

4 

13 

6 

9 

7 

23 

22 

17 

11 

14 

10 

Local educational 

counseling committee 

Kaosiung County 

Miaoli County 

Nantour County 

Penghus County 

Pingtung County 

Taichung County 

Tainan County 

Taipei County 

Taitung County 

Tauryuan County 

Yunlin County 

Total 

Number of 

schools (%) 

197(6.0%) 

145 (4.4%) 

181(5.5%) 

54(1.6%) 

207 (6.3%) 

196(6.0%) 

214(6.5%) 

269 (8.2%) 

113(3.4%) 

221 (6.7%) 

184(5.6%) 

3,288 (100%) 

Number of 

participants 

21 

15 

19 

6 

22 

21 

23 

29 

12 

24 

20 

350 

Table 3.1 shows the number of schools in each stratum and the size of the samples. 

Kaohsiung City and Taipei City are the national-administrated metropolises, which 

totaled 36 sample schools. Chiayi City, Hsinchu City, Keelung City, Taichung City, and 

Tainan City are the provincial-administrated cities, containing a total of 28 sample 

schools. The remaining 16 counties include county-administrated cities and townships 
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totaled 286 sample schools. The proportion of the sample schools in these three groups is 

approximately 1:1:8. 

Validity 

Content Validity 

Content validity was evaluated from experts' opinions. The expert group consisted 

of 10 members, including coordinators of the Taiwanese Local Educational CounseHng 

Committee and scholars of art education and educational research. These experts were 

asked to evaluate "if the questions are representative of the area of interest" (Creswell, 

2002, p. 183). 

Constmct Validity 

Constmct validity was evaluated through statistical procedures to explore the 

"significance, meaning, purpose, and use of scores from an instmment" (Creswell, 2002, 

p. 184), in this case, the questiormaire. Principal component analysis was employed to see 

if scores support the theoretical constmct, which was composed of two factors from 

Section One of the questionnaire and five factors from Section Two. 

Reliability 

An intemal consistency reliability measure was used to examine the stability of the 

survey instmment. Creswell (2002) suggests a coefficient alpha to test for intemal 

consistency if the questions are scored as continuous variables. Participants' experiences 

and attitudes were measured in the questionnaire using Likert scales. According to Marty 
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Sapp (2002), Cronbach's coefficient is the most efficient way to calculate intemal 

consistency reliability The alpha coefficient, followed by an item analysis, helped to 

decide if questions should be deleted in order to increase the reliability of the 

questionnaire. 

In order to quantify the values of validity and reliability, a pilot test with 

approximately 120 participants, taking into account no-respondents, was conducted so as 

to obtain an adequate number of responses for computing factor analysis. 

Data Collection Procedure 

The target sample size in this study was set to include 350 individuals. After the 

questionnaire was revised, a total of 500 copies to cortespond to the sampling quota as 

shown in Table 3.1, were distributed by mailing. Thus, the estimated 70% response rate 

would help to reach the goal of 350 response questiormaires. The duration of data 

collection was one month from April 10 to May 10, 2004, including a follow-up survey 

sent in the second week. As the survey questionnaires were collected, the data were 

keyed into a Microsoft Word document. After the procedure of data collection ended, the 

coded data were transformed into a SPSS (Statistical Package for the Social Science) file, 

through which to conduct the next step of data analysis. 

Data Analysis 

To assess the data pertaining to the hypotheses of this study, the statistical measures 

including the following listed below: 
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Frequency Distribution 

Percentage was used to interpret the data in Section One by showing frequency 

disttibutions of participants' demographic information, including gender, educational 

background, and the location of schools, which were answered by selecting items. 

Mean and Standard Deviation 

Questions in Section Two and Section Three were designed using Likert five-point 

scales. Mean and standard deviation were used to address degrees of centralization and 

the variation of participants' opinions in response to the questions conceming each factor. 

One-Sample T-Test 

A one-sample t-test can be used to examine whether the mean in a sample is 

sigiuficantly different from an assumed or known mean. In this study, the assumed mean 

in the Likert scale is 3. The one-sample t-test was used to examine whether the difference 

between a real mean score and the assumed mean score was due to sampling ertor. 

Independent-Samples T-Test 

An independent-samples t-test is used to examine whether the opinion scores 

between items representing independent variables are significantly different or not. In this 

study, these independent variables included participants' socio-demographic descriptors 

of gender (female vs. male) and educational background (teacher's college/university vs. 

non-teacher's college/university). 

One-Way ANOVA 

A one-way ANOVA is used to examine whether significant differences existed 

within three (or more) items of independent variables. In this study, the one-way 
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ANOVA was used to examine whether the difference of school location cortelated with 

participants' different responses to the experience of using computer technology. 

Cortelation Coefficient 

A cortelation coefficient was used to examine whether there are significant 

relationships between participants' socio-demographic descriptors and their experiences 

using computer technology. These socio-demographic descriptors were answered by 

filling the blank using continuous variables, including age, number of years taught, and 

size of schools. 

Factor Analysis 

Factor analysis was employed to examine the constmct validity of the survey. The 

theoretical constmct included two factors from Section One of the questionnaire and five 

factors from Section Two. A principal component analysis method was used to see if 

scores supported the theoretical constmct. 

Multiple Regression Analysis 

Multiple regression analysis was used to measure two sets of equations. First, how 

participants' experiences using computer technology impacted their attitudes toward 

digital art and toward integrating computer technology into art instmction and creation. 

Second, how participants' experiences using computer technology along with their 

socio-demographic background influenced their attitudes toward digital art and toward 

integrating computer technology into art instmction and creation. The predictive 

variables included six items of socio-demographic background and six factors of 

experiences using computer technology. This analysis showed the degree of influence 
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accounted for by each predictive variable. 

Summary 

A survey research design was used in this study. Its goal is to obtain the firsthand 

information of Taiwanese art teachers' competences in and attitudes toward using 

computer technology for art creation and instmction. The research instmment was the 

questiormaire developed using information from works included in the literature review. 

Content validity and constmct reliability were employed to establish its effectiveness. A 

total of 350 target participants were derived from stratified sampling. The actual results 

of the survey and the outcomes of data analysis will be addressed in the next chapter. 



CHAPTER IV 

DATA ANALYSIS 

The results of the survey and analysis of the data are presented in this chapter. The 

topics include instmment assessment, response data, data analyses in response to research 

hypotheses, and the summary of the chapter. 

Instmment Assessment 

A pilot was conducted to test the questiormaire with 120 participants. After 

collecting the responses, 113 questiormaires were used for the analyses of validity and 

reliability. The factors and their cortesponding questions in Sections Two and Three of 

the questionnaire are shown below. In order to obtain numerical data for analysis, the raw 

score of each answer was calculated using the following values: 

5 Strongly Agree 

4 Agree 

3 No Opinion 

2 Disagree 

1 Strongly Disagree 

I. Section Two: Attitudes toward Computer Technology 

A. Factor Al (Concept of Integrating Computer Technology into Art Education): 

attl) Using computers to create works of art is an inevitable development of 

contemporary visual art. 
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att2) Being skilled in computer technology can benefit artists by expanding the 

domain in which they can create art. 

att3) Interactions between artists and viewers via the fritemet can be helpfiil to 

promote digital art. 

attl 2) Knowing and appreciating digital art work should be a priority in the 

I ̂ '-9' grade curriculum aHgnment. 

attl 3) Leaming the basic skills of creating digital art should be a priority in the 

l^'-9' grade curriculum aHgnment. 

attl4) The ability to create digital art should be a required competence of art 

teachers in the l^'-9* grade curriculum alignment. 

B. Factor A2 (Concept of Digital Art): 

att4) A computer can be a medium for communicating works of art but should 

not be a tool for creating art. 

att5) So-called digital art should be considered a type of visual design but 

should not be regarded as art. 

att6) Webpage design is not art; rather, it is technical design. 

att7) Digital art is less valuable than other forms of art because it can be 

reproduced over and over again. 

attS) Intemet art is less valuable than other forms of art because it cannot be 

exclusively collected. 

att9) The development of digital art is constrained by the size of the population 

of people who own or use computers. 
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attlO) Viewers who are likely to browse digital art on a computer usually ignore 

the original artwork displayed in museums and galleries. 

attl 1) Appreciating digital art is a solitary activity because it limits interaction 

to that between a computer and its user. 

II. Section Three: Experiences in the Use of Computer Technology 

A. Factor El (Competence in Integrating Computer Technology with Art Making): 

expl) I often use a computer to find art information. 

exp2) I often use computers to create art for daily life use. 

exp3) I know how to create works of art by integrating computer technology 

into the creation of traditional art forms. 

exp4) I enjoy new creative experiences brought about by using a computer to 

create art. 

exp5) I have experience in distance teaching through the Intemet. 

B. Factor E2 (General Concepts of Computer Technology): 

exp6) I realize how computer technology impacts contemporary human life, 

exp7) I know how to keep digital data secure through proper usage of computer 

hardware and software. 

exp8) I know how to use a computer properly so as to prevent bodily injuries. 

C. Factor E3 (Basic Knowledge of Computer Operation): 

exp9) I am familiar with using software in the Windows Operating System, 

exp 10) I know how to manage digital files properiy 

exp 11) I am familiar with the operational principles of computer hardware. 
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exp 12) I am familiar with the operational principles of computer software, 

expl 3) I am familiar with the operational principles of how multimedia 

computers merge visual and audio information, 

exp 14) I know about functions and applications of one or more programming 

languages. 

D. Factor E4 (Competence in Data Processing): 

exp 15) I know how to use multimedia computers to merge visual and audio 

information, 

exp 16) I know how to create a document by editing texts and images, 

expl7) I know how to use software to create 2D images, 

exp 18) I know how to use software to create 3D images, 

exp 19) I know how to use software to create 2D animations. 

exp20) I know how to use software to create 3D animations. 

exp21) I know how to appropriately output digital works. 

exp22) I know how to use appropriate software to make presentations. 

E. Factor E5 (Competence in Using the Intemet): 

exp23) I understand the operational principles of the Intemet. 

exp24) I know how to use the Intemet to search for classified information. 

exp25) I know how to use the Intemet ethically. 

exp26) I am aware of intellectual property laws of the Intemet. 

exp27) I know how to use software to create Webpages. 

exp28) I know how to use the Intemet as a communication tool. 
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After the pilot study, item exp5 was removed. A new factor suggested by Dr. Karen 

Keifer-Boyd was added. The sixth factor, labeled "competence in using computer 

technology for art teaching," comprises the following five items from questions exp28 to 

exp32. 

F. Factor E6 (Competence in Using Computer Technology for Art Teaching): 

exp28) I know principles of instmctional technology. 

exp29) I know how to increase community and collaboration among leamers 

with technology. 

exp30) 1 use computer technology for student self-assessment and peer teaching. 

exp31) I know how to use computer technology for active leaming. 

exp32) I know how to create leaming websites and activities integrating the use 

of technology in student leaming. 

In Section Two, the questions of factor A2 (Concept of Digital Art) were developed 

using reverse nartation, meaning that a high score implies a negative attitude. All other 

questions in this questionnaire were developed using affirmative nartation, meaning that 

a high score implies a positive attitude. 

Validity 

The analysis of vahdity consisted of two parts. The first was the analysis of intemal 

cortelation, which showed the cortelation between the scale and each of its subscales. 

The second part was a principal components analysis (PCA), to examine how well the 

hypothesized constmcts fit the data. Two values were of main concem when examining 

constmct suitability. The first was eigenvalue, which expresses the "amount of variance" 
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a factor explains. According to the mle used in common factor analysis, for a factor to be 

significant, its eigenvalue should be greater than 1 (Darlington, 2004). 

The second concem was the value of factor loading. Sapp (2002) points out that 

though many researchers have used .30 as the critical value for significant loading, 

sample size should be taken into consideration. According to him, in a two-tailed test, the 

critical values are .512 and .434 when sample sizes are 100 and 140, respectively. Thus, 

after a conversion by calculating the linear proportion among 100, 113, and 140, a 

relative proportion between .512 and .434 is .478, which was used as the critical value for 

examining factor loadings in this study. 

In addition to eigenvalues and factor loadings, the values of communality and 

percent of variance are shown in the factor analysis tables. Communality refers to the 

proportion of variance that each item has in common with the others (Darlington, 2004). 

Percent of variance shows the percentage of the variance accounted for by the factor 

(Garson, 2004). 

Confirmatory factor analysis (CFA) was used in this study; the data was computed 

factor by factor. When setting up the step of factor extraction, "number of factor" was 

selected and was set to be I. The resuUs of the validity analysis for the scales of Attitudes 

toward Computer Technology and of Experiences in the Use of Computer Technology are 

shown below. 
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ter 
Table 4.1. Intemal Cortelation between the Scale of Attitudes toward Compute 

Technology and Experiences in the Use of Computer and their Cortesponding Subscales 

Scale Subscale Cortelation 

Coefficient 
Attitudes toward AI 357** 

Computer Concept of integrating computer 

Technology technology into art education 

A2 .866** 
Concept of digital art 

Experiences in the El 772** 

Use of Computer Competence in integrating computer 

technology with art making 

E2 .683** 

General concepts of computer 

technology 

E3 .870** 

Basic knowledge of computer 

operation 

E4 .850** 

Competence in data processing 

E5 

Competence in using the Intemet .728** 

**p<.01. 

Table 4.1 shows that the scale of Attitudes toward Computer Technology had 

significant cortelations with its two subscales (p < .01); the scale of Experiences in the 

Use of Computer Technology had significant cortelations with its five subscales (p < .01). 

The outcomes indicate a consistent intemal stmcture in each scale. 



Table 4.2. Factor Analysis of Each Subscale from the Scale of Attitudes toward Comput 
Technology 

er 

Subscale 

Al 

Concept of integrating 

computer technology 

into art education 

A2 

Concept of digital art 

Item 

attl 

att2 

att3 

attl 2 

attl 3 

attl 4 

att4 

att5 

att6 

att7 

attS 

att9 

attlO 

attll 

Factor 

Loading 

.721 

.738 

.672 

.628 

.578 

.609 

.634 

.777 

.692 

.766 

.775 

.513 

.507 

.570 

Communality 

.520 

.544 

.452 

.395 

.334 

.371 

.402 

.604 

.479 

.587 

.601 

.263 

.257 

.325 

Eigenvalue 

2.615 

3.519 

%of 

Variance 

43.588 

43.981 

Table 4.2 shows that two eigenvalues (2.651 and 3.519) in each factor were greater 

than the criterion of 1.0 as suggested by Sapp (2002) and calculated above. The factor 

loadings in factor Al ranged from .578 to .738, and in factor A2, from .505 to .777. Both 

were greater than the critical value of .478. The values of eigenvalue and factor loading 

show that the items satisfied each of the two dimensions. 

The outcomes of the analysis of intemal cortelation and factor analysis suggested 

positive validity of the scale of Attitudes toward Computer Technology. 
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Table 4.3. Factor Analysis 

Computer Technology 

Subscale 

El 

Competence in 

integrating computer 

technology with art 

making 

E2 

General concepts of 

computer technology 

E3 

Basic knowledge of 

computer operation 

E4 

Competence in data 

processing 

E5 

Competence in using 

the Intemet 

of Each Subscale from the Scale of Experiences in 

Item 

expl 

exp2 

exp3 

exp4 

exp5 

exp6 

exp7 

exp8 

exp9 

exp 10 

exp 11 

exp 12 

exp 13 

exp 14 

exp 15 

exp 16 

exp 17 

exp 18 

exp 19 

exp20 

exp2l 

exp22 

exp23 

exp4 

exp25 

exp26 

exp7 

exp 8 

Factor 

Loading 

.626 

.790 

.815 

.617 

.469 

.751 

.859 

.839 

.662 

.730 

.762 

.829 

.771 

.589 

.603 

.591 

.753 

.827 

.806 

.734 

.497 

.603 

.849 

.787 

.792 

.741 

.440 

.761 

Communality 

.392 

.625 

.664 

.381 

.220 

.564 

.738 

.703 

.438 

.533 

.580 

.687 

.594 

.346 

.346 

.349 

.566 

.683 

.650 

.539 

.247 

.364 

.720 

.620 

.627 

.550 

.194 

.579 

Eigenvalue 

2.281 

2.006 

3.179 

3.762 

3.289 

the Use of 

%of 

Variance 

45.624 

66.851 

52.977 

47.019 

54.823 
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Table 4.3 shows that the eigenvalue in each factor is greater than the criterion of 1.0. 

All factor loadings were greater than the critical value of .478 except item exp5, which 

states "I have experience in distance teaching through the Intemet" (factor loading 

was .469), and item exp27, which states "I know how to use software to create 

Webpages" (factor loading was .440). Additionally, item exp21, which states "I know 

how to appropriately output digital works," had a relatively low factor loading value 

of .497 though it was still greater than .478. Overall, the outcomes of the analysis of 

intemal cortelation and factor analysis suggested acceptable validity of the scale. 

Table 4.4. Factor Analysis of the New Subscales E3 and E4 

Factor Communality Eigenvalue % of 

Subscale Item Loading Variance 

E3 

Basic knowledge of 

computer operation 

E4 

Competence in data 

processing 

exp9 

exp 10 

exp 11 

exp 12 

exp 13 

exp 14 

exp21 

exp 15 

exp 16 

exp 17 

exp 18 

exp 19 

exp20 

exp22 

exp27 

.673 

.769 

.723 

.829 

.763 

.518 

.562 

.649 

.549 

.772 

.812 

.818 

.756 

.540 

.611 

.453 

.591 

.522 

.687 

.582 

.269 

.316 

.421 

.301 

.596 

.659 

.668 

.572 

.292 

.374 

3.420 48.854 

3.883 48.539 
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Table 4.4 shows a new factor analysis, wherein item exp21 was reclassified into 

factor E3 and item exp27 was reclassified into factor E4. This exploratory analysis was 

based on the consideration of the meanings that the two items implied. The outcomes 

were better than those of the original subscales; not only did the factor loadings of exp2l 

and exp27 rise over .478, but the eigenvalues of the two factors increased. 

Based on the examinations of intemal cortelation and factor analysis, the validity of 

the questionnaire is generally good. The outcomes of Table 4.4 suggest the necessity to 

reclassify some items into another factor. The amendment to the questionnaire is 

addressed after presenting the reliability analysis. 

ReUabihty 

The analysis of reliability in this stiidy calculated intemal consistency rehability by 

using Cronbach's coefficient. According to Sapp (2002), reliabilities of .80-.90 for 

standardized tests may be acceptable. However, for teacher-made tests, reliabilities are 

usually around .50. Items att4-attll, which asked about art teachers' attitudes toward 

digital art, were designed as reverse-scored questions. When computing the intemal 

consistency reliability, those items were recoded to obtain agreement scores with the 

other questions. 

fri addition to using the value of alpha to demonstrate Cronbach's coefficient of 

whole scale, two values were listed in the item-analysis table. The first was "item-total 

cortelation," which shows the cortelation between the score of each item and of all other 

items. David de Vaus (2002) suggests that an item should have an item-total cortelation 

of not less than .30 to remain in a scale. The second value Usted in the table was "alpha if 
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item deleted." This value estimates a new quantity of Cronbach's alpha reliability if the 

single item is removed from the scale. Gliem and Gliem (2003) claim that this is probably 

the most important column in an item-analysis table. 

Table 4.5. Reliability and Item-Analysis of the Scale of Attitudes toward Computer 

Technology 

Subscale 

Al 

Concept of integrating 

computer technology 

into art education 

A2 

Concept of digital art 

Whole Scale 

Item 

attl 

att2 

att3 

attl 2 

attl 3 

attl 4 

att4 

att5 

att6 

att7 

attS 

att9 

attlO 

attll 

Item-Total 

cortelation 

.5320 

.5347 

.4699 

.4340 

.4185 

.4526 

.4976 

.6514 

.5433 

.6164 

.6476 

.3908 

.4018 

.4633 

Alpha 

if item deleted 

.6750 

.6774 

.6953 

.7048 

.7076 

.7023 

.7921 

.7692 

.7835 

.7721 

.7684 

.8044 

.8045 

.7950 

Alpha 

.7389 

.8177 

.7764 

Table 4.5 shows reliability and item-analysis of the scale of Attitudes toward 

Computer Technology. The alpha value of .7764 reflected acceptable reliability in the 

whole scale. Two subscales also showed an acceptable reliability of .7389 and a good 

reliability of .8177. The values of "alpha if item deleted" showed that removing any 

individual item from the scale would result in decline in reliability 
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Table 4.6. Reliability and Item-Analysis of the Scale of Experiences in the Use of 

Computer Technology 

Subscale 

El 

Competence in 

integrating computer 

technology with art 

making 

E2 

General concepts of 

computer technology 

E3 

Basic knowledge of 

computer operation 

E4 

Competence in data 

processing 

E5 

Competence in using the 

Intemet 

Whole Scale 

Item 

expl 

exp2 

exp3 

exp4 

exp5 

exp6 

exp 7 

exp8 

exp9 

exp 10 

exp 11 

exp 12 

exp 13 

exp 14 

exp 15 

exp 16 

exp 17 

exp 18 

exp 19 

exp20 

exp2l 

exp22 

exp23 

exp24 

exp25 

exp26 

exp27 

exp28 

Item-Total 

cortelation 

.3922 

.5842 

.6146 

.3533 

.2814 

.4955 

.6495 

.6190 

.4956 

.5676 

.6304 

.6947 

.6509 

.4577 

.4901 

.4796 

.6480 

.7328 

.7071 

.6260 

.3694 

.4778 

.7340 

.6243 

.6297 

.5697 

.3303 

.6396 

Alpha 

if item deleted 

.6493 

.5553 

.5407 

.6611 

.7117 

.7593 

.5763 

.6142 

.7998 

.7884 

.7710 

.7556 

.7655 

.8160 

.8279 

.8287 

.8081 

.7939 

.7980 

.8106 

.8393 

.8292 

.7394 

.7702 

.7652 

.7765 

.8478 

.7595 

Alpha 

.6870 

.7503 

.8190 

.8334 

.8261 

.9227 
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Table 4.6 shows reliability and item-analysis of the scale of Experiences in the Use 

of Computer Technology. The alpha value of .9227 showed an excellent reliability of the 

whole scale. Subscales E3, E4, and E5 had good reliability with the alpha values 

of .8190, .8334, and .8261; subscales E2 had an acceptable rehability with the alpha 

value of .7503. The alpha value of .6870 showed questionable reliability in subscales El. 

However, the value of "alpha if item deleted" showed that removing item exp5, which 

states "I have experience in distance teaching through the Intemet," from the scale would 

result in an increase in alpha value to .7117, representing an acceptable reliability. Item 

exp5 was also the only item with an item-total cortelation value smaller than .30 (.2814). 

Amendment to the Questionnaire 

After analyzing validity and reliability, item exp5, "I have experience in distance 

teaching through the Intemet," was removed based on the low factor loading, low 

item-total cortelation, and high "alpha if item deleted." With regard to items exp21 and 

exp27, considering that a reclassification will resuU in a better validity than the original 

one, as I have addressed according to the outcomes of Table 4.4, item exp21, "I know 

how to appropriately output digital works," was reclassified into Factor E3, basic 

knowledge of computer operation. Item exp27, "I know how to use software to create 

Webpages," was reclassified into Factor E4, competence in data processing. 

In Section One of the questionnaire, the questions of age, number of years taught, 

and size of school were originally designed as nominal (categorical) variables. 

Considering the expert group's (see Chapter Two, Validity section, Content Validity) 

suggestion, the above three questions regarding participants' socio-demographic 
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backgrounds were rewritten as continuous variables, fristead of offering answers for 

selection, participants were asked to answer these questions in blanks. 

Response Data 

By May 10, 2004, a total number of 293 questionnaires had been obtained; the 

response rate is 58.6%. Table 4.7 displays the socio-demographic information of the 

respondents. The percentage of female art teachers is three times that of male art teachers, 

reflecting the reality of teachers' gender distribution in Taiwanese elementary and 

secondary schools (MOE, 2004, TllO, Figure 3). The number of respondents from 

national-adminisfrated metropolises is 53, from provincial-administrated large cities is 51, 

and the sum of that from county-administrated median size cities and townships is 185. 

The proportion of these three numbers is around 2:2:6; the value is close to the sample 

quota shown in Table 3.1, in which the proportion of sample schools located in 

metropohses, cities, and counties is 1:1:8. 
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Table 4.7. Socio-Demographics of the Sample 

Variable 

Gender 

Female 

Male 

Missing Data 

Educational Background 

Teacher's College/University 

Non-Teacher's 

College/University 

Missing Data 

Location of School 

Metropolis 

Large City 

Medium Size City 

Township 

Missing Data 

Age 

Number of Years Taught 

Size of School^ 

n 

218 

74 

I 

112 

180 

1 

53 

51 

136 

49 

4 

% 

74.4 

25.3 

0.3 

38.2 

61.4 

0.3 

18.1 

17.4 

46.4 

16.7 

1.4 

Min 

23 

1 

I 

Max 

55 

32 

9 

M 

32.7 

6.5 

2.7 

SD 

7.3 

6.9 

1.2 

Note. ^Size of School: Average value of class divisions per grade. 

Participants' responses to the scale of Attitudes toward Computer Technology are 

displayed in Table 4.8. The assumed mean of the Likert scale in this study is 3. The 

one-sample t-test was used to examine whether the difference between the real mean 

scores and the assumed mean score was due to sampling ertor. Table 4.8 shows that art 

teachers had significantly positive attitudes toward factor Al, "integrating computer 

technology into art education." The mean score of each item in this factor is significantly 

greater than 3. 
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The respondents did not demonstrate significantly positive or negative attitudes 

toward factor A2, "the concept of digital art." However, the mean scores of three items 

were significantly lower than the assumed mean of 3, including item att5, "so-called 

digital art should be considered a type of visual design but should not be regarded as art;" 

item att6, "Webpage design is not art; rather, it is technical design;" and item att8, 

"fritemet art is less valuable than other fonns of art because it cannot be exclusively 

collected." Three items had significantly higher mean scores than 3, including item 4, "a 

computer can be a medium for communicating works of art but should not be a tool for 

creating art" (p < .01); item att7, "digital art is less valuable than other forms of art 

because it can be reproduced over and over again" (p < .01); item attlO, "viewers who are 

likely to browse digital art on a computer usually ignore the original artwork displayed in 

museums and galleries" (p < .001); and item attll, "appreciating digital art is a solitary 

activity because it limits interaction to that between a computer and its user" (p < .001). 

The statistical data shows that the standard deviations of factor Al and each of its 

item are obviously greater than that of factor A2, indicating that art teachers' attitudes 

toward digital art had greater intemal discrepancy than their attitudes toward integrating 

computer technology into art education. This phenomenon was carefiilly examined and is 

discussed later in this section. 
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Table 4.8. Scores of Attitudes toward Computer Technology 

Variable M SD 
t 

Al 4.04 0.55 

atil 4.08 0.86 

att2 4.16 0.80 

att3 4.27 0.65 

a" 12 4.12 0.68 

attl3 3.82 0.83 

attl4 3.81 0.96 

A2 3.08 0.82 

32.20*** 

21 53*** 

24.63*** 

33.39*** 

28.20*** 

16.87*** 

14 39*** 

1.59 

att4 3.21 1.24 2.92** 

attS 2.67 1.16 -4.84*** 

att6 2.80 1.10 -3.09** 

att7 3.21 1.21 3.00** 

att8 2.81 1.10 -2.93** 

att9 2.95 1.15 -0.76 

attlO 3.35 1.17 5.09*** 

attll 3.60 1.09 9.50*** 

*p < .05. **p < .01. ***p < .001. 

Participants' responses to the scale of Experiences in Using Computer Technology 

are shown in Table 4.9. The one-sample t-test shows that art teachers had significantly 

positive attitudes toward each of the six factors regarding their experiences in using 

computer technology. The mean scores of three items were significantly lower than the 

assumed mean of 3, including item exp 13, "I know about fiinctions and applications of 

one or more programming languages" (p < .01); item expl8, "I know how to use software 

to create 3D images" (p < .001); and item exp20, "I know how to use software to create 

3D animations" (p < .001). Item expl9, "I know how to use software to create 2D 
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animations," has a mean close to the assumed mean, indicating that art teachers had 

neutral opinions on this question. Except the above four items, the means of the 

remaining items are significantly greater than the assumed mean of 3. 

The outcome of the statistical data shows that Taiwanese art teachers have some 

statistically positive experience in the use of computer technology However, the inquiry 

that whether different socio-demographic backgrounds result in different outcome relies 

on further analyses which will be addressed later. Moreover, the significantly limited (i.e. 

statistically negative) experiences show that some of art teachers' competences in the use 

of computer technology needs to be increased. This indicates the necessity of the 

on-the-job fraining which is discussed in Chapter Five. 

Table 4.9. Scores of Experiences in Using Computer Technology 

Variable M SD t 

El 

expl 

exp2 

exp3 

exp4 

E2 

exp5 

exp6 

exp7 

3.72 

4.13 

3.37 

3.43 

3.95 

4.00 

4.32 

3.72 

3.95 

0.79 

0.87 

1.06 

1.09 

0.86 

0.62 

0.63 

0.96 

0.77 

15.59*** 

22.36*** 

5.88*** 

6.82*** 

18.98*** 

27.32*** 

35.86*** 

12.82*** 

21.04*** 
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Table 4.9. (Continued) 

Variable 

E3 

exp8 

exp9 

exp 10 

exp 11 

exp 12 

exp 13 

exp 14 

E4 

exp 15 

exp 16 

exp 17 

exp 18 

exp 19 

exp20 

exp21 

exp22 

E5 

exp23 

exp24 

exp25 

exp26 

exp27 

E6 

exp28 

exp29 

exp30 

exp3l 

exp32 

M 

3.67 

3.97 

3.92 

3.66 

3.73 

3.35 

2.86 

4.17 

3.35 

3.27 

4.01 

3.42 

2.70 

3.01 

2.44 

4.19 

3.80 

4.11 

4.05 

4.27 

4.00 

3.97 

4.24 

3.62 

3.70 

3.72 

3.56 

3.55 

3.58 

SD 

0.76 

0.87 

0.90 

1.02 

0.92 

I.IO 

1.13 

0.78 

0.80 

1.15 

0.91 

1.23 

1.15 

1.24 

1.04 

0.86 

1.09 

0.64 

0.83 

0.75 

0.88 

0.90 

0.76 

0.84 

0.91 

0.89 

0.95 

1.00 

1.04 

t 

15.08*** 

19.06*** 

17.60*** 

11.02*** 

13 52*** 

5 41*** 

-2.17** 

25.88*** 

7.55*** 

4.06*** 

18.93*** 
c gi*** 

-4 52*** 

0.09 

-9 27*** 

23.89*** 

12.54*** 

29 42*** 

21.73*** 

29.06*** 

19.35*** 

18.53*** 

28.05*** 

12.68*** 

13.15*** 

13.72*** 

10.05*** 

Q AQ*** 

Q CQ*** 

**p<.01. ***p<.00l. 
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Data Analyses in Response to Research Hypotheses 

Eight research hypotheses were designed in this study to reflect the research 

questions, and ultimately fulfill the purpose of the research. Through data analysis, the 

reflective information was used to answer each of the eight research hypotheses. In order 

to simplify the statistic tables, the subscales in the scale of Experiences in the Use of 

Computer Technology were labeled El, E2, E3, E4, E5, and E6. Their titles, as listed in 

the following, were omitted from the tables. 

El: Competence in Integrating Computer Technology with Art Making 

E2: General Concepts of Computer Technology 

E3: Basic Knowledge of Computer Operation 

E4: Competence in Data Processing 

E5: Competence in Using the Intemet 

E6: Competence in Using Computer Technology for Art Teaching 

Eight hypotheses and their cortesponding data analyses are addressed below. 

Hypothesis HI: There is a significant difference between female art teachers and male 

art teachers regarding their experiences in using computer technology. 

An independent-samples t-test was used to compare the means between two gender 

groups in response to their experiences in using computer technology. Table 4.10 shows 

that there were no significant differences between males and females in all six factors 

regarding the experiences of using computer technology. 
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Table 4.10. T-tests for Experiences in Using Computer Technology between Two 
Different Gender Groups 

Variable n M SD 

-0.768 

El 

Female 

Male 

E2 

Female 218 3.98 0.64 -0.790 

Male 

E3 

Female 218 3.62 0.76 -2.011 

Male 

E4 

Female 218 3.31 0.79 -1.674 

Male 

E5 

Female 218 4.13 0.65 0.825 

Male 

E6 

Female 218 3.61 0.84 -0.189 

Male 

Hypothesis H2: There is a significant difference between art teachers who graduated 

from teacher universities/colleges and art teachers who graduated from non-teacher 

universities/colleges, regarding their experiences using computer technology. 

Table 4.11 shows that there were no significant differences between graduates of 

teacher's college/university and non-teacher's college/university in all six factors 

regarding the experiences of using computer technology. 

218 
74 

218 

74 

218 

74 

218 

74 

218 

74 

218 

74 

3.70 

3.78 

3.98 

4.05 

3.62 

3.82 

3.31 

3.49 

4.13 

4.05 

3.61 

3.64 

0.78 

0.84 

0.64 

0.59 

0.76 

0.72 

0.79 

0.83 

0.65 

0.63 

0.84 

0.83 
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Table 4.11. T-tests for Experiences in Using Computer Technology between Two 

Different Educational Background Groups 

Variable n M SD 

El 

Teacher's College/University 112 3.67 0.83 -0.79 

Non-Teacher's College/University 

E2 

Teacher's College/University 112 4.01 0.61 0.36 

Non-Teacher's College/University 

E3 

Teacher's CollegeAJniversity 112 3.58 0.76 -1.47 

Non-Teacher's College/University 

E4 

Teacher's College/University 112 3.25 0.86 -1.73 

Non-Teacher's College/University 

E5 

Teacher's College/University 112 3.99 0.67 -2.47 

Non-Teacher's College/University 

E6 
Teacher's College/University 112 3.49 0.84 -2.11 
Non-Teacher's College/University 

112 

180 

112 

180 

112 

180 

112 

180 

112 

180 

112 

180 

3.67 

3.75 

4.01 

3.99 

3.58 

3.72 

3.25 

3.41 

3.99 

4.18 

3.49 

3.70 

0.83 

0.77 

0.61 

0.64 

0.76 

0.75 

0.86 

0.76 

0.67 

0.61 

0.84 

0.82 

Hypothesis H3: There are significant differences between art teachers who are teaching 

respectively in metropolis, large cities, medium size cities, and townships, regarding their 

experiences using computer technology. 

An analysis of variance (ANOVA) was used here to examine whether significant 

differences existed within four items of independent variables in Hypotheses H3. Table 

4.12 shows that for each subscale in the scale of Experiences in Using Computer 

Technology, there were no significant differences within the respondents from the 
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locations of metropolises, provincial-administrated cities, county-administrated cities, 

and townships. 

Table 4.12. Analysis of Variance for Experiences in Using Computer Technology by 

Location of School 

Source/Location of School SS df MS F p 

"EI 

Between groups 1.21 4 0.30 0.480 .750 

Within group 181.79 288 0.63 

Total 183.00 292 

E2 

Between groups 2.27 4 0.57 1.469 .212 

Within group 111.28 288 0.39 

Total 113.55 292 

E3 

Between groups 1.02 4 0.26 0.443 .777 

Within group 165.71 288 0.58 

Total 166.73 292 

E4 

Between groups 1.01 4 0.25 0.389 .817 

Within group 187.80 288 0.65 

Total 188.82 292 

E5 

Between groups 2.28 4 0.57 1.379 .241 

Within group 118.88 288 0.41 

Total 121.16 292 

E6 

Between groups 3.50 4 0.88 1.252 .289 

Within group 201.26 288 0.70 

Total 204.76 292 
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Table 4.13. Cortelation Coefficients between Age, Number of Years Taught, and Size of 

School and Experiences in Using Computer Technology 

Variable El E2 E3 E4 E5 E6 

* * 1 0 * * 18** -.08 

-.14** 

.16** 

Age -.11* ..07 -.19** -.14 

Number of Years Taught .12* -.06 -.18** .16** 22*** 

Size of School T2* .06 .13* .08 .04 

*p < .05. **p < .01. ***p < .001. 

Hypothesis H4: There is a significant relationship between art teachers' age and their 

experiences using computer technology. 

A cortelation coefficient was used to examine whether there are significant 

cortelations between participants' experiences using computer technology and their 

socio-demographic descriptors, which were treated as continuous variables, such as age, 

number of years taught, and size of school in terms of the class divisions. 

Table 4.13 shows that significant negative cortelation existed between respondents' 

age and their competence in integrating computer technology with art making (El), basic 

knowledge of computer operation (E3), competence in data processing (E4), and 

competence in using the Intemet (E5). 

Hypothesis H5: There is a significant relationship between art teachers' total number of 

years taught and their experiences using computer technology. 

Table 4.13 shows that significant negative cortelations existed between respondents' 

number of years taught and their competence in integrating computer technology with art 

making (El), general concepts of computer technology (E2), basic knowledge of 

computer operation (E3), competence in data processing (E4), competence in using the 
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intemet (E5), and competence in using computer technology for art teaching (E6). 

Hypothesis H6: There is a significant relationship between the size of art teachers' 

schools in terms of the number of the class divisions and art teachers' experiences using 

computer technology. 

Table 4.13 shows that a significantiy positive cortelation exists between the size of 

art teachers' schools and art teachers' competence in integrating computer technology 

with art making (El), basic knowledge of computer operation (E3), and competence in 

using computer technology for art teaching (E6). 

Hypothesis H7: An art teacher's experiences in the use of computer technology have 

significant impacts on his/her attitudes toward integrating computer technology with art 

instruction and toward digital art. 

Table 4.14. Cortelation Coefficients between Each Experience-Factor 

Variable El E2 E3 E4 E5 E6 

El 

E2 

E3 

E4 

E5 

E6 
V V ^ • | ^ ^^ .001. 

53*** 
^9*** 

• 7 1 * * * 

42*** 

.63*** 

go*** 

.55*** 

.55*** 
^2*** 

go*** 

.62*** 

.62*** 

-

.58*** 

.66*** .58 * * * 
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Before displaying the outcome of the multiple regression models, an examination of 

the cortelation coefficients between each experience-factor is necessary. Table 4.14 

shows that there are significantly positive cortelations within six experience-factors (p 

< .001). This indicates that these six factors are not perfectly independent factors, thus 

when establishing the multiple regression equations, they might interfere with each other. 

Table 4.15. Experiences in the Use of Computer Technology to Predict Attitudes toward 

Integrating Computer Technology with Art Instmction and toward Digital Art 

Dependent Variable 

Al 

Concept of 

integrating 

computer 

technology into art 

education 

A2 

Concept of digital 

art 

R 

R 

Independent 

Variable 

El 

E2 

E3 

E4 

E5 

E6 

= .54 

El 

E2 

E3 

E4 

E5 

E6 

= .30 

R 2 = 

R2 

B 

0.28 

0.10 

0.09 

-O.Ol 

0.02 

-0.05 

= .29 

-0.26 

0.04 

0.25 

-0.33 

-0.10 

0.22 

= .09 

SE 

0.06 

0.06 

0.08 

0.07 

0.06 

0.05 

p = ][9 74*** 

0.09 

0.11 

0.13 

O.ll 

O.IO 

0.08 

F = 4.65*** 

P 

.41 

.11 

.12 

-.01 

.03 

-.07 

.26 

.03 

.23 

.32 

-.08 

.22 

t 

5.30*** 

1.50 

1.20 

-0.08 

0.37 

-0.93 

-2.88** 

0.36 

1.99* 

-2.93** 

-1.04 

2.62** 

*p < .05. **p < .01. ***p < .001. 
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Table 4.15 reports two multiple regression models, which were based on 

respondents' six factors of experiences in using computers, thus predicting the 

respondents' attitudes toward integrating computer technology into art instmction and 

toward digital art. The first model shows that using six experience factors to predict art 

teachers' attitudes toward integrating computer technology into art education was 

significant (F = 19.74, p < .001), accounting for 29% of the variance. The second model 

shows that using six experience factors to predict art teachers' attitudes toward digital art 

was also significant (F = 4.65, p < .001), accounting for 9% of the variance. 

The outcomes suggest that an art teacher's experiences in the use of computer 

technology have significant impacts on his/her attitudes toward integrating computer 

technology with art instmction and toward digital art. In model A2, four factors shows 

significant effect, including El, E3, E4, E6, suggesting that art teachers' attitudes toward 

digital art are impacted by their competence in integrating computer technology with art 

making (P = -.26, t = -2.88, p < .01), general concepts of computer technology (P = .23, t 

= 1.99 p < .05), competence in data processing (P = -.32, t = -2.93, p < .01), and 

competence in using computer technology for art teaching (P = .22, t = 2.62, p < .01). 

Among these four factors, P values of El and E4 are negative, meaning that the 

additional scores of El or E4 will result in a decrease in the score of A2, the attitude 

toward digital art. 

However, in model Al, only factor El appears to be significant (P = .41, t = 5.3, p 

< .001). This might result from the cortelative effect which was mentioned when 

interpreting Table 4. 14., indicating that the effects of the other five factors (E2-E6) on art 
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teachers' attitudes toward integrating computer technology into art education was 

captured by El, the factor of "competence in integrating computer technology with art 

making." 

In order to explore further the effect that resulted from these other five factors after 

excluding factor El, an extra multiple regression equation was computed, as shown in 

Table 4.16. The outcome shows that using these five experience factors to predict art 

teachers' attitudes toward integrating computer technology into art education was also 

significant (F = 16.51, p < .001), accounting for 22% of the variance. Among five 

predictors, E2 and E3 appear significant effect (p = .15 and .23; t = 2.01 and 2.16; p 

< .01), suggesting that art teachers' general concepts of computer technology (E2) and 

basic knowledge of computer operation (E3), along with their competence in integrating 

computer technology with art making (El), are important factors that impact their 

attitudes toward integrating computer technology into art education. 

Table 4.16. Experiences Excluded Factor El to Predict Attitudes toward Integrating 

Computer Technology with Art Education 

Dependent Variable 

Al 

Concept of integrating 

computer technology 

into art education 

R = 

Independent 

Variable 

E2 

E3 

E4 

E5 

E6 

.47 R2 = .22 

B 

0.13 

0.17 

0.09 

-0.03 

0.03 

F = 

SE 

0.07 

0.08 

0.07 

0.06 

0.05 

= 16.51 *** 

P 

.15 

.23 

.14 

-.04 

.05 

t 

2.01* 

2.16* 

1.41 

-0.54 

0.65 

•̂ p < .05. 
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Hypothesis H8: An art teacher's socio-demographic background and experiences with 

computer technology can be used to predict his/her attitudes toward integrating computer 

technology with art instruction and toward digital art. 

Table 4.17 reports a muftiple regression model, which was based on respondents' six 

socio-demographic descriptors and six factors of experiences in using computers, thus 

predicting the respondents' concept of integrating computer technology into art education. 

The overall model of using 12 variables to predict art teachers' concepts of integrating 

computer technology into art education was significant (F = 9.59, p < .001), accounting 

for 33% of the variance. One significant predictor was El, which was found to have 

significant beta weight of .42 (t = .532, p < .001). This suggests an art teacher's 

competence in integrating computer technology with art making (El) can be used to 

predict his/her attitude toward integrating computer technology into art education. 
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Table 4.17. Socio-Demographic Background and Experiences in Using Computer to 

Predict Attitudes toward Integrating Computer Technology with Art Instmction 

Variable 

El 

E2 

E3 

E4 

E5 

E6 

Gender^ 

Educational Backgrovmd^ 

Location of School'̂  

Mefropolis'^ 

Medium Size City^ 

Townshipf 

Age 

Number of Years Taught 

Size of School 

B 

0.29 

0.10 

0.10 

0.05 

0.02 

-0.05 

-0.02 

0.09 

0.15 

0.02 

0.12 

-0.00 

0.01 

0.01 

SE 

0.06 

0.07 

0.08 

0.07 

0.06 

0.05 

0.06 

0.05 

0.09 

0.08 

0.10 

0.01 

0.01 

0.01 

P 
.42 

.10 

.13 

.00 

.03 

.08 

-.01 

.10 

.10 

.02 

.08 

-.04 

.19 

.06 

t 

5.32*** 

1.34 

1.24 

0.01 

0.35 

-0.99 

-0.27 

1.77 

1.61 

0.23 

1.23 

-0.42 

1.80 

1.14 

R = .57 R2 = .33 F = 9.59*** 

***p<.001. 

Coding: 

^Gender: Female = 0, Male = 1 

''Educational Background: Graduate of Teacher's College/University = 0 

Graduate of Non-Teacher's College/University = 1 

^Baseline group of Location of School: Large City 

^Metropolis: Metropolis = I, Other = 0 

^Medium Size City: Medium Size City = I, Other = 0 

^Township: Township = I, Other = 0 
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Table 4.18. Socio-Demographic Background and Experiences in Using Computer to 

Predict Attitudes toward Digital Art 

Variable 

El 

E2 

E3 

E4 

E5 

E6 

Gender^ 

Educational Background'^ 

Location of School 

Metropolis'! 

Mediiun Size City^ 

Townshipf 

Age 

Number of Years Taught 

Size of School 

R = .35 

B 

-0.25 

0.06 

0.24 

-0.36 

-0.13 

0.22 

0.16 

0.20 

0.02 

0.04 

0.13 

-0.01 

0.01 

-0.00 

SE 

0.09 

O.ll 

0.13 

O.ll 

0.10 

0.08 

0.10 

0.08 

0.16 

0.13 

0.16 

0.01 

0.01 

0.01 

R2 = . 1 2 F = 

P 
-.24 

.05 

.22 

.35 

-.10 

.22 

.10 

.16 

.01 

.03 

.06 

-.11 

.06 

-.01 

= 2.73** 

t 

-2.71** 

0.58 

1.85 

-3.13** 

-1.29 

2.55* 

1.62 

2.42* 

0.11 

0.34 

0.77 

-0.91 

0.49 

-0.16 

*p<.05. **p<.01 

Coding: 

^Gender: Female = 0, Male = 1 

''Educational Background: Graduate of Teacher's College/University = 0 

Graduate of Non-Teacher's College/University = 1 

'̂ Baseline group of Location of School: Large City 

dMetropohs: Metropolis = I, Other = 0 

^Medium Size City: Medium Size City = 1, Other = 0 

^Township: Township = 1, Other = 0 

The multiple regression model as shown in Table 4.18 was to predict the 

respondents' concept of digital art, based on respondents' six socio-demographic 

descriptors and six factors of experiences in using computers. The overall model of using 
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12 variables to predict art teachers' attitudes toward digital art was significant (F = 2.73, 

p < .01), accounting for 12% of the variance. Four variables were found to have 

significant beta weights. The first was factor E4 (p = -.35, t = -3.13, p < .01). The second 

was factor El (p = -.24, t = -2.71, p < .01). The third significant predictor was factor E6 

(p = .22, t = 2.55, p < .05). The fourth was educational background (p = .16, t = 2.42, p 

< .05). This suggests that one can predict an art teacher's attitude toward digital art if one 

has data pertaining to his/her competence in data processing (E4), competence in 

integrating computer technology with art making (El), competence in using computer 

technology for art teaching (E6), and educational background. The minus P values of E2 

and E4 indicate the negative effects between these two factors and their predicting 

attitude factor 

An art teacher's educational background was found to be the only demographic 

descriptor that significantly contributed to predict his/her attitude toward digital art. A 

cortelation coefficient, which was obtained from the process of computing the multiple 

regression, shows that art teachers' educational backgrounds were significantly related to 

their number of years taught (r = -.33, p < .001). The negative coefficient value indicates 

that art teachers who graduated from non-teacher colleges/universities have relatively 

fewer teaching years than those who graduated from teacher colleges/universities. 

Additional Data Analysis 

In the previous data analysis the standard deviations of factor Al and each of its 

item are obviously greater than that of factor A2, suggesting that art teachers attitudes 
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toward digital art had greater intemal discrepancy than their attitudes toward integrating 

computer technology into art education. In order to explore in detail about how art 

teachers' experiences in the use of technology impact their attitudes toward digital art, an 

additional multiple regression equation was computed to examine the effects of six 

experience-factors on art teachers' responses in each item of factor Al, attitudes toward 

digital art. 

Table 4.19 shows that all multiple regression models appeared to be significant for 

all items except item att4, "a computer can be a medium for communicating works of art 

but should not be a tool for creating art" and item attlO, "viewers who are likely to 

browse digital art on a computer usually ignore the original artwork displayed in 

museums and galleries." A significant predictor, E4 (p = -.28, t = -2.49, p < .01), 

appeared in item att4. The outcomes of each significant item were reported as the 

following: 

Itematt5: So-called digital art should be considered a type of visual design but 

should not be regarded as art. The overall model accounted for 10% of the variance (F = 

5.54, p < .001). Significant predictors included El (P = -.22, t = -2.52, p < .05), E3 (P 

= .31, t = 2.66, p < .01), E4 (p = -.36, t = -3.31, p < .01), and E6 (p = .23, t = 2.79, p 

<.0l). 

Item att6: Webpage design is not art; rather, it is technical design. The overall model 

accounted for 13% of the variance (F = 7.31, p < .001). Significant predictors included 

El (p = -.27, t = -3.21, p < .01), E3 (P = .26, t = 2.31, p < .05), E4 (P = -.43, t = -3.99, p 

< .001), and E6 (p = .25, t = 3.16, p < .01). 
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Item att7: Digital art is less valuable than other forms of art because it can be 

reproduced over and over again. The overall model accounted for 7% of the variance (F = 

4.05, p < .01). The only significant predictor was E4 (p = -.31, t = -2.79, p < .01). 

Item att8: Intemet art is less valuable than other forms of art because it cannot be 

exclusively collected. The overall model accounted for 4% of the variance (F = 2.16, p 

< .05). The only significant predictor was E4 (P = -.24, t = -2.14, p < .05). 

Item att9: The development of digital art is constrained by the size of the population 

of people who own or use computers. The overall model accounted for 5% of the 

variance (F = 2.70, p < .05). Significant predictors included El (p = -.28, t = -3.17, p 

< .01) and E6 (p = .21, t = 2.50, p < .05). 

Item attll: Appreciating digital art is a solitary activity because it limits interaction 

to that between a computer and its user. The overall model accounted for 4% of the 

variance (F = 2.41, p < .05). Significant predictors included El (P = -.29, t = -3.24, p 

< .01), E3 (p = .25, t = 2.08, p < .05), and E6 (p = .17, t = 2.08, p < .05). 

Four important trends were revealed from the above outcomes. First, factor E4, 

"competence in data processing," had a significantly negative effect on the first five items 

from att4 to attS. As mentioned previously, the composition of att4 to attS was the reverse 

statement; a higher score in these items indicated a less positive attitude toward the 

artistic value of digital art. The negative effect of E4 on these five items suggested that art 

teachers' competence in data processing had positive effect on their attitude toward the 

artistic value of digital art. 

Second, factor El, "competence in integrating computer technology with art 
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making," had a significantly negative effect on four items includes att5, att6, att9, and 

attll. The composition of att9 to attl I was also reverse, which implied a pessimistic 

notion of the development of digital art. The negative effect of El on items att9 and attll 

suggested that art teachers' competence in integrating computer technology with art 

making had a positive effect on their optimistic attitude toward the development of digital 

art. Additionally, items att5 and att6 addressed specially the disagreement between the 

value of art and design. The negative effect of El on items att5 and att6 suggested that art 

teachers' competence in integrating computer technology with art making had a positive 

effect of regarding art and design as the same creative activity. 

Third, in addition to El, factor E3, "basic knowledge of computer operation" and 

factor E6, "competence in using computer technology for art teaching" also had 

significant impacts on att5 and att6; however, then effect was positive, indicating that art 

teachers' basic knowledge of computer operation, along with their competence in using 

computer technology for art teaching, tended to affect the disagreement between the 

value of art and design. 

Fourth, in addition to items att5 and att6, factor E6 also had a significantly positive 

effect on items att9 and attll. The positive effect of factor E6 on items att9 and attll 

suggested that art teachers' competence in using computer technology for art teaching 

tended to affect their pessimistic attitude toward the development of digital art. 
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Table 4.19. Experiences in the Use 

Attitudes toward Digital Art 
of Computer Technology to Predict Each Item of 

Dependent Variable 

att4 

A computer can be a medium 

for communicating works of 

art but should not be a tool for 

creating art 

R = .19 

att5 

So-called digital art should be 

considered a type of visual 

design but should not be 

regarded as art 

R = .32 

att6 

Webpage design is not art; 

rather, it is technical design 

R = .36 

att7 

Digital art is less valuable 

than other forms of art 

because it can be reproduced 

over and over again 

R = .28 

Independent 

Variable 

El 

E2 

E3 

E4 

E5 

E6 

R2 = .03 

El 

E2 

E3 

E4 

E5 

E6 

R2 = . 1 0 

El 

E2 

E3 

E4 

E5 

E6 

R 2 = . 1 3 

El 

E2 

E3 

E4 

E5 

E6 

R2 = .07 

B 

-0.13 

-0.03 

0.28 

-0.43 

-0.09 

0.25 

F = 

-0.32 

-0.14 

0.48 

-0.52 

-0.24 

0.32 

SE 

0.14 

0.16 

0.19 

0.17 

0.15 

0.12 

1.83 

0.12 

0.14 

0.17 

0.15 

0.14 

O.ll 

F = 5.54*** 

-0.38 

0.10 

0.38 

-0.58 

-0.14 

0.33 

0.12 

0.13 

0.16 

0.14 

0.13 

0.10 
p = 7 31*** 

-0.16 

0.11 

-0.03 

-0.46 

0.24 

0.18 

0.13 

0.15 

0.18 

0.16 

0.14 

0.12 

F = 4.05** 

P 

-.08 

-.01 

.17 

-.28 

-.04 

.16 

-.22 

-.07 

.31 

.36 

-.13 

.23 

-.27 

.06 

.26 

-.43 

-.08 

.25 

-.10 

.05 

-.02 

-.31 

.13 

.12 

t 

-0.92 

-0.18 

1.40 

-2.49* 

-0.56 

1.92 

-2.52* 

-0.93 

2.66** 

-3.31** 

-1.67 

2.79** 

-3.21** 

0.77 

2.31* 
-3 99*** 

-1.08 

3.16** 

-1.20 

0.70 

-0.21 

-2.79** 

1.64 

1.52 
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Table 4.19. (Continued) 

Dependent Variable 

attS 

Intemet art is less valuable 

than other forms of art 

because it cannot be 

exclusively collected 

R = .20 

att9 

The development of digital art 

is consfrained by the size of 

the population of people who 

own or use computers 

R = .23 

attlO 

Viewers who are likely to 

browse digital art on a 

computer usually ignore the 

original artwork displayed in 

museums and galleries 

R = .14 

attll 

Appreciating digital art is a 

solitary activity because it 

limits interaction to that 

between a computer and its 

user 

R = .22 

Independent 

Variable 

El 

E2 

E3 

E4 

E5 

E6 

R2 = .04 

El 

E2 

E3 

E4 

E5 

E6 

R2 = .05 

El 

E2 

E3 

E4 

E5 

E6 

R2 = .02 

El 

E2 

E3 

E4 

E5 

E6 

R2 = .04 

B 

-0.03 

0.22 

0.10 

-0.33 

-0.08 

-0.02 

F = : 

-0.41 

-0.06 

0.33 

-0.13 

-0.23 

0.29 

SE 

0.12 

0.14 

0.17 

0.15 

0.13 

O.ll 

2.16* 

0.13 

0.15 

0.18 

0.16 

0.14 

O.ll 

F = 2.70* 

-0.25 

0.17 

0.13 

-0.06 

-0.19 

0.13 

F = ] 

-0.40 

-0.08 

0.36 

-0.10 

-0.10 

0.23 

0.13 

0.15 

0.18 

0.16 

0.14 

0.12 

[.05 

0.12 

0.14 

0.17 

0.15 

0.13 

0.11 

F = 2.42* 

P 

-.02 

.12 

.07 

-.24 

-.05 

-.01 

-.28 

-.03 

.22 

-.09 

-.13 

.21 

-.17 

.09 

.08 

-.04 

.10 

.09 

-.29 

-.04 

.25 

-.07 

-.05 

.17 

t 

-0.25 

1.52 

0.58 

-2.14* 

-0.61 

-0.22 

-3.17** 

-0.37 

1.83 

-0.83 

-1.63 

2.50* 

-1.89 

1.09 

0.69 

-0.38 

-1.29 

1.08 

-3.24** 

-0.53 

2.08* 

-0.67 

-0.73 

2.08* 

*p < .05. **p < .01. ***p < .001. 
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Summary 

The goal of the survey is to investigate how art teachers' experiences regarding the 

use of computer technology influenced their attitudes toward digital art and their concepts 

of integrating instmction and art creation with computer technology. Two scales used in 

this study, including the experience scale constmcted by six factors and the attitude scale 

constmcted by two factors, were found to be valid and reliable. After analyzing the 

survey data, evidence was found to address research hypotheses as follows. 

1. Art teachers' socio-demographic descriptors of gender, educational background 

(teacher universities/colleges or non-teacher universities/colleges), and location of 

school (metropolis, large cities, medium size cities, or townships) were not found 

to contribute to the difference regarding their experiences in using computer 

technology. 

2. There is a significant cortelation between art teachers' age and their experiences 

using computer technology. The younger a teacher is, the more positive experience 

he/she shows in integrating computer technology with art making; possessing basic 

knowledge of computer operation; conducting data processing; and using the 

Intemet. However, age was not found to contribute to the difference regarding an 

art teacher's experience in general concepts of computer technology and using 

computer technology for art teaching. 

3. There is a significant relationship between art teachers' number of years taught and 

their experiences in using computer technology New recmited teachers showed 

more positive experiences than did the more experienced teachers in integrating 
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computer technology with art making; basic knowledge of computer operation; 

competence in data processing; competence in using the Intemet; and using 

computer technology for art teaching. However, the number of years taught was not 

found to contribute to the difference regarding their experiences in general 

concepts of computer technology. 

4. There is a significant relationship between school size and art teachers' experiences 

in using computer technology Art teachers who taught in a large school (in terms 

of the number of the class divisions) tended to have more positive experiences than 

art teachers who taught in a small school, including the integration of computer 

technology with art making; basic knowledge of computer operation; and the use of 

computer technology for art teaching. 

5. An art teacher's experiences with computer technology were found to have a 

significant impact on his/her attitudes. With regard to the attitude toward 

integrating computer technology with art instmction, the only significant factor is 

art teachers' competences in integrating computer technology with art making. 

After excluding the strong cortelative effect of this factor by eliminating it from the 

multiple regression equation, two more factors were also found to be important, 

including art teachers' general concepts of computer technology and basic 

knowledge of computer operation. With regard to the attitude toward digital art, 

four factors should be taken into consideration, including teachers' competence in 

integrating computer technology with art making; basic knowledge of computer 

operation; competence in data processing; and competence in using computer 
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technology for art teaching. 

6. An art teacher's socio-demographic background and experiences with computer 

technology were found to have an overall impact on his/her attitudes toward 

applying computer technology to art instmction and toward digital art. An art 

teacher's competence in integrating computer technology with art making is the 

only significant factor for predicting his/her attitudes toward integrating computer 

technology with art instmction. An art teacher's attitude toward digital art can be 

predicted by his/her competence in data processing; competence in integrating 

computer technology with art making; competence in using computer technology 

for art teaching; and educational background. However, the first two factors had 

reverse effect on the attitude toward digital art because of the negative P 

coefficients, suggesting that the more art teachers had positive experiences of 

competence in integrating computer technology with art making and competence in 

data processing, the more negative effects were reflected in their attitudes toward 

digital art. 

7. Based on the finding that art teachers' attitudes toward digital art had strong 

intemal discrepancy, an additional multiple regression equation was used to explore 

how six experience-factors impacted their opinions in response to each question 

when inquiring their attitudes toward digital art. Four important outcomes were 

obtained. First, art teachers' competence in data processing had positive effect on 

their attitude toward the artistic value of digital art. Second, art teachers' 

competence in integrating computer technology with art making not only benefited 
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optimistic attitudes toward the development of digital art, but also had positive 

effect on regarding art and design as the same creative activity Third, art teachers' 

basic knowledge of computer operation, along with their competence in using 

computer technology for art teaching, tended to benefit the disagreement between 

the value of art and design. Fourth, art teachers' competence in using computer 

technology for art teaching tended to benefit pessimistic attitudes toward the 

development of digital art. 

In this chapter, the findings of survey data were analyzed in response to the inquiries 

of research hypotheses. How to use the implications of these results to answer the 

research questions and ultimately fiilfill the purpose of the research is addressed in 

Chapter Five. 
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CHAPTER FIVE 

FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS 

Discussion of Findings 

In order to specify the purpose of this study seven questions were addressed in 

Chapter One. The following discussion is based on the review of literature and the results 

of data analysis, by which to respond to the research questions of this study 

Research Question One: According to the pertinent literature, how does the 

socio-historical background of Taiwanese society influence implementation of the 2002 

l^'-gf grade curriculum alignment? 

Taiwanese society moves quickly in response to global trends in the development of 

computer technology. This adjustability is based on the result of three important 

socio-historical factors: first, the country's power of cultural fusion brought about by 

historical forces; second, its indigenous island economic style, and third, its emphasis on 

education. These three features not only resulted in the globalization of Taiwan, but also 

influenced the development of Taiwanese education. 

The United States' culture has become prevalent in Taiwan since the end of World 

War II. Many U.S. educational models were introduced to Taiwan after the late 1970s 

when a great number of overseas students returned from the U.S. As a result, 

discipline-based art education (DBAE) was adopted in the 1980s. The notion of an 

interdisciplinary curriculum was soon accepted in the latest wave of Taiwanese education 

reform and developed into the 2002 I "-9"' grade curriculum alignment. For years, 
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Taiwanese society has revealed remarkable vitality in adapting itself to the intemational 

flow. This adaptability is ultimately based on its unique socio-historical background. 

Research Question Two: According to the pertinent literature, does computer technology 

change the pedagogy and content of art education, and how does it prescribe, if at all, 

ways to improve curricula in Taiwanese art education? 

Technology impacts education at every level. At the tum of the twentieth century, 

the combination of printing techniques and photography not only changed the notion of 

art creation, but also enhanced the study of art. Today, computer technology has brought 

about a revolutionary change in art education. Through the overwhelming functions of 

data processing, audio and video performances, along with the development of the 

Intemet, computer technology has enabled the pedagogy and content of art education 

shift from teacher-centered to student-centered, from standardized to individualized, from 

mainsfream to multicultural, and from discipline-based to interdisciplinary. 

One of the most important contributions of the Taiwanese 2002 curriculum is 

MOE's abolition of long-term control over the national curriculum standard in favor of 

flexible curriculum guidelines. Thus, art teachers are empowered to develop more 

flexible teaching content. In the 2002 curriculum alignment, art education is included in 

the domains of Arts and Humanities. The whole curricular stmcture emphasizes an 

interdisciplinary teaching approach. The fulfillment of the new curriculum relies on the 

use of technology, especially computer technology 

Technology not only changes teaching styles, but also is itself a subject that should 

be included in teaching content. To this end, Taiwanese education has demonstrated the 
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outstanding potency to assimilate to the technology flow. In 1994, computer courses were 

prescribed as required courses in the last two years of junior high school. In elementary 

school, the computer course began in 1986 and was required by 2000. The educational 

output of the newly aligned curticulum is still to be evaluated. However, the 

achievements which resuhed from the development of the computer curriculum were 

reflected in the survey of this study: a new generation of art teachers revealed more 

(statistically significant positive) experiences in the use of computer technology. 

Research Question Three: What is the minimum level of knowledge of artists' use of 

computer technology as art media required to fulfill the 2002 f'-g"" grade curriculum 

alignment? 

The new 2002 curriculum alignment emphasized interdisciplinary teaching 

sfrategies. In addition to traditional art forms, the maimer of integrating computer 

technology into art creation is a new challenge in art education. In order to accept digital 

art as a new art form, some basic competences in using computer technology are 

necessary for both artists and art teachers. To define basic competences of the use of 

computer technology, MOE prescribed the Information Technology Education domain 

with a series of the competence indicators, which could be categorized into four factors, 

including (a) general concepts of computer technology, (b) basic knowledge of computer 

operation, (c) competence in data processing, and (d) competence in using the Intemet. 

In addition to the four factors above, MOE also prescribed four competencies in 

integrating art with computer technology, which were included in the domain of Arts and 

Humanities: (a) using a computer to find art information, (b) using computers to create 
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art for daily life use, (c) creating works of art by integrating computer technology into the 

creation of traditional art forms, and (d) enjoying new creative experiences brought about 

by using a computer to create art. These four competence indicators were labeled 

"integrating computer technology with art making," which was set up to be the fifth 

factor. 

All these five factors were constmcted to be the minimum level of knowledge of 

artists' use of computer technology as art media required to fulfill the 2002 l"-9"' grade 

curriculum alignment. Art teachers' competences in these five fields were found to be 

significantly insufficient according to their self evaluations, especially in the factor of 

"competence in data processing." The detail is addressed later when responding research 

question six. 

Research Question Four: What is the minimum level of competence in computer 

technology required for art teachers to fulfill the 2002 r'-9^ grade curriculum 

alignment? 

The new 2002 curriculum alignment emphasized interdisciplinary teaching strategies; 

thus, in addition to MOE's competence indicators, art teachers' competence in using 

computer technology for teaching art is another important factor in order to conform with 

the teaching sfrategies stipulated in the 2002 Taiwanese l '-9"' grade curriculum 

alignment. 

In this study, fiye items were used to define art teachers' competences in using 

computer technology for art teaching, including (a) knowing principles of instmctional 

technology, (b) knowing how to increase community and collaboration among leamers 
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with technology, (c) using computer technology for student self-assessment and peer 

teaching, (d) knowing how to use computer technology for active leaming, and (e) 

knowing how to create leaming websites and activities integrating the use of technology 

in student leaming. These five competences, which were constmcted as the sixth 

competence-factor, along with the competence indicators prescribed by MOE, were 

regarded as the minimum requirements for an art teacher in the new curriculum. 

When analyzing the impact of art teacher's competences using computer technology 

on their attitudes toward integrating computer technology into art teaching, three 

experience-factors were found to be important, including their competences in integrating 

computer technology with art making (El); general concepts of computer technology 

(E2); and basic knowledge of computer operation (E3). A further discussion about the 

implication of this finding is addressed in the next section. 

Research Question Five: How does extent of experiences with the use of computers 

infiuence art teachers' attitudes toward computer use in teaching and computer use in 

creating art? 

In this study, art teachers' experience with the use of computers was categorized 

into six factors of computer competence, through which to predict how experiences in 

using computer technology impacted their attitudes toward applying computer 

technology in teaching and creating art. Statistical data derived from two multiple 

regression analyses supported the predicting models constmcted in this study, suggesting 

that art teachers' experiences using computer technology significantly impacted their 

attitudes. 
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Regarding the attitudes toward art instmction, the outcomes of the survey showed a 

significant effect of art teachers' experiences with the use of computers on their attitudes 

toward teaching art. Among six experience-factors, the competence of integrating 

computer technology with art making is the only significant factor After excluding the 

cortelative effect of this factor, the other two factors also appeared to be significant, 

including art teachers' general concepts of computer technology and their basic 

knowledge of computer operation. 

With regard to the attitudes toward digital art, four experience-factors were found to 

significantly influence art teachers' attitudes toward digital art, including their 

competence in integrating computer technology with art making; basic knowledge of 

computer operation, competence in data processing, and competence in using computer 

technology for art teaching. 

However, art teachers' attitudes toward digital art were found to have greater 

intemal discrepancy than had their attitudes toward integrating computer technology into 

art education. A more detailed discussion of how art teachers' experiences in the use of 

computer technology impact their attitudes toward digital art is addressed in the next 

section. 

Research Question Six: What do art teachers in Taiwanese public schools consider to be 

the necessary objectives and content for their on-thejob training programs in order to 

fulfill the 2002 /"-P"' grade curriculum alignment? 

On-the-job training programs should be an important complement to fulfill the 2002 

l"-9"' grade curriculum alignment. This inference was confirmed based on the following 
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two findings. The first is that art teachers' experiences with computer technology have a 

significant impact on his/her attitude toward integrating computer technology with art 

instmction, which implies the importance of promoting art teachers' computer 

competence when developing the new interdisciplinary curticulum. The second finding is 

that newly recmited teachers showed more positive experiences than the more 

experienced teachers in using computer technology, indicating that many experienced 

in-service art teachers still were not well-equipped to conform to the new curriculum. 

Through the questionnaire survey, art teachers' self evaluations of their experiences 

in using computer technology offered important information to consider the necessary 

objectives and content for their on-the-job training programs. Among six competence 

factors, the factor of "competence in data processing" had a relatively low score. Among 

all items listed in the questiormaire, a total of 4 items were evaluated significantly lower 

than the average level or close to the average level, including item exp 13, "I know about 

functions and appUcations of one or more programming languages;" item exp 18, "I know 

how to use software to create 3D images;" item exp20, "I know how to use software to 

create 3D animations;" and item exp 19, "I know how to use software to create 2D 

animations." All these factor and competence items should be included when developing 

on-the-job training programs for the in-service art teachers. 

Research Ouestion Seven: Do demographic differences infiuence the answers to these 

questions? 

Art teachers' socio-demographic descriptors were used to examine whether 

demographic background contributed to differences in response to questions about their 
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experiences with and attitudes toward computer technology In terms of the experiences, 

age, the number of years taught, and the school size were the significant factors which 

affected art teachers' experiences in using computer technology, especially the number of 

years taught. Gender, which is regarded as one of the most important factors in using 

computers, did not appear significant in affecting this study Additionally, experience 

differences were also not due to art teachers' educational backgrounds and locations of 

the schools. In terms of the attitudes, educational background was the only demographic 

factor which resulted in art teachers' different responses to their attitudes toward digital 

art. 

Additional Exploration 

An additional exploration was made to examine how six experience-factors 

impacted their opinions in response to each question when inquiring their attitudes 

toward digital art. This investigation was based on the finding that art teachers' attitudes 

toward digital art had strong intemal discrepancy. Four important findings were obtained 

as the following. 

Experience-factor El, "art teachers' competence in integrating computer technology 

with art making," not only benefited optimistic attitudes toward the development of 

digital art, but also had positive effect on regarding art and design as the same creative 

activity. Four items were contained in experience-factor El including (a) I often use a 

computer to find art information; (b) I often use computers to create art for daily life use; 

(c) I know how to create works of art by integrating computer technology into the 

creation of traditional art forms; and (d) I enjoy new creative experiences brought about 
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by using a computer to create art. These are also the competence indicators of MOE in 

the leaming domains of Arts and Humanities. 

Experience-factor E4, "art teachers' competence in data processing," had positive 

effect on their attitude toward the artistic value of digital art. Eight items were contained 

in experience-factor E4 including (a) I know how to use multimedia computers to merge 

visual and audio information; (b) I know how to create a document by editing texts and 

images; (c) I know how to use sofhvare to create 2D images; (d) I know how to use 

software to create 3D images; (e) I know how to use software to create 2D animations; (f) 

I know how to use software to create 3D animations; (g) I know how to use appropriate 

software to make presentations; and (h) I know how to use software to create Webpages. 

This factor had a relative low score response by art teachers, especially regarding the use 

of software to create 3D images, 2D animations, and 3D animations (see Table 4.9). 

Experience-factor E3, "art teachers' basic knowledge of computer operation," 

tended to benefit the disagreement between the value of art and design. Seven items were 

contained in experience-factor E3 including (a) I am familiar with using software in the 

Windows Operating System; (b) I know how to manage digital files properly; (c) I am 

familiar with the operational principles of computer hardware; (d) I am familiar with the 

operational principles of computer software; (e) I am familiar with the operational 

principles of how multimedia computers merge visual and audio information; (f) I know 

about fiinctions and applications of one or more programming languages; and (g) I know 

how to appropriately output digital works. 

Experience-factor E6, "art teachers' competence in using computer technology for 
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art teaching," not only tended to benefit the disagreement between the value of art and 

design, but also tended to benefit pessimistic attitudes toward the development of digital 

art. Five items were contained in experience-factor E6 including (a) I know principles of 

instmctional technology; (b) I know how to increase community and collaboration 

among leamers with technology; (c) I use computer technology for student 

self-assessment and peer teaching; (d) I know how to use computer technology for active 

leaming; and (e) I know how to create leaming websites and activities integrating the use 

of technology in student leaming. 

The practical implications derived from these findings are addressed in the next 

section. 

Summary of Conclusions and Implications for the Research 

The purpose of the survey in this study was to explore potential problems which 

emerged from the integration of computer technology and art education in the 

implementation of the 2002 1̂ -9"̂  grade curriculum alignment. The results and their 

implications derived from the research findings are discussed next. 

Regarding the Theoretical Framework of Art Teachers' Experiences 

When applying computer technology to art teaching, teachers' positive experiences 

benefited their affirmative attitudes. Six factors of experiences were used to predict art 

teachers' attitudes toward integrating computer technology into art education, including 

(a) competence in integrating computer technology with art making; (b) general concepts 

of computer technology; (c) basic knowledge of computer operation; (d) competence in 
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data processing; (e) competence in using the Intemet; and (f) competence in using 

computer technology for art teaching. 

The first five factors of art teachers' experiences regarding the use of computer 

technology derived from MOE's categorization of competence indicators, in which the 

knowledge of appropriately outputting digital works was categorized into the competence 

in data processing; and the knowledge of how to use software to create Webpages was 

categorized into the competence using the Intemet. According to the test of the constmct 

validity, to reclassify the competence indicators is necessary when applying the 

framework to conduct related research or to establish the educational evaluation for the 

new 1*̂ -9"̂  grade curriculum alignment. MOE's competence indicators did not include 

using computer technology in teaching. The sixth factor of competence in using 

computer technology for art teaching, which was suggested by Dr. Karen Keifer-Boyd, 

was found to be important when predicting art teachers' attitudes toward digital art. 

However, statistical data showed that there were significant cortelations within six 

experience-factors. This suggested that when establishing the multiple regression 

equations, the six predictors used in this study were not perfectly independent. The strong 

cortelative effects decreased the effects of the other five factors except the factor of 

competence in integrating computer technology with art making. How to constmct a 

more effective research instmment than that which was used in this survey relies on 

further studies. 

Regarding the Theoretical Framework of Art Teachers' Attitudes 

In this study, the concept of digital art primarily derived from Jon Ippolito's (2002) 
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"Ten Myths of Intemet Art" and Dietz's (2002) "Ten Dreams of Technology." Art 

teachers' attitudes toward digital art were found to be predictable by their experiences of 

using computer technology. Their responses to the eight cortesponding questions 

revealed some important messages. The questions of this factor were developed using 

reverse narration, meaning that a high score implies a negative attitude. 

The overall response to this factor was neutral; nevertheless, four significantly 

positive scores of items att4, att7, attlO, and attll indicated Taiwanese art teachers tended 

to believe that, first, a computer can be a medium for communicating works of art, but 

should not be a tool for creating art. Second, digital art is less valuable than other forms 

of art because it can be reproduced over and over again. Third, viewers who are likely to 

browse digital art on a computer usually ignore the original artwork displayed in 

museums and galleries. Finally, appreciating digital art is a solitary activity because it 

limits interaction between a computer and its user. These four concepts are exactly what 

Ippolito calls "the myths" and intends to reject. Meanwhile, a significantly negative score 

of item att5 (see Table 4.8) indicated that Taiwanese art teachers were apt to accept 

Webpage design as a work of art. This reaction also fell into Ippolito's myth of the 

Intemet. 

Dietz's and Ippolito's ideas about technology and Intemet art do not necessarily 

refer to the appropriateness of the attitudes toward digital art. The argument on this issue 

could be philosophical but not epistemological. The responses to these questions 

represented a collective ideology in accordance with Taiwanese unique socio-cultural 

context. This infonnation is usefiil for the other societies to have an understanding of 
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Taiwan. When Taiwan intends to keep up with the global technology flow, some 

academic activities on this topic, such as intemational conferences and cross-cultural 

studies, will be helpful to share the experience with the other countries. These academic 

events rely on abounding fundamental information, such as what are Taiwanese art 

teachers' viewpoints about the artistic value of digital art, what are their beliefs in the 

future development of digital art, and what are their notions about integrating computer 

technology into art teaching. From this perspective, the exploration of art teachers' 

attitudes toward digital art has practical value of providing the most up-to-date 

information in these points. 

Regarding the Non-Significantly Influential Socio-Demographic Descriptors 

Among six socio-demographic variables, gender, educational background, and 

location of the school were not found to significantly affect art teachers' experiences in 

using computer technology. In many related studies, gender was regarded as an important 

factor influencing computer leaming. The separation of teacher colleges/universities and 

non-teacher colleges/universities was a unique development of the Taiwanese teacher 

education system. It is an encouraging result that different experiences of using 

computers were not due to the differences of gender and educational background. These 

non-significant effects suggest that contemporary Taiwanese teacher education programs 

had equal educational output, no matter the different genders or whether participants 

were from different institutions of teacher colleges/universities versus non-teacher 

colleges/universities. More importantly, when considering art teachers' competences 

teaching with computer technology, the possible disadvantages, which resulted from the 
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factors of teachers' gender differences and their different educational backgrounds, could 

be considered less important. 

The location of the school did not appear to be significant either when examining its 

effect on art teachers' experiences in using computer technology This suggests that 

digital divide, which derived from the geographic discriminations, did not occur in this 

study either. However, it is arbitrary to infer that Taiwanese elementary schools and 

junior high schools in different levels of district had the same balanced development. 

Considering the limitation that the participants of this study were all art teachers whose 

education levels reflect at least completion of an undergraduate degree, their 

competences in using computers could result from collegial leaming but not on-the-job 

experiences. The geographic equalities in response to the experiences in using computer 

technology may derive from the balanced development of higher education, but not of 

schools from l*'-9"^ grade levels. The exploration of the causality is an issue beyond the 

scope of this study. 

Regarding the Significantly Influential Socio-Demographic Descriptors 

Among six socio-demographic variables, age, the number of years taught, and size 

of school were the significant factors which resulted in art teachers' different responses 

to their experiences in using computer technology. Among these three significant 

variables, the number of years taught demonstrated the most influential effect, indicating 

that the later art teachers graduated with their terminal degree, the more positive 

responses toward using computer technology were revealed. 

Three practical implications could be obtained based on these significant effects. 
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First, in order to conform with the impact of computer technology, the recent efforts 

made by Taiwanese teacher education programs have demonstrated successful 

achievements in promoting art teachers' computer competences. Thus, a new generation 

of art teachers had better opportunities for leaming computer technology than their 

experienced counterparts. 

Second, the fact that the more experienced art teachers tended to express less 

positive experiences in using computers, suggests that effective on-the-job education is 

urgently necessary. 

Third, the significant differences were found between large schools and small 

schools in teachers' experiences using computer technology, especially in using computer 

technology for art teaching. This implied a potential problem that educational resources 

might be inadequate for the small schools. The unbalanced financial support is one of the 

possible reasons; however, the problem might be complicated. For example, in a large 

school, art teachers can obtain more support from their colleagues in different disciplines 

than those who teach in a small school. What causes these experience differences? How 

does one balance the existing inequality? The answers rely on a further investigation. 

Regarding the Impact of Experience-Factors to Attitude-Factors 

Through two multiple regression models, the important assumption was confirmed 

that art teachers' experiences in the use of computer technology impacted their attitudes 

toward integrating computer technology into art instmction and toward digital art. 

Statistical data showed that art teachers' competence in integrating computer 

technology with art making was the most influential factor to predict their attitudes 
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toward integrating computer technology into art instmction, indicating that the more art 

teachers were involved in the activities of integrating computer technology the more 

positive attitudes could be predicted. The activities of integrating computer technology 

contain four items of expl, "using a computer to find art infortnation;" exp2, "using 

computers to create art for daily life use;" exp3, "creating works of art by integrating 

computer technology into the creation of traditional art forms;" and exp4, "enjoying new 

creative experiences brought about by using a computer to create art." These findings 

could be referted to as a basic strategy of teacher education, suggesting that art teachers' 

practical experiences in creating art using computer technology could contribute to their 

positive attitudes towards the new 2002 l '-9"' grade curriculum alignment, which was 

featured by the interdisciplinary pedagogy. 

Statistical data also showed that the combination of four experience factors can 

efficiently predict art teachers' attitudes toward digital art. These factors included their 

competence in integrating computer technology with art making, basic knowledge of 

computer operation, competence in data processing, and competence in using computer 

technology for art teaching. As I have addressed in the foregoing argument, the 

description of art teachers' attitudes toward digital art did not necessarily refer to the 

appropriateness. The tendency is that the more experience they have in using computer 

technology, the more art teachers confirmed digital having artistic value. 

Regarding the Impact of Experience-Factors to Attitudes toward Digital Art 

In this study, when investigating the relationship between art teachers' experiences 

and attitudes, the framework was based on how six experience-factors impact two 
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attitude-factors. In light of art teachers' attitudes toward digital art, there was strong 

intemal discrepancy An additional exploration was conducted with the emphasis of how 

six experience-factors impacted their opinions in response to each question when 

inquiring their attitudes toward digital art. 

Based on the findings of this additional exploration, a previous conclusion was 

confirmed that the experience using computer technology cortelated with appreciating 

the artistic value of digital art. More specifically. Experience-factor El, "art teachers' 

competence in integrating computer technology with art making" and experience-factor 

E4, "art teachers' competence in data processing," significantly benefited optimistic 

attitudes toward the development of digital art. On the contrary, experience-factor E6, 

"art teachers' competence in using computer technology for art teaching," tended to 

benefit pessimistic attitudes toward the development of digital art. For a teacher 

educational program, to develop students' competences of using computer technology in 

art teaching is necessary. However, in order to promote their positive attitudes toward the 

development of digital art, to enhance their advanced competences in the use computer 

technology, especially in integrating computer technology with art making, is very 

important. 

Regarding Predicting Attitudes by Using Demographic Descriptors and Experiences 

The hypothesis that art teachers' experiences in the use of computer technology 

impacted their attitudes toward integrating computer technology into art instinction and 

toward digital art was confirmed. In addition, when establishing the predicting models, 

art teachers' socio-demographic backgrounds should be taken into consideration because 
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teachers' experiences in using computer technology were also affected by the 

socio-demographic differences. 

After adding socio-demographic descriptors, two attitude factors constmcted in this 

study were found to be predictable by 12 factors, including six socio-demographic 

descriptors and six experience factors. However, in the first attitude factor, 

socio-demographic descriptors did not contribute significant influence to predict art 

teachers' attitudes toward integrating computer technology with art instmction. The 

competence in integrating computer technology with art making was still the unique 

important predictor. 

In the second attitude factor, art teachers' educational backgrounds were shown to 

be important in predicting their attitudes toward digital art. It is possible that different 

educational systems result in different educational outputs. However, art teachers' 

number of years taught might be the cause of this effect. Statistical data showed that art 

teachers, who graduated from non-teacher colleges/universities, have relatively fewer 

teaching years than those who graduated from teacher colleges/universities. This 

reflected the fact that in Taiwan, non-teacher colleges/universities were not authorized to 

establish teacher education programs until 1994. 

Recommendations for Further Research and Action 

The results of the study were expected to suggest ways to improve the curriculum of 

art teacher education in universities in Taiwan, and ultimately contribute to the success of 

the 2002 l ' -9" ' grade curriculum alignment. Based on the findings and conclusions of 
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this study, I recommend four actions. 

On frnproving Teacher Education Programs 

In this study, the constmct of art teachers' experiences mainly derived from MOE's 

competence indicators, through which to reflect the minimum requirements for 

developing art teachers' competences of integrating computer technology into art 

education. When teaching in the new l '-9"' grade curriculum alignment, a teacher's 

interdisciplinary competences should include all seven leaming domains and six 

important areas. The outcomes of this study provide a necessary condition to examine 

and improve the curtent curriculum; nevertheless, they did not provide a sufficient 

condition to establish the curriculum considering the multiple educational objectives. 

Based on the outcomes of this study, a fiirther study is recommended for developing art 

teacher education programs by evaluating curtent curriculum from a full-scale 

consideration to include all seven leaming domains and six important areas. 

On Developing On-the-Job Training Programs 

The necessity of providing on-the-job training for the in-service art teachers was 

confirmed; the necessary objectives and content for the training programs have been 

suggested in this study. However, the survey questionnaire did not explicitly inquire 

about art teachers' intentions and specific needs for attending on-the-job training, ft is 

recommended that a fiirther investigation prior to designing the curriculum of the 

program is necessary, so as to develop a flexible program to meet individual needs. 

On Establishing Theoretical Frameworks 

Dietz's and Ippolito's ideas provided a primary model to constmct the attitudes 
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toward digital art. In order to establish strict theoretical frameworks, it is recommended 

that the research should be conducted through collaboration by the researchers in 

different fields, including art theory, art education, and educational psychology. 

On Conducting Educational Evaluations 

The 2002 l**-9' grade curriculum alignment has been implemented for two years. 

The first generation of students in this new program will graduate in June 2005. An 

educational evaluation is necessary at that time. Through the examination of the 

educational objectives, instmctional practices, and students' achievements, the feedback 

could provide the information required for improving the curriculum. 

On the Integration of the Actions 

As I mentioned at the beginning of the first chapter, this new wave of curricular 

reform is a tuming point of Taiwanese art education. I contributed the four actions 

suggested above to the Taiwan Ministry of Education (MOE), the founder of the 2002 

is'_9"^ grade curriculum alignment. Taiwanese academia and educational institutions are 

under the obligation to fiilfill the actions. However, the integration of the mission relies 

on the powerful financial support from the govemment. 
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Questionnaire 

Art Teachers' Experience with and Attitudes toward 

the Use of Computer Technology 

Po Hsien Lin 

Texas Tech University 

Department of Art, Box 42081 

Lubbock, Texas 79409-2081 

U.S.A. 

pohsien@cox.net 

Dear Instmctor: 

It would be a great favor for you to spend 10 minutes to answer this questionnaire. 

This is a survey to assess art teachers' experience with and attitudes toward the use of 

computer technology. Its purpose is to explore the impact of technology on 

contemporary Taiwanese art education to identify potential problems and possible 

solutions to problems emerging from efforts to implement the interdisciplinary teaching 

sfrategies of the new l '̂ -9"̂  grade curriculum alignment. 

The answers to this questionnaire will be used solely for academic purposes and 

individual information will be kept strictly confidential. Due to the low number of art 

teachers in each school, your opinions are extremely valuable. Please retum the survey 

within one week from the time you receive it and place it in the enclosed stamped 

envelope. Thank you for your generous participation and cooperation. 

Sincerely, 

Po Hsien Lin 
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Section L Socio-demographic background 

1. Gender: 

(Please mark with an "x" in front of your 

choice) 

• Female 

D Male 

2. Educational background: 

(Please mark with an "x" in front of your 

choice) 

• Graduate o f teacher's 

college/university 

• Graduate of non-teacher's 

college/university 

3. Location of school where you are 

curtently teaching: 

(Please mark with an "x" in front of your 

choice) 

n Metropolis (population over 1,250,000) 

• Large city (population between 500,000 

and 1,250,000) 

n Medium size city (population between 

150,000 and 500,000) 

• Township (population under 150,000) 

4. Age: 

(Please fill in the blank with your 

answer) 

5. Number of years taught: 

(Please fill in the blank with your 

answer) 

6. Size of school in terms of the 

number of the class divisions: 

(Please fill in the blank with your 

answer) 

1) Elementary school, 

total number of class: 

2) Junior high school, 

total number of class: 
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Section IL Attitudes toward digital art 

Using the following five point scale, please indicate your response by checking 

the degree of agreement-disagreement to each of the statements listed below: 

? 4 3 2 1 
^ ^ 1 [ L _ 

sfrongly agree agree no opinion disagree strongly disagree 

1. Using computers to create works of art is an inevitable 

development of contemporary visual art H H Fl f i Fl 

2. Being skilled in computer technology can benefit artists 

by expanding the domain in which they can create art 171 n H H H 

3. Interactions between artists and viewers via the Intemet 

can be helpful to promote digital art f i FI FI Fl H 

4. A computer can be a medium for communicating works 

of art but should not be a tool for creating art H H H H F 

5. So-called digital art should be considered a type of visual 

design but should not be regarded as art F F F F F 

6. Webpage design is not art; rather, it is technical design F F F F F 

7. Digital art is less valuable than other forms of art because 

it can be reproduced over and over again D • D D D 

8. Intemet art is less valuable than other forms of art because it 

cannot be exclusively collected D D D D D 

163 



9. The development of digital art is constrained by the size 

ofthe population ofpeople who own or use computers D • D D D 

10. Viewers who are likely to browse digital art on a computer 

usually ignore the original artwork displayed in museums 

andgalleries • D D D D 

11. Appreciating digital art is a solitary activity because it 

limits interaction to that between a computer and its user r j rn rn rn rn 

12. Knowing and appreciating digital art work should be a 

priorityin the 1 ̂ '-9"̂  grade curriculum alignment 0 0 0 0 0 

13. Leaming the basic skills of creating digital art should be 

a priority in the 1 ̂ '-9'*̂  grade curriculum aHgnment O O O O O 

14. The ability to create digital art should be a required 

competence of art teachers in the l'^-9"' grade curriculum 

alignment O O O O O 

Section III. Experiences with the use of computer technology 
5 4 3 2 1 

1. I often use a computer to collect art information O O O O O 

2. I often use computers to create art for daily life use O O O O O 

3. I know how to create works of art by integrating computer 
technology into the creation of traditional art fortns O O O O O 

4. I enjoy new creative experiences brought about by using a 

computer to create art O O O O O 
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5 4 3 2 1 
5. I realize how computer technology the impact 

contemporary human life O O O O O 

6. I know how to keep digital data secure through proper 

usage ofcomputer hardware and software D O O O O 

7. I know how to use a computer properly so as to prevent 

bodily injuries D O O O O 

8. I am familiar with using software in the Windows 

Operating System O O O O O 

9. I know how to how to manage digital files properly O O O O O 

10.1 am familiar with the operational principles ofcomputer 

hardware O O O O O 

11.1 am familiar with the operational principles ofcomputer 

software O O D O O 

12.1 am familiar with the operational principles of how 

multimedia computers merge visual and audio 

information O O O O O 

13.1 know about functions and applications of one or more 

programming languages O O O O O 

14.1 know how to appropriately output digital works O O O D O 

15.1 know how to use multimedia computers to merge 

visual and audio information O O O O O 
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5 4 3 2 1 
16.1 know how to create a document by editing texts and 

'™«" n n n n n 

17.1 know how to use software to create 2D images F F F F F 

18.1 know how to use software to create 3D images F F F F F 

19.1 know how to use software to create 2D animations O O O F F 

20.1 know how to use software to create 3D animations O F F F F 

21.1 know how to use appropriate software to make 

presentations F F F F F 

22.1 know how to use software to create Webpages F F F F F 

23.1 understand the operational principles ofthe Intemet rn rn rn rn rn 

24.1 know how to use the Intemet to search for classified 

information O O O O O 

25.1 know how to use the Intemet ethically O O D O O 

26.1 am aware of intellectual property laws ofthe Intemet O O O O O 

27.1 know how to use the fritemet as a communication tool O O D O O 

28.1 know principles of instmctional technology O O O O O 

29.1 know how to increase community and collaboration 

among leamers with technology O O O O O 
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30.1 use computer technology for student self-assessment and 5 4 3 2 1 

peerteaching O O O O O 

31.1 know how to use computer technology for active 

i^^i'^g o o o o o 
32.1 know how to create leaming websites and activities 

integrating the use of technology in student leaming D O O O O 
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Texas Tech University 
Institutional Review Board for the Protection of Human Subjects 

Office of Research Services 
203 Holden Hall/MS 1035 

742-3884 

April 1, 2004 

Mr. Dennis Fehr 
Art-A&S 
Mail Stop: 2081 

Regarding: 4024 Art Teachers' Attitudes and Experiences Regarding the Use of Computer Technology to Confonm 
with the Teaching Strategies in the New Taiwanese lst-9th Grade Curriculum Alighment 

Mr. Dennis Fehr 

The Texas Tech University Protection of Human Subjects Committee approved your claim for an exemption for the 
proposal referenced above on 03/23/2004. 

Exempt research is not subject to continuing review, but any modifications that (a) change the research in a 
substantial way, (b) might change the basis for exemption, or (c) might introduce any additional risk to subjects 
should be reported to the IRB, before diey are implemented, in the form of a new claim for exemption or a proposal 
ibr expedited or full board review. 

Extension of exempt status for exempt projects that have not changed is automatic. You should inform the Secretary 
ofthe Committee when the exempt research is completed (at least via response to yearly reminders) so that the file 
can be archived. 

Best of luck on your project. 

Sincerely, 

Ridiard P. McGlynn, Chair 
Protection of Human Subjects Committee 
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