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In response to ideological issues that have emerged the

last two decades from feminism, multiculturalism and

postmodernism, the introductory art history survey is

undergoing major revisions not only in structure and content,

but also in instructional methodology. Art history

professionals and art educators alike are questioning whether

pedagogical methods traditionally employed in the survey are

adequate for meeting the goals of visual literacy and

development of critical and analytical skills.

The purpose of this study was to investigate the

effectiveness of supplemental study resources for art history

survey students, specifically an interactive multimedia (IM)

computer program designed to help students acquire and retain

a deeper understanding of works of art. Two research

questions were asked: Is IM a more effective instructional

format than traditional slide study on achievement measures?

Will use of IM impact students' levels of understanding and

strengthen and direct their choice of search strategies?

In a replicated time-series design, art history survey

students were randomly assigned to study either slide sets or

an IM program outside of class for the duration of one course

unit. During the next unit of study, the groups switched
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treatments. On each unit posttest, students were asked to

write a critical analysis of an unfamiliar work of art

representative of the historical period under study. Student

achievement, as determined by the incidence of

understandings, misunderstandings, and the number of

dimensions accessed in their responses was measured by the

Diagnostic Profile of Art Understandings.

IM users demonstrated significantly more higher-order

understandings than the slide study group on the first

posttest and significantly fewer misunderstandings on the

second. The results of this study indicate that interactive

multimedia is an effective instructional format not only for

reinforcing introductory material, but also in facilitating

the acquisition of advanced knowledge and skills necessary

for insightful responses to works of art.

, AN-1.1-W, - - I-



ACKNOWLEDGEMENTS

I want to thank the members of my committee, not only

for their assistance throughout the dissertation process, but

for their profound influence on my growth as an art

professional: My advisor, Dr. Bill McCarter, who provided the

invaluable opportunity to be involved with his remarkable

leadership of the North Texas Institute for Education on the

Visual Arts; Dr. Jon Young, whose courses in cognitive

studies inspired both the focus for my research and a

realization of the kind of teacher I want to be; Dr. Larry

Gleeson, whose development of interactive multimedia for art

history was the starting point for this study; Nancy Berry,

whose love and knowledge of art history was particularly

inspiring; and Dr. Robert Stevens, whose fascinating insights

on literature made me a believer in a multidisciplinary

approach to teaching art.

I also want to acknowledge Dr. Carol Stavropoulos, who

went beyond the call of duty in familiarizing me with

assessment of art understandings, and Stephanie Little and

Rob Lewis for their invaluable research assistance.

I am most grateful to my family, whose unwavering

support of this project has often entailed sacrifice. Special

thanks to my husband Don and our children Holly, Parker, and

Patrick (possibly the only three-year old to refer to his

scribbling as "my dissertation"), and to my parents, Ginny

and John Barr Foster, who taught me to love learning.

iii

-
- -



TABLE OF CONTENTS

Page

ACKNOWLEDGEMENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .".w. . . .iii

LIST OF TABLES S..VII

LIST OF FIGURES ... .". .. ... .. .. .. . . ... ... . . . . ....... V~

Chapter

1. INTRODUCTION .................. ,......

Introductory Statements...............
Need for the Study ... ... ... f. . . . . . .
Statement of the Problem ..............
Purpose of the Study....... ..........
Summary .. . ... .... .. ... ... .. .. .. .. .. ...

2. REVIEW OF THE LITERATURE .......

Introductory Statements . . .. . .
Interactive Technology ...... .

Historical Perspective..
General Description.....
Educational Issues ......

. . ....... ...... ...... ....... 1

............ .... .. ..... ..... .. .. .. ..10

............ .. ..... ... .. .. .. .. .. .. ..10

............ .. .. ..... .. .. .. ... .. .. ..11

..................................... 11

..................................... 13

............. ..... ... .... .. .. .. .. ..16
Educational Effectiveness......................

Art and Technology .f.. .".. ..... f............. ... .. ........
Use of Instructional Technology in Art .... . ..."..
Interactive Applications for Art Study ........ .
Educational Effectiveness of Interactive

Technology in Art"."."..... .i.......i.. .".. .... .
Psychological Foundations .. .".#........... .. . ..w. . "......

Introduction......... .... .. .... ..... .. .........
Cognitive-Constructivist Implications for

IM Design.-.................................
Cognitive-Constructivist Implications for

Art Education...... ........ ... ......... . ..
Art Understandings as a Learning Outcome .. .,.....,. ....

..19
..21
..21
. .24

..26

..29

. .29

..32

.35
..38

Introduction ..................................... 38
Nature and Complexity of Art Understandings.".....38
Art History Survey as a Context for

Constructing Art Understandings.............40
Assessing Students' Writings for Art

Understandings..............................43

iv

. -. - 1" 4 ammAkURW - -

. . 6Ly

.. rte

I



Interactive Technology as a Tool for
Constructing Art Understanding..............45

Summary................................................47

3. RESEARCH METHODOLOGY ................................... 51

Introductory Statements................................51
Research Questions......-------.....................51
Hypotheses ..---..---.-- ---............................ 52
Research Procedures ...--.--.-.- .........................52

Design....----.--..---...--..........................52
Variables......-.....-..........................53
Sample and Institutional Setting..................54
Treatment..-.- ............................... 55
Instrumentation.................................56

Data Collection Procedures....................
Statistical Analysis...........................
Definition of Terms...........................
Limitations of the Study......................
Summary-- - - --................................

..... 58

..... 61

..... 62
..... 62
..... 62

4. RESULTS..............................--...................64

Introductory Statements
Statistical Analysis ..-.-

Description of Findings
Summary -.------.-.--.-.-.....

.64

.65

.66

.70

5. SUMMARY AND DISCUSSION ........... ......................72

Summary of Findings...-...... ............
Major Findings....... ............

Additional Findings...................
Implications of Findings ....................

Theoretical Implications..............
Applied Implications-..................

Contributions of Findings to the Literature
Limitations of the Study ...............
Recommendations for Further Study..........
Concluding Summary ......-..................

.. 72

.. 72

.. 75

.,77

.. 77

.. 78

.. 79

.. 80

..82

.. 83

APPENDIX A DIAGNOSTIC PROFILE OF ART UNDERSTANDING.........85

APPENDIX B ARTWORKS.......................................91

V

......... Y

......... w

......... w

......... w

......... w

......... r



APPENDIX C SCORING INSTRUCTIONS .*......................... 97

APPENDIX D T-TEST RESULTS -. ..-.... ........... .110

REFERENCES ................................................114

vi



LIST OF TABLES

Table

1. Sequence of Experimental Events.......................53

2. Means and Standard Deviations for Learning Outcomes
on First Posttest---.. --.--.-........... ..........66

3. Analysis of Covariance for Higher-Order
Understandings on First Posttest......................67

4. Means and Standard Deviations for Learning Outcomes
on Second Posttest.-..------..-----..-..................68

5. Analysis of Covariance for Misunderstandings
on Second Posttest........-.--.... .....................69

6. Analysis of Covariance for Number of Dimensions
Accessed on Second Posttest...........................69

7. Means and Standard Deviations for Ethnicity
on First Posttest-...-.-.-.. - -" - - -" - -"- - ......................103

8. Means and Standard Deviations for College Major
on Second Posttest------. -....---.................103

9. Means and Standard Deviations for Slide Differences
on First and Second Posttests........................104

vii

PM*WWNWAb'"-W, : ,-,-I-, - , - z-,k%4g9w, -- - ,_ -. ,g" - . I 1, - - . ., -4. -'a"Nolm



LIST OF FIGURES

Figure

1. Sample Scored Statement of Fi tzwiliarn Goddess........104

2. Sample Scored Statement of Citadel at Tiryns.........105

3. Sample Scored Statement of Temple of Ceres...........107

4. Sample Scored Statement of Temple of Concord.........108

viii

__ a-.. .. ,..._ . w,..,._ .:



CHAPTER I

INTRODUCTION

Introductory Statements

Proponents of contemporary approaches to art education

agree that the general goal for students is to acquire and

demonstrate an understanding of works of art (Broudy, 1988;

Clark, Day & Greer, 1989; Koroscik & Blinn, 1983; Smith,

1987; Wilson, 1988). With instruction in formal analysis and

familiarization with relevant contextual information, it is

assumed that students can construct meaning from works of art

at an increasingly appropriate level of expertise as they

continue through school.

Unfortunately, students have varying opportunities for

art instruction in elementary and secondary schools, and many

have their first and only encounter with art in college

courses such as art appreciation and art history survey. Art

history professionals, like art educators, are beginning to

question whether pedagogical methods traditionally employed

in introductory college art courses are adequate for meeting

the goals of visual literacy and development of critical and

analytical skills necessary to understand works of art.

A recent issue of the College Art Association's Art

Journal (Fall, 1995) was devoted to an examination of

pedagogical issues relevant to the art history survey,

currently the course at the core of debates about the

1
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art history curriculum. In response to ideological issues

that have emerged the last two decades from postmodernism,

feminism and multiculturalism, radical revisions in the

course's content, structure, and instructional methodologies

have been implemented or are under consideration in America's

colleges and universities.

The instructional methodology of art history surveys and

appreciation courses, largely unchanged since the

introductory course in art history became standard practice

in the 1940's (Efland, 1990), poses a number of problems for

the learner in attaining understandings about works of art.

The typical format is the large lecture, with slides shown at

a rapid rate under low light conditions (Kemp & McBeath,

1994). Information is often presented in overly simplified,

discrete bits that students are unable to relate to what they

might already know. Due to the size of these classes and the

extent of material to be covered, there is little time for

questions or discussion about specific works of art. Dietrich

and Smith-Hurd (1994) urge art history professionals to

consider the implications of the survey classroom dynamic,

"the silent student sitting in the darkened art history

classroom with a 'glowing illuminated professor' and

beautiful slides" (p. 44).

Performance is often closely correlated with the

effectiveness of instructional methodologies. Survey

students' essays about works of art reveal memorization of

isolated and superficial facts about artworks (Gleeson, in

press), routine misuse and misapplication of basic concepts

and frequent misinterpretation of subject matter (Koroscik,

sw
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Short, Stavropoulos & Fortin, 1992), and difficulty analyzing

and interpreting works of art (Sowell, 1991). Mathews (1994)

points out that the amount and the complexity of ideas

presented in the traditional survey render students

"incapable of absorbing them on any but the most cursory and

uncritical level" (p. 51).

Another concern lies in the unidisciplinary curricular

structure of many introductory art courses. Zeller (1989)

states that the arts are inherently interdisciplinary and

that an understanding of works of art will only come from

"the analysis, interpretation, and synthesis of works of art

within their multiple cultural and intellectual contexts"

(p. 54). Koroscik et al.(1992) found that misunderstandings

and inappropriate interpretations can be attributed to a lack

of basic contextual information about the work of art, the

artist, or both, and that unless specifically cued, many

students are unable to transfer knowledge from other

disciplines that contribute necessary background knowledge

for understanding and discussing works of art.

In light of these concerns, how can college students

become better prepared to make perceptive and insightful

responses to works of art? Can the instructional methodology

of art history survey and appreciation courses be improved?

Is there a way to incorporate a multidisciplinary perspective

in these courses? Frischer (1988) suggests that any solution

to problems of instructional delivery must involve more

extensive use of the computer in instruction.

Need for the Study

In his 1987 report, Perelman placed learning as a
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"strategically critical industry" (p. 1) in the post-

industrial information age, and expounded on the transforming

role technology must play in education. Brown University

President Vartan Gregorian (1992) urged universities to

consider the use of information technologies in facing "the

challenge of integrating and resynthesizing the

compartmentalized knowledge of disparate fields" (p. 10).

Likewise, a number of art educators have advocated the use of

technology, both as a delivery system for art instruction and

as a tool for creating art (Anderson, 1985; DiBlasio, 1983;

Galbraith, 1993; Gregory, 1995; Hubbard, 1995; Madeja, 1993;

Marschalek, 1991; McWhinnie, 1989; Schwartz, 1991). Hicks

(1993) identified connections between technology and

aesthetic education that will have crucial bearing on

learning in the next millennium.

The use of computers in education is certainly not a new

idea. Computer-based education (CBE) in its various

manifestations has assisted, managed, and enriched

instruction for a number of years, receiving mixed reviews as

an effective deliverer of instruction (Kearsley, 1992;

Kulik & Kulik, 1986; Pryor, 1992). The newer interactive

technologies, however, have shown promise in terms of student

motivation and achievement (Bosco, 1986; Cushall, Harvey &

Brovey, 1987).

Interactive multimedia (IM), also known as hypermedia,

is an instructional technology that its many proponents

suggest has unprecedented benefits for the learner. Because

it presents information in a non-linear way, it matches more

closely the cognitive processes of the brain than traditional

NNW V- -, 7&idu> :is.Y ,+.....", -11 11It,.., .. ,_: - j.i,.,.., .4,.. 1_ 
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instructional methodologies (Jones, 1990; Nelson & Palumbo,

1992; Park & Hannaf in, 1993). IM has the potential to promote

not only the retention of information, but also the

construction of deep meaning by presenting material in a

variety of media, and by enabling the learner to associate

ideas and be actively involved with and in control of the

information.

Although interactive multimedia is a relatively new

technology, hypermedia programs are being widely explored in

all subject areas of higher education. Jones (1990)

characterizes hypermedia and its role in higher education as

"a technology whose time has come" (p. 20). Numerous IM

applications have been developed for university art, design

and humanities programs (Frischer, 1988; Hubbard, 1995;

Kearsley, 1992; Marschalek, 1991; McWhinnie, 1989; Mylonas,

1990), by commercial software companies (Semrau and Boyer,

1992; Slawson, 1993), and by museums (Anderson, 1985;

Chadwick, 1992; Marschalek, 1991; Wilson, 1992b).

Despite the development of a variety of programs,

research on the effectiveness of interactive technology in

art settings is limited. Formative evaluations are the norm

for IM applications, many of which are prototype programs.

However, Kearsley (1992) states: "We know that under the

right circumstances, interactive multimedia can be highly

effective in terms of learning outcomes and student

satisfaction" (p. 107) and reports that evaluations of

various projects "seem to suggest that students learn

material to a 'deeper' level and understand more connections

among concepts" (p. 109). Also, Kearsley notes, there is
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evidence that most students adopt a problem-solving approach

to learning when using hypermedia programs.

Researchers propose a full agenda for future study in

the area of interactive technologies. Cushall et al. (1987)

suggest further study on media related to interactive

videodisc as well as studies on the use of interactive

technologies in unexplored subject areas. Other scholars urge

that research on the instructional effectiveness of

hypermedia be informed by relevant cognitive learning theory

(Boorsook & Higginbotham-Wheat, 1992; Nelson & Palumbo,

1992).

Art educators, too, recognize the potential of IM for

art education. Gregory (1995) foresees "the seeds of an

educational reform movement in art education" (p. 9) in the

classroom use of interactive multimedia coupled with a

constructivist view of learning. Marschalek (1991) suggests

that access to a wealth of high-quality images through

interactive multimedia meets "one of the pressing needs in

art instruction" (p. 48). Dunn (1991) observes that IM's

multidisciplinary and multimedia base makes it an effective

instructional system for discipline-based art education.

Schwartz (1991) advocates further exploration of how

technology-based instruction influences art learning, and

recommends research on the interactions between instructional

method, learning tasks characteristics, and prior knowledge.

Statement of the Problem

"Educating student responses to works of art" (Koroscik

& Blinn, 1983, p. 23) is a major goal of both art educators

and historians (Alpers, 1995; Clayson & Leja, 1995; Condon,
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1995; Cothren, 1995; Mathews, 1995) in teaching college

introductory art courses. However, works of art embody an

assortment of complex ideas (Short, 1995) and the insightful

articulation of the meaning, value, and significance

(Tollifson, 1990) of a work of art necessitates careful

consideration of both its intrinsic, formal qualities and the

extrinsic, contextual information that informs the work

(Barrett, 1994). Obviously, building a large framework of

knowledge about art from which students can draw is a major

challenge, influenced not only by the learner's prior

knowledge and learning task characteristics, but by

instructional methodology (Schwartz, 1991).

Traditional practice in art history surveys affords

limited opportunities for students to learn the content and

skills necessary to respond insightfully to works of art. The

slide lecture format places students in a passive role as

they are introduced to vast amountS of unfamiliar images

under conditions more conducive to sleep than intellectual

stimulation. Because of the large size of most survey

classes, opportunities for students' questions or discussion

of works of art are rare, and written response on exams is

typically limited to recall of memorized facts. Outside of

class, students can supplement their study by reading texts

and reviewing slides, options, it is generally agreed, of

which only the most motivated learners take advantage. These

problems and others have prompted calls for reform in the way

art history surveys are taught and content is studied

(Gregory, 1995; Hubbard, 1995; Kemp & McBeath, 1994;

Koroscik, 1990; Sowell, 1991; Zeller, 1989).



8

Interactive multimedia has considerable potential as a

supplementary tool for art study, particularly in promoting

higher-order understandings necessary for critical and

insightful responses to works of art. The IM learning

environment provides for a level of visualization not

possible with traditional media. A vast number of works of

art can be studied in rich interdisciplinary contexts

enhanced by the simultaneous use of audio, text, animation,

full-range color, full-motion video, and graphics. But more

importantly for learning, IM systems eliminate the linear

sequencing of traditional texts (Nelson & Palumbo, 1992).

Through the linkage of topics, research skills and problem-

solving skills can be honed as the learner builds a more

comprehensive knowledge base about art. Learners can access

information about artworks by categories, which can then

serve as advanced organizers for critical analysis.

Purpose of the Study

The purpose of this study was to compare the effects of

an interactive multimedia program versus a traditional slide

study program on achievement levels of art history survey

students. Achievement in this study was tied to the goal of

developing students' abilities to respond critically to works

of art, specifically in terms of higher-order understandings.

This study also investigated the impact of interactive

multimedia on students' lower-order understandings,

misunderstandings, and use of search strategies for

understandings in dimensions usually considered in the study

of art history and criticism.

Questions relevant to the current visual arts research

;N mll: I - - - 1- 14-0 -- *Wjj
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agenda (Art Education: Creating a Visual Arts Research

Agenda, 1996) are addressed in this study:

1. Will IM prove to be a more effective instructional

aid than slide study in fostering an understanding of works

of art?

2. To what levels of understanding (higher-order

understandings, lower-order understandings and

misunderstandings) will use of IM contribute?

3. Will use of IM extend students' search strategies?

Summary

Interactive multimedia represents a promising visual

resource for art history students. Because IM provides a

wealth of high quality images in a multidisciplinary and

multimedia database, its advocates assert use of IM programs

promotes retention of information and the construction of

higher order understandings. In response to calls for reform

in art history instructional methodology and for exploration

of technology-based instruction in art, this study sought to

assess differences in learning outcomes between traditional

slide study and the utilization of interactive multimedia

technology as supplementary instructional aids.



CHAPTER II

REVIEW OF THE LITERATURE

Introductory Statements

With the current explosion of information and the

development of new educational technologies designed to

transform information into knowledge, new models of teaching

and learning in all content areas are necessarily being

formulated. The concerns of this study, interactive

instructional programs and current practices of teaching art,

are linked by their common foundation in cognitive psychology

and constructivist pedagogy. This literature review,

therefore, examines not only interactive technologies and

art, but the learning theory that informs them both.

The first part of the review provides background

information on interactive technology and: (a) its place in

the history of computer-based technology, (b) a descriptive

overview of interactive hardware and unique interface

components, (c) a discussion of benefits and problems for

both learner and instructor in the use of this technology,

and (d) a review of studies on its educational effectiveness.

The second area of literature review describes both the

historical and current use of interactive technology in art

education programs. A discussion of specific interactive

applications in university art departments and museums is

followed by research findings on the educational

effectiveness of such programs.

10
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The third section is concerned with the psychological

foundations of the study. Pertinent literature explores the

relationship between cognitive-constructivist learning theory

and instructional issues in the educational application of

hypermedia and current conceptions of art education.

The last area of review focuses on understanding works

of art as a learning outcome in college introductory art

classes. This section acquaints the reader with the nature

and complexity of art understandings, and the role of

criticism in the college classroom. The art history survey as

the context for learning about works of art is discussed,

with special attention to current pedagogical issues. An

examination of instruments available for assessing written

statements about works of art is followed by evidence of

specific capabilities inherent in interactive multimedia that

contribute to students' understandings of works of art.

Interactive Technology

Historical Perspectie.

The use of computers in education today is a well-

accepted practice. Kulik & Kulik (1986) trace the roots of

the technological revolution to B. F. Skinner's first

teaching machines in 1954, followed by individualized systems

of instruction developed in the 1960's, and then computer-

based education (CBE) in its various incarnations: computer-

assisted instruction (CAI), computer-managed instruction

(CMI) and computer-enriched instruction (CEI). Technology is

now entering into a new relationship with education. "We are

,. .. , r t .. , . : : _. w _ ,. . _, x ...... _
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witnessing the end of the teaching machine era and the

beginning of the learning machine era" (Barker & Tucker,

1990, p. 15). Today's technology focuses on enabling the

learner to transform information into knowledge.

Educational systems that were essentially extensions of the

linear book have been replaced by "multi-dimensional

knowledge structures" (p. 13).

The idea of automated non-linear text was first

described in 1945 by Vannevar Bush in his classic Atlantic

Montly article, "As We May Think". His hypothetical 'Memex'

device could store vast amounts of information through which

the user could browse, making associative links between any

two points. Bush foresaw a computer that would allow users to

retrieve information in ways that mimic the functioning of

human memory. In the sixties, his basic ideas were extended

by computer scientists Ted Nelson and Douglas Engelbart.

Nelson coined the term "hypertext" to describe information

that can be annotated and linked associatively, and Engelbart

developed working models of extensive hypertext computer

systems, demonstrating the potential of this technology to

enhance human intellect (Ambron, 1990).

The potential for interactivity inherent in non-linear

instructional materials and, in a larger sense, the idea of

education based on learning rather than on teaching,

interested cognitive psychologists and educators. In the

seventies they began to study the cognitive processes

involved in learning, formulating theories of how knowledge

: .... : .; . . .f ~ ... . ,.,,.,
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is represented, and structuring materials based on theories

of interactivity and multi-modality. Researchers felt that

because of its focus on relationships between ideas rather

than on discrete facts, hypertext should improve learning;

specifically that associative links should facilitate

retrieval of knowledge, concept formation and comprehension

(Borsook & Higginbotham-Wheat, 1992).

Meanwhile, Nicholas Negroponte's Architecture Machine

Group, now part of the MIT Media Lab, began to experiment

with the potential for interactive learning by creating

multimedia presentations incorporating aspects of television,

the computer and publishing. Norm Meyrowitz of Brown

University then applied Engelbart's hypertext developments

to multimedia systems, coining the term "hypermedia" to

describe the linking of images and text in instructional

settings (Ambron, 1990).

General Description

Confusion about hypermedia often arises due to the

interchangeable use of related terminology: hypermedia,

hypertext, multimedia, and interactive multimedia (Borsook &

Higginbotham-Wheat (1992). While the focus of multimedia and

interactive multimedia is on the technology, hypermedia and

hypertext are programming methods ("Interactive Multimedia,"

1991). Hypertext has been called a "method of non-sequential

reading and writing" (Borsook & Higginbotham-Wheat, p. 8) in

which meaning is derived from the relationships between nodes

or chunks of information. Hypermedia is multimedia hypertext,

.. yW-:..,.. ... :. .i_..t .... s. .uif; lba k '.YUi[A tiWe lzS.;..t, _U$..
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or "the integration of text, audio, graphics, still image and

moving pictures in a single, computer-controlled, multimedia

product" (McCarthy, 1989, p. 26). Because much of the

literature reviewed equates hypermedia with interactive

multimedia, the two terms will be used interchangeably in

this study.

Hypermedia Assisted Instruction (HAI) can be

distinguished from Computer Assisted Instruction (CAI) by the

former's integrated use of multimedia (Heller, 1990). While

HAI may incorporate all the forms of CAI, such as drill and

practice, tutorials, simulations and games, HAI programs are

"rich environments for student directed investigation"

(p. 432).

IM systems consist of four components: (a) the

information or data system, (b) the software component that

accesses the information, (c) the hardware component, and

(d) the communications system composed of networks connecting

the hardware and multimedia databases.

The data system is composed of nodes or chunks of

information in the form of text, audio, and images. The

database can be stored on traditional magnetic storage

devices (hard discs), or can be stored optically on laser

videodiscs and compact discs.

Software programs such as HyperCard and LinkWay enable

non-computer specialists to create hypertext-based multimedia

applications. These authoring systems use the graphical user

interface (GUI) to index, provide access to, and allow
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navigation through the multimedia database by linking

information in conceptual webs. Conklin (as cited in

Marchionini, 1986) characterizes these links as the essence

of hypermedia systems, since they allow the user to browse

freely through the information and to jump from node to node

in an associative manner.

The hardware component of interactive multimedia systems

can consist of a variety of configurations: (a) a videodisc

providing images, audio, graphics and text controlled by a

keypad or light-pen wiped over bar-coded commands; (b) a

videodisc or compact disc providing image and audio

interfaced to a personal computer providing digitized text,

graphics and audio; or (c) a personal computer providing

digitized text, color graphics, animation, still images and

compressed video (Latchem, Williams, & Henderson-Lancett,

1993).

Interactive video (IV) was the pioneering technology for

interactive multimedia. Introduced in 1977 by Philips, this

laserdisc technology was initially used in military and

corporate training. Not only is it a very durable medium,

videodisc offers high quality analog images and tremendous

storage capacity. Each disc can hold 108,000 full motion and

still frame images, equivalent to 1,350 carousel trays of

35mm slides. It is considered very effective in delivering

full-frame, full-color moving video. However, interactivity

requires linkage to a digital computer. The initial cost of

equipment is high when compared to the newer interactive
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multimedia, and its hardware setup is more complex than the

emerging one-box technologies.

Moreover, consumer electronics is moving from analog to

digital format. Newer technologies include compact disc

systems which can store vast quantities of data in digital

form. Pioneered in 1986, Compact Disc-Read Only Memory

(CD-ROM) can store 275,000 pages of single-spaced text, as

well as still pictures, audio and data, but use is limited to

retrieval of information. Introduced in 1991, Intel's Digital

Video Interactive (DVI), Commodore' s CDTV, and

Philips/Sony's Compact Disc Interactive (CD-I) are all

integrated interactive technologies that can store text,

still pictures, audio, graphics, and moving pictures.

Computing technology has undergone dramatic progress

over the past few years. Latchem et al. (1993) predict that

continuing increases in memory densities, mass storage

densities and processing speeds will continue to generate

even more sophisticated interactive multimedia systems.

Educational Issues

There have been widespread claims in the literature that

hypermedia systems will revolutionize teaching and learning

because of their ability to model human associative memory

(Barker & Tucker, 1990; Borsook & Higginbotham-Wheat, 1992;

Jones, 1990; Marchionini, 1986). "Hypermedia is not so much a

breakthrough, panacea, fad, or 'hype,' as the next step in

the evolution of computing as augmentation of the intellect "

(Marchionini, p. 8-9). And indeed, interactive multimedia

F -
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has obvious benefits for the learner.

Hypermedia programs provide access to a vast store of

information with which the learner can interact in a relevant

context. Multiple paths are allowed through the database of

information; the learner can link information and ideas,

making personally meaningful associations critical to

learning. Because hypermedia programs provide a truly

interactive learning environment, they allow a high degree of

learner control. Interactivity takes advantage of the

student's natural curiosity and increases the motivational

appeal of the material, which in turn strengthens retention.

Because hypermedia is also a multi-modal system, learners can

select information in the format best suited to their

learning style, ability level, and information needs, with

each medium reinforcing the message of the others (McCarthy,

1989).

Interactive multimedia provides both cognitive and meta-

cognitive benefits, offering the student not only new ways to

learn the content of the course, but also new ways of

learning how to learn (Marchionini, 1986). Heller (1990)

suggests that hypermedia supports both discovery learning and

incidental learning, implying that involvement with

hypermedia programs requires students to apply higher order

thinking skills as they make decisions and evaluate their

progress.

However, research has revealed that there are problems

for the learner inherent in this instructional format. Users
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can become disoriented in the vast amount of information in a

hypermedia program, although better interface design promises

to provide the learner more navigational assistance. Due to

the high level of learner control, students can also become

distracted and miss relevant material, or even form

misunderstandings. And some critics have expressed concern

that interactive multimedia programs sacrifice depth of

learning for breadth. There are disadvantages for the

instructor as well. The design of exemplary hypermedia

programs is extremely time-consuming and the use of this

instructional format requires new approaches to managing

learning, creating assignments, and evaluation (Marchionini,

1986).

Reeves (1993) cautions against assuming that use of

interactive multimedia will guarantee learning, and

identifies variables that influence the quality of

interaction between the learner and the medium. Certainly

one variable is the learner's skill and experience with

interactive multimedia; another is the program design, and

how well it supports that interaction. Unlike earlier

instructional technologies, the development of educational

courseware for interactive multimedia requires the

involvement of both educators and technologists.

Traditionally, educators have ignored the revolutionary

potential of computers. Latchem et al.(1993) insist that

pedagogical input into the design of programs is necessary

for interactive multimedia to be accepted as a potent tool
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for learning.

Program design varies in levels of complexity that

affect the degree to which they support learning. Nelson &

Palumbo (1992) note three current uses of hypermedia systems

in education: (a) as knowledge presentation systems, (b) as

knowledge representation systems, and (c) as knowledge

construction systems. In knowledge presentation systems, the

database can be browsed or searched, but little attempt is

made to instruct the learner. Knowledge representation

systems provide the learner with maps or graphical browsers

to organize the information and make relationships between

nodes of information explicit. In knowledge construction

systems, learners can build their own nodes and links and

annotate the database; in other words, construct knowledge

through their personal experience. Nelson & Palumbo argue

that only knowledge construction systems have the potential

to transform education, but, according to Romiszowski (1993),

the majority of educational applications of interactive

multimedia simply disseminate information.

Educational Effectiveness

Interactive multimedia technology is a relatively new

medium. The traditions of hypertext, interface developments

and multimedia opportunities have become well-developed only

since 1986 (Hooper, 1990). Limited research on learning with

hypermedia has been reported, a fact that Kozma (as cited in

Latchem et al., 1993) attributes to an emerging field

primarily concerned with the development of applications and
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technology.

Meta-analyses are currently limited to research on the

effectiveness of interactive videodisc as an instructional

medium. Bosco (1986) evaluated 28 reports for the military,

higher education, and K-12 education. The typical study

investigated whether IV is more effective than traditional

instruction, with effectiveness assessed by achievement

tests, performance and attitude measures. Bosco reported that

while there were positive findings on user attitude and

training time, only about half the studies showed gains in

achievement due to IV. Background variables, such as amount

of education, prior training, age, learning style, and

personality, seemed to have little impact on outcome. Bosco

concluded that the effectiveness of interactive video depends

upon the content, design, and use of specific programs. The

researcher cautions against attaching too much significance

to achievement gains when the effectiveness of the comparison

instruction is unknown.

In 1987, Cushall, Harvey & Brovey reviewed 35 studies in

three areas of interest: 1) IV as an instructional delivery

system, 2) principles of learning applied to IV, and

3) limitations of current studies. As in the Bosco (1986)

analysis, the authors reported mixed reviews on the

effectiveness of IV in terms of knowledge gains when compared

with other instructional delivery systems. However, they

concluded that IV-based instruction could be more time- and

cost-effective than other methods, while achieving the same

.. ._~n
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or better results. In addition, IV-based instruction

generates significantly more positive attitudes toward

learning in students and instructors than comparison methods.

Few studies linking learning principles, such as the effects

of feedback and learner control, to interactive video

instruction were reported.

Studies reviewed to date have limited generalizability

and are difficult to replicate, due to the large number of

variables, e.g., subject matter and prior knowledge (Cushall

et al., 1987). These limitations prohibit a more general

understanding of the educational applications for interactive

video.

Several studies investigated the use of interactive

video and interactive multimedia in art settings (Hubbard,

1995; Nichols, 1993; Reeve, 1989; Semrau & Boyer, 1991/1992;

Wilton, 1993). These studies and others will be discussed in

the context of the literature on Art and Technology.

Art and Technology

Use of Instructional Technology in Art

Although the use of computers in education is a well-

accepted practice in many curricular areas, use of computer

technology in art is in its infancy. In the past decade,

artists and educators have begun to explore the potential of

the computer as an art medium as well as a tool for graphic

design, visual communications, interior design and

architecture. But it is just now being viewed as an effective

tool for research and instruction in art history and art
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appreciation. Wilton observed that his 1993 review of the

literature on use of currently available technology for art

classrooms reveals the same lack of technological awareness

on the part of art educators reported in 1966.

Certainly one reason for initial resistance to the use

of technology in art is the association of the computer with

logical and analytical tasks seemingly more applicable to

math and science than to more creative endeavors.

Applications of technology to art may be limited by

programmers' lack of content knowledge and educators' lack of

technological sophistication (Anderson, 1985) or by humans'

general reluctance to change and teachers' concern for

maintaining classroom autonomy (Hubbard, 1995). However, with

the pervasive use of computers in today's world, the extended

graphic and visual storage capabilities of interactive

technology, and the expansion of art curricula to

include critical skills, interest in using technology for art

instruction is beginning to flower.

A number of different themes on art and technology have

emerged in the literature. DiBlasio (1983) was an early

advocate of interactive technology in art, predicting the

benefits of the computer-linked videodisc for classroom use.

DiBlasio assigned cognitive levels of achievement possible to

varied uses of the computer, from the author-controlled modes

of information presentation (e.g., tutorial, drill and

practice) to learner-controlled enrichment activities (e.g.,

problem solving activities, simulations, games and inquiry

. :. _ ._.....: w: .. ;.;
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strategies).

McWhinnie pioneered efforts to use the computer to

analyze the aesthetic properties of works of art. His more

recent work (McWhinnie, 1989) explores the use of interactive

video for assessment purposes and as a means of instruction.

Hicks (1993) asserts that the complex demands of

contemporary culture require greater priority be given to the

use of technology in art education. Students must be visually

and technologically literate in order to perceive and

interpret visual symbols and to communicate effectively in

society. They must be able to understand the relatedness of

ideas and events, and to be creative problem solvers and

evaluators. Hicks suggests that aesthetic decisions are

becoming increasingly technology-related.

Madeja (1993) underscores the importance of technology

in art by suggesting that electronic imaging be added to the

content disciplines of art production, art history, art

criticism, and aesthetics currently regarded as integral to

art curricula.

Perhaps the most outspoken proponent for use of

interactive technology in the classroom, Gregory (1995)

posits that the current technological revolution coupled with

constructivism has produced "a world-wide paradigm shift"

(p. 7). The author proposes that interactive multimedia, or

"interactive integrated media" (p. 8) has the potential to

radically change the way art is taught and students learn

about art. Because of its non-linear design, IM permits
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students to learn in ways best suited to their needs,

interests, and abilities, and empowers students with an

active learning role in constructing their own knowledge and

redefining their personal knowledge base.

Interactive Applications for Art Study

As of 1992, eighteen universities had established

research and design centers to support the use of interactive

multimedia. Numerous IM projects are being developed in

almost every discipline, most of which are post-secondary

educational materials (Kearsley, 1992). A number of IM art

programs have been developed by universities and museums for

instructional use, often in concert with commercial software

producers. By far, the majority of projects in the visual

arts are videodisc applications.

Laserdiscs have been developed to store entire museum

collections and the complete works of one artist. When used

with laserguides, such as commercially prepared HyperCard

stacks, information in a variety of categories can be

retrieved from the disc. There are also authoring programs

that non-programmers can use to "repurpose" or customize the

disc according to the needs of the student and instructor.

Repurposing provides for re-sequencing of information and the

addition of new text and graphics (Schwartz, 1991).

Extensive university research projects have been

developed in the Classics area, incorporating every aspect of

ancient civilization, including literature, religion, art,

and science. Thesaurus Linguae Graecae, a project to digitize



25

extant Greek literature from the time of Homer to 600 A.D.,

is under development at the University of California at

Irvine. Perseus, another massive collection of information on

Classical Greek Civilization, has been Harvard's ongoing

project since 1987. Similarly, Cicero was designed for use in

courses on Ancient Greek and Roman Civilization at U.C.L.A.

A limited number of videodiscs have been produced by

university educational computing centers to teach art history

concepts, including The University of Iowa's Pieta

Resistance, and Carnegie Mellon' s The Vermeer Forgeries and

The Strange Case of Han Van Meegeren. Pratt' s Albers'

Interaction of Color is a disc on color theory. The Visual

Art Index System, a project of the University of Wisconsin-

Madison, links a database with images from the National

Gallery of Art laserdisc to illustrate various art concepts.

Museum collections available on videodisc include the

National Gallery of Art, Boston Museum of Fine Arts, The

Metropolitan Museum, The Guggenheim, The Louvre, The Prado,

and The British Museum. Some laserdics focus on the work of

individual artists, like Van Gogh and Michelangelo, while

others concentrate on specific works of art, such as The

Helga Drawings, and Picasso' s Guernica. The J. Paul Getty Art

Museum produced a videodisc devoted to the study of Classical

Greek vases in their collection.

Two innovative programs for school and museum use have

been developed at Bank Street College of Education (Wilson,

1992a). Palenque is a digital video interactive (DVI)
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project that allows the young learner to explore multi-

dimensionally an ancient Mayan site, while interacting with a

multimedia database, the Palenque Museum. The Museum

Visitor's Prototype is an IM project developed in conjunction

with the education departments of seven museums. This

prototype is designed to enhance the museum visits of adults

with limited art knowledge, and focuses on the artist Claude

Monet, his painting Waterlilies (1926), and the context in

which it was created.

At Indiana University, Bloomington, the textbook for a

general elective art course has been translated into

multimedia. In "Artstrands" (Hubbard, 1995) students select

art experiences they wish to study from strands or thematic

units, such as Symbolism in Art. Within each strand students

have the option of selecting the lessons they want to

complete, and are provided introductory text, images,

instructions, learning outcomes, and a list of art materials

needed to complete the studio objective.

Interactive video technology is also used in preservice

training of art teachers. At the University of Arizona,

details of the expert teaching depicted on video can be

examined by means of hypermedia text (Galbraith, 1993).

Educational Effectiveness of Interactive Technology in Art

Very limited research has been conducted in the area of

art and interactive technology (Anderson, 1985). The majority

of studies today deal with interactive video and question

whether its use is as effective or more effective than other
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instructional delivery systems (Cushall, Harvey, & Brovey,

1987). Because of the scarcity of research on the use of

interactive technology in art settings, this review examines

studies on the general use of technology and non-traditional

instructional methodologies in art and museum contexts.

Pichayapaiboon (1987) investigated the effects of the

supplemental use of CAI in college art appreciation classes

versus traditional instruction alone, and found that CAI

contributed positively to students' achievement scores.

Reeve (1989) compared the use of traditional instruction,

CAI, and interactive video instruction in a third-grade art

unit on line, shape and pattern. While all groups showed

significant gains, those in the interactive group showed

significantly greater change from pretest knowledge of art

concepts to posttest. However, significant gains on measures

of artistic expression were recorded only for the CAI and

traditional groups.

Nichols (1993) also investigated the efficacy of

interactive instruction for teaching art concepts, but with

university students. Two different functionalities of

interactive video were compared: an instructor-moderated

lecture using laserdisc visuals and a self-paced computer

tutorial using laserdisc visuals. Pretest and posttest

measures on the Eisner Art Information Inventory revealed no

significant differences in achievement between experimental

groups. Nichols concluded that learning may not be directly

influenced by delivery method, or possibly that the value of
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videodisc technology in art may override the importance of

individual applications. Further study of videodisc

technology applications was recommended.

Waugh & Jacobson (1989) compared three variations of

videodisc-enhanced, computer-based drill programs designed to

help students memorize basic information relevant to artworks

studied in an art appreciation course. In terms of student

achievement and attitude, the two corrective feedback

programs were found to be equally effective and superior to

simple exposure to the material. The researchers concluded

that existing videodiscs can be repurposed and used

effectively to optimize the learning of introductory

material.

Small-scale formative research was conducted on the

Museum Visitors' Prototype (Wilson, 1992b), primarily through

observation and interview of the target audience in two

museums. Feedback was used to focus and revise the design of

the prototype in order to create a more effective product.

Wilson found that once museum visitors were acquainted with

the prototype's interactive features, content, and

navigational design, users were enthusiastic about and

engaged by the interactive program.

In a case study, Morris (as cited in Hubbard, 1995)

found that student response to use of the "Artstrands"

multimedia program over four semesters has been varied.

Proponents of the program cite the accessibility to high

quality color images and freedom to browse through the

_ .. ...
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program as reasons for preferring the electronic version of

the course to the printed text. Others favored use of the

traditional text because of convenience or because of a

general aversion to computers.

Anecdotal descriptions of particular uses of

interactive technology in art contexts have also been

reported. Semrau & Boyer (1992) observed that use of a

prepackaged laserdisc (a video laserdisc and computerized

database of information) was an effective catalyst in

stimulating critical dialogue in college art classes.

Kemp & McBeath (1994) reported on multimedia teaching methods

for art history survey courses. The authors found that use of

classroom video presentations, small-group discussions, and

self-paced study (film with instructor-moderated audio)

proved to be an effective alternative to traditional large

lecture format.

Psychological Foundations

Introduction

Contemporary art education and interactive multimedia

design share common roots.

The theoretical foundations for interactive multimedia

are in psychology, pedagogy, and technology. Although the

design of hypermedia programs often has been driven by the

capabilities of the technology alone (Park & Hannaf in, 1993),

the influences of behavioral and cognitive psychology, as

well as constructivist pedagogy, is well-documented. Schwier

& Misanchuk (1993) recommend developing instructional
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programs that reflect combined approaches, to accommodate

different learning styles and preferences. But by far, the

majority of the literature surveyed reflects a cognitive or

cognitive-constructivist orientation to IM design.

Current mainstream thinking in art education also

reflects the influence of cognitive-constructivist learning

theories with regard to curriculum design and instructional

methodology.

Cognitive psychology is concerned with how the learner

represents and acquires knowledge through the processing of

information. It is thought that facts are stored in the mind

in a cognitive network, or in interconnected webs of

relations. It is further presumed that humans process new

information by accessing existing knowledge, relating the new

to what is already known, modifying and restructuring the

previous knowledge to accommodate the new information, and

then encoding the restructured knowledge into long-term

memory (Borsook & Higginbotham-Wheat, 1992). The better a

learner is at breaking down information into categories

relevant to prior knowledge, and the more information to

which the learner can connect new information, the more

expert one is. Put another way, learning outcomes are

dependent upon learners' prior knowledge, that is, the size

of their knowledge base and the efficiency of their

knowledge-seeking strategies.

Koroscik (1993) defines knowledge base as "all the

accumulated knowledge, skill, and experience a student
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currently possesses, including what the learner already knows

about the material being studied" (p. 21). Knowledge-seeking

strategies are "the cognitive steps a student takes to

construct new understandings, to seek new knowledge, and to

apply previously acquired knowledge, skill, and experience"

(p. 21). For learning to occur, appropriate strategies must

be employed to transfer, or make connections between new

information and relevant existing knowledge. The connections

made determine the learning outcomes, and whether they are

lower-order understandings, higher-order understandings, or

misunderstandings.

Closely aligned to contemporary cognitive psychology is

constructivism, a philosophy that Reeves (1993) recommends as

an effective pedagogy for the design of interactive

multimedia. Constructivism is an outgrowth of the work of

poststructuralists, critical, and feminist theorists focusing

on "how the learner makes meaning, solves problems, and

builds experiences into a world view" (Stankiewicz, 1996,

p. 5). In its view of knowledge as inherently prejudiced,

changing, and transformative, rather than objective and

authoritative, the constructivist model challenges the

traditional Aristotelian model of instruction. A student's

personal experience is understood as an important source of

knowledge.

Whereas in traditional practice an expert or teacher is

solely responsible for predetermining the information or

knowledge students will receive, the constructivist role of
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teacher is one of facilitator in "assisting students in the

formation and development of their own knowledge" (Dietrich &

Hurd-Smith, 1995, p. 44) through active and self-directed

learning. Once considered a passive receptacle for

information, the student is now "empowered" by this paradigm.

Cognitive-Constructivist Implications for IM Design

Anderson (1988) calls for the development of

"principled learning materials" (p. 196) in IM design, based

on cognitive models of learning, as opposed to earlier,

strictly behavioral CAI models which were directed at

modifying users' behavior to achieve predictable outcomes.

The main difference between traditional instruction based on

behavioral psychology and the newer approaches rooted in

cognitive psychology is the role of interaction between

learner and instruction (Schwier & Misanchuk, 1993). Whereas

the purpose of traditional instruction is to externally shape

behavior, newer cognitive-based approaches seek to actively

engage and motivate the learner so that content will be

internalized.

The literature is full of parallels between the

representational architecture of hypermedia programs and

human memory, even to the extent that they share a common

terminology (Nelson & Palumbo, 1992). Hypermedia and

cognitive theory have a symbiotic relationship. The

development of this new technology has led to new

understandings about learning, and vice versa (Borsook &

Higginbotham-Wheat, 1992). A number of researchers have
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identified principles of cognitive-constructivist theory that

can fuel the learning potential of interactive multimedia

when incorporated into IM design (Anderson, 1988; Nelson &

Palumbo, 1992; Park & Hannafin, 1993; Reeves, 1993).

Resnick (as cited in Reeves, 1993) identifies three

basic principles of cognitive theory that have implications

for the design of interactive multimedia: (a) learning is a

process of knowledge construction, (b) learning is knowledge-

dependent, and (c) learning is context-dependent.

The first principle contrasts the traditional

educational practice of teaching isolated facts and skills to

be absorbed by the learner with the idea of learning as the

application of knowledge, skills, and attitudes to real-life

situations. Studies conducted by the Cognition and Technology

Group at Vanderbilt University (as cited in Reeves, 1993)

reveal that this kind of generative learning environment

anchors instruction in a context that is relevant for the

learner and produces knowledge that is more likely to

generalize than knowledge acquired by more passive methods.

Interactive multimedia can present interesting and

challenging problem situations for which learners must

retrieve and construct new knowledge (Reeves, 1993).

Thornburg (1995) suggests that IM designers "invert the

Aristotelian world" (p. 23) in which information is presented

in linear textbook form, by creating conflicts for students

to resolve through interaction with the multimedia software.

Educators have long debated whether instruction should
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be aimed at teaching content or developing students'

intellectual skills (Reeves, 1993). As previously discussed,

the second principle states that the ability to acquire new

knowledge not only depends upon the extent of the learner's

knowledge base, but also on the effectiveness of his or her

knowledge-seeking strategies. Well-designed IM programs

address both these goals by "cognitive bootstrapping"

(Resnick, as cited in Reeves, p. 84). Knowledge is

constructed as the IM user selects and links information.

This new knowledge is subsequently stored in the brain in the

form of patterns that secure the information and make it

easier to remember in a variety of contexts.

Hypermedia programs can be of special benefit to

learners facing complex or unfamiliar subjects by suggesting

ways in which new information can be associated to existing

knowledge (Anderson, 1988). Interactive multimedia can be

designed to address what students already know, as well as

misconceptions they may have that impair learning.

Metacognitive support can be built into the interface design

of IM programs that can help the learner focus on both the

overall structure of the program and on specific tasks. Such

features include advanced organizers, outlines, content maps,

and time estimates (Reeves, 1993).

The third cognitive principle recognizes that learning

is tied to the situation in which it takes place. The meaning

assigned to a concept depends on the associations accessed,

which in turn are determined by the situation or context in

-
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which the concept was encountered (Borsook & Higginbotham-

Wheat, 1992). Transfer of learning to other content domains

is certainly a concern of educators. In their 1990 study,

Bransford, Sherwood, Hasselbring, Kinzer, & Williams (as

cited in Reeves, 1993) showed that students who perform quite

well on memorization tasks can rarely retrieve the same

information in new but applicable contexts. Situating

knowledge in authentic contexts, however, improves transfer

of knowledge (Park & Hannaf in, 1993) and IM programs can

create this kind of "situated learning" environment in which

students make connections between multiple contexts.

Cognitive-Constructivist Implications for Art Education

It has been demonstrated that IM programs designed

according to the premises of cognitive-constructivist theory

have the potential to strengthen cognitive and metacognitive

functioning; specifically, to enrich the learner's knowledge

base and develop the efficient use of knowledge-seeking

strategies. This section of the literature review presents

evidence that the same foundation that informs effective IM

programs also underlies current art education theory.

That contemporary notions of art education are grounded

in cognitive theory is well-documented (Arnheim, 1989;

Broudy, 1987; Ef land, 1995; Gardner, 1983; Gardner & Perkins,

1988; Koroscik, 1990; Shuell, 1990; Smith, 1987). Gardner &

Perkins described the arts as "profoundly cognitive

activities" (p. ix) and expressed a need for studying and

understanding psychological processes underlying the arts.
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The acknowledgement of the cognitive dimension of

art has changed both curriculum and instruction. A primary

aim of contemporary art education is determining "what can be

learned from and about works of art and how students make

connections between this information, their own lives, and

the world" (Wolcott, 1996, p. 73).

Ef land (1995) applied cognitive principles to a

curricular model for art education described as "a lattice-

like structure, inviting differing paths of exploration"

(p. 134). Ef land embraces the cognitive view that advanced

knowledge acquisition is dependent upon a sufficient

knowledge base. While introductory level learning efforts

seek to establish a knowledge base and utilize lower-level

thinking strategies, advanced knowledge acquisition is aimed

at deeper understanding of content and employs higher-level

thinking strategies. In using the lattice metaphor, he

describes the learner's knowledge as made up of concepts that

must be encountered repeatedly, using different strategies in

varying contexts.

Art educators and cognitive scientists share a common

interest in the roles that visual perception, imagery,

artistic forms of cognition, symbol systems, and context play

in learning. Context, in two different senses, has particular

ramifications for the goal of developing students'

understanding of works of art and the retention and transfer

of such knowledge.

Current research in art history methodology suggests the
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importance of contextual knowledge in building up a rich

knowledge base required for understanding works of art.

Also, the instructional context in which works of art are

studied has bearing on the associations a student will access

to discern the meaning of a work of art.

Knowledge of a work's historical context, including the

social and cultural world of the artist, must be connected to

knowledge of its formal and descriptive aspects in order for

the work to be understood (Ef land, 1995, p. 145). Zeller

(1989) advocates the study of art in "a broader cultural and

historical context" (p. 49) and argues that contextual

factors extrinsic to a work of art reveal layers of meaning

that cannot be uncovered by focusing on just the formal

qualities of the work. This recent emphasis on historical

context has had an effect on the way art is taught. In the

last decade, approaches to teaching art criticism have

shifted from the predominant formalist mode of inquiry to

extrinsic or integrative approaches (Porter, 1994).

Simpson (1996) notes that the importance assigned to

context in gleaning meaning from works of art is a

constructivist notion. It is also a postmodern idea, and one

essential to the interpretation of contemporary art (Wolcott,

1996).

Instructional context also has significant bearing on

how well students learn in art. Koroscik's (1983; 1990; 1992;

1993) work reviewed for this study has been largely devoted

to how students understand (and misunderstand) works of art,
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the effects of prior knowledge, and the influence of

comparative contexts. Studying art in comparative contexts

"can have a significant impact on the way students look at

and think about a work of art" (Koroscik et al., 1992, p.

163). Grouping works in terms of shared characteristics

prompts students to choose effective search strategies for

exploring the meaning of artworks. The additional provision

of verbal cues about the shared characteristics results in an

immediate synthesis of ideas, "the construction of more

elaborate meanings and deeper understandings" (p. 163), and a

reduced incidence of misunderstandings.

Art Understandings as a Learning Outcome

Introduction

A major goal in art education today is teaching students

to respond insightfully to works of art (Koroscik & Blinn,

1983), specifically, to develop students' ability to

interpret works of art (Walker, 1996; Wolcott, 1996). The

practice of art criticism in the classroom is valued "as a

means to understand and appreciate art" (Barrett 1988, p.23).

Because art understanding is the learning outcome in this

study, it is necessary to consider the problems students

encounter in responding to works of art, particularly in the

context of this study, and the possibilities for assessment

of art understandings.

Nature and Complexity of Art Understandings

Generally speaking, art might be considered an "ill-

structured domain" in that it comprises a body of knowledge
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made up of concepts which vary in meaning from one context to

another (Spiro, Coulson, Feltovich & Anderson, 1988).

Because individual works of art embody an assortment of

complex ideas (Short, 1995), comprehension and critical

discussion of artworks might be equated with the stage of

advanced knowledge acquisition at which "the learner must

attain a deeper understanding of content material, reason

with it, and apply it flexibly in diverse contexts" (Spiro et

al., 1988, p. 2). Ef land (1995) compares the way art critics

approach an unfamiliar work of art, relying on their

extensive knowledge base, to Spiro's et al. idea of "basing

the reasoning process on the utilization of precedent cases"

(p. 146).

The problems undergraduate students demonstrate in

understanding works of art may be related not only to the

complexity of the task, but to the domain specificity of

knowledge. Novice learners in a specific domain not only have

less knowledge, but also fewer knowledge-seeking strategies

with which to either construct new knowledge or to transfer

existing knowledge to other contexts (Ef land, 1995, p. 138).

Koroscik et al.(1992) agree that difficulties in

understanding and writing about works of art relate to

insufficient prior knowledge. When college students wrote

about artworks viewed in an interdisciplinary context (a key

painting shown with three other works in different media),

the researchers observed that misconceptions were more

prevalent than when artworks were viewed in the same-artist

,I
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context (the key painting with three other paintings by the

same artist) or the same-theme context (the key painting

shown with three other paintings displaying the same dominant

theme). The authors concluded that the majority of the

students lacked adequate contextual information to grasp the

relationships implicit in the interdisciplinary context.

Similarly, McDevitt-Stredney's (1993) descriptive case study

found that non-art students enrolled in college visual arts

courses lack the background and experience to engage in in-

depth art discourse.

Reductive bias, or the tendency to oversimplify complex

subject matter (Feltovich, Spiro, & Coulson, 1988) may be

reflected in students' writings about works of art. While

simplifying information may make it easier to understand, it

often interferes with learning at advanced stages, such as

critical discussion of works of art. Short (1995) found

reductive patterns in the responses of pre-service art

specialists to specific works of art by assessing the number

of dimensions (formal, descriptive, historical or cultural,

aesthetic, and critical) the subjects referenced. Forty-four

percent of the participants limited their understanding of

the artwork to only one dimension.

Art History Survey as a Context for Constructing Art

Understandings

Despite the complexity of ideas embodied in works of

art and the demand for advanced knowledge acquisition in

responding to works of art, the development of analytical and
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critical skills is a generally accepted goal for art history

surveys (Alpers, 1995; Clayson & Leja, 1995; Condon, 1995;

Cothren, 1995; Mathews, 1995).

Art history survey is an introductory course intended to

initiate large numbers of students, art majors and non-art

majors alike, into the study of the visual arts. Typically,

the art history survey satisfies general education

requirements for liberal arts students, and therefore its

impact is felt across the curriculum. Because of its role in

general education and in the preparation of future art

teachers, the art history survey, and particularly the

current revisions in its structure, content, and

instructional methodology, is of interest to art educators.

In "The Future of Art History and the Undoing of the

Survey," Graham (1995) describes the traditional survey as "a

chronological introduction to the art of the West, centered

on the great narratives of high cultures" (p. 30). Graham

points out that the assumptions implied in this definition

contradict the way art history is practiced today, and have

been the source of disagreement within the discipline for

almost two decades as art historians have been called upon to

embrace ideologies of feminism, multiculturalism, and

postmodernism in their curricula. Many art historians have

rejected chronology, canonicity, and the interpretive

approach behind canonicity in achieving a global survey that

is thematically structured, and in which students can

recognize the extent to which the meaning of a work of art is
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bound to the cultural, philosophical, and historical

framework of its time.

Of particular interest to this study are the

instructional challenges, attributed in part to the classroom

setting, for the student seeking to attain a deep

understanding of works of art. The typical format for the art

history survey is the instructor-moderated slide lecture.

Because surveys aim to provide a knowledge of the breadth of

work in the course rather than depth of understanding, a vast

number of slides are shown each class. Furthermore, low

light conditions of slide lecture halls are thought to lower

student motivation for learning (Sowell, 1991). The generally

large enrollments and a disproportionate student/faculty

ratio provide limited opportunities for extended class

discussion about works of art.

The instructor's role in this Aristotelian model is the

authoritarian dispenser of knowledge. Sowell (1991) posits

that because college art instructors are often considered

experts, students are hesitant to express opinions about

works of art that vary from what they have heard in class.

In traditional art history surveys, assessment often

takes the form of the multiple-choice slide identification or

short-answer objective test in which the student is typically

asked to recall such information as stylistic

characteristics, periods and styles, dates, and makers

(Hales, 1995). This type of assessment does not account for

higher-order understandings, nor does it assess students'
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misunderstandings about works of art.

Recommendations from the field for addressing these

problems were gleaned from a variety of articles in the Fall,

1995 Art Journal subtitled, "Rethinking the Introductory Art

History Survey." Proposals included (a) the adoption of

alternative instructional models in which students are

actively involved in learning how to approach works of art;

(b) facilitated discussion groups which allow students to

practice critical skills as they respond to works shown in

class; (c) field trips to museums and galleries which permit

interaction with actual art objects; (d) outside readings of

primary and recently published secondary sources which extend

students' understanding of artworks, artists, historical

contexts and interdisciplinary connections; and (e) various

types of written assignments to hone critical thinking and

writing skills.

Writing as a way to understanding works of art has been

advocated by art educators as well. It encourages students to

strengthen their verbal and perceptual abilities, and

provides opportunities for more intense learning (Tollif son,

1990). When informed by instruction in art criticism,

writing is the most effective way to get at the meaning of

works of art (Wilson, 1988). Barrett (1994) contends that

written criticism promotes "self-knowledge as well as

knowledge about art" (p. xiii).

Assessing Students' Writings for Art Understandings

Writing about works of art also reveals students'
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understandings about those works of art (Stavropoulos,

1992/1993). Koroscik et al. (1992) found that open-ended

writing tasks are more useful than multiple choice tests in

assessing students' existing knowledge and their abilities to

use appropriate learning strategies.

Assessing students' understanding about works of art

through their writing has been proposed but not widely

applied. Wilson's pioneering efforts to sanction writing-

based assessment influenced the design of at least two tools

for assessment. The Comprehensive Holistic AssessmentTask

developed by The Florida Institute for Art Education

(sponsored by the Getty Center for Education in the Arts) is

a project in which students use journals to record their

responses to works of art and music (Stavropoulos,

1992/1993). Johnson & Cooper (1994) developed a quantifiable

scoring system applicable to students' essays about artworks

which, according to the authors, can evaluate both student

progress and the effectiveness of instructional methodology

in written art criticism.

Efland (1995) suggests that assessment in art should

focus on both higher order understandings and on the

underlying reasons for students' misunderstandings. However,

most instruments currently available to assess written art

criticism do not take into consideration cognitive aspects of

learning "nor do they discriminate between knowledge base and

knowledge-seeking strategies, higher-order and lower-order

understandings, and misunderstandings" (Stavropoulos, in
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press, p. 1) .

Interactive Technology as a Tool for Constructing Art

Understandings

Ralph Smith, in Art Education: A Critical Necessity

(Levi & Smith, 1991), envisions a curriculum as an itinerary

or plan for preparing students to journey through the 'art

world' (p. 189). Spiro et. al (1988) compare advanced

knowledge acquisition required for art understanding to

repeatedly traversing a landscape in order to master its

complexity. Interactive technology employs a similar metaphor

in speaking of learners navigating through vast databases and

creating paths through instruction. In all cases, the student

is seen as an active participant in learning. Interactive

technology as an instructional aid has particular benefits

for the learner studying works of art.

The inherent design of interactive multimedia technology

facilitates learning by enriching a learner's knowledge base

and strengthening his or her learning strategies. In-depth

understanding of a work of art requires a substantial

knowledge base (Short, 1995) to which IM's rich array of

still and moving images in combination with other media

contributes (Anderson, 1988). Visualizing information not

only helps students learn by pulling ideas together, but also

to remember.

Zeller (1989) asserts the need for students to build

their knowledge of art history through access to "primary

texts, monographs and scholarly articles" (p. 50). IM systems
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are well suited to research. In addition to exhaustive

databases with images of art, architecture, and artifacts, IM

programs can be enhanced with primary source material,

bibliographies, and an encyclopedia to help the learner

organize information about art.

Understanding art also requires use of appropriate

cognitive strategies, that is, selecting the elements of

one's knowledge base that provide meaning for a particular

application. Often students in art history are presented an

image they have not seen before and asked to discuss it in

relation to works they have seen. The understanding and

transfer of such complex and interdependent concepts requires

the kind of cognitive flexibility that is fostered by IM's

approach to learning and instruction (Jones, 1990).

For instance, the use of advanced organizers that

correspond to categories of art information (time, place,

style, content, medium, patron, function, other art then)

familiarize the student not only with how to apply categories

to specific works of art (Gleeson, in press), but also with

the complexities and contradictions of these concepts.

IM programs are capable of establishing a context for

works of art, both in the historical sense and in an

instructional one. Zeller (1989) contends that art history

should be part of a humanities-based, interdisciplinary

curriculum in which students not only gain knowledge of a

common cultural heritage, but can apply learning from

different disciplines. IM provides a format for viewing works
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of art in authentic settings enhanced by audio, graphics,

animation, video, and text capabilities. Frischer (1988)

describes an IM simulation in which students can explore

every aspect of ancient Roman civilization with a guide (the

interface), providing an experience "hitherto possible only

to the handful of students who could afford a tutor and an

extended stay in Rome" (p. 156).

IM also provides for the study of artworks in

comparative contexts which prompts students to look for

shared characteristics, and in turn, promotes concept

development. The relationships between works of art can be

made explicit by associative links pre-coordinated by the

program's author. Verbal cues made possible by the audio

capability of IM aid students in synthesizing their ideas

(Koroscik et al., 1992) when viewing more than one work of

art at a time.

Summary

This review explored the literature relevant to the

potential of interactive multimedia programs to impact

college students' abilities to respond critically to works of

art.

The first section examined the impact of interactive

technology on education. It was shown that interactive

multimedia (IM) has numerous benefits for the learner in

providing a vast, associatively linked, multimedia database

that the user can access in ways best suited to his or her

interests and learning modality. However, one author
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cautioned that use of IM programs cannot guarantee learning.

Because of the vast amount of information presented, students

unfamiliar with its instructional format can become

disoriented, miss relevant material, or even form

misunderstandings. Effective educational program design must

reflect the input of both technologists and educators.

The focus of IM design has been on developing

applications and enhancing the technology, with limited

research on learning with interactive technology. Of the

studies reported, most compared the effectiveness of

interactive video (IV) to traditional instructional media as

assessed by achievement tests, performance, and student

attitude. Achievement gains with interactive technology were

not generally validated in the literature. However, it was

shown that use of IV instruction generates more positive

attitudes toward learning than traditional instruction.

Specific uses of technology in art were covered in the

second part of the literature review. Whereas the computer

has been used extensively in design courses, it has only

recently been employed as an instructional tool in colleges,

schools and museums. A discussion of specific interactive

applications in university art departments and museums was

followed by research findings on the educational

effectiveness of such programs.

Only three experimental studies were reported involving

interactive art applications for college classrooms. One

study found no significant differences in the achievement

-"' 1. ", ,_, 
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scores of college students when comparing the effects of two

functionalities of interactive video for teaching design

concepts. Another found that supplemental use of computer-

assisted instruction significantly increased achievement

scores of college students when compared with scores of

students receiving traditional instruction. A third study

revealed that videodisc-enhanced computer-based drill

programs with corrective feedback are more effective than

simple exposure to material in teaching basic concepts about

artworks.

The theoretical foundation underlying both IM design and

contemporary notions of art education was discussed in the

third section. Predominantly, IM programs incorporate

cognitive- constructivist principles advocating an environment

in which learners are in control of their instruction.

Because humans learn by associating existing or prior

knowledge to new information, the amount of knowledge a

learner possesses impacts substantially what he can learn.

At introductory levels of learning, students have less

knowledge and fewer strategies available to either learn new

material or transfer existing knowledge to new contexts. IM

offers both cognitive and metacognitive support in building a

student's knowledge base and in accessing appropriate

knowledge-seeking strategies.

Art educators are concerned with issues of interest to

cognitive psychologists, developing cognitively-based

curricular structures and instructional approaches. Of
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special concern in this study was the role of context in

learning.

Whereas the first three sections of the review addressed

issues relating primarily to the experimental treatment in

this study, the last section examined the learning outcomes

and context in which the study was conducted. Because of the

complex nature of art and limited prior knowledge, novices

often exhibit lower-order understandings or misunderstandings

when responding to works of art. These problems can be

mediated or exacerbated by the instructional methodology.

Potential changes in the instructional format of the

traditional art history survey that would contribute to

students' art understandings were explored. It was noted that

writing about works of art not only aids students in

understanding those works, but that their writings can be

used as a measure of their understandings and

misunderstandings. Concluding theoretical evidence was

presented of the inherent capabilities of interactive

multimedia to enhance students' art understandings.
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CHAPTER III

RESEARCH METHODOLOGY

Introductory Statements

An interactive multimedia program at the University of

North Texas was the experimental variable for this study.

Developed as an instructional resource for students enrolled

in Art History Survey I, it's purpose was to train learners

to acquire and retain a deeper understanding of artworks and

to transfer skills gained to future study. The program's

content corresponds to units of study in the survey course. A

unit on Early Civilizations was developed with the authoring

software Audio Visual Connection, a system in which students

access information by selection of topics. A unit on Greek

Art utilizes the more interactive Authorware, which prompts

students to provide information, make judgments and engage in

analytical thinking.

Research Questions

In comparing the effects of two supplemental study

resources for students in a college art history survey, this

investigation asked a primary question: Is use of an

interactive multimedia program more effective than a slide

study program in developing students' abilities to discuss

works of art critically and responsively? Secondly, with

respect to learning outcomes, does use of IM impact students'

level of understanding and strengthen and direct students'

choice of search strategies?

51
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Hypotheses

Null Hypotheses

Two experiments were conducted in which the following

four hypotheses were tested:

Hypothesis 1: There is no statistically significant

difference in the incidence of higher-order understandings

between students using an IM program and students utilizing a

slide study program.

Hypothesis 2: There is no statistically significant

difference in the incidence of lower-order understandings

between students using an IM program and students utilizing a

slide study program.

Hypothesis 3: There is no statistically significant

difference in the incidence of misunderstandings between

students using an IM program and students utilizing a slide

study program.

Hypothesis 4: There is no statistically significant

difference in the number of dimensions searched between

students using an IM program and students utilizing a slide

study program.

Research Procedures

Design

This study employed a replicated time-series design in

which subject groups switched treatments after the first unit

posttest to control for computer familiarity as a

confounding variable. Participants were subjected to two

treatments and three measures as shown in Table 1:
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Table 1

Sequence of Experimental Events

Group A Group B

Instruction and Measurement Treatment

Pretest

First Experiment

Early Civ. Unit slide study IM program

Early Civ. Posttest

Second Experiment

Greek Art Unit IM program slide study

Greek Art Posttest

Variables

The supplemental instructional methodologies, a slide

study program and two levels of an interactive multimedia

computer program, were the primary independent variables.

Four indicators of student achievement, as measured by The

Diagnostic Profile of Art Understandings (Stavropoulos,

1992), were the dependent variables, including higher-order

understandings, lower-order understandings,

misunderstandings, and the number of dimensions of art

understandings accessed in student responses.

Several potential covariates were identified, including

subjects' prior knowledge, age, gender, ethnicity, and

college major. Because the dependent variable resulted from

; - ,
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students' responses to one of two different artworks shown,

slide differences were examined as a potential covariate.

This study was also concerned with and analyzed the effect of

study time on predicting outcome.

Sample and Institutional Setting

The sample for this study was chosen from an Art History

Survey class at a large southwestern research university. Art

History Survey meets three days a week for fifty minutes each

day. Class activity generally entails a slide lecture, a

reading assignment in the course textbook, and optional slide

study outside of class. The curriculum for Art History Survey

consists of seven units of study, with an examination

(objective test with an essay counterpart) administered at

the end of each unit.

In the fall of 1995, 83 undergraduate students

volunteered as subjects for this study and were randomly

assigned to treatment groups. During the semester, 35

students were eliminated from the study by withdrawing from

the course or failing to meet the inclusion criteria of

completing study timesheets and taking both posttests. Forty-

eight students completed the study, 25 in Group A and 23 in

Group B.

The groups were similarly composed in terms of gender,

ethnic background, age group, and college major. There were

approximately half as many males as females. The majority of

participants were White; the seven minority students were

from Native American, Asian American, and African American
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backgrounds. Approximately three-fourths of the students were

between 20 and 30 years old; nine were under 20 years old,

and four were between 30 and 50 years old. Over three-fourths

of the students had chosen an art discipline, either art

history, art education, or a studio/design area, as their

college major. Nine participants were non-art majors, and

one student was undecided as to college major.

Students were informed of their participation in a

research experiment and were asked to sign both a consent

form and a contract. Participants were further advised that

individual test results would not be used; only group data

would be reported.

Treatment

After an initial pretest, explicit instruction was

presented in the categories of information that art

historians and critics most often consider when responding to

works of art. During the two units under consideration for

this study, the two groups were exposed to both experimental

and control treatments as supplemental study aids. The

experimental treatment involved use of an interactive

multimedia program at campus computer labs. The control

treatment entailed examining sets of slides made available at

the School of Visual Arts Slide Library. These sets included

slides of artworks shown in the lecture, the text, or from

sources other than the lecture and the text. Participants

were not restricted to the number of exposures to the

treatment, but were instructed to complete the entire

O
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treatment (study all slides in the slide tray or explore all

topics in the computer program) and to keep track of the

amount of time spent at each session of their assigned

treatment.

Instrumentation

The Diagnostic Profile of Art Understandings (see

Appendix A) was the instrument selected for use in this

study. Based on cognitive learning theories that also inform

contemporary approaches to art education and the design of

interactive multimedia, the Diagnostic Profile yields

information about a student's knowledge base and choice of

thinking skills used in integrating new information.

Stavropoulos (1992/1993) asserts that the Diagnostic Profile

is effective in:

(a) delineating the student's construction of

knowledge from a writing sample; (b) characterizing

the interplay between students' knowledge

base and choice of knowledge-seeking strategies;

(c) assessing a range of understandings and

misunderstandings; and (d) diagnosing attributes

and constraints in learning. (p. 36-37)

The instrument provides between thirteen and sixteen

categories that are reflective of lower-order understandings,

higher-order understandings, and misunderstandings for each

of four dimensions related to a work of art. The formal

dimension refers to the elements and principles of design,

media, and techniques. The descriptive dimension has to do
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with naming objects. The interpretive dimension characterizes

meaning, emotion, feelings, and expression, and the

historical dimension pertains to historical data.

Traditional test and measurement procedures established

the quality of the diagnostic assessment profile as both a

valid and reliable assessment tool. The validity of the

Diagnostic Profile was estimated by two content validity

studies, two-criterion-related studies, and a construct

validity study.

Two experts, one an evaluation specialist in art

education and the other an art historian and art educator,

analyzed and judged as valid the content for (a) importance

and appropriateness, (b) practicality, (c) applicability to

artforms, (d) applicability to data, (e) diagnostic

capabilities, and (f) future implications. Two criterion-

related studies documented a strong relationship between the

Diagnostic Profile's assessment of students' written

statements and observations of teaching and students'

learning in an intact 3rd/4th-grade art class and an intact

8th-grade art class. The construct validity study revealed a

strong relationship between constructs in the Diagnostic

Profile and a comprehensive data base, acknowledging that the

instrument discriminates lower-order understandings from

higher-order understandings, and identifies

misunderstandings. The data base was obtained primarily from

the Koroscik et al. (1992) study on university students, with

additional data taken from the reliability studies

r. _ T ., .. 4:..., .,, __ _.
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(Stavropoulos, 1992).

Both inter-rater and intra-rater reliability studies

were conducted using three different raters trained in the

use the Diagnostic Profile. The calculation of average

reliability between pairs of raters on 109 checks showed a

very strong agreement in both an initial assignment of scores

and in a comparison of scores on 42 checks four weeks later.

These studies indicate that with some training, the

Diagnostic Profile can be used by art teachers to reliably

score written responses and that a lapse of time (four weeks)

does not alter the rater's ability to do so.

According to the instrument's author, the Diagnostic

Profile has been judged effective in assessing the

understandings of students in kindergarten through grade 12,

as well as college undergraduate and graduate students

(Stavropoulos, 1993).

Data Collection Procedures

A pretest was given to students prior to the initial

treatment, followed by the first posttest at the end of the

unit on Early Civilizations, and the second posttest at the

end of the unit on Greek Art. For the pretest, a slide of

Marc Chagall' s The Birthday (see Appendix B for plates of all

artworks used in this study) was projected onto a screen in a

room darkened sufficiently to see the slide, but lighted

enough to permit writing. Students were asked to write an

essay-type response to this work of art. Without mentioning

specific dimensions, the test administrator asked students to

"A
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"write what you see and what you know about this slide."

Participants were allotted twenty minutes in which to

complete the pretest.

Following the pretest, the course instructor lectured on

the categories of art information most often considered by

art historians and critics, and discussed guidelines for

students' posttest essays. On the first and second posttests,

students wrote about one of two artworks projected on a

screen. Students sitting in even-numbered seats wrote about

the slide on the right; students in odd-numbered seats wrote

about the slide on the left. Slides selected for the Early

Civilizations posttest were The Fitzwilliam Goddess and The

Citadel of Tiryns. The slides for the Greek posttest were the

Temple of Concord and the Temple of Ceres. In all cases,

these works of art were representative of the sculpture or

architecture of the culture studied, but were not works shown

in class, in the text, in slide study, or on the interactive

multimedia computer program. Students were asked to discuss

the work assigned with regard to all relevant categories of

art criticism, and were again allotted twenty minutes in

which to complete the posttests.

Prior to scoring, a literature review was compiled for

each work of art about which subjects wrote. Sources included

art history texts, including the course textbook, as well as

input on slide lecture content from graduate assistants in

the art history survey. The analyses, descriptions,

interpretations, and judgments of the artworks formed a



60

baseline from which students' responses could be compared and

validated.

Scoring of students' written statements was done by both

the instrument's author and by the researcher after extensive

training in use of the Diagnostic Profile. The subjects'

writing samples were analyzed for references to categories of

lower-order understandings, higher-order understandings, and

misunderstandings within each dimension (see Appendix C for

scoring instructions and samples of students' scored essays).

Lower-order understandings were demonstrated by a general

recognition, description, or recall of formal qualities,

subject matter, interpretive qualities, or historical

information. Higher-order understandings were recorded when

students actively searched the works of art for deeper

meaning, and engaged in knowledge-seeking strategies

involving analysis, comparisons, questions, judgments,

interpretations, explanations, and extensions and challenges

of authorities' ideas. Misunderstandings found in students'

writings were incorrect appraisals, both with and without

supportive explanations, and illogical findings.

From this analysis, it was possible to assess the extent

of students' knowledge base and their use of knowledge-

seeking strategies. From the individual assessments, group

data were compiled.

The knowledge-base assessment determined whether

students accessed accurate and relevant prior knowledge.

This determination was made by comparing the numbers of
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lower-order understandings, higher-order understandings,

misunderstandings, and total learning outcomes for each

group. Groups with more higher-order understandings and fewer

misunderstandings demonstrated a more substantial knowledge

base than groups with higher numbers of lower-order

understandings and misunderstandings.

The knowledge-seeking assessment looked at the

effectiveness of students' search strategies with respect to

the number of dimensions students accessed in their

discussion about a work of art. Groups that focused their

strategies in only one or two dimensions demonstrated a

greater limitation of understanding than those who expanded

their connection-making activity to three or four dimensions.

Statistical Analysis

Comparisons were performed between the achievement

levels of students exposed to the experimental treatments to

show the effect of two levels of the interactive multimedia

treatment and students utilizing the control treatment of

slide study. Researchers suggest using analysis of covariance

(ANCOVA) as the statistical method for intact groups, to

adjust for potential differences among groups and to increase

the precision of the research by reducing error variance

(Hinkle, Wiersma & Jurs, 1988).

In this study, although students were randomly assigned

to treatment groups, subjects were volunteers from an intact

class. Therefore, ANCOVA was used as a check on

randomization, and to control for any other differences in
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groups, slides, or study times.

Definition of Terms

Achievement levels - students' learning outcomes were

assessed and compared with respect to incidence of lower-

order understandings, higher-order understandings, and

misunderstandings, as well as the number of dimensions of art

understandings accessed.

Supplemental study aid - both the interactive multimedia

program and the slide study program were instructional

enrichment resources provided outside of class for art

history survey students participating in this study.

Limitations and Assumptions of the Study

This study was limited to undergraduate art history

survey students who had access to interactive multimedia

computer programs for the study of Early Civilizations and

Greek Art. Therefore, generalizations of the findings to

other populations, settings, subject areas, or computer

programs may not be appropriate.

It was also recognized that there are limitations in

assessing what students know about a work of art through

their writings. The assessment reflects the students' ability

to articulate their understanding.

Summary

This study compared the effect of supplemental study

aids on student achievement levels reflected in written

responses to works of art. University art history survey

students were randomly assigned to groups which utilized
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either a slide study program or an interactive multimedia

program for one course unit of study. During the next unit,

the groups switched treatments. At the end of each unit,

students were asked to critically discuss a specific work of

art representative of the historical period under study.

Student achievement, as determined by the incidence of

understandings and misunderstandings and the number of art

dimensions referenced in students' writings, was measured by

the Diagnostic Profile of Art Understandings.

M



CHAPTER IV

RESEARCH FINDINGS

Introductory Statements

The purpose of this study was to determine the effects

of two supplementary study resources on the achievement

levels of students in an art history survey. Accordingly,

data was collected to test four hypotheses mirrored in two

experiments:

Hypothesis 1: There is no statistically significant

difference in the incidence of higher-order understandings

between students using an IM program and students utilizing a

slide study program.

Hypothesis 2: There is no statistically significant

difference in the incidence of lower-order understandings of

students using an IM program and students utilizing a slide

study program.

Hypothesis 3: There is no statistically significant

difference in the incidence of misunderstandings between

students using an IM program and students utilizing a slide

study program.

Hypothesis 4: There is no statistically significant

difference in the number of dimensions searched between

students using an IM program and students utilizing a slide

study program.

Although stated in null form, the hypotheses were based

on the expectation that the supplementary study aid would

64
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have some effect on student achievement. It was expected that

use of the interactive multimedia computer programs would

contribute significantly to students' abilities to respond

insightfully to specific works of art.

Student achievement was determined on two posttest

measures by an analysis of students' writings about specific

works of art. Using the Diagnostic Profile of Art

Understandings, learning outcomes were assessed with respect

to the incidence of various levels of understanding (higher-

order understandings, lower-order understandings, and

misunderstandings), and the number of dimensions (formal,

descriptive, interpretive, and historical) accessed.

Statistical Analysis

Results of the study were entered on a personal

computer. An SPSS program was used to compile means, standard

deviations, and to run analyses of covariance to test each

hypothesis.

T-tests were first conducted to determine the covariates

for each outcome variable. A number of factors relating to

group differences were examined, including subjects' prior

knowledge, gender, age, ethnicity, and college major, as well

as slide differences. Study time was also a factor of

interest in this study, and was included in all analyses.

T-tests identified ethnicity, college major, and slide

differences as covariates for certain outcome variables (see

Appendix D) and ANCOVAs were conducted to control for the

effects of these covariates when appropriate. The criterion

WwAxilop - .-I I - I -jWmmqlWAIwWANw%=
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chosen for acceptance or rejection of the hypotheses was a

significance level of .05.

Tests of homogeneity of regression slope were also

conducted to assure that group assignment did not interact

with the covariates. In every case, this assumption for the

appropriate application of analysis of covariance was met.

Description of Findings

Descriptive Statistics: Experiment 1

For the first unit of study, Early Civilizations, Group

A was assigned to the control treatment (slide study).

Group B utilized the experimental treatment (the interactive

multimedia program authored by Audio Visual Connection).

Table 2

Means and Standard Deviations for Learning Outcomes on First
Posttest

Slide Study IM/AVC

Group A (n=25) Group B (n=23)

Learning Outcome Mean SD Mean SD

LO Understandings 15.96 5.88 16.09 4.94

HO Understandings 3.48 2.16 4.74 2.47

Misunderstandings 1.60 1.16 1.70 1.15

Dimensions Accessed 3.72 .46 3.78 .42

The first posttest means in Table 2 reveal that the IM

group demonstrated a higher incidence of lower- and higher-
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order understandings, and dimensions accessed. The slide

study group, however, had fewer misunderstandings.

Inferential Statistics: Experiment

As shown in Table 3, the ANCOVA examining higher-order

understandings revealed significant group differences with

study time and ethnicity in the model.

Table 3

ANCOVA for Higher-Order Understandings on First Posttest

Source Sum of Squares df E p

Group 22.43 1 4.30* .044

Ethnicity 17.20 1 3.30 .076

Study Time .75 1 .14 .706

Error 229.39 44

*p<.05.

The adjusted group mean for Group A (slide study) was

3.42; for Group B (interactive multimedia), 4.80. The

analysis of covariance yielded an F ratio of 4.30 (p<.05) for

group. Therefore, for the first experiment, the first null

hypothesis is rejected; the second, third and fourth

hypotheses are retained.

Descriptive Statistics: Experiment 2

For the second unit of study, Greek Art, the groups

switched treatments. Group B was assigned to slide study and
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Group A used the IM program authored by Authorware.

Table 4

Means and Standard Deviations for Learning Outcomes on Second

Slide Study IM/AUTH

Group B (n=23) Group A (-=25)

Learning Outcome Mean SD Mean SD

LO Understandings 21.22 7.03 23.12 7.67

HO Understandings 2.09 1.68 1.56 2.02

Misunderstandings 2.26 1.42 1.36 1.11

Dimensions Accessed 3.52 .51 3.08 .40

The second posttest means in Table 4 reveal a shift in

the results from the first posttest. Although the IM group

had a higher incidence of lower-order understandings and

fewer misunderstandings, the slide study group demonstrated

more higher-order understandings and accessed more

dimensions.

Inferential Statistics: Experiment 2

Two significant differences between the treatment groups

were detected on the second posttest results. As shown in

Table 5, analysis of covariance on misunderstandings yielded

an F ratio of 6.75 (p-<.05) for the main effect of group. The

adjusted group mean for Group A (interactive multimedia)
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was 1.33; for Group B (slide study), 2.29.

Table 5

Analysis of Covariance for Misunderstandings Qn Second

Posttest

Source Sum of Squares df F

Group 10.80 1 6.75* .031

Study Time 2.24 1 1.40 .240

Error 71.96 45

Table 6

ANCOVA for Number of Dimensions Accessed on Segond Posttest

Source Sum of Squares df E P

Group 1.96 1 10.04* .003

Study Time .78 1 3.98 .052

Error 8.80 45

*p<.05.

As shown in Table 6, group differences were also

significant for the total number of dimensions accessed. The

adjusted group mean for Group A (interactive multimedia) was

_, _
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3.10; for Group B (slide study), 3.51. Analysis of

covariance yielded an F ratio of 10.04 (p<.05). Therefore,

for the second experiment, the third and fourth null

hypotheses are rejected; the first and second hypotheses are

retained.

Summary

This study compared the mean scores of 48 students to

determine if there were significant differences in

achievement levels when assigned to either slide study or use

of an interactive multimedia program outside of class. In the

first experiment, the control group (Group A, n=25)

supplemented their study of the art of Early Civilizations by

reviewing slide sets prepared by the course instructor. The

experimental group (Group B, n=23) augmented their study with

an interactive multimedia program authored with Audio Visual

Connection. In the next unit of study, Greek Art, the groups

switched treatments; Group A studied an IM program authored

by Authorware and Group B studied slides outside of class.

The effect of these supplementary study aids was

measured by posttest writings about works of art. The

Diagnostic Profile of Art Understandings was used to analyze

the essays for incidence of lower-order understandings,

higher-order understandings, misunderstandings and number of

dimensions accessed in students' search for understandings.

An analysis of covariance on higher-order understandings

yielded an F ratio of 4.30 (p<.05) for the main effect of

group on the first posttest. On the second posttest, an
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ANCOVA resulted in significant group effects for

misunderstandigs, E ratio of 6.75 (p-.05), and number of

dimensions accessed, F ratio of 10.04 (p<.05).

Three significant differences in achievement between the

groups experiencing a slide study program vs. an interactive

multimedia computer program were detected. In the first

experiment, the first null hypothesis is rejected. In the

second experiment, the third and fourth null hypotheses are

rejected.



CHAPTER V

SUMARY AND DISCUSSION

Summary of Findings

Major Findings

Two major findings of this study were (a) that students

using the IM program in the first experiment (unit on Early

Civilizations) demonstrated significantly more higher-order

understandings in their posttest essays than students in the

slide study program (Hypothesis 1); and (b) that students

experiencing the IM program in the second experiment (unit on

Greek Art) demonstrated significantly fewer misunderstandings

in their posttest essays than students in the slide study

program (Hypothesis 3).

The findings of this study are consistent with related

research in which achievement was used to measure the effects

of instructional technology in an art context. One study

revealed that use of computer-assisted instruction in

conjunction with traditional study methods in an art

appreciation course results in greater achievement gains than

traditional study methods alone (Pichayapaiboon, 1987). In

another art appreciation context, use of videodisc-enhanced,

computer-based drill with corrective feedback was found to be

more effective than a simple repetitive exposure strategy

(Waugh & Jacobson, 1989).

Higher-order understanding was the specific

instructional outcome in a descriptive study involving art

72
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education students. Use of interactive video was shown to

influence the development of higher-level thinking skills in

analyzing works of art (Semrau & Boyer, 1992). Similarly,

evaluation results of an IM program used to supplement study

of Classical Greek civilization suggest that students learn

material at deeper levels and understand more connections

among concepts than with traditional instructional methods

(Kearsley, 1992).

No studies were found to confirm that use of interactive

technology in an art setting results in a lower incidence of

misunderstandings. In fact, Marchionini (1986) warns that use

of IM can result in misunderstandings, due to the high level

of learner control. However, this was not the case in the

second experiment in this study. Students in the IM group

demonstrated significantly fewer misunderstandings than

students in the slide study group.

A third major finding of this study is that students

studying slides in the second experiment (unit on Greek Art)

referenced significantly more dimensions in their search for

understandings than IM users (Hypothesis 4). This raises the

question whether the IM program used in the treatment

adequately addresses all four dimensions of art

understandings considered in this study. The advanced

organizers in both IM programs provide categories of

information usually considered in the study of art, including

catalog information (artist, title, size, and museum in which

the work resides),the time and place in which the artwork was
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created, its style, content, medium, and function, the patron

associated with the work, and other artwork of the period.

These categories are concerned primarily with formal,

descriptive, and historical understandings, but do not relate

directly to the interpretive dimension. The fact that

interpretation was not reinforced in the IM program may have

led some students in that group to ignore the question of

meaning and expression in their essays.

It is interesting to speculate why the significant

findings for IM users in Experiment 1 weren't repeated in

Experiment 2, and vice versa. For instance, why didn't the

IM group in the first experiment (Group B) have significantly

fewer misunderstandings? According to the literature, forming

misunderstandings is not uncommon for novice users of IM

technology (Marchionini, 1986). Because the skill level of

participants was undetermined, it is possible that Group B

participants were less familiar with interactive multimedia

than Group A participants,.and therefore more prone to form

misunderstandings.

Another possibility is that the incidence of

misunderstandings is related to the incidence of higher-order

understandings and dimensions referenced. Although pretest

analysis revealed no significant group differences, Group B

had a higher incidence of all of these outcome variables on

both posttests, suggesting that this group has a greater

tendency as a whole toward "higher-order speculation." Group

A, on the other hand, which demonstrated fewer
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misunderstandings on the both posttests and significantly

fewer on the second posttest), might be characterized as less

willing to take risks in their responses. This may explain,

too, why Group A (the IM group) didn't demonstrate

significantly more higher-order understandings in the second

experiment.

Additional Findings

Although the literature reports that background

variables generally have little impact on outcome when using

interactive technology for instructional purposes (Bosco,

1986), significant differences were found on two demographic

variables, ethnicity and college major, and on slides used as

the stimuli for students' writings. In the first experiment,

non-minority students demonstrated significantly more

understandings, both lower-order and higher-order, than

minority students. A possible explanation for this finding is

that some minority college students are disadvantaged in

terms of opportunities for exposure to Western art, as well

as in the development of language and writing skills.

However, these limitations were not apparent in the second

experiment, and it is assumed that practice in looking at and

writing about works of art can minimize these deficiencies.

An unexpected result contradicting earlier research

(McDevitt-Stredney, 1993) was that non-art majors showed a

significantly greater number of higher-order understandings

on the second posttest than art majors. Art History Survey is

an elective course for non-art majors at the university
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setting for this study, and certainly one that is

intellectually challenging. It is plausible that students

electing to take the course already had some experience with

or interest in art, art history, or a related subject (such

as history) that contributed to their advanced knowledge of

the subject. By the second experiment, they were familiar

enough with the criteria for critical and analytical response

to perform better than art majors, whose experience with art

and art history at this point may have been limited.

On the other hand, all art majors must take Art History

Survey. It is possible that some art majors in studio or

design areas may view art history as a necessary evil, and

may not be as motivated to perform as well as some non-art

majors.

Slide differences showed up in both experiments. On the

first posttest, students extended their search for

understanding to more dimensions in discussing the

Fitzwilliam Goddess than did those students writing on the

Citadel at Tiryns. Further analysis of differences in the

frequency of responses across dimensions reveals that essays

on the sculpture revealed significantly more responses in the

descriptive and interpretive dimensions than the essays on

the architecture. Students writing about the Citadel at

Tiryns accessed the formal dimension significantly more

often. These differences are likely to be a function of

appropriate application of search strategies relevant to the

medium of the artwork under consideration. Not all works of
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art lend themselves to extensive analysis in every dimension.

In the second experiment, all participants wrote about

one of two ancient Greek temples. Essays on the Temple of

Ceres demonstrated significantly more lower-order

understandings than the essays on the Temple of Concord. It

is only assumed that students related more basic information

for the earlier Temple of Ceres because it most closely

resembles the architecture discussed at length in class.

Implications of Findings

Theoretical implications

The findings of this study are cautiously consistent

with the prevailing theoretical models on interactive

multimedia. Use of IM is purported to be highly effective in

terms of learning outcomes, specifically in promoting the

construction of deep meaning and a problem-solving approach

to learning (Kearsley, 1992).

This study showed that in comparison to traditional

study methods, IM use resulted in significantly more higher-

order understandings in one experiment and significantly

fewer misunderstandings in another experiment. Failure of IM

users in both treatment groups to perform significantly

better on all achievement indicators may suggest that skill

and familiarity with interactive technology can influence

learning (Reeves, 1993). Research indicates that novice

learners can get disoriented by the vast amounts of

information or distracted by the demands of the navigational

system (Marchionini, 1986), whereas users familiar with

-5.964 5
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interactive technology tend to take greater advantage of its

branching capabilities (Nichols, 1993). Therefore, another

implication of this study is that future research on the

effects of IM on learning should control for this variable.

Applied implications

There is a widespread assumption that interactive

multimedia can be a valuable instructional resource. The

results of this study not only show that IM programs can

serve as an effective tutorial for art history classes, but

that its effectiveness is not limited to the reinforcement of

introductory level material.

In that it provides access to a vast array of high

quality images in a multimedia, multidisciplinary,

associatively-linked database, IM is clearly superior to

traditional slide study methods. Users are provided basic

information, such as definitions for key concepts organized

into functional categories for more efficient assimilation.

IM use also answers today's demand for an instructional

methodology in which the art history survey student is

actively involved in the learning process. Critical skills

are developed through an in-depth engagement with works of

art not possible in the slide lecture format. In contrast to

traditional slide study, IM programs allow for the study of

artworks in both comparative and historical-cultural

contexts. Spiro et al.(1988) have shown that the kind of

advanced knowledge required for insightful art criticism is

more easily acquired if concepts are revisited and rearranged

__
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in a variety of contexts. The use of advanced organizers in

IM programs allow users to create a conceptual path through

the information for a more complete understanding and

application of the concept's meaning. Results of this study,

however, suggest that future program development efforts

should consider the inclusion of advanced organizers with

more interpretive content.

Achievement is not the only measure of the effectiveness

of instructional technology. A 1993 pilot study investigating

the effects of the IM program employed in this study revealed

participants' marked enthusiasm toward use of the IM program

(Gleeson, in press), confirming results of other attitudinal

studies (Bosco, 1986; Cushall et al., 1987, Waugh & Jacobson,

1989).

The benefits of IM use for art students must be weighed

with the practical limitations. Not only must students

develop a familiarity with IM systems to optimize the

advantages of interactivity and non-linear learning, IM

programs must be accessible to students. Universities must be

willing to make the monetary investment for the hardware, and

teachers must be willing to invest the time it takes to

develop programs or adapt existing software to their

instructional needs.

Contributions of Findings to the Literature

This study investigated a number of topics identified

as vital research issues in art education today (Stankiewicz,

1996), including critical reflection and discourse, context,
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instructional methodology, assessment, and technology.

However, perhaps its biggest contribution to the field is in

providing a baseline of quantifiable information on the

effectiveness of a comparatively new technology, interactive

multimedia, as an instructional tool in an art context. No

other studies linking critical discourse with interactive

multimedia have been reported in the literature to date, and

it is hoped that this study will encourage further

investigation in this area.

In exploring the psychological foundations common to

contemporary paradigms of art education and IM design, this

study sought to acquaint the reader with the basic constructs

of cognitive-constructivist learning theory, and to prompt

the application of these principles in efforts to strengthen

the instructional methodology of college art classes.

Assessment in this study was also based on cognitive

conceptions of learning. In focusing attention on higher-

order understandings and misunderstandings, this research

extended the literature on directions for assessment

prescribed by experts in the field of art education (Efland,

1995).

Limitations of the Study

Internal Validity

In the design of this research, participants' study time

was considered a potential factor in predicting outcome.

Students recorded the amount of time spent at their treatment

on timesheets located in computer labs and in the Slide
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Library. Every effort was made to get an accurate accounting

of studytime, but this method is generally recognized as

somewhat unreliable.

Several other potential confounds were considered,

including initial group differences, demographic variables,

and slide differences. Once identified as confounding

variables, they were controlled for in the statistical

analysis. However, the degree of participants' skill and

experience with the technology was not known, and might have

been a variable that affected the outcome of this study.

External Validity

Limitations on control of the treatment procedures might

have affected the generalizability of this study. Students

were assigned to only one treatment for each unit of study.

It is possible that some students assigned to the IM

treatment also used the slide study program in preparation

for their unit posttests.

Another concern is that the content of the IM program

was designed to parallel the content of art history survey.

The IM program was, in fact, authored by an art history

professor with some twenty years' experience in teaching the

art history survey course. During the semester in which the

data was collected, however, the course was taught by a

substitute lecturer, unfamiliar with the correlations between

course content and that of the IM program. It is unclear,

therefore, whether concepts acquired through the IM program

were reinforced in class.
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Measurement

An already acknowledged limitation of the Diagnostic

Profile in assessing students' written art criticism is that

it is accurate only to the extent that the students are

articulate. Some art professionals believe that any grading

criteria that favors students with strong verbal skills is

biased (Condon, 1995).

Recommendations for Further Study

In the course of this research, a number of questions

surfaced that suggest studies for further testing the effect

of interactive multimedia on the development of students'

critical skills.

Other Populations

1. A comparison study of beginning and advanced art

history students to determine if IM imposes a cognitive load

on novice learners.

Other Dependent Variables

2. A replication study that includes students' attitude

toward use of the IM programs in an art context.

Other Independent Variables

3. A comparison study in which there is a true control

group which uses neither IM nor slide study, to determine the

effectiveness of the comparison treatment (slide study) in

this research.

4. A study in which familiarity and skill with IM

technology is considered a potential covariate.

_.
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Other Methodologies

5. A "multiple methods" evaluation, including both

qualitative and quantitative methodology, to get a more

holistic view of the impact of IM on art understandings.

Other Designs

6. A multiple time-series experiment to determine the

long-term effects of IM on art understandings.

Other Measurements

7. A study in which IM effectiveness is assessed by

measuring students' oral responses to works of art.

Concluding Summary

The art history survey is undergoing major revision in

structure, content, and instructional methodology as new

ideologies are incorporated. A number of alternative

instructional models have been proposed to meet the goal of

developing students' analytical and critical skills. This

study posits that one such alternative is the supplemental

use of interactive multimedia as a context for viewing and

studying works of art.

Instructional technology has become increasingly

sophisticated since the development and widespread use of the

slide projector in art history classrooms. Interactive

multimedia is a relatively new technology that has numerous

benefits over slide study as a supplemental resource for art

students, not only for reinforcing introductory material but

also in facilitating the acquisition of advanced knowledge

and skills necessary for effective art criticism.

e
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In that this study found no significant differences

between groups' incidence of lower-order understandings, it

can be concluded that IM is at least as effective an

instructional format as slide study in reinforcing basic

concepts. Moreover, this study has shown that use of

interactive multimedia programs can influence the development

of higher-order understandings and reduce misunderstandings

by suggesting ways in which complex and often unfamiliar

information can be associated to existing knowledge. Because

higher-order understandings are indicative of advanced

knowledge acquisition, it can be concluded that use of IM

enhances the depth of understanding necessary for a critical

and credible response to works of art.

The scarcity of studies in this area points to a full

research agenda for the application of interactive multimedia

to the study of visual art.
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Formal Dimension8

"Elements of Design and Principles of Organization,
Media and Technique"

FO Immature judgment, nebulous or unclear formal
statement.

F1 General recognition/identification/definition of
elements, principles, marks, graphic details,
grounds and/or perspective.

F2 Identifies abstract, real, or nonobjective qualities.

F3 Points out style or personal method used by the artist
or ethnic group.

F4 Correctly classifies work in terms of technique
processes, media and/or materials used.

F5 Student actively searches work for formal understanding
(e.g., compound sentences, complex thought structures,
connection-making, comparisons, speculation,
hypotheses, and/or conclusions).

F6 Analyzes work in terms of the elements of design (e.g.,
line, shape, color, texture).

F7 Analyzes work in terms of the principles of design
(e.g., repetition, variation, action/movement, balance,
unity, dominance, contrast).

F8 Formal agreement with literature review.

F9 Supported judgment and/or aesthetic reasoning (formal).

F10 Formal questioning.

F1l Extends and/or challenges technicians' appraisal
regarding the technical process/medium utilized to make
the work, through convincing argument which includes
supportive examples or evidence. Extends and/or
challenges an historians' or critics analysis of the
work in reference to the elements and principles of
design, through convincing argument which includes
supportive examples or evidence.

Misunderstandings:

-F1 Incorrect formal appraisal (Supported)
-F2 Incorrect formal appraisal (Unsupported)
-F3 Illogical formal findings
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Descriptive Dimension

"Naming Objects"

DO Immature judgment, nebulous or unclear descriptive
statement.

D1 Identifies, lists, and demonstrates a general
recognition of images, scenes, and/or symbols.

D2 Student lists and/or explains activities (verb/and at
least one noun).

D3 Identification of artforms (e.g., landscape,
portraiture, caricature, still-life, street scene).

D4 Examines and describes surface details of images.

D5 Student actively searches work for descriptive
understanding (e.g., compound sentences, complex
thought structures, connection-making; comparisons,
speculation, hypotheses, and/or conclusions).

D6 Descriptive agreement with literature review.

D7 Supported judgment and/or aesthetic reasoning
(descriptive).

D8 Descriptive questioning.

D9 Extends and/or challenges historians' and/or critics'
description of the work through convincing argument
which includes supportive examples or evidence.

Misunderstandings:

-Dl Incorrect descriptive appraisal (Supported)
-D2 Incorrect descriptive appraisal (Unsupported)
-D3 Illogical descriptive findings

.:. _ .. .
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Interpretive Dimension

"Meaning, Emotion, Feeling, and Expression"

I0 Immature judgment, nebulous or unclear interpretive
statement.

I1 General interpretive language.

12 Uncustomary/unexpected impression (viz., personal).

13 Relates work to "popular culture" (e.g., names pop
culture).

14 Correctly relates work to a culture or religious belief
system.

I5 Student actively searches work for interpretive
understanding (e.g., compound sentences, complex
thought structures, connection-making, comparisons,
speculation, hypotheses, and/or conclusions).

16 Personal interpretation based on description of images,
scene, and/or symbols.

17 Personal interpretation based on analysis of elements
of design (e.g., line, shape, color, texture).

18 Personal interpretation based on analysis of principles
of design (e.g., repetition, variation, dominance,
balance, transition, unity, contrast, movement,
action).

19 Interpretation agreement with literature review (e.g.,
cites conventional, feminist, psychoanalytic, Marxist
interpretive perspectives).

I10 Supported judgment and/or aesthetic reasoning
(interpretive).

Ill Interpretive questioning.

112 Extends and/or challenges historians' and/or critics'
interpretation of the work through convincing argument
which includes supportive examples or evidence.

Misunderstandings:

-Il Incorrect interpretive appraisal (Supported)
-12 Incorrect interpretive appraisal (Unsupported)
-13 Illogical interpretive findings
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Historical Dimension

"Historical Data"

HO Immature judgment, nebulous or unclear historical
statement.

Hi Artist's name(s), or ethnic group.

H2 Personal data or background about artist (e.g., age,
sex, race, culture, where artist was born, lived,
worked and/or "stories" about artist's life) or ethnic
group (e.g., culture, county, sex of artist).

H3 Title or date of work(s), the place or person(s) the
work might depict.

H4 Identifies, sorts, or classifies work(s) according to
culture, period, movement, societies and associations;
and/or form(s).

H5 Student actively searches work for historical
understanding (e.g., compound sentences, complex
thought structures, connection-making, comparisons,
speculation, hypotheses, and/or conclusions).

H6 Discusses the artist's inspiration or mythology about
the origin of the form in a supportive explanation of
the work.

H7 Provides a supportive explanation of the work in
reference to its purpose, function, or use.

H8 Makes comparison(s) of other works by same artist or
ethnic group(s) or different artist(s) and/or ethnic
group(s).

H9 Historical agreement with literature review (e.g.,
.cites cultural significance of work in reference to
artist, context, movement,. ethnic group and/or
society).

H10 Supported judgment and/or aesthetic reasoning
(historical).

H11 Historical questioning.

H12 Extends and/or challenges historians' and/or critics'
appraisal, analysis, and/or theories applied to the
work of art or artist through convincing argument which
includes supportive examples and evidence.

a
- .
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Historical dimension continued

Misunderstandings:

-H1 Incorrect historical appraisal (Supported)
-H2 Incorrect historical appraisal (Unsupported)
-H3 Illogical historical findings
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Plate I.
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Plate II. The Fitzwil 11am Goddess, marble,
Fitzwilliam Museum, Cambridge.
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Plate III.
1550-1200

Corbeled gallery,
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Plate IV.
B. C.

Temple of Ceres, Paestum, Italy, circa 520
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Plate V. Temple of Concord,
Sicily, 450-440 B. C.

Agrigento (Akragas),
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About the Dipgnostic Prof ile

The Diagnostic Profile is an assessment instrument for

art education grounded in current conceptions of learning.

The Diagnostic Profile encompasses terminology reflective of

the field of art education, and is responsive to the educator

with a background in the arts. Categories within the

Diagnostic Profile represent the student's knowledge base and

knowledge-seeking strategies through the process of transfer.

This assessment instrument is diagnostic in its ability to

discriminate between lower-order understandings, higher-order

understandings, and misunderstandings.

The Diagnostic Profile assesses student understandings

from written and/or transcribed verbal statements stimulated

by artworks. Written statements can be stimulated by art

reproductions, slides of artworks, actual works of art in

museums or galleries, and the student's own artwork.

The Four Dimensions of the Diagnostic Profile

The Diagnostic Profile is comprised of four dimensions:

formal, descriptive, interpretive, and historical. Each

dimension contains a series of categories describing student

learning outcomes. All of the dimensions within the

Diagnostic Profile can be used for a complete analysis.

However, a teacher may wish to employ selected dimensions in

the analysis of written statements.

Formal Dimension

Categories within the formal dimension represent a range
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of learning outcomes related to the formal qualities of

artworks:

* elements of design (e.g., line, shape, color,
texture) ;

* organizational principles of design (e.g., repetition,
variation, transition, balance, unity);

* technical processes or media (e.g., impasto,
printmaking, drawing, ink);

* art styles (e.g., abstract, non-objective, realistic).

Descriptive Dimension

Descriptive dimension categories includes learning

outcomes related to the subject matter of artworks:

* objects or figures (e.g., images, symbols) ;
* artforms (e.g., landscape, still-life) ;
* activities or actions.

Interpretive Dimension

The categories within the interpretive dimension

provides a broad spectrum of learning outcomes related to:

* expressive qualities of artworks;
* personal meaning and interpretations;
* interpretive perspectives.

Historical Dimension

The learning outcomes within the historical dimension

categories focus on:

* personal data about the artist (e.g., name, race,
birthplace) ;

* classifications (e.g., Impressionism, Surrealism);
* stories, inspirations, mythology regarding the artwork;
* purpose, function, use of the artwork;
* significance.

Scoring Units: Lower-Order

Each single work, clause, or sentence can be used as a



100

unit of analysis for lower-order outcomes. A scoring unit is

a word, or a group of words in a clause or phrase, that may

or may not comprise a whole sentence. A scoring unit can have

one or more of the following in various combinations: noun,

verb, adjective. Each of the following equal a single scoring

unit:

* a dog with a cat (subject + subject)

* a dog and a cat (subject + subject)

* a dog running (subject + verb)

* dog running after a cat (subject + verb + subject)

Sometimes there are multiple scoring units in one sentence.

Usually, these compound sentences are separated by

coordinating conjunctions (e.g., then, and , but, or,

however) or by punctuation (e.g., a dash, comma). Examples of

compound sentences equal to 2 scoring units:

* dog running after a cat while the pet owner

watches (noun + verb + noun) (conjunction) (noun +

verb)

* A dog and a cat in the background, and a hamster

in the foreground (noun + verb + noun + noun)

(conjunction) (noun + noun)

Scoring Unit s: Higher-Order

Clauses, phrases, sentences, and/or paragraphs can be

used as units of analysis for higher-order outcomes. Often,

parts of higher-order units have been previously scored

according to their lower-order content. For this reason,

G*WAPAP*w 0- " " , , " . _.- -. -- a .- , -A I - -, a -W&MAIWA, . I . I I
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scoring for higher-order is essentially a second screening or

double-coding of a statement. For example, in the following

statement, the student performs a higher-order formal

analysis of a work of art based on the elements of design:

* red/orange draws attention, black is important as
a shading/defining color

In this example, the student has employed knowledge-seeking

strategies to access relevant prior knowledge of the effects

and functions of color. However, the analysis could not be

performed without lower-order identifications of color.

Therefore, lower-order outcomes (coded 1 through 4 within

dimensions) are analyzed separately from higher-order

outcomes (coded 5 and above within dimensions).

Scoring Units: Misunderstandings

Sometimes students misunderstand the work of art.

Instances of misunderstandings can reflect lower-order and/or

higher order content that is incorrect. For example in the

following statement the student has misunderstood The

Birthday:

* the people are unhappy

The people in The Birthday are happily in love, therefore

this statement is incongruent to scholarly interpretations on

the work. However, to arrive at the misunderstanding, the

student rendered a lower-order description of "people" while

using interpretive language. If the student provided a

supportive argument about why the people appear unhappy, the

content of the misunderstanding would be higher-order.

Fi/ awy: .. :a«a. .+ .sr...;*L .sn-_:-iV-.«. a ;.w.. :r.ii.. _ _ w..aWri::.',tie}ra -
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Color Coding

Units within the written statement are first

distinguished according to formal, descriptive, interpretive,

or historical dimensions. It is also helpful to note

misunderstandings in this initial screening. This step is

facilitated by coding each unit with a transparent marker in

the appropriate color:

* formal dimension - yellow
* descriptive dimension - orange
* interpretive dimension - pink
* historical dimension - green
* misunderstanding - double code with dimension color and

blue

The scoring unit "there is contrast between black

and white" is coded with a yellow marker because the student

is referring to formal qualities. The unit "a dog is

running" is coded with the orange marker because the student

is describing subject matter. The unit "this gives me a

happy feeling" is coded with a pink marker because the

student is using interpretive language. The unit "Marc

Chagall" is coded with a green marker because the student is

giving historical information in reference to the artist

name.

The same color coding system is used to screen higher-

order outcomes. However, in lengthy statements, drawing a

circle, or using a bracket to indicate the location of the

higher-order outcome is more clear.

If a student incorrectly stated the artist was "Vincent

van Gogh," the statement would be double-coded green for the

9
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historical information and blue for the misunderstanding. If

a student states "the people in The Birthday are

unhappy," the word "people" is coded orange, "unhappy" is

coded pink, and "The Birthday" is coded green. However,

since the student misunderstood the interpretive dimension of

the work, the statement would also be double-coded with blue.

Codin According to Categrories in the Diagnostic Prof ile

After each unit has been color coded, the rater then

analyzes one dimension in the written statement at a time.

The units of one particular color are analyzed according to

the Diagnostic Profile. The rater writes the category code

next to each unit in the written statement. The criteria for

some categories representing lower-order outcomes can be

revealed by the use of a single word. The criteria for

categories representing higher-order outcomes can be revealed

by a phrase, sentence, or paragraph.

Written statements can be composed of one or more

thoughts. Only the first instance of a classification is to

be scored within a single thought.

Sample Scored Statements

The sample scored statement shown in Figure 1 was

stimulated by the Fitzwilliam Goddess, originally thought to

be a Late Minoan sculpture, 1550 - 1400 B.C. It has just

recently been declared a forgery.

A matrix containing acceptable criterion to meet
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literature review agreement categories (F8, D6, 19, and/or

H9) is constructed below:

* Formal = more naturalistic than Near Eastern art
* Descriptive = holding breasts, costume of contemporary

Minoan women
* Interpretive = goddess or lady of court
* Historical = worship or decorative function

F1 F-4 ,-1A5
This small sculpture isialmost identical to the

"Snake Goddess."> The dress worn by the Minoans of the
Db

time period is depicted in this statue. The (open
{

breasts) are also typical of the dress for both men and

women in the Minoan culture. There is speculation and

debate that perhaps the Minoans were attempting to

make their gods in their own image by dressing them in

a common attire. - 3

This fetish/talisman would have been considered a

Goddess figure. It is possible that the supreme god

of the Minoans was a female goddess. The "Snake

Goddess" has her arms separated from the body which

was a development in sculpture in the round. This

figure, however, has her hand retiring to the body.

The "Snake Goddess" is holding phallic-shaped snakes

erect-like, symbolizing fertility and this figure has

lher hands touching, almost displaying her breasts) )z
which I interpret to be a reference to fertility.

Fertility figures are not uncommon as they had been

made thousands of years earlier than this.

This figurine is created of faience, a ceramic
D4

technique. It appears to have been glazed. Some
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Fl
different colors are apparent especially in the skirt.

It can be compared to the tradition of fetish

figures in Assyrian cultures. Straight vertical

posture,' hands attached to the body. However, t7

Assyrian fetishes had eyes in a stare of devotion to

their god. This figure, on the other hand, ha$('eyes

closed or pointed downward) with a sense of authority

rather than humility It is interesting to note that

these figures would have been small enough to carry

around. I say this is interesting because in the past

the "god" idols are large and immovable such as

Kafra's statues. Large gods seem much more worthy of H5
praise than a small fetish that one could carry around

and control. If it is the case that the Minoans were

creating their gods in their image, it makes an

interesting perspective on their attitudes towards

gods.

Figure 1. Sample scored statement on Fitzwilliam Goddess.

The sample scored statement in Figure 2 was stimulated

by the corbeled gallery at the Citadel at Tiryns. Acceptable

criterion for literature review agreement categories are:

* Formal = cyclopean stone masonry
* Descriptive = gallery
* Interpretive = monumentality
* Historical = fortress or ceremonial path

F,
The huge cyclopean stones were used to build the

exterior wall at the Citadel at Mycenaen and the
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Citadel at Tiryns in Greece. These massive walls had

passageways under them) for (storage and also secret

passages to be used for protection purposes. The

stones were used in a cantilever fashion (to emphasize

the strength of the rock) and a corbeled arch type

construction (to make entryways) such as the Lions Gate

entrance to the Citadel at Mycenaen. There was a

relieving block space (to help strengthen the top of

the arch.) No mortar was used, but rather smaller

stones were used to fill in the spaces.

The Lions Gat2& entryway is different in that the

symbolic low relief lions are carved atop the arch as

a symbol of protection and the unification of Greece

and Crete with the column of strength between them.

'This passageway does not have the decorative carving)

and seems to be a more common passageway within the

structure. This wall construction is different from

the ashlar masonry with cut stones and mortar used by

the Minoans in the architecture at the Palace of

Knossos. The Treasury at Atreus discovered near this

site, also uses the huge stones for beehive tombs with

the corbeled arch construction with a capstone. The

stones were stacked one on top of another gradually

sloping inward until they met in the center where a

capstone was placed on top.

Figure 2. Sample scored statement on the Citadel at Tirvns.
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The sample scored statement in Figure 3 was stimulated

by the Late Archaic Greek temple, Temple of Ceres at Paestum,

Italy. Acceptable criterion for literature review agreement

categories are:

* Formal = Doric temple with Ionic elements, proportions
reflect order

* Descriptive = hexastyle peripteral plan
* Interpretive = building conceived as sculpture
* Historical = housed statue of god

The stylistic elements of this temple date it in

the Archaic period. The basic plan of the temple, 13

columns along the side, six along the front, conforms

with the Archaic ideal for a Greek temple, that is

slightly longer than 1:2. Later temples like the -1
Temple of Artemis at Corfu utilize a roughly 4:9

ratio. However, the fact that there are an even

number of columns along the front suggests the
f1-

architect has already discovered the value) of a u-
central entrance way for the atrons and viewing point o-

for the cult statue in the cella that would have been

inside. The fact that this temple has six columns at

the domos, the same number as on the Temple of Hera

II, c. 550 BC, suggests that it was made around that

time period, though slightly before since the

architect of the Temple of Hera II had already
F

discovered much mpre about the weight-bearing

properties of stone, and had made his columns more

slender, the abacus connected to the columns thinner,
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and the entablature less massive.

There is still a large entasis to these columns,

which give it kind of a bulging, muscular quality

under the weighty entablature. The frieze in

particular looks huge in comparison to later temples,

and it also characterizes this temple as dor c with

its metopes and triglyphs. The gutter hanging from F
the triglyphs is especially reminiscent of the doric

strive (sic) to make references back to wooden
F,construction of temples.) The shafts have abacus ends

to their flutes, and the capital is clearly the round,

simple doric style. Later temples will abandon this

doric obsession with wood construction in their

masonry, like the Parthenon, which adopted an ionic

continuous frieze around the cellar and the much later

Hellenistic and Roman use of Corinthian design for

temples. Later temples also have, as I've mentioned

before, less entasis to the columns, creating a more

uplifted, ethereal quality for the temple, but this

temple has such large columns, it's almost a

continuous wall out of the colonnade.

Figure 3. Sample scored statement of Temple of Ceres.

The sample scored statement in Figure 4 was stimulated

by the Early Classical Greek temple, Temple of Concord, at

Agrigento (Akragas), Sicily. Acceptable criterion for

literature review agreement categories are:
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* Formal = Doric temple, proportional order
* Descriptive = hexastyle peripteral, naos with pierced

sidewalls
* Interpretive = sculptural
* Historical = housed statute of god

i- __ -

This Greek temple may be from the early lassical

period of 480 - 450 BC. It resembles the Temple of
gF1 / F-

Hera II. It is probably made of marble since there

was an abundance of it at this time. This temple is
F'3 F'

Doric. One can tell by its bulky shafts, the gradated
F1 Ft

stylobate, the unornamented capital and the triglyphs
F?

and metopes. Most Doric temples contained little

ornaments. If any, it would be placed in the metope
F1

or pediment. I can't tell if there is any relief in

metope - - I can' t see.

This temple is a peripteral plan but it has a
F1I Ffi

colonnade in front, back and sides, around a naos. It

looks as though once you walk into this temple, there

may be some reliefs or narrative scenes on the frieze,

although it's hard to tell. The naos inside probably

housed a cult statue, for which citizens of Greece

would hold ritual rites and celebrations at certain

times of the year. If this temple was in Athens,

maybe it housed Athena since she's Athens' patron god.

Surprisingly, this temple is well intact, unlike the

temples that have been sacked or deteriorated over

time.

Figure 4. Sample scored statement of Temple of Concord.
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Table 7

Means and Standard Deviations for Ethnicity on First Posttest

Minority Non-Minority

(U=7 ) (11=41)

Outcome Mean SD Mean SD t p

LO Tnd. 11.14 3.39 16.85 5.25 2.77 .008

HO Und. 2.29 2.36 4.39 2.27 2.27 .029

The means in Table 7 indicate that minority students

demonstrated significantly fewer lower-order and higher-order

understandings in the first experiment than non-minority

students.

Table 8

Means and Standard Deviations for College Major on Second

Posttest

Art Major

(n=3 8)

Non-Art Major

(n=9)

Outcome Mean SD Mean SD t p

HO Und. 1.55 1.52 3.11 2.67 2.36 .022

The means in Table 8 show that non-art majors exhibited
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significantly more higher-order understandings in their

responses than art majors did in the second experiment.

Table 9

Means and Standard Deviations for Slide Differences

First Posttest

Fitz. Goddess Citadel at Tiryns

(n=23) (.=25)

Outcome Mean SD Mean SD

Dimensions
Accessed 3.96 .21 3.56 .51 3.49 .001

Second Posttest

TemleT1pl
OceCeresS M CocornD

(n=29) (D7-19)

Outcome Mean SD Mean SD

LO Und. 25.76 6.59 16.79 4.73 5.12 .000

The means in Table 9 indicate that those students who

wrote about the Fi.tzwilliam Goddess (sculpture) in the first

experiment accessed significantly more dimensions than

students who wrote about the Citadel at Tiryns

(architecture). Students assigned to discuss the Temple of

Ceres exhibited significantly more lower-order
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understandings than those who wrote about the Temple of

Concord in the second experiment.

_ 
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