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Introduction

A casud observer of popubr visud culture could not avoid noticing theincredible
impact digital 3-D CGl (three-dimensond computer graphic imaging) has made onthe
visud content and appearance of populr culture imagery in thelast 25 years. First
reaching a mass audience in the early 1980@with Disney@ TRON, 3-D CGI continued to
evolve over the next decadeinto films induding Spielberg® Jurassic Park and Pixar@
Toy Sory. These films showcased wha had become possible throughthe modding,
texturing, lighting, and animation of entirely digital or composte digital/film
produdions Digital methodsof image making also proliferated quickly into television
and advertising, driven by the need for novd and uniqueimagery to attract thefleeting
attention of the American consumer. One early example was the Coca Cola Polar Bear
commercia in 1993(Kerlow, 2000) Scenes and action tha were previoudy technically
impossible could now beimagined and produced using the computer. At the same time,
the genre of 3-D computer and console games came of age, which relied solely onthe
creation and rapid display of computer produced 3D modds and animations

With the proliferation of image-based media forms relying on electronic means
of produdionin thelast 25 years, anew rationde for art education has emerged (Hicks,
1993,0hler, 2000. To address this need, a new paradigm of teaching art in the public
schools was proposd by Freedman (2003)and others (Boughbn et al., 2002)that seeks
to expand the curriculum of art education to indude a careful and measured study of
images and means of produdionin new media. The study of visud culture in art
education is a student-centered approach to art education that values the studentsO

interests and knowedgeof themediaimagery they see daly, and respects thar desire to



paticipae in theprodudion of such media. For some students, thisindudes seeking a
career in produdng electronic forms of art, induding 3-D CGl.
Need for the Study

Theproliferation of thevirtud imagery created with computersinto television and
movies, as well as the explosve growth of video games has demanded a workforce of
trained artists to produce it. The naure of the computer produdion process demandsthat
these artists work togeher in managed teams with a common god for the produdion
(Gardne, 20(2). Training to become a computer artist has meant learning the skills of
traditiond graphic communication and expression, as well as developing traditiond
animation skills and therequisite undestanding of thetools of 3-D CGI. Today, colleges
and universities are developing professiond education programs to prepare artists to
paticipae in this boaming creative workforce, and high schools mug likewise prepare
art students for those programs.

Oneof thewiddy distributed and popular (Wolff, 2004)tools for creating 3D
modding and animationis Autodesk Maya (formerly Alias Maya). The software,
currently inversion 7, hasits originsin Hollywooddigital film studios and was preceded
by AliasOPower Animator. The software allows the artist to create digital modds of real
or imaginary objects or bengs add colors and textures, lightng, and virtud motionto the
modds. Thedigital animation process is reminiscent of some traditiond means of
animation, such as claymation or stop-motion animation, but is doneentirely within the
three-dimendond virtud space displayed onthe computer monitor. Theoutputisin the

form of adigital moviefiletha can then befinished with sound,credits, and musc.



Despite the popukrity of 3-D CGI in cinema, television, and video games, thereis
alack of literaturein thefield of art education onthe subject. Exceptionsindude
Sakatani® (2005)description of his 19941996¢lassroom project with virtud reality in
San Frandsco, and Bushweller® (1997)discussion of aVermont high school®@ 3D
computer animation course. Informal surveysilludrate tha few public seconday schools
have attempted to offer art courses tha explore 3D modding and animation. There are
several reasonswhy school districts have been reluctant to offer coursesin 3D CGI until
now. First, only recently have maingream and affordable computers and ther graphic
sub-systems become powerful enoughto handle the requirements of 3D modding and
animation. Secondly, the software tools of 3D modeling and animation were prohibitively
expendve untl recent pricing structures induded an educationd license. Thirdly, many
art teachers have been unfamiliar with digital meansof artmaking and been reluctant to
invest thetime needed to feel comfortable teaching such a course (Delacruz, 2005)
Findly, the studentsCexpectationshave evolved, and previoudy minimal demandsfor
handson experiences in technology-rich environments have increased in recent years.
Meanwhile, the computer-technological fluency of mog students has improved, and with
it, postive attitudes and expectationsabouttha technology have proliferated, (Tapscott,
1998)as more internet-connected computers appeared in schools and homes.

The popukrity and expressive power of 3D CGlI in cinema, television, and video
games, and theincareased demand for courses teaching artists how to participae in the
medium dictate that research be undetaken to better understand what and how students

intheartslearn from and about3D CGI software. Thereis a need for such research from



seconday art educators whose responsbility it is to develop courses and strategies for
teaching 3D CGI conaepts and software.
Research Questions

My initial literature review in 2005reveaed alack of such research in thefield of
art education, and | took stepsto begin a research project. To begin to undestand the
complexities of teaching digital 3D CGI in aseconday public school, | spent a school
year observing an introdudory and advanced class in a sububan public high school near
alarge mid-western city, taughtby a coopeating teacher | had met throughsupeavising
student teachers in theregion. This school year culminaed with a case study focusng on
a spring semester advanced class of studentsin 3-D CGI usng Maya. Previoudy, | taught
apilot project in 3-D CGI and oberved four college-aged paticipants during afour-
week summer course. Themes appearingin tha study were ingrumental in focusng on
pertinent issues during my current project.

With the current study, | intend to begin an examination of student learningin the
3D CGil coursein question. The exploratory naure of theresearch project dictated tha
my project take theform of athematic case study focusng on thefollowing four research
guestions

1. How doestheengaged use of 3D CGI software like Maya by seconday public
school art students affect their perceptionsand attitudes aboutthe populbr visud culture,
especially video games, cinema, and televisonthey encounier?

2. What visud tools do seconday public school art studentslearn in order to

communicate thar ideas through3D CGI software like Maya?



3. What are thestrategies and skills seconday public school students learn or
employ in order to be successful at 3D CGI software like Maya?

4. Doesworkingin adigital 3D environment for a semester-long course have
visud spaial cognitive bendfits for seconday pubic school art students?

Method

Theparticipantsin the study were 20 high school students enrolled in the spring
semester course in advanced digital imaging, and the coopeating teacher for the course.
Thestudents conssted of 19 males and onefemale, rangingin agefrom14to 18. The
other participantin the study was the male coopeating teacher for theclasswho had 7
years of teaching experience and was generouswith histime and indghtinto the history
and methodsof the course. Students began the 18-week course by forming collaborative
groupsof between three to five students to create a 4-5 minute animation usng the Maya
software. Thedesign of theclassis project based, practical, and student-centered, and
allows the students to devise, plan, and create the animation on thar own terms.

Theclassroomfor the study isa dedicated art computer 1ab with 29 networked
IBM workstations with adigital projector and screen for theingructor® machine. Each
workstation has access to software induding Autodesk/Alias Maya 6, AdobePhotoshop
CS,andMicrosft Movie Maker, alongwith the Microsoft Windows XP Professional
opeaating system and Internet Explorer web browser. This meanstha while the students
work in groups they can al work indgpendently and simultaneoudy, exchangework via
the network, and store work in secure network locations Theschool has at least onefull-

time technical suppot and neworking professiond on staff.



A thematic case study design was warranted to address the research questions
mog directly. Freedman and Liu (1996)and Freedman and Relan (199Q 1992)employed
thisdesignin thar explorationsof issues surrounding art students usng digital pant
software when tha technology was new. Thequditative emphasis and public school
setting for theresearch alowed theresearcher to see first hand what students encountr,
thar learning outcomes, and ther solutionsto problems. Thegroundel theory case study
of aclassin area-world setting (Robson, 2002 demandel tha theresearcher be able to
adgpt the research methodsto the conditionsthat are discovered during data collection.
Eisner (1996 states, Q can think of no more important research agendafor art education
than thefinegrained study, description, interpretation, and evaluaion of wha actudly
goesonin art classroomsO(p.54). His idess abouteducationd connoiseurship were
important to the design and implementation of the study.

In order to thoroughly describe the phenomenaobserved in theclassroom, and
keeping in mind the limited time duration and resources of the study, | employed
procedures to maximize theamountand interrelatedness of daal could collect, while
keeping the observationsas focused on thereal-world activities of the classroom as much
as possible. Triangulation of daa (Sevigny, in Hardiman and Zernich, 1988 Robson,
2002,Mertens, 1998 will be possible throughthe combined obervationsof the
researcher-coopeating teacher team, the voices and words of the participants, and
multiple forms of written and digital work from the participants.

My research designinduded the collection of avariety of different forms of daa,
collected in phases throughoutthe eighteen-week semester. Paying heed to Robon®

(2002)warning abouttheneed for timely handling of large volumes of daain a



groundel-theory quditative study, | took measures to be able to manipulate and store it.
Using adigital voice recorder allowed high qudity recordingsto be made unobtusvely,
and those recordingscould beeasily downloaded into a PC, archived on CD-RW media
and indexed, andyzed, and selectively transcribed usng recording and playback
software. Theuse of a USB flash storage drive permitted easy retrieval of student digital
filesfromther computer workstationsat regular intervals with subsquent downloading,
archiving, and backups A digital camera alowed for easy archiving of largedrawn
storyboads Lastly, theuse of Dragon®Naturally Speaking voice recognition software
will allow for timely transcription of handwritten field notes.

Once congent/assent forms were returned, thefirst research ingrument was a
twenty-question survey tha hdped gudeinteractionsin subssquent ungructured
interview sessionswith participants. The multiple-choice questionsranged from queies
about participantsCtechnology backgroundsand attitudes about media forms to
preferences for learning in technology-mediated situaions Later, | conduded a second
survey tha induded questionsaboutwhich resources the participants were relyingonto
learn the software. A pog-survey of seven items measured changes in paterns of media
involvement by students following their class experience.

Thesecondingrument used was a pre- and pog-test from the Kit of Factor
Referenced Cognitive Tests (Ekstromet. a., 1976, an extensve batery of apendl and
paper cognitive tests purchased fromthe Educationd Testing Service. From this|
selected two tests that had the mod relevance to the type of experience the students
would be having in theclass, tests of spatial orientation and visudization cognitive

abilities. These tests represent the only quantitative component of the study.



Direct observations by theresearcher and coopeating teacher, provided the bulk
of thedaafor the study. For this, | maintained a handwritten jouma of my observations
written either duringtheclass or in the hou after it. The coopeating teacher did notkeep
ajoumd, butfrequent convesationswith him before and after class time provided
adeguae indghtinto his obervations

Next, | conduded undructured and structured interviews with students and the
coopeating teacher at varioustimes during the 18-week course, beginning with the
coopeating teacher in theweeks before the class began. With students, these interviews
could only begin once rappott was established, a process | had begunwith afew students
in the previoussemester. As pat of the course structure, each groupelected aleader,
called a producer, who then met with the coopeating teacher semi-weekly to provide
progress reports and feedback. In interview fashion, | recorded and participated in these
meetings

The student-participantsOwork throughoutthe semester formed theremainde of
thedata. Thiswork took three forms, written and visua doauments, pluscomputer files.
Thevisud doaumentation work began early in thesemester with a set of storyboadsand
character designsdoneby each student group The process of planning the Maya
animation continued with a series of worksheets completed by each student groupin
prepaation for the producr meetings Following the example set by Kafai (1995)in her
study of students creating computer games, | designed the worksheets to indudewritten
and storyboad planning, and areview of work completed so far. Thecomputer filesthe
students worked on were aso collected at regular intervals throughoutthe semester.

These took theform of Maya scenefiles and 2-D images in variousimagefile formats.
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These 2-D images could be used both as phoographic references for Maya modd
building, and for creating textures that can beapplied to those modds.
Analysis and Preliminary Findings

Groundel theory thematic case study beginswith gahering daain thefield, in
this case the high school art classroom, with which to andyze and formulate theory in an
iterative fashion. An open coding (Mertens 1998 system was used to labd thefindings
as themes when they came up. Carpenter and Taylor@ (2003)ideas abouthypertext were
useful for this phase of theresearch project and | condructed a hypetext daabase usng
web authoring software from Adobecalled Go Live. This allowed the creation of
searchable hypeatext doauments tha could be site-mapped, which in turn made
visudizing themesin thedaaeaser. In theway suggested by Robson (2002) labding or
coding each relevant piece of data as it emerged is possible usng hypealinks between the
varioushypertext doauments for relationd information. The database is endlessy
editable and flexible. Completing theoretical and selective coding will befacilitated with
the study® hypetext daabase.

For theremainde of this paper, | will discuss preliminary findngsbased onan
incomplete andysis of the daa collected during the 18 weeks of the course. While the
findingspresented here are speculative, they represent major themes in thedaa and will
no doubtberepresented in thefind report. Mog importantly, therole of video gamesin
thelives of students of Maya, especially those games tha utilize 3-D CGI, emerged asa
theme in theresearch. All the studentsin theclass reported playing video games to some
degree, and theimpact of these games on thelives of the students who play them cannot

beundestated. First, players of 3-D video games come to the class with an intuitive
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undestanding of thevirtud 3D space depicted and used in Maya. Students know how to
move aroundand changeviewpoints within theflat, video monitor displays of virtud 3-D
forms, often dividing thar attention between paspective and orthogona viewpoints as
they mightin avideo game. Second, students in the class learned Maya software usng
the same strategies they use to learn video games, induding areliance onindudive
discovery asthey create, peer teaching, and tranderence of intuitive knowedgefrom
physcal systemsto thear virtud counerparts. Lastly, many student groupscreated
narative animationsbased on largdy nontlinear narratives foundin games of all sorts,
induding video games,

Thereisasmall body of literature dedicated to understanding therole of video
games and how they might affect education generally. McClurg and ChaillZ(1987)found
that Qertain computer games may enhance the development of spatia abilityO(p.95)
regardless of gradelevel or sex. Greenfield et al. (1994)foundtha video gamersin Italy
and the United States became adept at undestanding iconic codes that computer
programs, induding games, commonly use in theuser interface. At the same time, they
foundtha players of video games learn those games throughindudive discovery.
Subrahmanyam and Greenfield (1994 foundtha spaial cognitive skills were improved
after playing avideo game regardless of gende or pre-test abilities. Gee (2003)
methodically examined a variety of video games and found36 learning prindples the
game designe's use to teach players the game in an indudive fashion. Gee (2005
explores theidea tha, GGood video games are goad for your soulO(p. 1) as longas

players sodally share theinterests.
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The student-participants in the current study enjoyed working in collaborative
groups If indudive discovery methodsof learning Maya were inadequée to the problem
they needed to solve, thar first resource for hdp would aimog invariably be oneof the
students within ther own collaborative group of between three and five individuds. They
tended not to go outside thear groupfor hdp, even when prompted by the coopeating
teacher or myself in specific ingances. Only after thar work groupfailed to resolve the
problem would they go to theingructor. If that failed, they would either consult the help
filesfor the software or an Internet resource for hdp. Manuds and books athough
available in the classroom, were genegally shunnel. This patern of research was
common, and at first | attributed it to student laziness. Later, after lengthier observations
it became appaent that thar strategy is the mog efficient onefrom atime management
sense given thar circumstances.

Thereisagrowing bodyof literature dealing with the so-called .net generation
and ther preferences for learning. The participants in my study al grew up with the
Internet and computer technology, and they take it for granted. Tapscott (1998)found
tha theeducationd expectationsof studentsin schools today requires a different
approach by teachers to accommodae their learning styles. Foreman (2003)extendsthis
work by questioning the efficacy of thelecture hadls commonin colleges and universities,
as this same generation graduées to higha eduation. Collaborative learning has been
thoroughly researched; Johnsn and Johnon@ (1989) meta-andysis reviewed hundeds
of studies of groupdynamicsin schools. Slavin (1995) discusses Group Investigation, the
method used in the classroomunde consderation. Less well undestoodis the effect of

technology-rich environments (Tiene & Luft, 2002 onthegroupdynanic, also studied
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by Freedman and Relan (1990)in ther examination of sodal aspects of computer
learningin art class.

Student learning in this art class was not limited to the Maya software. Ther
undestanding of issues surrounding populbr media, especialy violence in video games
and cinema, increased as aresult of ther paticipaionin class. For example, several
student groupsbegan the semester with project ideas tha induded rather gratuitous
violence. During the development of ther ideas, these groupseventudly came to the
condusion tha theviolence for it@ own sake was inadequate, and choge contexts for the
violent images tha was more sophisticated. All student groupsdeveloped a desper
appreciation for thelevel of artistic expertise seen in movies and games, especialy as
deadlines loomed and the number of hours they put in onther projects mounied.

Conclusion

Much more study is needed to determine thevalueand best practices for 3-D CGI
classesin the seconday school art classroom | would encourage teachers consdering
creating such aclassto do so for anunmber of reasons Teachingin atechnologyrich
environment is arewarding, if sometimestiring experience, but seeing students excited
and consstently working onthar projectsis an indcation of jus how powerful the
mediumis. As an addition to an established traditiond art curriculum, the CGI
component can hdp insulate the art department againg cuts to staff and budgé, as
parents and administrators are attracted to the technological component in thearts and
will listen to the students excitement aboutthe prospects of paticipaingin an artform

they see everyday.
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