
638 ARCHIPELAGOS: OUTPOSTS OF THE AMERICAS 

Color Theory/Electronic Color 
A Multiple - Media Interdisciplinary Approach to the Study 
and Use of Color in Design 

GLENN GOLDMAN 
New Jersey Institute of Technology 

PLACE WITHIN CURRICLLU11 

Color Theor~/Electronic Color is a multiple-media interdiscipli- 
narj  S-credit introductoi-y course in color theoq and electroriic 
color that meets once per ~t eek nith an  approximate enrollnient 
of 15 students. There are no prerequisites and n o  ad~anced 
Itnowledge of computer graphics is asbuined. This course. 
taught in the  Iniaging Laborator! Teaching Lab (within the 
School of Architecture). is an architectural electike for student: 
pursuing a degree in architecture and a concentration electi~e 
for students pursuing a Bachelor of Science in Information 
Techno lou  (BSIT) in either multiniedia or graphics arid 
. . 

design. 

EDUCATIOKAL GOALS 

There are a aariet! of goals and expectations - the most 
iniportant of whirh ma? be to make students acutely aware of 
the use of color in our enlironnient af both consumer. and 
creators (designers/bpecifiers) and be able to understand its me 
and impacts. ldditional and important goals include: (1) 
P r o ~ i d e  a n  exposule to traditional color theor! and  de+ 
composition for those students stud! ing information technolop 
who. b! kirtue of their p~ogramming and technical experti*e. 
a1 e going to  be designing x irtual worlds and r! ber-arcliitectule 
in the form of games. websites. location-based entertainment 
installations. arid other visual artifacts (including advertising 
and theater and/or rnotion picture set design) with digital 
media. (2) Expose awhitecture students to basic color theol? so 
that ther  can use color effecti\ely in building design as  well as 
in the presentation and siniulatiori of ~ ~ r o p ~ s e d  architectural 
projects. (3) RIalce all students aware of how color is used in the 
en\-ironrnent and the i~npacts its use has on people. (4) P r o d e  
students with the technical expertise to be able to analyze color 
bc.liernes and understand the u-a!- different colors interact with 

one another. ( 5 )  Prolide students rtith the ltnolrledge of h o ~ t  
coinputers and related equipment describe (e.g. RGB ~ a l u e s .  
HTML representation. etc.) and mediate the use of color so that 
the) can (a) better control the  colors they use for displa! and 
design and (b) niore effective11 use their slcills in the design of 

~ i r t u a l  ~zorlds whose primary representation is digital. (6) 
P ro~ ide  to all students straightfonzard training with current 
industq tools that are used in color composition or displaj 
(scanners. computers. and softvare for image processing. image 
compositing. bit-mapped/raster painting.) ldditional color 
management soft\rare application. are also atailable. And 
finallj. in a technological uni~ersit! that does not offer a 
generalized history of art course. (7) students are exposed to - 
and required to stud! - t h e  use of color and composition in 
examples of fine art - especiall! painting. 

TEACHING STRATEGIES 

Physical Environment 

-4 teaching laboratory (both  the physical layout and specifica- 
tion of installed equipment) was established b!. the instructor of 
this course specificallj- for this and similar courses taught 
within the School of' Architecture to enable students to work 
iridependently and/or collaborati~ el!. as necessar!.. Students 
work at computers located on the perimeter of the room. A 
large center tahle with a n  additional .rvorkstation and scanner is 
used for collective discussions arid group work. A screen at one 
end is used for projected demonstrations. lectures. and instruc- 
tional videos. Software is installed so that it is accessible on14 on 
the machines in the laborator! and groups are created nithin 
the local networlt so that only students registered for the course 
h a w  access to the relevant sofirtare. The setup allo~vs the 
instructor to give demonstrations and monitor students who are 
tr!-ing to use a particular soft~vare application or access an 
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initiuctiorral ucbii tc uithout talrirlp time out to \\all\ Irehind 
rolt- of .tudenti to see ~ l i a t  the! arc  doing. ('il hen stucienta are 
set ujj in ro\\s all facing front. t he  i n ~ t ~ u c t o l  riiuqt rel! on (a) 
t a h p  time out to mall\ hehind studenta to v e  \\ho needs help: 
(h) use monitoring coft~iare on an additional .creen oi 
\\oilistation to see uliat students are  doing - a tirnr-corisurning 
Ixocess: and/ol (c) iel! on teaching dcsistanta to p r o ~ i d e  
(fiequentl! distracting) help vide the in-11 uctor continues in 
tlie front of tlie classioo~ri.) An added benefit of h i n g  all 
computer rrioriitors \ievable from a central locdtion is that no 
btudent car1 use email or pla! garneb ~ i t h o u t  the irlstluctoi 
noticing. The open space in the  center also facilitates both 
iinpronlptu arid scheduled instructor-led group discussions that 
focus on the ~ o r h  of a particular student. 

Class Activities 

The class nieets once per neeli  ior  a three hour period in order 
to p r o ~ i d e  flexibilitj in type and length of indi~idual  assipn- 
ments/tashs/acti~ ities. In general, there are a x ar ie t~  of a c t i ~  i- - 
ties scheduled for an\ specific class period. each of vhich ma! 
Tan in time as needed. Rather than  sirnpl! proxide a lecture 
~ i t h  indilidual assignments. there is an innoratixe combination 
of actixitiea to promote learning and continue a high l e ~ e l  of 
inteiest and focus as well as accommodate the ~ a r i o u s  learning 
st!les of the students. T~pically. a class period ma! consist of an 
instructional and/or historical video. lectuie. soft~tare demori- 
ctration. short student exercise of 1 el? limited scope. or work on 
a multi-week student exercise during ~ h i c h  the! can r e c e i ~ e  
criticism and assistance from both the instructor and class- 
niates. Demonstrations and class work rel! on multiple media 
and interdisciplinar! ltnow ledge in\ olxing hotli design and non- 
design students in the same projects and subject mattel. Classes 
shags invohe interaction between student and instructor as 
I\ ell as betv een students. 

Subjects 

-l ~ariet! ot topics are colered and include: tlie way the e j e  sees 
and color lision (including causes/impact~ of color deficient 
\i*ion): color in painting (\$ith specific attention paid to the 

0 1 1 ~ ~  of Cezanne. Titian. Monet, lfiro. and Mondrian): t olor 
\z heels and "primal?" colors (additil e and subtracti~ e): coloi 
,themes (rnonochiomatic. analogoua. complemental?. split 
coinplirnentar!. triadic. etc.) and Itten', '"Colol Star": interac- 
tion of coloi (including stud! of Ahel \ '  examples and the 
a-signment of exeiclces based on hi< nark that include 
exploration of the Bezold Effect, ~ i s u a l  \il)iation in cornposi- 
tioris of cornplernentar~ c olors. l isual  mixing of r olors. etc.): 
human response to color (including stud! of B i~ ren  and 
\Iahnke's norba): colol representation in p i n t  and photogid- 
p h r :  file t\pee for di~pla!ing color with cornpute~s (laster 1;. 

ectoi. corripressed 1 q. uncompressed. t!pes 01 compi essed files. 
etc.): color in a digital world: historj of cornputel giaphics and 
elec tlonic t 0101. co lo~ models (CIE. CIE L"ax b. AIunbell. 

1Iax\\ell. NCS. le\+ton.  Larnl~ert. Goethe. (;erritsen). coloiinie- 
tr!. gamut. moiiitors/di~pld\. color  pardti ti on. pattern cont101. 
priritirig. scanning. color correction arid nlanipulatioil in iiriage 
plowssing softvare (photorealistic. enhanced realit!. and artis- 
tic cornposition). digital cameras (liou the! uo rk  a s  \\ell a> ho\\ 
the! are uaed - including their options and limitations): and 
color in the rnrironment (architectu~e. advertising. entrltdin- 
rnent. neb) .  

Projects and Assessment 

There are six sepaiate projects/tasks (excluding assigned and 
reronlmended reading) and assessment is proportional to the 
amount of time <pent on each project. The tasks are  designed to 
require students to learn basic color theon.  to understand and 
be able to create a ~ariet! of color schemes for different 
purposes. to be capable of analyzing color as used  in architec- 
ture and allied arts. and learn a variet! of softmare applications 
on a need-to-lmou basis in order to coniplete the  different color 
studies. T h e  tasks and their relatixe ~ a l u e s  are  as iollovs: 

Participnflon (,50/0): An evaluation of course participation 
includes both discussions in class (reflecting. in part. an  
understanding of the readings) and cooperative uorl\ with 
colleagues. 

WGtercolor Color W'izeel and 17alue Stud] (7%): Students are 
asked to create a color \\heel and xalue stud) in  watercolor 
b j  mixing three colors. The! are also taught to scan and 
required to turn in digital files in multiple formats that are 
used later \\lien learning about the inipacts of xdrious 
compression algorithms on the abilit! to faithfull! render 
and displaj images and used for a study of printel t!pes. 
output media. and so on. 

Painting Stud) and Docun~entation (25%0): As a means to 
learn about color through the study of fine adpaint ing .  arid 
as a wa! to hecome proficient with bit-mapped raster paint 
software. students are @en a painting project requiring the 
creation of a painting facsimile (ulthout warming) and an 
analqsis of the use of color in the painting. Results of the 
painting facsimiles and anal!ses are presented in class and 
graded together. 

Color Intproction (20010): Following lectures. discussion. and - 
readings: exercises recjuiririg hotli digital and traditional (cut 
paper) media are assigned to allov an exploration of 
traditional. Ilhers-based color studies. 

Quiz/Exam (100/o): One three-hour. session-long quiz is 
given at about the two-thirds point in t h e  class - upon 
conlpletion of' all general color theory material- during 
which students are show1 a s e r i e ~  of' slides from ~ ~ a r i o u s  
media (advertising. painting. printmaking, textile design. 
clothing. traditional publications. web pages, screen captures 
horn games and videos. etc.) and are asked to briefly 
describe the color schemes and ex-aluate their effectii cness. 
During this class period students are also sho\vn a mo\-ie in 
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which color plajs a aignificdnt role and then are gixen 
approximately tment! minutes to \\rite about the use of color. 

Researclz Project (25"): Students are asked to stud! and 
present the origin and use of a particular color in enxiron- 
mental design (ph!sical and \irtual) or the use of color b j  a 
particular designer. This project foites the Information 
Technolog student; and the !oun$ine\perienced design 
students to focus in detail on one color or designer and then 
expose their colleagues to their findings. The  fifteen minute 
presentations take place during one class period and time is 
budgeted for discussion after each project. 

Color Palettes (8%): Students are asked to study patterns 
horn other sources (drawing/fine art. ceramic. textiles, etc.) 
and apply the  palette extracted from the original painting 
study to the line art to create an effective composition. 

The projwts are evaluated on esecution/eLill of the sofi\\are 
applicdori as w4l as the aesthetic quality arid effecti~eness of 
the I'irlal co~nposition (including. I I L I ~  not limited to. t he  \\.a! in 
T\-hich ixsues of focal point. balance. and color interaction \\ere 
addressed). Students heep possession of original 11-atercolors 
and prints to bt. able to compensate for and calibrate their onn 
~nonitors/~vorlistatior~ to be used for presentation of their work 
in other courses and also as a n  aid to predict color shift when 
the! digitize and print tvith in l j e t  and color laser on a variet! of 
papers (hond. coated. glossy: film. etc.). The e\-aluation of 
prqject-ljased work is consistent xvith evaluation and assess~nent 
of design studio unrlc and is based on both concept and 
execution. 

IMPACT OK PRACTICE 

The ba j s  in which this class ha> the potmtial to change 
practice are simultaneouslj both  modest and monumental. 
The! are modest in that proficient? with the tools and subject 
rnatter prolide slrills and knouledge that uould contribute to - 
architect5 designing better buildings and ~ommurlicating pro- 
posed projects more accuratel? to avoid unexpected surprises 
and understand the difference betueen that uhich  is pre- 
lisualized and that ~ h i c h  mill he built. The goals are 
monumental in that an!thing that  produces bettei architecture 
and @es both designer and client a hetter understanding of 
!\hat  ill be l~ui l t  prior to its construction is ~ignificant and can. 
ultimately. hace a poj%erful effect on both the practice of 
architecture (including architect-proxided related services like 
graphic design) and our built enxironment. Furthermore. the 
inclusion of students from a technical. non-design discipline 
expands the xisual literacj of society - and gives all of the 
participating students a lisceral appreciation for the creative 
process. 


