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Abstract
A comprehensive literature review was conducted to 

identify the state and strength of  knowledge regarding the role 
of  color in healing, learning, and working environments.  
While the notion of  color impact enjoys tremendous intuitive 
appeal, the limited empirical research on the subject portrays 
ill-supported and inconclusive evidence that color actually 
does matter. This discrepancy between collective wisdom and 
scientific perspective on color effect is intriguing and begs 
questions regarding the conceptualization and methodologies 
employed for researching color. Our review cast a wide net 
looking into how environmental design is discussed with 
respect to healing, learning, and working. It also focused on 
the specific insights that color research in these arenas pro-
duced. This review provides critical analysis of  literature 
strengths and limitations, and recommends direction for fu-
ture research.

Overview
This study was motivated by the quest to learn 

how color is discussed in literature pertaining to 
healing, learning, and working environments. This 
inquiry set the goal to identify the current state and 
strength of  knowledge foundation, as well as op-
portunities to generate new insights in this field of  
growing interest.

Interest in the topic of  environmental design 
and specifically the effect that color might have in 
such context has grown steadily over the last few 
decades. In fact, the field of  environmental psy-
chology (where such interest originated) emerged 
by exploring the relationship between man and 
environment. To claim an independent research 
agenda, this school of  thought needed to define its 
intellectual arena in which it operates and, more 
specifically, distinguish environmental psychology 
from the study of  psychology in general that pre-

supposes relationships between stimulus and re-
sponses  (Mehrabian & Russell, 1974 p.3)

While the notions of  stimuli and human re-
sponses are all-encompassing, environmental psy-
chologists made a conscientious choice to focus on 
physical environments and their effect on human 
emotions and behaviors such as work performance 
or social interaction (Mehrabian & Russell, 1974, 
p. 4).  “Psychologists have traditionally explained a 
person’s behavior in general as a function of  two 
classes of  variables: those variables describing dif-
ferences in environments (an environment being 
anything that is external to the person whose be-
havior is being explained and that can be meas-
ured independently of  that person) and those vari-
ables describing the differences in the persons 
(whatever a person brings with him to the envi-
ronment and that can be measured independently 
of  the environment” (Mehrabian & Russell, 1974 
p.62).  Environmental psychology immersed itself  
in studying the possible influences of  external envi-
ronment. 

At its early days, environmental psychology 
was nothing more than an intuition-driven, small-
scale research program. As Proshansky, Ittelson, 
and Rivilin (1976) commented, as a field, environ-
mental psychology suffered from no conceptual 
definition, adequate theory, or even the beginnings 
of  a theory.  Yet with the years, this area began to 
attract considerable research attention. For exam-
ple, in studies of  hospital environments, patient 
recovery rates, social behavior, and sense of  well-
being have been discussed as functions of  special 
arrangement of  patients, architecture, room deco-
ration and furniture arrangement (Goffman, 1961; 
Proshansky, Ittelson, & Rivlin, 1970).  Such works 
and many others (Babin, Hardesty, & Suter, 2003; 
Basoglu, 2001; Bitner, 1992; Harleman, Werner, & 
Billger, 2006; Izumi, 1965; Kotler, 1973; Pelgrim et 
al., 2006; Pritchett, 1982) began to build concep-
tual and empirical muscles around the theoretical 
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framework (see Figure 1) defined earlier by Me-
hrabian and Russell. This framework essentially 
argued for psychical or social stimuli in the envi-
ronment that directly impact the emotional state of 
a person, thereby influencing his responses to and 
behaviors in it (1974, p. 8)

A key challenge faced by environmental psy-
chologists was to define the concept of  “external 
environments” in a meaningful way. Conceptually, 
everything surrounding a person can account as 
their environment but this approach would be too 
broad to comprehend and study, and is therefore 
useless. Alternatively, a phenomenological ap-
proach would assert that the external environment 
constitutes only what is recognized by a person as 
such. This view is challenging as it involves subjec-
tivity and individual psyche, and places all controls 
within the individual. Instead, researchers took a 
more pragmatic approach and looked to identify 
good descriptions that are parsimonious, few in 
number, and yet powerful enough in their ability to 
capture the major impact of  the environment on 
human emotions and behaviors (Russell & Mehra-
bian, 1976a, p. 62).

Addressing the question “What concepts does 
a person use to describe environment,” Russell and 
Mehrabian turned first to studies of  perception 
”…which have delineated a fairly comprehensive 
set of  basic response variables within each sense 
modality. These variables included hue, brightness 
and saturation of  colors, pitch and intensity of  
sound, and number of  thermal variables… [yet]…
this set of  variables was far too cumbersome…to 
be of  practical use in describing environments” 
(p.63).  Still this search yielded the identification of  
basic emotional responses to environments that 
could be adequately described with only three di-
mensions: pleasure-displeasure, degree of  arousal, 
and dominance-submissiveness. Such a finding was 
powerful in that it presented emotions as the lowest 
common denominator of  response to environ-
ments relevant both to any aspect of  environments 
and to most aspects of  human behavior. “The 
three emotional response dimensions provided two 
complementary approaches for describing envi-
ronments.  In one approach, an environment is 
described in terms of  its pleasure, arousal and 
dominance eliciting qualities.  That is the measure 
of  a particular environment’s pleasantness is as-
sessed from the average level of  pleasure reported 
by a group of  raters in the setting…  The second 
approach to environmental descriptors that is sug-
gested by evidence on basic emotional response is 
to search for those physical variables that are not 
response-defined, but that best predict pleasure, 
arousal and dominance levels. (Mehrabian & Rus-
sell, 1974, p. 63)

The identification of  basic emotional re-
sponses to environments was a significant break-
through: It gave researchers an anchor on which to 
build the argument for environmental impact; it 
legitimated the interface between design and psy-
chology; and it brought to the fore the question of  
how to design for desired emotionality and, several 
decades later, the question of  how to design for 
experience given that most experiences are (also 
and mostly) emotional.  

Within that context, the search for design lev-
ers led some to identify color as the most appropri-
ate design lever to attract and affect emotions: 
“There is substantial evidence relating important 
aspects of  psychical stimuli to feelings.  The large 
number of  studies that relate color to emotions led 
to the conclusion that brightness and saturation are 
directly correlated with pleasure.  For hues, the 
following colors are ranked in descending order of  
pleasantness: blue, green, purple, red, orange, yel-
low.” (Mehrabian & Russell, 1974, p. 75).

Environmental psychology literature amassed 
over the years provides a foundation for further 
focused inquiries into the effect of  specific envi-
ronments with their specific design elements on 
specific human responses, emotional and behav-
ioral, of  interest. At its current state, however, envi-
ronmental psychology is looking to bridge “white 
spaces” (Searles, 1960) between existing fields of  
knowledge; for example, that of  business manage-
ment, healthcare, and/or education. Such white 
spaces account for all possible knowledge that we 
can regard as laying in between established disci-
plines. Here one can ask questions about the possi-
ble effect of  color in workplace on innovation, 
creativity and the ability to respond quickly to 
market shifts, or, alternatively, the influence of  va-
riety as a design element on children’s abilities to 
collaborate effectively. Such questions require mar-
rying several disciplines of  knowledge to address 
high levels of  issue complexity.

Our inquiry mapped considerable volumes of  
literature pertaining to working, healing, and 
learning environments. Specifically we were inter-
ested in learning about the possible role that color 
might play in these environments. While reviewing 
the various works, it occurred to us that in order to 
understand the value color brings to these envi-
ronments, we also must understand what consti-
tutes “effectiveness” in these three different con-
texts—what effectiveness means for healing, learn-
ing, and working. We therefore also reviewed litera-
tures that discussed the current state of  knowledge 
pertaining to this question. 

Healing Environments
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Overview:
Most of  the literature in this area begins with 

the simple and yet unsubstantiated presupposition 
that color in healthcare environments impacts 
healing. In fact, most of  the work published is 
opinion-based and subjective rather than sup-
ported empirically. “The evidence-based knowl-
edge, however, for making informed decisions re-
garding color application has been fragmented, 
sporadic, conflicting, anecdotal, and loosely tested” 
(Cherry, 2005; Tofle, Schwarz, Yoon, & Max-
Royale, 2004).  The scientific research that does 
exist is limited, and for the most part concludes 
that while color seems to have some impact, there 
is little understanding of  how such impact is gen-
erated or if  color is the actual variable creating the 
impact since it is difficult to contain and/or isolate 
color as the single variable within an environment.

A common theme within the literature con-
tends that healthcare environments should impart 
security, trust, safety, support, and comfort—as-
sumptions not always tested and/or supported. 
Still others argued that the healing environment is 
not dissimilar to today's prison environment, in 
that it is dull, windowless at times, isolated, uncom-
fortable, sterile, and unappealing (Baier, 1996; To-
fle et al., 2004). 

In addition, many discussions look to under-
stand issues of  age and gender within these envi-
ronments (Baier, 1996; Biehn, 2004; Cooper, 
1985). Preliminary conclusions suggest that “age 
appropriate” colors are required for younger audi-
ences (Biehn, 2004; Cooper, 1986), and that the 
colors with which teens align themselves are differ-
ent from those for younger children, yet many en-
vironments treat these very different audiences as 
one homogeneous group and fail to attend to their 
individual needs.  With regard to older patients, 
attention is directed at understanding the func-
tional role that color can play in serving their par-
ticular needs.  For example, studies show that as 
people age and their vision deteriorates, they re-
spond to contrast more so than hue (Cooper, 1985; 
Tivorsak, Britto, Klostermann, Nebrig, & Slap, 
2004). These studies conclude that color can be 
used in a functional rather than aesthetic capacity 
to aid patients in identifying areas such as bath-
room fixtures or changes in floor levels.  Clearly 
the literature splits attention between issues and 
perspectives and points to gaps between concept 
and application.

Color:
While the current literature pertaining to 

healthcare environments is vast, accounts attempt-
ing to understand color within this context are 
significantly limited in number and contribution. 
For the most part, color is studied in a very simplis-

tic way, looking at few colors or attributes such as 
warm versus cool or high versus low contrast 
(Cooper, 1986). In addition, many discuss the 
“fact” that cool colors have a calming effect and 
can be leveraged to create tranquil environments 
that are believed to be appropriate for healing 
purposes (Cooper, 1986). Some studies have looked 
to understand the possible impact of  color on pa-
tients with specific diseases such as Alzheimer’s 
(Coryell, 2003), mental health (Evans, 2003; Peck, 
1998), cancer (Gross, Sasson, Zarhy, & Zohar, 
1998) and AID (Block, Block, & Gyllenhaal, 2004; 
Bower, 2006).  A different sub-stream within this 
literature discusses color as a visual communication 
method that supports way-finding within the 
healthcare environment (McCluskey-Shepley & 
Wilson, 1999).

Of  note is the Coalition for Health Environ-
ment Research (CHER) commissioned study 
aimed at “…review(ing) the literature on color in 
healthcare environments in order to separate 
among common myths and realities in the research 
and application of  color in healthcare design” (To-
fle et al., 2004 p. 4).  This research effort included 
a review of  some 3,000 citations to identify com-
mon themes and relevant theories. The authors 
concluded that while the notion that color can 
have an impact within the healing environment 
may be commonly held, many question the con-
nection between color and behavior of  people, 
suspect the value of  color as a psychotherapeutic 
aid, and search for empirical reasoning for the 
various color guidelines in healthcare settings (To-
fle et al., 2004). 

Effectiveness:
The discussion of  effectiveness within health-

care environments focuses on three discreet con-
stituents: First is the impact of  colors on the pa-
tient in various different areas of  the healthcare 
environment such as surgery, patient rooms, and 
doctor offices (Saba, 2002; Tofle et al., 2004).  Sec-
ond, the literature explores the impact of  color on 
staff  within healing environments and in particular 
nursing staff  members (Linton, 1993; Stouffer, 
2000).  Last, limited attention is given to studying 
the impact of  the environment on family and visi-
tors to healthcare facilities, assuming that health-
care environments should be welcoming and pro-
vide a place that “people of  health” should not 
fear.  With regard to employees specifically, many 
works discuss the stress level within healing envi-
ronments and debate whether the design of  the 
environment can help individuals cope better 
(MacStravic, 2005).  In these cases, effective envi-
ronments impact the job performance of  nurses 
and their retention rates—measurements that hos-
pitals seem to be using to assess effectiveness.
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Critical Analysis:
As Tofle et al. (2004) allude in their seminal 

study of  color in healthcare environments, there is 
little solid evidence or scientific knowledge to back 
the popular belief  that color supports healing.  
Existing research narrowly focuses on understand-
ing color impact on the healing time of  patient, 
and the stress reduction of  nursing staff  (Carroll, 
2005).

Furthermore, the literature lacks a solid 
framework that can unite researchers and practi-
tioners in their efforts to understand color impact 
and consequently develop evidence-based knowl-
edge to support design decisions that often involve 
tremendous cost, risk, and ethical considerations.  
Our existing knowledge points to age and gender 
as important considerations.  In addition, multiple 
customer segments have been identified and a va-
riety of  needs from functional to emotional and 
aesthetic have been profiled. The growing compe-
tition in the healthcare industry over patient-share 
has made the management of  healthcare institu-
tions aware of  and interested in the role environ-
ments play in supporting competitive goals. The 
gap between increasing competitive pressures in 
this area and the existing state of  knowledge pre-
sents tremendous opportunities for both research 
and action.

Working Environments

Overview:
Most of  the literature in this area begins with 

the presupposition that the world of  business is 
changing and so is the way we work; yet most of  
the work environments in which we perform our 
jobs have not made the necessary adjustments to 
reflect these contextual changes (ASID, 2000; Bar-
ber, 2005; Becker, Tennessen, & Dahi, 1996; Budd, 
2001; Pollack, 2000; Schweitzer, Gilpin, & Framp-
ton, 2004).  This line of  argument often leads to 
revisiting the concept of  the cubical as the preva-
lent workspace and its relevance to today’s working 
styles and requirements (Lohr, 1997; Wheeler, 
2000).  Comments are often voiced regarding the 
inability of  the cubical to accommodate teamwork 
and collaboration of  any kind (Lohr, 1997).  
Searching for more suitable workspace alternatives, 
researchers discuss, and at times debate, the rela-
tive advantage and/or relevance of  open versus 
private spaces (Becker & Simms, 2001; Ben-
civenga, 1998; Christian, 1997; Kupritz, 1998; 
Lohr, 1997; Maher & Vonhippel, 2005; Vanecko, 
2001); It is believed that both open and private 
spaces are required and their usability is largely 
contingent on the type of  task performed. 

The literature further discusses workplace 
elements identified as essential. These elements 
include accessibility to resources, knowledge and 
ideas; privacy for individual work; emergent inter-
actions to foster exchange; the appropriate integra-
tion and use of  technology; and, flexibility and 
configurability of  furniture to support collabora-
tion (ASID, 1998, 2000, 2005; Asirvatham, 1999; 
Augustin & Brand, 2001; Becker, Quinn, Rappa-
port, & Sims, 1993; Lane, 1999; Sunstrom, Burt, & 
Kamp, 1980; Veitch, 1996; Veitch & Gifford, 
1996).

A joint research collaboration between IBM 
and Steelcase concerning future workspaces gave 
birth to BlueSpace, a versatile and technology-
enabled workspace designed to accommodate indi-
vidual and collaborative work (Wells, 2000).  
BlueSpace is flexibly configured to adjust to task 
type, collaboration needs, personalization, the use 
of  technology as information and knowledge re-
source, and the regulating of  emergent interac-
tions. Furthermore, due to its inherent flexibility, 
BlueSpace can also accommodate forms of  work 
like telecommuting and hoteling allowing for 
“temporary permanence” and personalization 
solutions for multiple users of  the same workspace.  
As such, BlueSpace represents the most advanced 
and comprehensive workspace solution currently 
identified.  Still, while BlueSpace design is directly 
oriented to address critical workspace elements in 
an efficient and effective manner, it also assumes a 
functional approach with less emphasis given to 
aesthetics.

Color:
Research on color in work environments is 

very limited in volume and contribution. For ex-
ample, effectiveness was tested under different 
color conditions in three studies only to generate 
inconclusive and at times contradictory findings 
(Chou et al., 2001; Kwallek, Lewis, Lyn-Ahsiao, & 
Woodson, 1996; Kwallek, Woodson, Lewis, & 
Sales, 1997).  In another set of  studies, subjects 
were surveyed to identify color impact opinions 
(ASID, 1997; Avery-Office-Products, 2004; Stone, 
2003) again no conclusive results emerged as to the 
perceived impact of  color. The literature describes 
in broad terms cases where companies redesigned 
their office environment using mute, bright and/or 
corporate colors but provides no further specifica-
tion of  color notation used and/or effectiveness 
measurements employed to trace the potential im-
pact of  certain color selections (ASID, 1999; 
Henerderson, 1993; McGuire, 2003; Southerst, 
2003; Tetlow, 1999; Webb, 1998).  (Betsky, 2001; 
Hensler, 1998  These descriptive accounts provide 
only limited insight into the actual power of  color. 
Furthermore, while the empirical research on color 

4



impact is limited, the majority of  accounts re-
viewed were classified as ”commentary” and pro-
vide knowledge limited to no rigor whatsoever (for 
example, (Nayar, 2003; Nebenzahi, 2005; Trent, 
2002; Ward, 1995; Weder, 2001) Smart, 2005; 

Effectiveness:
Together with the empirically oriented litera-

ture, many commentaries were noted describing 
real-life cases, primarily throughout the 1990s, 
where companies redesigned the work environ-
ment (mainly their headquarters) to enable and/or 
support strategic change (Bencivenga, 1998; Blum, 
2005; Boutelle, 2003; Cameron, 2003; Christian, 
1997; Hamilton, Baker, & Vlasic, 1996; Hender-
son, 1993; Lohr, 1997; Millford, 1997; Morris, 
1999; Russell, 1995; Southerst, 2003; Tofle et al., 
2004; Webb, 1998; Wright, 2002)  Bedford, 2001; 
Chapman, 1999; Gravenor, 2001; Hensler, 1998; 
Wilkinson, 2000).  These accounts show a growing 
recognition of  a workplace as a strategic lever.  
Several researchers discussed the importance of  
introducing hard measurements to assess the im-
pact of  workplace (re)design (Weder, 2001) yet no 
metrics were offered to evaluate effectiveness of  
such redesign efforts.

Critical Analysis:
While the increasing awareness of  workplace 

as an important enabler of  strategic change and 
adaptation is evident by the growing number of  
studies and efforts to redesign companies’ head-
quarters, this trend is also limited in focus. Most of 
the work attends to the functional and instrumental 
aspects of  change in work requirements; less atten-
tion is given to the symbolism in and aesthetics of  
the workplace environment, and the roles these 
factors may play in achieving effective adaptation. 

The research arena is somewhat narrowly 
defined with the majority of  works addressing the 
issue of  how work has changed over the past years 
and what elements in the environment need to be 
adjusted in order to meet new work requirements. 
Very few research accounts present new questions 
and/or deviate conceptually to investigate solu-
tions different from those already studied. Chal-
lenging issues, such as measurements of  effective-
ness and design for experience, are largely ne-
glected. 

Moreover, research methodology is not grow-
ing in sophistication to enable studying more com-
plex, intangible, and/or emergent issues. For ex-
ample, the impact of  workplace design on innova-
tion and creativity is rarely studied and when in-
vestigated, researchers use “proxy tasks”—such as 
solving puzzles tested with undergraduate students 
for fifteen-minutes periods in a lab setting—when 
innovation is more likely to emerge over a long 

period of  time, working cross-functionally within 
and outside of  any particular work environment.  
Such methodology is unlikely to yield results of  
external validity and generalizability qualities. 

Very few research works venture to fields out-
side of  the design and architecture domains to 
integrate diverse knowledge bases into a compre-
hensive workplace design perspective. For example, 
limited attention is given to theories of  psychology, 
social psychology and sociology, complexity and 
networks, and business and change management. 
This single-dimensionality is unfortunate as the 
phenomenon of  workplace design is rarely a mat-
ter of  providing instrumental solutions for work 
needs. Instead, workplace design can enable nu-
merous emotional, cognitive and social experi-
ences, all of  which are essential enablers of  per-
formance and can only be understood by exploring 
the intersections, or white spaces, that exist be-
tween several defined fields as mentioned above.

To further aggravate the problem, most of  the 
research in this area of  workplace design is con-
ducted by “visitors”—researchers who became 
interested in this topic, produce several research 
works, and then move to other areas of  interest. In 
contrast, three research centers (IWSP, BOSTI and 
ASID) show ongoing dedication to studying the 
complexities of  workplace phenomena and provide 
thought-leadership as well as significant volume of  
relevant research. Clearly such leadership is neces-
sary if  the field is to grow in insight and impact.

Rarely does research in this area leapfrog the 
present to deal with future challenges and solu-
tions. While the pace of  change in how business is 
conducted is dramatic and ever growing, most re-
search seems reactive in its orientation, with the 
exception of  ASID Workplace 2020 research pro-
gram (ASID, 2001). Furthermore, most of  the re-
search conduced is descriptive rather than pre-
scriptive. It wrestles with challenges of  workplace 
design within the context of  changing work condi-
tions but rarely tests the applicability, generalizabil-
ity, and effectiveness of  proposed solutions and 
thus leaves much to be desired.

Learning Environments
Overview:

The literature on learning environments is 
geared heavily towards discussing learning effec-
tiveness concepts and methodologies (Bradley, 
2001; Brooks, 2002; Brown, 2006; Cavallo, 2000; 
Dickey, 2006).  Only a side/small stream within 
this literature is focusing on the physical environ-
ment (also referred to as visual environment) and 
the role it may play in supporting or inhibiting 
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learning (Burruss, 2004; Cherry, 2005; Drew, 1971; 
K. Wilson, and Fowler, J, 2005).

More often than not, the term “design” is used 
to describe structuring curriculum choices and 
learning experiences; that is, the conceptual arena 
in which learning takes place (Tanner & Jago, 
1999) Hernandez, 2002).   Within this area of  in-
terest, researchers describe a shift away from tradi-
tional frontal instruction methods to collaborative 
methods of  learning that are experiential, interac-
tive, activity-based, peer-supported, and emotion-
ally and cognitively engaging where immersion 
and exploration are promoted (Cavallo, 2000; 
Chin & Carroll, 2000; Dillenbourg, 1996; Gok-
hale, 1995; Kezar, 2006).  The literature is descrip-
tive more so than prescriptive and speaks in a pre-
liminary tone as it outlines new teaching and 
learning perspectives and methodologies (for ex-
ample, the works of  (McLoughlin, 2002; Mishra & 
Girod, 2006) Salvin, 1995).  

Discussions of  environmental design often 
center on issues such as the effects of  size, shape 
and scope of  learning spaces, acoustical and ther-
mal qualities, illumination and view conditions, 
and the activity type that the environment enables, 
specifically as it pertains to collaboration, privacy, 
versatility, play, and exercise (Neilsen, 2005).  Most 
of  the empirical work samples elementary school 
children (e.g., (Price, 2002; Schaal & Bogner, 2005) 
with only few accounts using college students 
(Schaal & Bogner, 2005; K. Wilson & Fowler, 
2005).  Little or no attention is given to adult 
learners in advanced age groups. As such, this lit-
erature is limited in its generalizability across age 
groups.

Color:
Color is identified as a promising area for re-

search even though only limited research has been 
conducted on the subject of  color impact on learn-
ing (Basoglu, 2006; Boyatzis & Varghese, 1994; 
Cler & Schindler, 2006; Cockerill & Miller, 1983; 
Cohn & Trotle, 1990; Cunningham, 1998; Eroglu, 
1990; Read, 1996; Rice & Mitchell-Ketzes, 2002; 
Yazici, 2005) ; Eberhart, 2006; Papadatos, Sinofsky 
& Knirck, 1981;).  Color in classroom environ-
ments is assumed to generate emotional experi-
ence, which may or may not support/enhance 
learning. Teachers believe that color enhances 
classroom learning (Stone, 2001).  Students identify 
color cues to facilitate memory (Anonymous, 
2006).  Some researchers assume environments 
that generate approach-behavior will also support 
learning and that such environments are positive 
also because of  the way they were designed, hence 
the potential role of  color. Other works focus on 
the functional role of  color as embedded in the 
classroom walls suggesting that colors of  these 

walls should complement the functional role walls 
serve to display various communications and stu-
dents’ works (Chan, 2005; Lang, 2007).  Children 
displayed emotional associations to color with a 
tendency to associate positive emotions with bright 
colors, especially girls, and negative emotions with 
dull ones (Read, 2003).  Girls also desired and were 
able to process a greater color variation than boys 
but this finding was refuted by another study 
(Boyatzis & Varghese, 1994; Cockerill & Miller, 
1983).  In one instance, it was found that negative 
mood was affected by the task while positive mood 
was affected by environmental variables (Cohn & 
Trotle, 1990).

The limited volume of  preliminary research 
on color’s impact on learning and the different 
voices and conflicting findings leave much room for 
more extensive investigation.

Effectiveness:
Researchers often reference the works of  Pi-

aget, Gardner and, more recently, Vygotzky’s Con-
structionism approach as theoretical anchors 
(Gokhale, 1995; Stone, 2001).  Lang, 1996   These 
learning theories differ in their perspective on how 
learning occurs, whether by internal cognitive 
process or by social interaction.  These two views 
have important implications for both teaching and 
environmental design considerations and effective-
ness. 

Within the context of  Piaget and Gardner’s 
perspective, psychology of  cognition and emotion 
serves a critical role: positive emotions that gener-
ate engagement, interest, and support creative 
thinking, secure states of  mind that allow explora-
tion with no fear of  failure (Basoglu, 2006; Mishra 
& Girod, 2006; Neilsen, 2005), order that foster 
cognitive processes of  clarity and sense making 
(Cohn & Trotle, 1990; Price, 2002), variety that 
stimulate thinking and innovativeness (Read, 
2003), and concentration and immersion that al-
low understanding building (Brown, 2006). These 
conditions are regarded as critical enablers and 
promoters of  learning. Furthermore, it is expected 
that both teaching and design methodologies and 
choices should elicit the aforementioned psycho-
logical states in order to be regarded as effective. 

Still Vygotzky’s Constructionism approach 
presupposes that learning emerges through a 
sense-making dialogue between the learner and his 
environment (Cavallo, 2000).  As such, the social 
and visual contexts in which learning takes place 
become critical enablers or impediments to effec-
tive learning. Specifically, collaboration with others 
through teamwork, brainstorming, and peer-to-
peer learning is regarded as essential (Mishra & 
Girod, 2006) Hernandez, 2002).
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Critical Analysis:
Strong emphasis is placed on theory develop-

ment with very little attention given to testing con-
cepts in application.  This may be due to the re-
ported transition from traditional frontal teacher 
and curriculum-centric methodology to new ap-
proaches that are student-centric and foster ex-
perimentation and collaboration.  Accounts that 
describe learning environment design are descrip-
tive and, for the most part, express practitioners’ 
experiences and insights pertaining to effective 
design considerations. Similarly, the possible con-
nection between color in classroom and students’ 
learning performance is for the most part assumed 
and not substantiated in an empirical manner.

It is of  interest and relevance to note that de-
sign considerations regarding curriculum and 
learning experience planning may mirror and/or 
inform the considerations made with regard to 
designing learning environments. There seems to 
be an inherent and interesting connection between 
designing environments for learning and designing 
for creativity and innovation—a requirement most 
talked about within the literature of  workplace 
design. While learning literature does not differen-
tiate between learning as acquiring existing knowl-
edge and learning as generating new knowledge, it 
instead clumps these two modes of  learning to-
gether. The principles outlined as necessary for 
learning from social to psychological and physio-
logical can inform design considerations of  learn-
ing environments where innovation and creativity 
are sought.

Finally, a key characteristic of  the learning 
literature is its fragmentation not just conceptually 
but also when authorship is regarded.  No one 
researcher, research center/program, and/or 
seminal work emerge as leader in this area. Instead 
many researchers act in a relatively short-term 
capacity producing low-volume research with di-
verse voices and with low consistency in variables 
tested and methodologies employed.  

Discussion

While color inquiries in general have been 
conducted for more than a century, the body of  
knowledge pertaining to color impact in the inves-
tigated environments is relatively young and has 
emerged over the last four decades. Throughout 
this time, environmental psychologists were able to 
generate both interest and empirical support 
around the dynamic interface of  environments and 
emotions. This aspect of  the literature gave en-
hanced legitimacy to the investigation of  color 
impact as color is considered a design lever most 
suitable to affect emotions. 

Despite this conceptual evolution and the in-
tuitive appeal that the “color impact” argument 
enjoys, research on color impact in environments is  
sparse, fragmented, often lacking rigor and empiri-
cal value, and, as such, is limited in its explanatory 
and/or prescriptive power.

To add to the challenge, two other factors add 
to the conceptual fog: First, the three environments 
studied are all undergoing significant transition. 
The healing environment has become ever so 
competitive; the working environment has shifted 
to become global, semi-virtual, team-based, tech-
nologically enhanced, and innovation-driven; and, 
the learning environment has seen significant shift 
in teaching and learning methodologies away from 
curriculum and teacher-centric to collaborative, 
immersive, peer-oriented, and student-centric solu-
tions. Second, and perhaps consequently, identify-
ing effectiveness criteria in these environments has 
become a monumental challenge that researchers 
still sort out in what seems like a glacier-like pace, 
limited dedication, and with only limited success. 
As a result, the study of  effective environmental 
design (in general) and the use of  color in such 
environments (in specific) suffer and existing 
knowledge seems reactive, limited, obsolete at 
times, functional in orientation, and narrow.

While the above mentioned changes experi-
enced in the studied environments generate a con-
siderable degree of  complexity, the study of  envi-
ronmental design is still silo-oriented and does not 
seem interested in exploring white spaces that 
naturally emerge between disciplines such as archi-
tecture, psychology, medicine, education, and 
technology. Only limited work efforts have made 
active attempts to pave roads into these complex 
fields of  knowledge and interests. Furthermore, 
despite the pace of  change that the three environ-
ments studied experience, most environmental 
design studies show no interest or capability to 
leapfrog and explore the future of  working, learn-
ing, and healing (especially the future that has al-
ready began) to begin and develop solutions for 
such emerging needs.

Of  particular interest is the limited knowledge 
transfer that exists between environment arenas. 
With only few exceptions, the majority of  studies 
in environmental design, reviewed here are silo-
oriented and by and large commit themselves to 
only one particular environment. For example, 
knowledge developed with regard to learning envi-
ronments is not examined within the context of  
healing and/or working ones. 

One of  the reasons for a limited knowledge 
transfer across environments might be related to 
the researchers that are active in this area. Our 
review identified that the majority of  researchers 
have published only a handful of  research reports 
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(and single ones in the majority of  cases).  As such, 
these researchers typically do not engage in a long-
term research programs that would naturally grow 
beyond the boundaries of  specific environments 
and/or design contexts. 

Finally, although the general question of  how 
environmental design affects human response is 
inherently complex, and subsequent questions 
about the role of  color in such contexts are equally 
challenging, often the methodologies used to study 
these issues are less sophisticated and unjustly sim-
plistic. This discrepancy raises questions about the 
generalizability quality of  findings and insights 
produced.

Future Research
Our comprehensive review identified a grow-

ing interest in and recognition of  the importance 
of  environmental design (in general) and the role 
of  color (in particular) in influencing inhabitants of 
working, healing, and learning environments. 
While the notion of  color impact is intuitively ap-
pealing to many, limited research on this subject 
provides only inconclusive evidence.  

Future research on color in environment has a 
number of  critical questions to explore:  

1. “Within environments” color efficacy ques-
tions pertaining to further establish knowledge 
regarding color impact in specific environments by 
taking into account variables identified as impor-
tant by previous research such as audience type 
(including student, patient, teacher, guest, em-
ployee, team) and characteristics (age, gender); task 
type (creative, repetitive, service, peer-learning); 
effectiveness measurements (how is color impact 
measured and isolated from all other variables that 
co-act within an environment); and, color choices 
(hue, value, chroma, number of  colors tested, color 
in artifacts, surfaces).

2. “Between environments” color efficacy 
questions pertaining to general issues such as ex-
tracting general “color lessons” relevant to all three 
environments reviewed here; identifying principles 
for the use of  color to generate desired experience; 
examining the cross-cultural context of  color use; 
mapping the contingency of  color effectiveness 
when color is embedded in artifacts, vertical or 
horizontal surfaces; and, theorizing about the role 
of  color as an enabler of  change in the three envi-
ronments discussed,  to name a few examples.

Existing color knowledge allows us to ap-
proach many of  the above questions with prelimi-
nary understandings and tested assumptions. 
Theories developed in other disciplines with regard 
to the psychology of  emotions, change manage-
ment methodologies, performance measurement 

dashboards, learning and collaboration frame-
works, and others provide a rich context within 
which to examine the role of  color. The opportu-
nity to add color to important white spaces across 
environments and disciplines is there to seize.  
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