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Landscape mirror: the attractiveness of reflecting water
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Abstract

This research examined human preference for water and a key aspect of water, its reflection. We compared responses
to reflection in water versus reflection in glass and responses to reflection versus transparency. Sixty respondents rated the
attractiveness of four scale-models varied on those dimensions. High inter-item reliability across the rating scales called for
their combination into a composite measure of attractiveness. The analysis revealed that individuals preferred the water to
the glass and the reflective to the transparent surface. They gave the most favorable ratings to the scene with reflective water,
suggesting the potential desirability of reflective ponds as a design element.
© 2003 Elsevier B.V. All rights reserved.
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1. Introduction

At the presentation to the competition jury of his
design for new The New York Times Headquarters’
Building in Manhattan, the architectPiano (2000)
talked about the aesthetic value of a shallow black
reflective pool at the base of the building. He does not
stand alone in the value designers, artists and others
have placed on water and its reflection. Seventy-two
years earlierWright (1928)speculated on the aesthetic
value of reflective water, describing it as “refresh-
ing and beautifying in architecture, if architecturally
used” (p. 13).
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Water and reflection have a long precedent in West-
ern art and design. For example, Impressionist and
Post-Impressionist artists such as Camille Pissaro, Al-
fred Sisley, Georges Seurat, Paul Cezanne, and Claude
Monet painted images reflected in bodies of water.
Monet picked up the leitmotiv of reflection in water
early in his career (House, 1986) and continued to
paint natural and artificial objects reflected in bodies
of water. His water lily paintings, which preoccupied
him for the last 25 years of his life, represented a cul-
mination of his interest in such reflected images. He
saw the reflections in water as constantly changing
source of beauty in the landscape.

In 20th century architecture, reflection in the form
of the glass building represents one symbol of mod-
ernism (Heyne, 1982) and design theorists have spec-
ulated about the role of reflected light (Millet, 1996).
According to one observer, “light reflected on surfaces
links the visual environment with the human feelings”
(Michel, 1996, p. 5). Writers on landscape architec-
ture and outdoor spaces have also noted the aesthetic
value of water in design (Campbell, 1978; Higuchi,
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1991; Simonds, 1983; Sorvig, 1991). In fact, one of
the early texts on landscape architecture discussed the
value of water for landscape compositions (Hubbard
and Hubbard, 1917). Pitt (1989)describes a range of
psychological theories on the human preference for
water, andBachelard (1983)theorizes that its aesthetic
value rests in its naturalness, a point of view that fits
the psychological theory that humans prefer natural-
ness (Kaplan and Kaplan, 1989; Nasar, 2000).

Reflection in water may have special value.
Hubbard and Hubbard (1917)claimed that reflection
on calm water enriches, creates harmony, adds appeal
and, in small bodies of water, might attract and hold the
viewer’s attention. These ideas have design implica-
tions, because one can alter water reflectivity through
the color used on the surfaces containing the water.
More recent landscape theorists agree on the aesthetic
value of reflective water (Booth, 1990; Litton and
Tetlow, 1974; Miller, 1998); they note the contin-
uously changing image it can offer and the variety
of attractive elements—sky, buildings, trees, and
sculptures—observers can see in the reflection. From
psychology,Kaplan (1977, p. 287) noted that “water
itself provides a continuing, unifying theme to the
landscape and one that calls attention to itself. It has
texture that easily sparkles, or reflects images, or
ripples with the wind”.

Research shows that people differentiate landscapes
with and without water and favor landscapes with
water (Carr et al., 1992; Pitt, 1989; Ulrich, 1983;
Wherrett, 2000). Thus, in a controlled comparison,
individuals should respond more favorably to water
than to an artificial material such as glass. Although
most designers do not propose artificial glass ponds,
some avant-garde designers have used artificial mate-
rials such as broken glass in their “installations”. For
public policy, planners and designers could use some
empirical basis for evaluating the desirability of such
installations or to decide on the kinds of ponds to have
in public spaces.

The present study had people evaluate four scale
models that varied in whether they had a pond of water
or an artificial material and whether its surface was re-
flective or transparent. The water (or natural) condition
had shallow pool with still water; and as a proxy for
an artificial condition, we used the same shaped pool
drained of water and covered with a glass surface. Each
condition had either a reflective or transparent surface.

Like a mirror, the reflective surface reflected light and
objects in the model; the transparent surface allowed
light through; so the observer can see through it to
objects on the other side (Rowe and Slutzky, 1997).
All models had the same screening features, some-
times used by designers to reduce wind (Hubbard and
Hubbard, 1917). We expected that respondents would
rate the models with water and reflection as more at-
tractive than the alternatives and they would rate the
model with reflective water as the most attractive.

2. Method

2.1. Environmental stimuli

As surrogates for real ponds in real landscapes, we
used a 1/4 in. to 1 ft scale model, designed to allow the
display of two pairs of two different conditions: water
versus glass and reflection versus transparency. The
base of the model had space for a 9 in.×13 in. pan rep-
resenting a 36 ft× 52 ft pond, a size more suitable for
a pond in a public place than in a typical private gar-
den. It had a curved cardboard edge, covering the pan
and simulating the edge of a pond. Two pans had still
water (stilled before respondents saw it). The reflec-
tive water condition used a pan with a black bottom,
so the surface reflected light. The transparent water
condition used a pan with sand on the bottom. In two
pans, we replaced the water with a glass surface. For
reflection, the empty pond was covered with a tinted
glass mirror; and for transparency, it had a clear piece
of glass. Although the water was still during the ex-
periment, it may have had more surface variety and a
less perfect reflection than did the flat glass.

The model had an arc wall with a poster image of
a natural scene around the pond. A slit in the front
wall controlled the view allowing observers to see only
the pond and the surroundings inside the model. To
give the observer a sense of looking through a nat-
ural environment, the scene had several scale-model
canopy trees in front. For scale, the scene also had
scale benches, people and other elements.Fig. 1shows
views of each of the four conditions.

Pre-tests found that most people judged the model
as looking realistic and similar to a real place. Fur-
thermore, research suggests that responses to scale
models may serve as accurate predictor of response to
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Fig. 1. The four models and their features (clockwise from upper left): transparent water (sand-bottom pool with water); transparent
non-water (clear glass on top of sand bottom pool, no water); reflective non-water (mirror on top of pool); reflective water (black-bottom
pool filled with water).

full-scale places (DeLong, 1977; Kaplan and Kaplan,
1989). A meta-analysis on simulation also supports
the veracity of scale models (Stamps, 1993).

2.2. Respondents

Sixty adults took part in the study. To get a varied
sample, we chose four sites in different areas of the
city (Columbus, OH) for interviews: a housing devel-
opment, a downtown hospital, a university park, and
a community park. At each site, the interviewer used
a systematic procedure to pick 15 respondents. Re-
spondents varied in age (mean, 31.8 years; S.D., 8.7
years), gender (48.3% male), education (high school
graduate or less, some college, college degree, some

graduate school, or more) with the highest percent-
age having some graduate school (35%) and in occu-
pation (manager/administrator, professional, technical
support, customer service, skilled trade, student and
other) with the highest percentages as students (35%)
and professionals (23.3%) (Table 1).

2.3. Procedure

Interviews took place on sunny days under simi-
lar sun conditions (between 1:30 and 3:30 in the af-
ternoon). Each respondent received a sheet of paper
stating the study would look at their emotional re-
sponses to different scenes and that to participate they
had to be at least 18-year-old. Those who agreed to



236 J.L. Nasar, M. Li / Landscape and Urban Planning 66 (2004) 233–238

Table 1
Demographic characteristics reported by respondents

(n = 60)

Gender (%)
Male 48.33
Female 51.67

Occupation (%)
Manager/administrator 1.7
Professional 23.3
Technical support 16.6
Customer service 5.0
Skilled trade 1.7
Student 35.0
Others 16.6

Education (%)
High school graduate or under 5.0
Some college 28.6
Bachelor degree 25.3
Some graduate school or higher 35.0
Others 6.0

Age (years) Mean, 31.8; S.D., 8.7

participate received instructions stating there were no
right or wrong answers, that their answers would be
kept anonymous and confidential, and that they could
stop or withdraw from the study at anytime.

The interviewer had the model and pans covered on
the ground. For the tests, the interviewer installed a
pan, lifted the model to a raised base to set the view-
ing window at eye level. Then, the respondent looked
into the model and rated the scene on eight bi-polar
scales. Then, the interviewer changed the pan and re-
peated the procedure for each of the other conditions.
Changing the pans required<15 s; and the interviewer
kept the model and pans under cover, so respondents
could not see the manipulation. To reduce order effect,
we randomized the order of the models and response
scales across respondents.

From Kasmar’s (1969)lexicon of bi-polar adjec-
tives for describing environments, we selected four
adjective pairs for pure evaluation: beautiful–ugly,
attractive–unattractive, harmonious–discordant, and
pleasing–annoying; three adjective pairs for the calm-
ing aspects of the environment: calming–upsetting,
relaxed–tense, and gentle–stiff (cf.Russell, 1979;
Russell and Snodgrass, 1987), and one adjective
pair to get at a cognitive aspect of the experience:
imaginative–unimaginative. Theory and research sug-

gested that the scales for calming and pure evaluation
would relate to one another, because the calming fac-
tor mixes one’s arousal with pure evaluation (Nasar,
1994; Russell and Snodgrass, 1987). We did not know
whether the cognitive measure would also relate to
evaluation and calming. Analysis showed that it did.

Cronbach alpha test across the eight items found
high inter-item reliability (Cronbach alpha of 0.94).
This meant the eight bi-polar adjectives could be com-
bined into a reliable composite scale. The subsequent
analyses used a composite of the eight items as a mea-
sure of attractiveness. To get that composite attrac-
tiveness scale, we reversed some items so all items
shared the same direction for positive and negative
poles. Then, for each model, we calculated the mean
score across the eight items.

3. Results

As expected, the analyses showed that individuals
rated the water as more attractive than the artifi-
cial material and they rated reflective views as more
attractive than transparent ones.Fig. 2 shows that
respondents judged the reflective water as the most
attractive, the transparent glass as least attractive,
and the two water conditions as more attractive than
the two artificial conditions. The differences between
water and the artificial material and between the re-
flective and transparent surfaces achieved statistical
significance (water:F [1, 59] = 70.028, P < 0.001;
reflection:F [1, 59] = 39.718,P < 0.01). No signifi-
cant interactive differences emerged. This means that:
(1) water had similar positive effects in the reflective
and non-reflective conditions; (2) reflection had sim-
ilar positive effects in the water and artificial condi-
tions; and (3) the combination of water and reflection
did not exaggerate the effect. TheF statistics translate
into effect sizes ofr2 = 0.29 for water andr2 = 0.16
for reflection, which means that water explained about
twice as much variance in preference as did reflection;
and that water represents a large effect and reflection
represents a medium to large effect (Cohen, 1977).

Post hoc Bonferroni pairwise tests compared each
pair of scores for water versus artificial material and
for reflective versus transparent views. The results
confirmed statistically significant differences for each
comparison (for reflective views: water versus glass,
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Fig. 2. Respondents preferred water and reflective surfaces to artificial material glass and transparent surfaces.

t = 5.97, P < 0.01; for transparent views: water ver-
sus glass, t = 7.962, P < 0.01; for water: reflective
versus transparent view, t = 4.055, P < 0.01; for
glass: reflective versus transparent view, t = 5.001,
P < 0.01, n = 59 for each).

4. Conclusion

The high inter-item reliability across the eight
scales came as a surprise. It suggests the presence
of one dimension (attractiveness) that merged the
evaluative, calming, and cognitive items, a result not
expected by theory and research on environmental
assessment (cf. Russell and Snodgrass, 1987). Still,
this finding based on only four stimulated scenes may
well represent a unique case. The findings for com-
posite attractiveness supported the expectation that
individuals would prefer water and reflection. For the
single scene context, respondents rated the reflecting
water as most attractive, followed by the transparent
water; and they rated the scene with transparent clear
glass as least attractive.

The preference for reflection may relate to the
variety it offers through the number of objects vis-
ible in the reflective surface, to the promise of new
information it provides as the observer moves, and
to the vegetation reflected, factors which research
has found related to preference (Kaplan and Kaplan,
1989; Nasar, 1994, 2000). The lower scores for the
transparent conditions may relate to the plain view
of sand under the water. In transparent water, a more

varied view possibly with movement—consider a col-
orful coral reef or colorful fish—would likely receive
higher ratings, but such conditions are uncommon in
public ponds in urban areas.

The preference for water may relate in part to the
atypical use of glass as a horizontal surface, but it
may relate to visual features that differentiated the wa-
ter from the glass, such as a less perfect reflection
from water than glass. This study did not set out to
study such features and we did not detect them, but
future work should examine the visual features dif-
ferentiating water from glass and test water and glass
in vertical and angular conditions. Research has con-
sistently shown that people prefer natural (vegetation)
to artificial materials (Kaplan and Kaplan, 1989). Just
as Wohlwill (1983) speculated on visual features that
differentiate vegetation from built environments, per-
haps certain visual features of water lead respondents
to recognize it as more natural than the glass. If so,
those features may explain the preferences. Research
has also found restorative effects associated with the
experience of nature in the form of vegetation (Herzog
et al., 1997; Kaplan and Kaplan, 1989; Parsons et al.,
1998; Ulrich et al., 1991). Perhaps water or reflective
water would also have restorative effects.

The repeated measure design may have cued some
respondents to the purpose of the study. Future stud-
ies could use a between-subjects design to rule out
that potential bias. It could also have people rate
photographs of a wide variety of settings that vary in
reflection and water versus artificial surfaces. Doing
so could offer a test of the generality of the findings
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by allowing the variation of reflection and artificial-
ity in a variety of ways. If the findings support our
findings, they suggest that Renzo Piano’s reflective
pool for The New York Times Headquarters might add
aesthetic value; and more generally, communities and
designers could encourage reflective pools to make
places more attractive.
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