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THE EFFECT OF PLANTS ON HUMAN PERCEPTIONS
AND BEHAVIOR WITHIN AN INTERIOR ATRIUM

by
Cathy Hillenbrand-Nowicki

(Abstract)

Plants are frequently used as design components for
various types of interior settings. Design professionals
may specify plants because of a subconscious awareness of
the human need for natural contact, or as in may cases, such
as in a "sunspace", because it is traditional to do so.

Past studies by behavioral and horticulture researchers have
documented human preference for plants, and have shown that
plants positively affect people psychologically, but little
research has been done to determine whether the use of
plants in interior environments can influence human
behavior.

Interior plantscaping is a vital and expanding type of
agribusiness, with millions of dollars being spent each year
to install and maintain plants specified by design profes-
sionals. Plants are frequently used for clients in
industry, health care, hospitality, retail, education, and
in personal residences. Demonstrating that plants influence

human physical behavior in interior environments would



increase their value as interior design components, and
provide a powerful sales tool to the plantscaping industry.
Because of the potential importance of understanding more
about the influence of plants in interior spaces on human
behavior, this research examines whether user behavior
patterns and spatial perceptions can be changed by the
simple addition of interior plantscaping.

This study was conducted to determine whether the in-
troduction of trees and plants into an underutilized area of
a newly constructed interior atrium would affect user per-
ceptions of, and/or behaviors in the space. User percep-
tions of and activities within the atrium were recorded on
questionnaires and behavioral maps, both before and after
the installation of Ficus trees and Chinese Evergreen
plants. Surveys were used to collect demographic informa-
tion, suggestions for improving the atrium, and to determine
user perceptions via the use of 13 polar adjective pairs on
a six point semantic differential scale. Maps were used to
record user behaviors on the lower atrium level where the
plants were placed.

The majority of data were analyzed descriptively by
frequencies and percentages. Semantic differential
analysis was done using two-tailed t-tests at p = .05.

T-tests did not prove to be significant. There was mean



movement of perceived perceptions from pre- to post-test.
User behavior on the lower atrium level appeared to be
affected by plant installation. A preference was shown for
napping under the trees, and users spent more time on that

atrium level when the trees and plants were present.
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is strongest in the afternoon. During the spring months
when this study was conducted, the balcony and lower level
received reflected light that was strongest between the
hours of 11 AM and 3 PM.

The atrium super-structure is outfitted with fans that
automatically activate when the heat at the peak of the
glazed area reaches 20 degrees above the temperature at the
mezzanine level. The atrium is not air conditioned, but
does contain an air circulation system that relies on the
principle of convection. Heated air is collected at the top
of the atrium and released on the lower level. Additional
conditioned air enters the atrium when any of the seven
doors connecting the atrium space to other building areas is
opened. Prior to the time of the study there were no plants
in the atrium.

Following initial furniture installation, casual
observation had shown that the mezzanine level of the atrium
space was continuously used throughout the day, sometimes
"crowded", while the frequency and number of users on
balcony and lower levels was considerably lower.

The absence of plants in the atrium was made more
obvious by the empty planters, and the fact that "sunspaces"
of this sort which transmit an abundance of natural light

typically contain plants. This new atrium provided the
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perfect setting for investigating whether or not the
introduction of trees and plants into a public space could

influence user perceptions of it, or affect user behaviors.

Instruments

The Survey

A survey form was designed to collect the following

data:
1. User perceptions of each atrium level
2. Frequency and type of user activities per atrium
level
3. Demographic information of the sample population

The survey form consisted of three parts: a section
requesting demographic information; an atrium usage matrix
which identified uses for each level of the atrium and
frequency of those activities; and a semantic differential
section utilizing a Likert-type scale, providing 13 polar
adjective pairs for determination of user perceptions of
each level. Space was also provided at the end of the form
for candid suggestions for improving the atrium space (see
Appendix A).

The user matrix identified 3 floor levels and 6 user
activities, with an additional space "other" for miscella-

A,
s
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neous activities not specified. This section indicated the
popularity of individual atrium levels, which activities
were engaged in on each level, and how often users partici-
pated in each activity per week. This information was used
to compare any changes in activities by level or time spent
engaged in activities that may have resulted from the intro-
duction of plants into the space.

Floor levels were labeled: 1lst Floor (lower), 2nd Floor
(mezzanine), and 3rd Floor (balcony). Specific user activi-
ty choices were: meetings, socializing, studying, eating,
waiting, and resting.

The semantic differential section was used to gauge
user perceptions of the atrium space both before and after
plant installation on the lower level. Descriptive adjec-
tives and their polar opposites were separated by a six
point scale.

Semantic differential scales are most often configured
with seven spaces, allowing for a noncommittal neutral or
center position. For this study the neutral point was
omitted forcing either positive or negative response.
Positive and negative adjective positions were also randomly
reversed on the form to avoid a conditioned response.

Those surveyed were instructed to mark the scale

position that best described their response to each of the
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adjective pairs as they related to their personal percep-
tions of the atrium. Adjective pair choices were:
Pleasant/Unpleasant, Drab/Colorful, Finished/Unfinished,
Quiet/Noisy, Gloomy/Cheerful, Exciting/Boring,
Convenient/Inconvenient, Private/Public,
Unfriendly/Friendly, Light/Dark, Crowded/Roomy,

Impressive/Unimpressive, and Airy/Stuffy.
Pilot test and Revision

A pilot test of the survey form was administered to 12
student volunteers before the actual study. The form was
checked for clarity, organization, and precision. Changes
concerning‘choice of semantic differential adjective words,

and how the matrix graph was organized, were made based upon

feedback provided by pilot test participants.
The Sample

The sample was random, consisting of individuals using
the atrium during predetermined periods for data collection.
Users of the space included college administration, staff,
faculty, graduate and undergraduate students, and any

visitors to the building.
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Data Collection

Distribution of the Survey Form

To facilitate data analysis, survey forms were color
coded with identification dots according to points of
distribution within the atrium: pink dots for the balcony
and mezzanine levels (because they visually appear as one
continuous space), and green dots for the lower level.
Survey forms were distributed to atrium users during periods
of data collection.

The initial questionnaire distribution functioned as a
pre-test, taking place at the same time as the first week of
behavioral mapping, providing baseline information about
atrium usage and perceptions of the space prior to the
installation of plants. The surveys were again distributed
after plant installation in conjunction with the second
phase of behavioral mapping to determine any changes in
attitudes or behaviors.

Wallace Hall is a multi-functional academic facility
containing classrooms and laboratories operating on alter-
nate day class schedules. Surveys were distributed to
atrium occupants on balcony, mezzanine, and lower levels at
peak periods of atrium use, taking into account the alter-

nate day traffic patterns. Distribution took place on
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Wednesdays between 9:45 and 10:15 AM, 12:45 and 1:15 PM, and
between 3:45 and 4:15 PM. On Thursdays the distribution
schedule was between 9 and 9:30 AM, 12 and 12:30 PM, and 3
and 3:30 PM. Because there are fewer classes on Fridays,
the volume of atrium use and user traffic patterns vary
considerably from the days mentioned above. To account for
this, forms were distributed on Fridays throughout the day
during observed periods of peak atrium use.

Survey participants were instructed to place completed
forms in fluorescent green cardboard boxes labeled "survey,"
which were attached to all atrium exit doors. Box contents
were collected, batched, counted, and labeled daily after

5:30 PM.

Behavioral Mapping

Following atrium construction, ongoing observation of
user activity had shown the lower level to be used less
frequently than the more popular mezzanine level. Because
the purpose of the study was to determine whether the intro-
duction of plants into an underutilized area could affect
user behavior or overall use of the space, behavioral
observation occurred only on the lower level to determine

changes.
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To record user behaviors, an 8 1/2" x 11" map of the
lower level of the atrium consisting of a floor plan showing
walls, staircase, current furniture layout, and exits was
drawn from a set of construction blueprints. At the bottom
of each map, a chart was included for coding the behaviors
of atrium users recorded on that sheet (see Appendix B).

Behavioral mapping took place from 8 AM to 5PM, Monday
through Friday for a two week period. The first week of
mapping functioned as a pre-test to determine lower atrium
user behavior, and occurred during the first week of survey
distribution. The second week of mapping which functioned
as a post-test, began after the installation of trees and
plants in the lower atrium space, and was used for determin-
ing any behavioral changes associated with interior plant-
scaping. This phase was concurrent with the second week of
survey distribution.

Daily observation was divided into shifts, with one
mapper working per shift. Mapping shifts consisted of two
hour intervals between the hours of 8 AM and 4 PM, and a one
hour period between 4 PM and 5 PM. These hours were
selected to better insure a consistent light level for daily
observation, and to eliminate the variable of extreme light

level fluctuation after 6 PM.
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