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ABSTRACT

While numerous studies have investigated environmental influcnce on wayfinding performance, few re-
scarches have investigated wayfinding behavior in cases with inter-floor vertical motion. This study intends to
clarify the influence of vertical traveling on spatial cognition and to cxamine how wayfinding behavior varies with
differences in individual strategies and environmental information.

A series of wayfinding experiments were conducted in three different settings: One was a department store
which had much visual information provided by display of merchandise and signs along the route ; sccond was a
building on a university campus with less visual information ; the last one was a building on a university campus
which had a different corridor plan on each floor. In these experiments scveral routes with different types of vertical
traveling means werc included. Each subject was first led from a start point to a destination and asked to go back to
the start point by onesclf, then to return to the destination. At the final session in the first sctting the subject was
interviewed to determine the rcasons for the route choice, and in the other scttings the subject was asked (o draw a
cognitive map. A pointing task was also conducted in another building on the campus to examinc individual
orientational skills. Eight male and eight fcmale subjects were employed in these experiments.

An analysis of the results indicates the following five conclusions: (1) vertical traveling disturbs spatial
cognition, (2) people tend to lose orientation after vertical traveling, but some of them can recover it [rom environ-
mental information, (3) the source of information for recovery differs with the person and the space. Successful
persons tend to get information not only from such elemental features as objccts and signs but also oricntation and
configuration of space, (4) when people travel from one floor to another, they tend to assume that the new floor plan
is similar to the former floor plan, (5) differences in the means of vertical traveling mecans have no significant
influence on wayfinding performance.
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1. INTRODUCTION

In recent years, travel in multilevel buildings is increasing because of the construction of complex and
gigantic architecture. In thesc case, we scem o losc our way in inter-floor travel. Although a large number of
studies have been made on the relationship between environmental conditions and wayfinding behavior (Weisman,
1981; Peponis & Choi, 1990; O'Neill, 1991; Golledge & Gale, 1993), most of thesc studics have discussed wayfinding
in horizontal movement. There have been otly a few studies dcaling with wayfinding including vertical or inter-
floor movement. Funahashi (1991) conducted a wayfinding experiment in a route connccted two floors but did not
discuss the influence of vertical travel. Passini (1984) collected protocols from people wayfinding in multilevel
shopping complexes and found that they needed knowledge about vertical relationships to make decisions about
the use of stairways and clevators. Montello (1993) studied the acquisilioh and integration of configuration knowl-
edge of spatial layout using two separate routes which were vertically aligned.

This study considers that vertical traveling disturbs the cognition of a route. It intends to clarify the influ-
ence of vertical traveling on spatial cognition and to examine how wayf(inding behavior varics with differences in
individual strategies and environmental information along the route.

2. METHOD
"This study examines the following six hypothescs:
1. Vertical traveling disturbs route cognition.
2. People lose orientation after vertical traveling.
3. People can recover orientation and recognize the right route from environmental information.
4. Visual information along the route influences how people get lost.
5. People tend to losc their way if floor plans are not vertically aligned.
6. Difficulties in wayfinding differ with vertica! traveling means as stairs, clevators and escalators.

To examine these hypotheses, a pointing task and three wayfinding experiments were conducted in actual
campus buildings and a department store. These buildings were sclected according to their environmental condi-
tions: (1) amount of visual information available along the route and (2) vertical floor alignment, that were consid-
ered to have influence on wayfinding behavior. Subjects were 16 graduate and undergraduate students (8 females
and 8 males, non-architectural students) who had never been to the buildings.

3. APOINTING TASK EXPERIMENT

3.1 Procedure

A.Pointing task experiment was conductcd along a route containing stairs in a campus building. Subjects
first put a mark at the start point and then were led to the destination by the experimenter. They were asked to point
the direction of the mark using a pointer made like a compass at three points on the route. The first point (Point | )
was before going up stairs, the second point (Point |l ) was just after the stairs and the third point (Point ll) was
after turning one corner from former point. Point | and |l are on a corridor which has no window and point Ill is
on a corridor with windows on the right and in front.

3.2 Result and Discussions

Subject’s performance was evaluated on three levels according to discrepancy from the correct direction.
According to this evaluation on each points, subjects were divided into four groups (sce Fig. 1 and Table 1).
Subjects in Group A and Group B pointed accurate direction or nearly accurate direction at all three points. They
could keep direction to some degree even after they travel vertically. Subjects in Group D couldn’t keep oricntation
as they pointed wrong direction at all points. Subjects in Group C pointed nearly correct direction at Point | but
pointed wrong direction at Point I, however they pointed correct dircction again at Point |ll. This means that they
once lost direction after vertical travelling, but they recovered orientation by acquiring information from the scen-
ery viewed from the windows whilc traveling from Point Il to lll. Although rccognition of orientation differs with
individuals, this experiment clarificd that vertical traveling cause a loss of orientation and some pcople can recover
it by acquiring environmental information around the route.
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Fig. 1 Results of Pointing Task

4. WAYFINDING IN A BUILDING WITH VERTICALLY NONALIGNED FLOOR PLANS
4.1 Procedure

A wayfinding experiment was conducted in a campus building which had a different corridor plan in each
three floors with less visual information (see Fig. 2). The route consists of a straight corridor on the center of the
first floor and loop corridors on both second and third floor which are not aligned vertically. Subjects were first led
from a start to a destination by the experimenter and asked to return the start by themselves. After drawing a sketch
map of the route at the start, they were asked to go back to the destination again. This task was conducted in two
routes (from start to Point A on the second floor and to Point B on the third floor).

4.2 Result and Discussions

Nine of all 16 subjects (56%) drew sketch maps as if the corridor on the first floor were aligned vertically
with corridors on the second and the third floor. Subjects who drew such maps were not necessarily show poor
performance in the pointing task experiment. In most of such aligned sketch maps, the staircase was drawn in
distorted form or ambiguously drawn to correspond to upper [loor plan as shown in Fig. 3. These results indicate
that it is difficult to recognize the correspondence between upper and lower floor plan after vertical travelling, and
that most people understand the route configuration based on the image of “plans of upper and lower floor are the
same and vertically aligned”. It is also indicated that the length and the turning direction of stairs are perceived
more ambiguously than corridors.
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Fig. 2 Floor plans of vertically nonaligned building
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Fig.3 An example of sketch maps drawn by subjects

S. WAYFINDING IN THE SPACE WITH LIMITED VISUAL INFORMATION

5.1 Procedure

A wayfinding experiment was conducted in a campus building which had limited visual information with
few sigrs and uniform finishes of floors and walls (sce Fig. 4). Three routes, each contains different vertical travel
means; stairs 1, stairs 2 and a elevator, were examined in this experiment. Subjects were first led from the start to
the goal by the experimenter and then were given a sham task to go to the start and then back to the goal by
themselves. At the end of the experiment, subjects were asked to draw a sketch map of the route.

5.2 Result and Discussions

Wayfinding performance was recorded in terms of “lost” behavior, which means stopping and looking around
on the route, and “mistake” behavior which means selecting a wrong way at interscctions (see Fig. 5). Each subject
is classified by the result of pointing task indicated by circle types. This shows that subjccts in Group A who pointed
the correct direction at all points rarely became “lost” or made a “mistake” (except one subjcct), and the number of
“lost” and “mistake” behaviors riscs as performance in pointing task get worse as shown in Group C and Group D.

In this experiment, some subjects chose the right route in wayfinding even though they drew a wrong sketch
map or couldn’t draw a sketch map (see Table 2, subject 4,11,13,16). This suggests that we necd not have complete
knowledge about routes in advance, and that we can choose the right route acquiring information from sequences of
visual scenes as we move. However, it is not always true because some subjects drew wrong maps and failed to
choose the right route (subject 3,9,14).
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6. WAYFINDING IN THE SPACE WITH MUCH VISUAL INFORMATION

6.1 Procedure

A wayfinding experiment was also conducted in a department store which had much'visual information
provided by diffcrent signs, display of merchandise and various finishes of floors and walls dlong the route. Sub-
jects were tested through a series of routes which consisted of five scttings : a route with a elevator, a roulc with a
escalator, two routcs cach contained stairs but were different in the scene seen after going up and a routc in one floor
without vertical traveling. At the end of this experiment, subjccts were interviewed aboul the reason for their route
choices at every intersection.

6.2 Result and Discussions

Fig. 6 shows that subjects’ “lost” and “mistake” bchaviors were observed more freéquently in routes with
vertical traveling than horizontal traveling, and indicated that vertical traveling disturbs route cognition. Since no
significant difference was found between vertical travel means, they have less influence on wayfinding than other
environmental conditions.

Reasons for route choice were classified according to the characteristics of source of inf ormation as Table 3
The relation between subjects performance and mentioned reasons was analyzed. Fig. 7 shows lhal subjects who
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Fig. 7 The number of times of “lost” and “mistake” bchavior, and reasons for route choice
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frequently were “lost” and make “mistakes” mentioned elemental information whilé others who showed better
performance mentioned environmental features as well as clemental ones. This suggest that it is effective (o use a
wider range of mformatlon from the environment to facilitate correct route choices.

7. CONCLUSION
This study resulted in the following five conclusions.

1. Vertical traveling disturbs spatial cognition more than horizontal traveling.

2. People tend to lose orientation after vertical traveling, but some of them can recover it by environmental informa-

tion.

3. The source of information for recovery differs with the person and the space. Successful persons tend to get

information not only from such elemental features as objects and signs but also orientation and configuration of

spaces.

4. When peop]e travc] from one floor to another, they tend to assume the new floor plan is similar to the former floor

plan.

5. Differences in the means of vertical traveling have no significant influence on wayfinding performance.
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