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The majority of mass transportation research studies have
been concerned with the operational and financial aspects
of particular transit systems. In contrast, little concern has
been shown for determining the information requirements
of the transit system user. These requirements have either
been ignored or assumed to be adequate by most mass
transportation researchers.

One of the most common methods used by cities for
conveying information about public transit to potential
travelers is the transit system map. Despite the fact that
such maps are in nearly universal use, there is little consis-
tency in the basic properties of these maps from city to city.
Furthermore, two separate research studies (HUD, 1969;
Liff, 1971) have clearly indicated that transit system maps
are consistently less preferred to other potential sources

AUTHORS’ NOTE: The research for this study was supported by an Urban Mass
Transportation Administration Grant TX-11-0001 to the Public Transportation
Center, University of Texas at Arlington. Requests for reprints should be sent to
Howard Garland, Department of Business Administration, University of Texas at
Arlington, Arlington, TX 76018.

ENVIRONMENT AND BEHAVIOR, Vol. 11 No. 2, June 1979 162-184
© 1979 Sage Publications, Inc.

162

from the SAGE Socia Science Collections. All Rights Reserved.



Garland et al. / TRIP PLANNING 163

of transit system information (e.g., telephone, bus driver,
or asking someone). In commenting on this problem, Liff
(1971) indicates a need for developing the map-reading
skills of the public transit user. Alternatively, it can be
suggested that there is an equally important need to design
transit system maps which are better suited to the needs
and/or abilities of those people they are meant to serve. In
this regard, Robinson (1952) noted that one of the major
problems for the map-making industry is that those who
specify, order, and buy maps are not cartographers but
educators, government officials, or, in the case of transit
maps, transit system officials.

The economic needs of public transportation systems are
similar to other enterprises, to maximize profits or minimize
losses. They are, however, subject to other pressures to
maintain a public service, which in some cases result in low
fares and accepted losses. Even within these constraints,
the pressure is on the managements of transit companies to
maximize ridership.

The primary user of most public transit systems is the
worker who rides the same bus, at the same time of day,
over the same route five days a week. The recurrent transit
information requirements of these riders are very low.
They need only information concerning changes in their
particular work-based travel patterns. The potential rider
who is not a regular user of the system has, on the other
hand, a very high information requirement. The trip being
contemplated may be the first of what is intended to be
regular trips to work, or it may be a non-work based trip
involving a variety of purposes. The trip might involve the
use of a large part of the transit system, including transfers
from one part of the system to another. For any number of
reasons this kind of trip may appear quite formidable to the
person who is planning it. _

Transit systems rely heavily on maps to provide necessary
information to potential passengers. It is, therefore, reason-
able to assume that the effectiveness of these maps will
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have a bearing on the ridership of the system. If they are
easily understood and accurate, the potential passenger has
confidence that the trip will be easy to complete and will be
disposed to ride the system. If they are difficult to read and
the trip is difficult to plan, the passenger is less confident in
his or her ability to complete the trip successfully via public
transit. In such cases, the potential system user may seek
other sources of transportation or simply cancel the trip
being planned.

Two potential sources of difficulty in transit map com-
prehension are the individual attempting to use the map
and the map itself. Variables related to the first source of
difficulty might include such things as general intelligence,
spacial abilities, visual acuity, age, education, and experi-
ence. Those related to the second source of difficulty might
include map size, complexity, quality of print, and color use.
Knowledge regarding the relationship between any of the
above variables and transit map comprehension would be
of great use to those concerned with the transfer of transit
system information.

The present research was designed in order to investigate
the effects of two map-related variables on the objective
performance and subjective experiences of individuals
attempting to utilize a transit map to plan a trip within a
city. The first map characteristic chosen for study was the
presence or absence of color-coded transit routes. The
question raised in regard to color coding was quite straight-
forward: does the use of color-coded transit routes improve
the ease and accuracy with which trips can be planned? The
importance of this question should not be underestimated.
Given the added costs of color reproduction, should it be
found that color coding does not significantly improve trip
planning, the extra money might be better spent on other
map-related or non-map-related information transfer de-
vices. Based upon a simple principle of perceptual con-
trast, it was hypothesized that color coding would improve
trip planning accuracy.
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The second map characteristic investigated was consider-
ably more complex in its implications for trip planning.
Specifically, it concerned the amount of street detail de-
picted on the transit map. Conceptually, one can imagine a
dimension of detail running from extreme detail, in which
transit routes are displayed together with all city streets and
their names to extreme lack of detail, in which only transit
routes appear. On the one hand, a transit map depicting all
city streets and their names provides the potential traveler
with useful information concerning just which bus route
is closest to his points of departure and destination. It also
provides the trip planner with information about exact loca-
tions for catching and departing from buses. On the other
hand, a highly detailed map would also contain much
information that was superfluous for the trip planner (e.g.,
streets and street names that are unrelated to the trip
being planned). This extra information might actually
confuse the individual in his search for relevant informa-
tion. Another consideration is that, holding map size con-
stant, a map with a great degree of street detail would have
to utilize much smaller print in displaying street names than
a map with considerably less detail. In other words, varia-
tion in street detail would normally result in some variation
of print size and legibility. Maps utilizing less than complete
street detail would probably be easier to read but might
lack information required by the trip planner to locate start-
ing and destination points as well as points of entry and
departure from buses. In order to develop a deeper under-
standing of how color coding and street detail might affect a
potential traveler’s ability to utilize a transit map in trip
planning, a controlled experiment was designed and carried
out.

EXPERIMENTAL OVERVIEW

The purpose of this experiment was to determine the
effects (if any) of color coding and street detail on trip
planning. Subjects in the experiment were asked to plan a
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relatively complex, triangular bus trip in the city of Fort
Worth, Texas. While to some extent the choice of Fort Worth
was arbitrary, it does represent a medium-size city, with a
population of approximately 400,000 and a fairly extensive
public bus system. Furthermore, the city is in close proximi-
ty to the university at which this research was conducted,
and it was desired to assess the potential relationship
between familiarity with a city and trip planning perform-
ance. Subjects were given one of four different types of
transit maps to use in planning their trip. These maps varied
with respect to color coding and street detail. The principal
dependent measures of interest in this experiment were
planning time, accuracy, perceived difficulty, frustration,
and confidence.

METHOD

SUBJECTS

A total of 86 students (62 males and 24 females) from
four different classes at a large state university participated
in this experiment. Students participated voluntarily during
regularly scheduled class meetings. Nine subjects (6 males
and 3 females) had to be dropped from the data analyses
because of incomplete data. This left a total of 77 students
(66 males and 21 females) in the final subject sample.

TRANSIT MAPS

Base Map (OTC). The base map chosen for this study was
the official transit system map published by the city of Fort
Worth. Hereafter, this map will be called the “OTC,"” these
letters standing for “official transit, color.” This map is
similar to many other system maps used by cities of mod-
erate size. The overal map measures approximately 43 cm.
by 56 cm. The map ratio was approximately 1:43,000. The
background for the transit routes is a city street map printed
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in gray. The width of streets is varied corresponding to their
size, or importance. All street names appear in three point
(approximately 0.08 cm) print. The combination of small
letters and low contrast makes street names difficult to
read. Transit routes overlay the background street grid.
Twenty-six separately labeled routes are shown utilizing
eleven different colors. Each route is labeled with a black
rectangular ““flag’”’ bearing a white letter or letter-number
designation. In addition, the name of the route (area served)
is written on the map alongside the route in easily dis-
tinguishable black letters. The names of streets along which
the routes run are sometimes obscured by the colored route
markings making them difficult to read.

All transit routes were terminated at the boundary of the
central business district, an area circumscribed by a heavy
black .line and labeled “Downtown Free Zone.” In this
area, all bus routes merge and travel down the same street.
Any bus in the area may be boarded without paying any
fare. Fares are only collected from passengers who board or
depart buses outside of this downtown area.

Conceptually, this map is color coded and represents a
condition of considerable street detail.

Map 2 (OTB). The first modification of the OTC was a
simple photographic reproduction without the use of color
coding. This map is shown in Figure 1. Size, detail, sym-
bology, and legends remained, of course, the same. Dis-
tinction between the transit routes and background streets
remained because the routes were printed in heavy black
while the background remained gray. Hereafter, this map
will be designated “OTB,” the letters standing for “official
transit, black.”

The purpose of the OTB was to maintain a high level of
detail while eliminating color coding. Comparison of per-
formance using this map with performance using the OTC
would indicate the degree to which color coding aids the
trip planner, with level of detail held high and constant.
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Map 3 (SMR). The second variation of the transit system
map involved constructing a new map by combining infor-
mation presented in each of the seperate stick route maps,
for all the separate routes in the city, published by the city
of Fort Worth. This map is shown in Figure 2 and will, here-
after, be called the “SMR, " the letters for standing for “'stick
map routes.” This map was the same size and scale as the
OTC. It depicted the entire transit route system and, just
as in the single route maps, the names of all streets along
which buses run. All cross streets and their names, which
appear on the separate stick maps, were also depicted on
this composite map. The entire map was printed in black on
a white background. No route information other than letter
or letter-number labels were given. Street names were
printed in much larger (11 point) print than on the OTC and
OTB.

Conceptually, the SMR map provided much less street
detail than either of the other two previously described
maps. That detail which was present, however, was clear
and easy to read.

Map 4 (MJR). The third and final map variation was
similar in overall amount of detail to the SMR; however,
the form in which this detail appeared was shifted. This map
is shown in Figure 3. Like the SMR, all transit routes and
labels were present. Unlike the SMR, however, the names
of all nonmajor streets were eliminated, including the
names of some streets along which buses run. Detail not
found in the SMR was provided by adding to this map a
grid of the major streets in the city. This map, will, hereafter,
be called the “MJR,” these letters having been extracted
from ““‘major streets and routes.” The MJR was expected to
aid trip planners with their orientation in the city. This was
done, of course, with a loss of much small street detail,
even along the bus routes.
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Figure 1: OTB—Official Transit Map (Black and White)
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PROCEDURE

All subjects were tested during a regularly scheduled
class period. After a general description of this study and
its relationship to trip planning and an appeal for coopera-
tion regarding the research, each subject was given a six-
page questionnaire and two folder maps. One of the maps
was a city street map of Fort Worth. It was approximately
53 cm by 71 cm in size and about the same map ratio as
the transit maps. This street map included the names of
every street in the city as well as landmarks such as parks
and museums. Added to the city street map were three
clearly distinguishable points labeled “H,”” ’D,”” and “R.”
They were printed and circled in black ink and represented
the starting and destination points for three test trips to be
planned. The other map given to subjects was one of the
four transit maps (i.e., OTC, OTB, SMR, MJR) described
previously. These transit maps were distributed randomly to
subjects in each class. All subjects were told not to look
at their maps until they were instructed to do so.

Subjects were asked to fill out the first page of the ques-
tionnaire and stop. Questions on this page pertained to age,
sex, color blindness, education, and city of residence. There
were also several questions designed to assess the sub-
jects’ familiarity with the city of Fort Worth and its transit
system.

When all subjects had compled page one, they were told
to turn to the next page and read the instructions along with
the test administrator. The instructions briefly stated the
purpose of testing how well they could plan a sample travel
activity by bus trips in Fort Worth. The following trips were
then described in the questionnaire:

You are now at home, which is located on Ellis Avenue between
N. W. 22 and 23 Streets. You have an appointment with your doctor
later this morning. The doctor’s office is located on the corner of
Kilpatrick and Faron Streets. After your visit with the doctor, you
have a lunch date at a restaurant located on Tucker Street right off
lllinois Avenue. After lunch, you will be returning home.
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Subjects were told to open only their city map and note
the locations of their home, the doctor’s office, and the
restaurant, denoted by the circled letters “’"H,” ’D,”” and “R,"”’
respectively. They were then told to use the other map
(transit map) which they had been given in order to plan the
trip which they believed would result in a minimum of
walking and riding time. Instructions also indicated that all
buses run to the area marked “Downtown Free Zone’ on
the transit map. They were told that ““all buses run along
Throckmorton Street in the downtown area and that trans-
fers were simple to accomplish along that street in the
CcBD.”

After these instructions, subjects were all asked to
indicate the starting time on their questionnaire by referring
to a digital clock which had been placed in the front of the
classroom. They were then told to turn to the next page and
begin planning their trip.

The trip planning phase of this reserach was done in
three parts. Subjects were asked to plan the first leg of their
trip. This involved recording on the questionnaire which
buses would be taken and from which streets the buses
would be boarded and departed. Two buses were required
for each leg of the trip with a transfer in the Downtown
Free Zone. After planning the first leg of the trip, subjects
were asked to estimate the time, including walking, waiting,
and riding that this trip would take by bus. They were then
asked to estimate the time this same trip would take by
automobile, including parking.

The second and third legs of this trip were planned in
exactly the same manner. After completing the last leg of
the trip, subjects were asked to indicate the time by refer-
ring to the digital clock. They were then instructed to turn
the page and answer a series of additional questions. The
final two pages of the questionnaire contained a series of
questions designed to measure the subject’s perceptions of
the trip planning procedure. Subjects were asked to indicate
the degree of difficulty they experienced in locating their
origin and destination points on the transit map, finding the
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proper buses to take, and the streets on which to board and
exit the buses. They responded by simply checking along
20-point bipolar scales which ranged from “extremely
easy’ to “extremely difficult.” They were also asked to
-indicate how frustrated they felt while planning their trip
and how much confidence they had in the trip they had
planned. Again subjects responded along 20-point bipolar
scales.

Subjects were then asked to answer two open-ended
questions concerning the major difficulties they experi-
enced while planning their trip and any suggestions they
might have for improving trip planning.

RESULTS

Table 1 displays the means and standard deviations for
each of the primary dependent variables in this experiment
in each of the four experimental conditions as well as the
combined means and standard deviations across all condi-
tions.

ACCURACY OF TRIP PLANNING

Each subject in the experiment was assigned a total
accuracy score by summing the number of errors made in
planning each of the three legs of the experimental trip.
Each leg of the trip called for six pieces of information.
Thus, a subject’s total accuracy score had a hypothetical
range from O (no errors made) to 18 (maximum number of
posible errors). Examination of Table 1, top row, reveals
that the average number of errors made by subjects in all
of the experimental conditions was 6.18. This average
degree of error suggests that most subjects in this experi-
ment would have considerable difficulty in planning, with-
out assistance, a successful bus trip given the information
they had been provided. Considering that all of the subjects
were college students, this result is surprising. Further-
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more, it should be assumed that had the sample in this
experiment been more representative of the average poten-
tial bus rider, an even greater number of average errors
would have been made.

In order to assess the general effect of map type on trip
planning accuracy, an analysis of variance was performed
on accuracy scores with map type as the independent
variable. The results of this analysis revealed a significant
effect of map type on trip planning accurcy (F = 3.65, df =
3/73, p< 0.05). In order to determine which of the map
types differed significantly from the others, Duncan’s
multiple range was performed. The results of this analysis
revealed that a significantly greater number of errors were
made with the OTB map than with either the OTC or MJR
maps (p < .05). The number of errors made in the OTC,
SMR, and MJR conditions were not significantly different
from one another. What these results suggest is that color
coding can significantly improve trip planning accuracy
when a map includes a high degree of street detail. Further-
more, these results suggest that in the absence of color
coding, a reduction in small street detail can significantly
improve trip planning accuracy, if the user is given a grid
of major streets for orientation.

PLANNING TIME

Total time taken by each subject to plan the experimental
trip was calculated by subtracting the time at which they
began to plan their trip from the time the trip planning was
completed. As revealed in Table 1, the average time taken in
planning the three trips across all four experimental condi-
tions was 19.35 minutes.

An analysis of variance on planning times revealed no
significant effect of map type. That is, average planning
times in the different map conditions were not significantly
different from one another.
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ESTIMATED TIMES FOR BUS AND AUTO TRIPS

As indicated in the methods section, subjects were asked
to make estimates of the amount of time it would take to
make each of their trips by bus (including riding and waiting
time) as well as estimates of how much time the same trip
would take by automobile (including parking time). Esti-
mates for the time required for the entire itinerary by bus
and by auto were obtained for each subject by summing
the three separate trip-time estimates that they made for
each mode. Table 1 reveals that on the average, estimates
of bus time and automobile time across all map conditions
were 147.31 and 77.77 minutes respectively. In other
words, subjects estimated that the entire trip by bus would
take roughly twice the time required by automobile.

Analyses of variance performed on both estimated bus
times and automobile times revealed no significant effect of
map type on either of these time estimates.

For additional information, researchers actually made the
experimental trips by bus and by automobile. Waiting time
and riding time were carefully measured for the bus trip, as
were parking time and riding time for the automobile trip.
Subjects’ average time estimates were compared with the
actual times required. Two interesting points might be
noted. First, subjects’ time estimates were not as divergent
from the actual times measured by the researchers as one
might have expected, given the subjects’ lack of familiarity
with the planned trip and their general difficulty experi-
enced in reading maps. Second, subjects slightly under-
estimated the amount of time necessary for the bus trip and
slightly overestimated the amount of time necessary for
the automobile trip.

DIFFICULTY EXPERIENCED IN TRIP PLANNING

Subjects responded to three questions concerning the
degree of difficulty they experienced in planning their trip.
All responses were made along 20-point bipolar scales
ranging from “extremely easy” to “extremely difficult.”
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The first question asked the subjects how much difficulty
they experienced locating their origin and destination points
on the transit map they had been given. Mean responses to
this question in each of the experimental conditions and
across all conditions are presented in Table 1. Analysis of
variance on these responses revealed no significant effect
of map type.

The second question regarding difficulty asked the sub-
jects about the difficulty they experienced in trying to locate
the correct buses to take from point to point in their trips.
Mean responses to this question are presented in Table 1.
Analysis of variance on these ratings did reveal a significant
effect of map type (F =3.43,df=3/73, p < .025). A multiple
range test performed between the four experimental condi-
tions revealed significantly more difficulty in identifying
the current buses with the OTB than with either the OTC
or MJR maps (p < .05). No significant differences emerged
between the OTC, SMR, and MJR conditions. It is interest-
ing to note that these results exactly parallel the results on
trip planning accuracy.

The third difficulty question asked subjects to indicate the
degree of difficulty they experienced in trying to determine
the street locations at which they would catch and depart
from buses. Table 1 displays mean responses to this ques-
tion. Analysis of variance on these responses revealed no
significant effect of map type.

FRUSTRATION

Subjects were asked to indicate how frustrated they felt
while trying to plan the experimental trip. They responded
on a 20-point bipolar scale from ““not at all frustrated”” to
“extremely frustrated.”” Average ratings regarding frustra-
tion on this scale are presented in Table 1.

Analysis of variance on these ratings revealed a highly
significant effect of map type (F =5.24, df =3/73, p < .01).
Again, a multiple range test was performed to determine
which conditions were significantly different from others.
These tests revealed that the OTC map resulted in signifi-
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cantly less reported frustration than any of the other three
experimental maps (p < .05). The OTB, SMR, and MJR did
not differ significantly from one another on reported frustra-
tion. Apparently, a map which was highly detailed and color
coded with respect to transit routes produced less frustra-
tion than any of the maps in which color coding was absent,
regardless of level of detail.

CONFIDENCE

Subjects were asked to indicate how confident they were
that they had chosen the best bus routes for their trip on a
20-point bipolar scale from extremely unsure to extremely
confident. Average confidence scores are reported in
Table 1.

Analysis of variance on these ratings revealed a highly
significant effect of map type (F = 5.44, df =3/73, p < .01).
A multiple range test on these data revealed significantly
more confidence in the OTC condition than in either the
OTB or SMR conditions (p < .05). In addition, the MJR
condition produced significantly more confidence than the
OTB (p < .05). Neither the OTB nor the MJR produced a
significantly different level of confidence when compared
with the SMR. ‘

PROBLEMS ENCOUNTERED

The subjects were asked to list the major problems
encountered while planning the trip. The largest number of
responses concerned the poor printing and small letters
of the OTC and OTB maps. Street names on these maps
were extremely difficult to read because of small print size
and the low contrast of gray on white. Street names, the
complaints stated, could not be located on the transit maps
(with about equal frequency in each map type). None of the
transit maps had a street index, but each subject had a
separate city street map with such an index included.

Approximately one-third of the subjects indicated that
they were not familiar with the city map. Another third
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indicated they did not understand the transit map. Half of
those who indicated they did not understand the transit map
were using the OTB map. Several people using either the
MJR or SMR maps stated that their major problem was one
of correlating the transit map with the city street map in
order to locate origin and destination points.

Even though instructions were given in an attempt to
alleviate the problem with the downtown area transfer,
several subjects using each type of map found this con-
fusing.

SUGGESTIONS

The subjects were asked for their suggestions regarding
how to improve the transit maps which they had just used.
By far the most consistent suggestion was to print a larger
map to allow larger print and more room between adjacent
routes. Approximately half of the people using the OTC and
OTB maps made this comment. Such larger maps would
improve the readability of street names.

The only group to state a desire for color coding were
those who used the OTB map. Those with the OTC had color
coding, and those with the MJR and SMR apparently had
such sufficiently uncluttered maps that they apparently did
not feel color coding would be a significant improvement.

The groups with the MJR and SMR maps did express a
desire for more street names. Some additional street names
could be provided on such maps without reaching the
cluttered state of the OTC and OTB maps and without
reducing the print size to the point that it is difficult to read.

A small number of the users of all of the transit maps
suggested that a better legend or more text would be desir-
able. The text could perhaps explain the use of the map,
what is shown, why some smaller streets are not shown,
and the general service areas of each bus.

DEMOGRAPHIC VARIABLES

In addition to the primary data comparisons, the data
were collapsed across experimental conditions and grouped
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according to sex, familiarity with the city and with the
particular bus system, and size of hometown of the sub-
jects.

The subject group included 56 males and 21 females.
Comparisons of planning scores based on sex revealed only
two significant differences. Females’ estimates of bus trip
time were less than those of the males (p<.05). Both
underestimated the time required for the trip by bus, but
females estimated 120 minutes on the average while males
estimated 150 minutes. Actual trip time was approximately
174 minutes. Female subjects also indicated they were less
confident in having chosen the best bus routes than the
male subjects (p < .05).

No other significant differences were found between
male and female subjects.

Those subjects who indicated that they were somewhat
(or very) familiar with the city for which the trip was planned
did little better than the remainder of the group in any
category. It appears that for this particular problem the
stated familiarity was not a factor. It can be anticipated that
this might be a more important consideration during the
actual trip where landmarks could be used for navigation.

Only six of the subjects reported that they actually trav-
eled on this particular bus system more often than once a
month. Their responses did not vary significantly from the
responses of the remaining subjects.

Subjects who reported their hometown size to be greater
than 500,000 were considered to possibly have a greater
familiarity with city transit systems. They should have been
exposed to transit system advertising, and they certainly
had had opportunities to have been city bus passengers.
Seventeen subjects were in this category. Their trip plan-
ning data, however, was not significantly different from the
data of the remaining subjects.

DISCUSSION

The results of this experiment indicate clearly that transit
map characteristics can have a significant effect on a
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number of different variables related to trip planning.
Specifically, it was found that the map variations used in
this experiment significantly affected trip planning accu-
racy, reported difficuity in selecting the proper buses,
amount of frus’.ation experienced, and level of confidence
in planned trips. Any of these variables might have an
impact on attitudes toward public transportation as well as
on decisions to use or not use public transit in making some
trips within a city.

Excluding bus and automobile time estimates, a compari-
son without regard to statistical significance can be made
between the relative merits of the four experimental maps
across the seven remaining dependent variables in Table 1.
This comparison reveals that the OTC map was superior to
all of the other maps for six of the seven variables, and that
the OTB map was inferior to all of the others on six of the
seven variables. Furthermore, a comparison of the two
less detailed maps places the MJR ahead of the SMR on six
of the seven variables. Without further testing, it would
seem that the official color coded transit map (OTC) used in
the experiment was superior for purposes of trip planning
to any of the experimental variations of this map. On the
other hand, the MJR map which cut down considerably on
street detail and eliminated color coding ran a close second
to the OTC. Given the cost considerations of reproducing
a color coded map, the MJR or something like the MJR
might be a viable alternative for transit systems which must
operate on a limited budget.

This experiment had a number of limitations which might
be more carefully considered in future research. First, the
subject sample was not representative of a typical popula-
tion of public transit users. It might be expected that a
representative sample would be made up primarily of less
educated individuals. With this in mind, it is possible that
the overall degree of difficulty experienced among the
subjects in planning trips, which was considerable, would
be still greater in a less educated sample group. It is also
possible that the effects of transit map variations observed
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in the experiment might be different with a different popula-
tion of subjects.

A second limitation of this experiment had to do with the
manipulations of map characteristics. One does not know,
for instance, from this experiment whether a map like the
MJR would be significantly better than the OTC if color
coding of transit routes were included. In subsequent
research, it would be useful to investigate trip planning
using four maps, two colored and two black and white with
one of each pair having a high degree of street detail and
another having a low order of street detail. With this kind of
design one could see whether color coding and street detail
combine in an additive or multiplicative fashion.

Finally, the results of this experiment suggest that there
are probably a great number of individuals in this society
who cannot effectively comprehend or utilize transit system
maps in trip planning. It is significant that in our college
student sample slightly more than six errors on the average
were made during trip planning. Had a less selected sample
been studied in this experiment, one might anticipate an
even greater number of average errors. One potential
remedy for this problem might involve the introduction of
map reading into our public education curriculum, especial-
ly in our urban centers.
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