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ABSTRACT
A modified version of the theory of planned behavior was used in order to explain and
predict students’ transportation mode choices. This study employed a longitudinal design
to examine changes in students’ transportation mode choices occurred after the U-pass
program implementation at the University of Victoria. A total of 387 questionnaires were
collected in Phase 1 (before the U-pass implementation), and 175 in Phase 2 (two months
after the implementation). In both phases, hierarchical multiple regression analyses
showed that students’ transportation mode choices were moderately well predicted by the
theory of planned behavior, and that some variables added to the original theory
explained variance over and above the original constructs in the theory. Moreover, both
changes in transportation mode choices and changes in psychological variables were
observed between Phase 1 and 2. Implications of these results to other intervention

programs are discussed.
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CHAPTER 1
Introduction

Transportation as an Environmental Problem and U-pass Program as an Intervention

Transportation as an Environmental Problem

Among the many environmental problems humans now face, global climate
change (global warming) is one of the most serious. Scientists believe that human-caused
greenhouse gas emissions are contributing to global climate change. Greenhouse gases
include water vapour (H,0), carbon dioxide (CO,), methane (CHy), perfluorocarbons
(PFCs), nitrous oxide (N,O), and ozone-depleting substances such as chlorofluorocarbons
(CFCs). Among them, carbon dioxide and methane are the major components of human-
caused greenhouse gases, which are the major contributors to the greenhouse effect (B.C.
Ministry of Energy, Mines and Petroleum Resources, & B.C. Ministry of Environment,
Lands and Parks, 1995).

Some scientists suggest that a rise in average temperature over the next 100 years
mainly due to the greenhouse effect would be two to four degrees Centigrade in southern
Canada (McBean et al., 1992). Considering the fact that the earth’s average surface
temperature during the last ice age was only about five degrees Centigrade colder than
today, it is easy to speculate how enormous the effect of the temperature increase would
be. For example, in British Columbia, Canada, there would be a risk of coastal flooding,
and losses in our forestry, fisheries and agricultural resources (B.C. Ministry of Energy,
Mines and Petroleum Resources, & B.C. Ministry of Environment, Lands and Parks,

1995).



In order to mitigate the effect of climate changes, some action on the national and
international levels needs to be taken. In 1997, Canada participated in the development of
the Kyoto Protocol to the United Nations Framework Convention on Climate Change,
which requires Canada to reduce greenhouse gas emissions to 6 percent below 1990
levels (50 megatons of carbon dioxide equivalent), between 2008 and 2012 (Government
of Canada, 1998).

The sources of greenhouse gases are diverse. Historically, industry has been
blamed for atmospheric emissions. However, other sources of greenhouse gases are more
closely related to the actions of individual members of society: methane from landfills,
the use of fossil fuels in homes and businesses and, in particular, emissions from motor
vehicles. In British Columbia, transportation is the largest source of greenhouse gases
(B.C. Ministry of Energy, Mines and Petroleum Resources, & B.C. Ministry of
Environment, Lands and Parks, 1995). Thirty-four percent of total emissions were
produced by transportation in 1990, compared to 28 percent by industry, 20 percent by
landfills, and 18 percent by residential and commercial use of fossil fuels. Total
greenhouse gas emissions in the province increased by 15 percent between 1990 and
1995 (B.C. Ministry of Environment, Lands and Parks, 1999).

The province has launched a number of efforts to reduce car use and air emissions
(B.C. Ministry of Energy, Mines and Petroleum Resources, & B.C. Ministry of
Environment, Lands and Parks, 1995). For example, “Going Places,” a new provincial
transportation strategy, integrates transportation and land use planning. Components of
the program include: 1) construction of a high occupancy vehicle (HOV) network in the

Lower Mainland; 2) a 10-year BC Transit plan that includes a rapid bus service and more



SkyTrain cars; and 3) a transportation demand management system to discourage the use
of single occupant vehicles (SOV). As well, an umbrella initiative, the Clean Vehicles
and Fuels Program, has been implemented to reduce air emissions from vehicles in
various ways, such as tighter regulation of vehicle emissions, the introduction of “zero
emission” vehicles, and the promotion of alternative fuel vehicles.

However, reducing car use by individuals is one of the most challenging tasks.
Studies have documented the difficulties associated with encouraging people to reduce
their car use (Steg, 1996; Tertoolen, et al., 1998; Vlek & Steg, 1997). For example, Steg
and Siever (in press) pointed out that even those who had high awareness and risk
perception of the problems caused by car use evaluated the personal advantage of car use
as more important than the environmental problems of car use.

U-pass Program as an Effective Intervention to Reduce Car Use

As an intervention to reduce car use, the U-pass program has been very
successful. In the United States, at least 23 universities (Brown et al., 1998), and in
Canada, at least 5 universities (Drolet, 1999) have implemented the program. U-pass is a
reduced-fee bus pass that all students are entitled to have; however, the purchase of the
pass is mandatory regardless of the student’s preferred transportation mode choice.
Brown et al. (1998) summarized various U-pass programs implemented by 23
universities in the U.S. They listed several advantages of U-pass programs: reducing the
cost of providing parking, improving transit service use, attracting and retaining students,
aiding low-income students, and increasing equity among students.

Most universities they surveyed, however, did not have information regarding the

degree to which student bus ridership increased, because they did not have data for



ridership prior to the implementation of the program. Among a few universities that
collected before-and-after ridership data, annual transit ridership for University of
California, Davis, University of Illinois, and University of Wisconsin Madison increased
by 79 percent, 193 percent, and 104 percent respectively.

The University of Washington implemented a U-pass program in 1991, and
conducted a detailed study of U-pass effectiveness (Williams & Petrait, 1999). The
effectiveness of the U-pass program, which included faculty and staff as well as students,
was determined by three transportation demand management measures of effectiveness:
participation rate, reduction in vehicle trips, and changes in mode choice. They reported
that the participation rate was 75 percent, and that overall vehicle trips to campus in the
morning decreased 15 percent and trips from campus in the afternoon decreased 9 percent
compared to the previous year. Transportation mode choice by students changed
dramatically also: driving alone decreased from 25 percent to 14 percent, and transit
ridership increased from 21 percent to 35 percent.

The University of Wisconsin-Milwaukee also conducted an evaluation study of
U-pass (Meyer & Beimborn, 1996), and reported that driving to school decreased from
54 percent to between 38 percent to 41 percent, and bus ridership increased from 12
percent to 25 percent. As seen in these results, U-pass programs have been very
successful in encouraging the use of public transit and as a result, in reducing car use.

Predicting Travel Mode Choices: The Need for Psychological Models

The focus of all the evaluation studies mentioned above was to determine the

percentage of modal change and actual monetary costs and benefits of the program. None

of them investigated any psychological factors that might have contributed to the change



of transportation mode choice. Traditionally, studies of transportation mode choice have
been mainly in the area of economics and land use. However, in order to better
understand transportation mode choice as an individual human behavior, attention needs
to be paid to psychological factors within an individual (Levin & Louviere, 1981). The
following section briefly reviews the difference between the traditional approach of travel
demand modeling and the psychological approach of travel behavioral modeling, as
Levin and Louviere termed it.

An Overview of the Conventional Approach for Travel Mode Choice Prediction

The concept of “demand” for traveling originally comes from the area of
consumer theory in economics. Theoretically, like other goods, the quantities of travel
that are purchased at a price should be mapped out and by setting supply of and demand
for transportation in equilibrium, planning goals should be achieved. However, this
concept did not operate well in practice for transportation planning (Levin & Louviere,
1981).

The early history of travel demand modeling in the early 1960s focused on
“traffic zones,” highly aggregated measures of transportation system behavior and
traveler behavior. Attempts were made to explain four broad areas of traffic-zonal travel
behavior: 1) trip generation; 2) trip distribution; 3) mode split (how aggregate trip flows
split themselves between available transportation modes); and 4) traffic (route)
assignment. In traffic assignment, the shortest time paths in the transportation network
are traced, then volume-to-capacity ratio is calculated, and trips are diverted to alternative
routes. In these analyses, it is assumed that the travelers always select least-time and cost

paths and instantly adjust to congestion by diverting their trips to the next least-time path.



Although many transportation analyses depend on this type of aggregate modeling
approach, they have generally fallen short of the goals of understanding and forecasting
travel patterns (Levin & Louviere, 1981). Since 1970, a new approach, behavioral travel
modeling, has developed. The focus in this approach is individual travelers and their
behavior, and explains travel behavior by way of behavioral theory.

Models that Incorporate Psychological Attributes for Prediction of Transportation Mode
Choice

Travel mode decisions, like any other choice behavior, are conceptually viewed as
composed of four processes or relations, as follows (Levin & Louviere, 1981) : (a)
Perceptual transformation, a process whereby objective, observable attributes are mapped
into individual subjective beliefs and perceptions; (b) valuation or marginal utility, a
process that maps the subjective perceived values into some psychologically meaningful
dimension, such as “good” or “desirable”; (¢) integration rule, a process where the
marginal values above of several attributes are integrated into a single, overall value; and
(d) choice function, where overall values are used to make decisions. These relations are
depicted in Figure 1. These relations are very similar to Brunswik’s (1952) lens model
and also are very similar to models that are used in consumer choice behavior (Tybout &
Hauser, 1981).

In order to explain the relation between an individual’s perception and overall
evaluation (process (c) above), psychological approaches are needed. Fenwich et al.
(1983) pointed out, in a study of transit ridership, that the perception of physical
characteristics of each transit mode may vary considerably across individuals, whereas

the perception of physical characteristics of most consumer goods are approximately the



Figure 1
Processes in individual mode choice behavior (Modified from Figure 1. “Component processes in individual mode choice

behavior”, in Levin and Louviere (1981).
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same for each individual. They proposed that a method of measuring consumers’ values
and perceptions at the individual level (micro level) is important. Bronner (1982) also
argued that travel demand analysis should pay more attention to findings in cognitive
psychology, especially to rules for decision making. In his brief review of developments
in travel demand analysis, Bronner (1982) states that during the mid-1970s, explanatory
variables other than socio-demographics, such as attitudes towards the specific
transportation mode, began to receive attention.

In transportation research, attitude is usually measured by asking respondents to
rate the importance of each attribute and aggregating the evaluations across attributes
(Levin & Louviere, 1981). Although aggregation processes may be represented by a
variety of forms, such as linear, conjunctive and disjunctive, linear models are often used.

Dawes and Corrigan (1974, as cited in Tybout & Hauser, 1981) suggested that
linear models generally provide a good approximation of the process. Bronner (1982)
also supported the linear model, emphasizing the parsimoniousness of, and easy data
collection for, the model. Fishbein (1972), and Fishbein and Ajzen (1975), in the area of
social psychology, also use the linear model approach as the aggregation process to
measure attitudes toward objects.

There is some empirical support in the early studies for including attitude as a
psychological factor to predict and explain transportation mode choice. Meyer et al.
(1978) related mode choice to measures of preference for bus and car users. They
reported that an attitude measure (preference for bus or car across situations) accounted
for over 70 percent of the variance in the actual mode split to commute to and from work.

Fenwick et al. (1983) found that users and non-users of transit evaluated the attributes in



a similar way, but that the two groups differed substantially in their perception and
general preference towards transit and car use. Dobson and Tischer (1978) examined the
perception of each attribute for different transportation mode choices and found that the
differences in perception of attributes were highly correlated with mode choice patterns.

Theory of Planned Behavior

To incorporate attitudes and other psychological mediators to predict and explain
a behavior, the theory of planned behavior (Ajzen, 1985; Schifter & Ajzen, 1985) has
been a favorite choice among researchers (see Conner & Armitage, 1998 for a review). It
provides a parsimonious theoretical framework to integrate various constructs, as well as
a clear operational definition of each construct within the theory. The theory of planned
behavior is an extended version of the theory of reasoned action (Ajzen & Fishbein,
1980; Fishbein & Ajzen, 1975), in which attitudes and social norms are said to predict
behavioral intentions, which in turn predict actual behaviors. The theory of reasoned
action (see Figure 2) is designed to predict volitional behavior. The assumption of this
theory is that “human beings usually behave in a sensible manner; that they take account
of available information and implicitly or explicitly consider the implications of their
actions” (Ajzen, 1988, p. 117). On the other hand, the theory of planned behavior deals
with behavior over which people do not have full volitional control. In this situation, the
execution of actual behavior depends on the availability of opportunities and resources to
perform the behavior, which probably more closely applies to most real-life situations.
Components of the Theory

Ajzen (1988) claims that intentions are close antecedents of overt actions; a

behavior can be predicted with a high degree of accuracy by knowing one’s intention to



Figure 2

The theory of planned behavior by Ajzen (1988). (Modified from Figure 6.2, p.

133.)
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perform the behavior. Hence, intentions should correlate more strongly with the target
behavior than with other antecedents, such as attitudes (Ajzen et al., 1982; Manstead et
al., 1983). The accuracy of prediction of behavior from behavioral intention is assumed
as long as the behavioral intention remains stable before the observation of behavior.
When the interval between the measurement of intention and observation of behavior
increases, the accuracy of prediction by intention tends to decrease (Fishbein & Coombs,
1974; Sejwacz et al., 1980).

Although intentions may predict behavior accurately, they do not provide the
reasons for a behavior. In order to understand and explain why one performs a certain
behavior, the determinants of behavioral intentions need to be identified. The theory of
reasoned action attempts to provide the causal antecedents of volitional behavior, namely,
attitudes and subjective norms.

Ajzen and Fishbein (1980) proposed that intentions are a function of two
determinants. One is the attitude toward the behavior; the other is the perception of social
pressure. Attitudes are defined as one’s positive or negative evaluation of performing a
specific behavior. Social pressure to perform or not to perform a specific behavior is
perceived by each individual, and is called “subjective norm.” According to the theory,
the more positive attitude toward a behavior that a person has, and the more the person
thinks significant others approve of the behavior, the more likely he or she will intend to
perform the behavior. Also, the theory assumes that the relative importance of attitude
and subjective norm varies across behaviors and persons.

The theory of planned behavior (TPB), as previously mentioned, addresses the

problem of incomplete volitional control over a behavior by adding a concept of
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“perceived behavioral control” (PBC) as another determinant of behavioral intentions and
behavior (see Figure 2). The TPB acknowledges that many factors, external and internal,
can disrupt the intention-behavior relations. The PBC “refers to the perceived ease or
difficulty of performing the behavior and it is assumed to reflect past experience as well
as anticipated impediments and obstacles” (Ajzen, 1988, p. 132). This refers to perceived
control over a behavior, not the objective, actual amount of control a person has in a
certain situation. Therefore, perceived control over a certain behavior in the same
situation may differ, depending on the person’s perception of the control.

Two features of the PBC need to be mentioned. First, the PBC is expected to be
directly associated with behavioral intentions. Second, the PBC can be directly linked to
behavior in some situations (see Figure 2); that is, behavior can be predicted from the
PBC independent of behavioral intention, to the extent to which one’s perception of
control over a situation is realistic.

Operationalization of Each Construct: Expectancy-value Models

Fishbein (1967) conceptualized the structure of attitudes as a composite of the
evaluation (value) of attributes related to the object or behavior in question and
expectancy (the subjective probability that the behavior brings out the attributes). This
type of model is called an “expectancy-value model.” He proposed that attitudes are a
function of beliefs about the behavior and the evaluative aspects of these beliefs.

Applying this concept, the components of the TPB, attitudes, social norms, and
PBC are determined by salient beliefs for each component and evaluations of the beliefs
by each person. The beliefs for each component are: behavioral beliefs for attitudes,

normative beliefs for social norms, and control beliefs for the PBC.
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Behavioral beliefs are beliefs about attributes of a certain behavior, or specific
beliefs about outcomes of performing the behavior. For example, one might believe that
“driving a car to school” will “be quicker than taking the bus” or “be more likely to take
longer than taking the bus as I will be caught in a traffic jam” (outcomes). According to
Ajzen (1988), “the attitude toward the behavior is determined by the person’s evaluation
of the outcomes associated with the behavior and by the strength of these associations”
(p. 120). The following are examples of the questions used to measure the behavioral
belief and the evaluation of it.

Driving is quicker to get to school than taking the bus (behavioral belief).

Likely: : Unlikely

Getting to school more quickly is (evaluation)

Very important: : Completely unimportant
Several behavioral beliefs are usually chosen for a target behavior and an estimate of the
attitude toward the behavior is obtained by multiplying the strength of the belief and
evaluation of the outcome, and summing the resulting products across the beliefs for the
behavior. This is expressed by the following equation:

Ap < Zbie;

Where b is the belief (subjective probability) of the outcome, e is the evaluation of the
outcome, and Ag is the attitude toward the behavior.

Normative beliefs, used to derive subjective norms, are the beliefs that one’s
significant others disapprove or approve a certain behavior. For subjective norms,
motivation to comply with the significant other’s wishes is used instead of evaluation of

the outcome of a behavior. Subjective norms are derived by multiplying the strength of
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normative beliefs and degree to which one is motivated to comply with the significant
other’s wishes. Therefore, the more a person believes that his or her significant others
approve the behavior, and the more the person is motivated to comply, the more he or she
will perceive social pressure to perform the behavior. The relation between normative
beliefs and subjective norms are expressed by the following equation:

SN ec Zbjm;
where b is the normative belief about the significant others, and m is the person’s
motivation to comply with them.

Control beliefs are the beliefs that a certain factor will either facilitate or interfere
with the performance of a b:ehavior' Several control beliefs (¢) are chosen and the each
control belief is multiplied by the perceived power (p) of the facilitating or interfering
factors. The PBC is derived by summing the resulting products across all the control
beliefs, expressed by the following equation:

PBC « Zcjp;

In addition to these expectancy-value measures for each construct, general
measures of attitude, subjective norms and perceived behavioral control are obtained,
using semantic differential items (see Ajzen & Fishbein, 1980). The semantic differential
consists of a set of bipolar evaluative adjective pairs, such as good-bad, desirable-
undesirable and hannful—béneﬁcial, placed on opposite ends of a 7-point scale. Direct
measures are derived by summing over the adjective scales.

Modifying the Theory of Planned Behavior
The theory of planned behavior is one of the most frequently used models for the

prediction of behavior, especially in certain areas of applied social psychology (Parker et
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al., 1996). However, in the environmental psychology literature, the use of theory of
planned behavior has been much less common. Among the few that have used the theory
are studies of composting behavior (Taylor & Todd, 1997), water-saving technology
adoption (Lynne et al., 1995), and transportation mode choice (Parker et al., 1992;
Verplanken et al., 1998). In the environmental psychology literature, various variables
tend to be studied separately, without an integrating theoretical framework (Forward,
1997; Taylor & Todd, 1997). The merit of using the theory of planned behavior is that it
provides a parsimonious theoretical framework to integrate various variables found in the
previous studies, and it is flexible enough to add new constructs to the model. Ajzen
himself suggested the following (1991):

Perhaps of greater importance is the possibility of making further distinctions

among additional kinds of beliefs and related dispositions. The theory of planned

behavior is, in principle, open to the inclusion of additional predictors if it can be
shown that they capture a significant proportion of the variance in intention or

behavior after the theory’s current variables have been taken into account (p.

199).

The following sectilon will discuss ways to modify the theory of planned behavior
in order to improve its predictive ability by a) extending the concept of existing
constructs and b) adding new constructs.

Extending the Concept of Constructs
In this section, the original constructs of the theory of planned behavior will be

extended by making further distinctions within each construct: Attitudes will be divided



16

into two parts, namely evaluative and affective judgements, and subjective norms will be
expanded by adding moral (personal) norms and descriptive norms.

Attitudes. Some investigators have suggested that not only perceived costs and
benefits for a certain behavior (evaluative attitudes), but also positive or negative feelings
toward the behavior (affective judgements) should be included to explain a behavior
(e.g., Abelson et al., 1982). In a study of university students, Richard et al. (1996)
showed that anticipated affect (i.e., pleasant, nice, good) of performing four selected
behaviors, namely eating junk food, using soft drugs, drinking a lot, and studying hard,
predicted the behavior over and above the original components of theory of planned
behavior. Lawton et al. (1997) investigated the role of affective judgements within the
context of road traffic violations. The results revealed that the more positive the feelings
the respondents had about performing the behavior, the more likely they intended to
perform the behavior.

The present study includes both original evaluative attitudes and affective
judgements for explaining transportation mode choice.

Social norms. The original concept of subjective norms deals with approval or
disapproval of a behavior by significant others. In a situation where the target behavior is
smoking or drinking-and-driving, it is obvious that the behavior would be perceived as
socially undesirable and approval or disapproval from significant others becomes
important. However, if the target behavior is not socially perceived as obviously bad, as
in transportation mode choice, this type of norm might not have much power to predict

the behavior. Instead of completely ruling out the influence of social pressure by
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excluding the concept, this study intends to expand the concept of social norms to include
additional norms, namely, descriptive norms and moral norms.

Cialdini et al. (1990) distinguished between “descriptive norms” and “injunctive
norms.” Injunctive norms refer to rules as to what is morally approved or disapproved, or
in other words, what ought to be done, which is equivalent to Ajzen’s subjective norm. In
contrast, descriptive norms describe what is typical or normal, or in other words, what
most people do in a given situation. The notion that the perception of what most others
are doing influences one’s choice of behavior (Milgram, Bickman, & Berkowitz, 1969) is
a well-established concept in social psychology.

Some researchers argued that not only the external pressure that one feels in
performing a behavior, but also personal feelings of obligation or moral responsibility
must be added to explain a behavior (Gorsuch & Ortberg, 1983; Schwartz & Tessler,
1972). Beck and Ajzen (1991) added perceived moral obligation to the model in a study
of university students on unethical behavior, such as cheating during exams and
shoplifting. Results showed that perceived moral obligation increased the explained
variance further, over and above the original constructs of the theory of planned behavior.
Schwartz’s norm-activation model of altruism (1977) also emphasizes the role of
personal feelings of moral obligation to perform pro-environmental behaviors. Parker et
al. (1995) showed that the addition of moral norm substantially improved prediction of
intention to commit driving violations. Thus, moral norms and descriptive norms were

added to subjective norms in this study’s model.
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Adding New Constructs to the Model

In order to incorporate some of the variables that researchers have shown to
explain environmental behaviors, the following new constructs were added: Schwartz’s
value priorities, awareness of and perceived responsibility for the problems caused by car

use, and past negative experience concerning transit use.

Schwartz’s value priorities. Schwartz and Bilsky (1990, as cited in Schwartz,
1992) defined values as follows, incorporating five features of values often mentioned in
the literature: *“ Values 1) are concepts, 2) pertain to desirable end states or behaviors, 3)
transcend specific situations, 4) guide selection or evaluation of behavior and events, and
5) are ordered by relative importance” (p. 4), and emphasized that values differ from
attitudes. Schwartz (1992, pp. 6-7) listed 56 values that are partly derived from the
Rokeach Value Survey (1973), and classified them into either “terminal goals (end
states)” or “instrumental goals (modes of behavior that helps to achieve the end states).”

Schwartz categorized the 56 values into 11 motivational concerns (types) that
each value expresses: self-direction, stimulation, hedonism, achievement, power,
security, conformity, tradition, spirituality, benevolence and universalism. Schwartz

RN

included “protecting the environment,” “world of beauty” and “unity with nature” in the
last category, universalism, which represents “understanding, appreciation, tolerance, and
protection for the welfare of all people and for nature” (p. 12). These motivational types
are further categorized into four higher-order value types: openness to change, self-
enhancement, conservation, and self-transcendence.

Schwartz also postulated the norm-activation model of altruism (1977), which has

been often used in order to provide a theoretical framework to explain environmental
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attitudes and behavior (Black et al., 1985; Stern et al., 1986). The Schwartz’s norm-
activation model of altruism suggests that pro-environmental actions are a special case of
altruism. It also assumes that people have a general value orientation toward the welfare
of others. Under the assumption, pro-environmental behavior is more likely to happen
when an individual is aware of harmful consequences to others and when the person
perceives responsibility for solving environmental problems. The theory reasons that,
under these conditions, an individual will feel obligated to undertake pro-environmental
behaviors; hence, it is called the norm-activation model.

Stern et al. (1995) expanded Schwartz’s norm-activation model of altruism to
provide an integrative theoretical model of environmental concern by linking it to
measures of underlying values derived from studies by Rokeach (1973) and Schwartz
(1992). Using 34 value items selected to represent Schwartz’s list, the results showed that
two of the Schwartz’s value types, self-transcendent and self-enhancement, had
explanatory power for one’s beliefs about environmental conditions and one’s
willingness to take pro-environmental actions, and that the values had both direct and
indirect effects on behavioral intentions.

Awareness of and perceived responsibility for the problems caused by car use. As

mentioned previously, Schwartz’s norm-activation theory (1977) was developed
originally to explain altruistically motivated helping behavior. The theory proposes that
two conditions are necessary for one to perform altruistic behavior: awareness of harmful
consequences of (not performing) the behavior to others, and a feeling of responsibility
for performing the behavior. Under these two conditions, an individual experiences a

sense of obligation to act to prevent harm to others.
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Much research has successfully applied Schwartz’s theory to predict pro-
environmental behaviors, using a measure of awareness of consequences (AC) and
ascription of responsibility (AR). These pro-environmental behaviors include: recycling
(Hopper & Nielsen, 1991; Guagnano et al., 1995); energy conservation (Stern, Black, &
Elworth, 1983); willingness to take political action for environmental protection (Stern,
Dietz, & Kalof, 1993); and yard burning (Van Liere & Dunlap, 1978).

Steg and Vlek (1997) investigated the role of awareness of and perceived
responsibility for the problems caused by car use in the study of psychological factors in
relation to car use in the Netherlands. Their results revealed that the greater the awareness
of the problems, the more individuals felt responsible for the problems caused by car use,
and they actually used their car less. Steg et al. (1999) also showed that the awareness of
the problems caused by car use explained further variance in actual car use over and
above demographic variables (age, gender, educational level and income).

In the present study, awareness of and perceived responsibility for the problems
caused by car use were used as close approximates for awareness of consequences and
ascription of responsibility. My interest was to investigate whether or not these two
variables would make any contribution for the prediction of transportation mode choice.

Past experience. Ajzen (1988) suggested that PBC is “assumed to reflect past
experience as well as anticipated impediments and obstacles” (p. 132). Intuitively, past
experience could also affect attitudes toward behavior; it is natural that if one had a
negative experience when using public transit, one would form a negative attitude toward

it. Thus, measures of past experience about bus use was included to investigate whether
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or not it would be correlated with any construct in the theory of planned behavior, and
whether or not it would predict behavior and behavioral intention.

Summary of the Modified Theory of Planned Behavior

The original model was expanded considerably both by extending each
component of the original model and by adding new constructs. Attitudes included both
evaluative and affective judgements of the behavior. Social norms had three distinctive
components: injunctive, descriptive, and moral (personal). As well, the following new
constructs were added: (a) Schwartz’s value priorities, (b) perceived responsibility for
and awareness of the problems caused by car use, and (c) past negative experience
regarding bus use. The main goal is to explain more variance in travel mode choice and
intention to choose one, over and above the original constructs of the theory of planned
behavior.

A Study of a U-pass Program Using the Theory of Planned Behavior

As mentioned previously, most studies on transportation mode choice focus on
economic factors, and only a few investigate psychological factors that might affect the
mode choice. Among those few, Bamberg and Schmidt (1998) investigated the effect of a
U-pass program implemented at a university in Germany using the theory of planned
behavior. The major purpose of their study of the U-pass intervention was to explain the
underlying processes that caused empirically observed effects (shifts in modal split).

They proposed differentiating between two types of theories, conceptual theory
and action theory, in intervention or evaluation research. They suggest that a social
intervention program usually consists of an implicit or explicit causal theory. Such a

theory suggests that a set of causal variables has a specific effect on a desired set of
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outcome variables and that the intervention influences those causal variables. The former
is a “conceptual theory”, and the latter, an “action theory.” An evaluation of an
intervention involves two kinds of tests: A test of a conceptual theory, to examine
whether the causal variables have expected impact on the outcome variables; and a test of
an “action theory,” to examine whether the intervention successfully influenced the
causal variables of the conceptual theory. They argued that, although an action theory is
generally proposed by decision makers or program planners, the success or failure of an
action theory is normally not tested or documented.

To illustrate the relations between conceptual and action theory, their longitudinal
study design is depicted below (Figure 3). Data were collected twice, before and after the
U-pass program implementétion. At both times, the same constructs (attitudes, social
norms, and PBC) were used to predict and explain transportation mode choice. They
called this a test of “conceptual theory.” In addition, they examined whether the
intervention caused any changes in the constructs of the theory (a test of “action theory”),
which in turn, predicted transportation mode choice at the second data collection. In most
conventional evaluation studies, only the macro-level outcomes (modal split) before and
after the intervention are compared without taking into consideration the underlying
processes in micro-level.

Bamberg and Schmidt (1998) formulated a set of hypotheses concerning action
theory. The key element of the action theory is derived from the reciprocal nature of
psychological variables and behavior; psychological factors influence behavior, and
performing the behavior will influence the psychological factors. Bamberg (1995, as

cited in Bamberg & Schmidt, 1998) found that car users who had no direct experience
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Figure 3

Interrelation between Micro- and Macro- Processes of the Intervention
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with public transportation were likely to have negatively biased beliefs about the
outcomes of using public transportation. They reasoned from this result that once car
users start to use transit as a result of a U-pass program, they will develop more unbiased,
realistic perceptions of public transportation, and that the beliefs about the outcomes of
using public transportation will positively change.

They also hypothesized that, as a result of increased transit use, former non-bus-
users would acquire more information on a transit system, which would cause positive
changes in their perceived behavioral control over transit use. They further assumed that
increased transit use by a majority of students would influence the social norm. They
called these hypotheses “bridge assumptions,” because they link macro-level and micro-
level explanations of changes concerning the intervention.

As a result of a questionnaire survey of 705 students, Bamberg and Schmidt
reported the macro-level change as follows: The percentage of car use decreased from
43.5 percent to 30.6 percent after the U-pass implementation, and the use of transit
increased by nearly the same amount, from 15.7 percent to 30.1 percent.

The results also revealed changes at the micro level. Comparing the means and
standard deviation of the indicators of TPB, they showed that changes occurred in TPB
constructs, attitudes, subjective norms, PBC, and intention. For example, after the U-pass
implementation, the evaluation of the control belief, “knowledge of timetable” decreased
significantly, whereas the subjective probability of the control belief (i.e., the probability
that respondents thought they would know the timetable well) increased significantly.
The evaluation of another control belief, “the existence of good bus connections” showed

a significant increase, whereas the subjective probability of it (i.e., the probability that
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respondents thought good bus connections would exist) decreased significantly. From
this Bamberg and Schmidt concluded that as a result of direct experience of frequent
transit use, students’ timetable knowledge increased, hence, the importance of timetable
knowledge as a facilitating factor decreased; at the same time, the existence of good bus
connections became a more crucial facilitating factor for the use of transit. In this way,
they managed to explain the underlying processes (changes at the micro-level) that
caused changes in modal split (macro level changes).

Hypotheses

This study follows Bamberg and Schmidt’s (1998) study closely. One major
difference, however, is that this model includes additional constructs that were reported
to improve the predictive validity of the theory of planned behavior.

The purposes of this study are to investigate (a) whether or not the original
constructs of the theory of planned behavior would significantly explain and predict the
transportation mode choice; (b) whether or not the added variables would account for
more variance over and above the original constructs of the theory of planned behavior;
(c) whether or not there would be changes in the constructs of the model (i.e., attitudes,
social norms, PBC, etc.) before and after the U-pass implementation; and (d) whether or
not there would be  differences in any of the constructs in the model between those who
changed to bus use from car use and those who did not change after the U-pass

implementation.
Several hypotheses concerning these purposes were formulated:
1. Concerning the predictive validity of psychological constructs in TPB in predicting

transportation mode choice:
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(a) The TPB constructs, attitudes, social norm, PBC and behavioral intention, will
explain considerable variance in transportation mode choice; and

(b) The new variables added to extend the original constructs, namely affect,
descriptive norm and moral norm, will explain a significant amount of variance
over and above the original construct.

2. Concerning the predictive ability of new constructs:

New constructs added in the theory of planned behavior, value priority, awareness of

and perceived responsibility for the problems caused by car use, and past experience

will account for significantly more variance over and above the original constructs of

the theory of planned behavior.

3. Concerning changes in beliefs and psychological constructs before and after the U-

pass implementation:

(a) There will be changes in behavioral and control beliefs in both subjective
probability and evaluation of them; and

(b) Changes in other variables will be also explored.

4. Concerning differences among different transportation mode users:

(a) There will be differences in the beliefs and constructs of the model among
different transportation mode users, i.e., bus users, car users, and bicyclists; and

(b) The differences between those who have started to use the bus more often and
those who continue to use a car all the time after the implementation of the U-pass

program will be explored in the constructs measured in the model.
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CHAPTER 2

Method

e
-
(4]

This study took place on the University of Victoria campus. Victoria is the capital
city of British Columbia, Canada, with a population of 250,000, and it is located on
Vancouver Island in the extreme southwest of the country.

U-pass was implemented in September 1999, at the beginning of the fall semester,
as a result of a successful referendum in February 1999, of undergraduate and graduate
students. All students who have student identification cards are entitled to use U-pass.
Fee payment of $11 CDN per month ($44 per semester) is mandatory regardless of
students’ preferred transportation mode choice. The U-pass enables them to travel
throughout the Capital Regional District by bus (the only form of public transportation).
Compared to the usual price of $36 for a monthly student pass, U-pass offers a
considerable price reduction.

Design and procedure

This study employed a longitudinal approach to measure possible changes
associated with the U-pass implementation. Two surveys took place: one during summer
1999 prior to the U-pass implementation, and one afterward, in late October 1999.

In the first data collection (Phase 1), questionnaires were distributed to students in
a variety of undergraduate classes in many departments besides Psychology (English,
History, Anthropology, Geography, Sociology, Education, Business, Economics,
Mathematics, Physics, and Astronomy). Students were asked to complete the

questionnaires at home and to bring them at the next class. All participation was
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voluntary. On the questionnaire, students were asked to provide information such that the
researcher could contact them in October for the second data collection.

The Phase 2 data collection took place in late October, three months after the
Phase 1 data collection, and took approximately one month. The same questionnaires
(exclusive of demographic information, such as age and gender) were mailed to 26
participants of Phase 1 who left only mailing addresses as contact information. The
questionnaire was also set up on a Web page established for this purpose, and those who
left only email addresses were notified by email to answer the Phase 2 questionnaire on-
line.'

Questionnaires

A questionnaire (see Appendix 1) was designed to measure all the constructs
described in the previous section. Most questions had a 5-point bipolar scale response
format, ranging from 2 (strongly agree) to —2 (strongly disagree).

For the original constructs of Theory of Planned Behavior (TPB), the
operationalization suggested by Ajzen (1988) was followed. Both evaluation of the
beliefs and subjective probability of the beliefs were measured, except for the subjective
norms. The selection of salient beliefs was made from previous studies or on an intuitive
basis.

The dependent variable was the percentage of time that students took the bus to
and from the university, among other modes of transportation, during the previous 10
school days that each student came to school. Although it was asked retrospectively, it
was assumed that this measure represented an accurate measure of the present

transportation mode choice of students for the following two reasons: (a) it covers a
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recent time period and (b) it is relatively easy to remember, compared to other specific
things that vary greatly on a daily basis.

Intention. One item on the questionnaire asked students directly about their
intentions to use transit, using the bipolar scale described above.

Attitudes. Attitudes in this model had three variables: two from the original TPB
model, namely general measure and expectancy-value measure, and one added to extend
the original model, namely an affective judgement measure. General attitude was
measured using one direct question about the student’s general preference for bus use.
For the expectancy-value measure, behavioral beliefs (namely costs, convenience, travel
time, comfort, and flexible schedule) were selected from previous studies (e.g., Fenwich
et al., 1983). As well, the need for protection from bad weather and for having control
over one’s time were added on an intuitive basis. These behavioral beliefs and general
attitudes were asked also regarding car use for comparison with those concerning bus
use.” Both evaluations and subjective probabilities of the beliefs were requested, using
the bipolar scales described above. The calculation of the expectancy-value measure
followed Ajzen (1988), by multiplying evaluation and subjective probability for each
item and totalling the products across all the items. Affective judgement about driving
and taking the bus was measured with three items: “driving makes me feel good,”
“driving gives me a thrill,” and “traveling by bus is fun.” A general affect measure was
calculated by taking the average of the three items after recoding two items for car use.

Subjective norms. The role of subjective norms as a useful explanatory and

predictive device has been controversial among researchers. Forward (1997) examined

this variable in detail and reported that the two components used to derive subjective
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norms, normative belief and motivation to comply, were not related significantly and that
the effect on intention was due to normative belief alone. These findings are consistent
with other studies, and often motivation to comply is omitted from studies (Ajzen &
Driver, 1991; Beck & Ajzen, 1991; Doll & Orth, 1993). Based‘ on these findings, this
study used only a general measure for subjective probability.

The general subjective norm was measured using two items that asked
respondents to rate the extent to which most people who are important to them think that
they should take the bus to and from school, using bipolar scales. The descriptive norm
was measured by asking respondents to estimate what percentage of their friends use
transit to commute to and from school. The moral norm was measured using two items
directly asking whether or not respondents would have any sense of guilt driving to
school, using the same bipolar scale.

Perceived behavioral control. For the expectancy-value measure, two control

beliefs, namely, living near a good bus route and knowing the bus schedule well, were
used, which followed Bamberg and Schmidt’s (1988) study. Again, the expectancy-value
measure was calculated according to Ajzen (1988). A general measure of PBC using a
bipolar scale was assessed using one item that asked respondents to rate how difficult it is
to take the bus to commute to and from school.

Value orientation. Schwartz’s value priorities (1992) were used to measure value
orientations. The rank order that participants assigned to the value of “protecting the
environment,” among six other values (true friendship, equality, family security, social
power, wealth and authority), was used as a measure of the importance of environmental

values.
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Awareness of and responsibility for the problems caused by car use. First,

problems caused by car use were categorized into three areas: environmental, economic,
and problems concerning urban quality of life. Awareness of these problems was
measured by asking respondents to rate the extent to which they agreed with the
statement of each problem in a bipolar scale response format. The average of these eight
items was calculated as a “problem awareness” measure. Perceived responsibility for the
problems was queried using one item that directly asked respondents how much they
would feel responsible for solving the problems caused by car use.

Past experience. Respondents were asked whether or not they had had negative
experiences with transit use on a 4-point scale ranging from 1 (none) to 4 (many).
Analyses

After constructing composite variables from the original items for some
constructs, hierarchical multiple regression analyses were performed in order to test
whether the additional variables would explain variance over and above the original TPB
variables in the prediction of behavioral intention and behavior (percentage of time
participants took the bus to and from the university). These regressions were performed
also in order to examine which variables uniquely predict the dependent variables.

In addition, an attempt was made to test the structure of the original TPB model,
in which the effect of attitude, subjective norm and PBC are mediated by behavioral
intention to influence behavior, and PBC can be also directly linked to behavior,
independent of behavioral intention (see Figure 2). Baron and Kenny (1986) suggested
that three regression equations are necessary to test a mediating relation: (a) regression of

the dependent variable on the predictor, (b) regression of the mediator on the predictor,
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and (c) regression of the dependent variable on the mediator and predictor. When
regression in equations (a) and (b) is significant, and the candidate for the mediator is
significant while the predictor is not in equation (c), the mediating relation is supported.
Using this method, a set of three regression models described above was performed to
examine the mediating relation.

Also, multivariate analysis of variance was performed to investigate whether or
not significant differences exist in psychological constructs among three different
transportation mode groups (i.e., bus users, car users, and bicyclists).

All of the above analyses were performed for both Phase 1 and Phase 2 data. In
addition, whether or not any changes had occurred in the variables since Phase 1 was
examined using the paired-sample t test. Furthermore, an attempt was made to predict the
changes in actual behavior between Phase 1 and Phase 2 using the same predictors in

multiple regression analyses.
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CHAPTER 3
Results
Phase 1

Participants. Approximately 1,020 questionnaires were distributed in the first
data collection in a variety of undergraduate classes encompassing several departments
besides psychology as described before. The total number of completed questionnaires
collected was 431. The average return rate was 42.3 percent. Out of 431, those who either
lived on campus or very close to school and did not have to choose any transportation
mode (those who always walk to school) were excluded, as were disabled students. This
resulted in 387 valid completed questionnaires (56.8 percent females and 41.8 percent
males, average age 24.5 years). Among them, 309 questionnaires (79.8 percent) included
some form of contact information (mailing address and/or email address) for the Phase 2
survey.

Descriptive statistics. On average, 41 percent of all the trips made by the
participants to commute to and from school were by driving alone, 26.8 percent were by
bus, 17.8 percent by bike, 8.6 percent by carpooling (drive with at least one more person)
and 5.5 percent by walking. For the question “I'm happy that U-pass will be introduced,”
24.3 percent answered “disagree” or “strongly disagree,” 19.1 percent “neutral,” and 56.7
percent answered “agree” or “strongly agree.”

Table 1 lists the means and standard deviations for the variables in Phase 1.
Internal consistency is also listed for the composite variables. The construct for affect
was originally measured by three items, but its internal consistency was poor among the 3

items (alpha = .42). Examination of the correlations of each separate item with other



Table 1

Means and Standard Deviations for Variables in Phase |

Mean S.D. alpha

For bus use
Percentage of bus use 26.81 40.57
Intention to take the bus -.07 1.45
General attitude -.07 1.17
Belief-based attitude -.65 9.8
Affect -45 1.04
Subjective norm .04 0.92 0.69
Descriptive norm 1.82 1.01
Moral norm -43 1.12 0.81
General control .36 1.39
Belief-based control 1.53 4.23
For car use
General attitude .69 1.25
Belief-based attitude 12.39 8.06
Affect 28 1.13
Value ranking of environmental concern 4.15 1.55
Awareness of environmental problems 41 67 0.78
Responsibility for environmental problems -.08 1.12
Past negative experiences with buses 1.68 96

Notes. Most variables were measured in S-point scale from 2 (strongly agree) to —2

(strongly disagree). Descriptive norm was measured on a scale ranging from 1 to 4.
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Larger values indicate more perceived descriptive norm. The value measure was assessed
by the rank participants assigned to “protecting the environment” among other 6 values.
The value ranges from 1 (highest) to 7 (lowest).

Past negative experience with bus was measured with scale ranging from 1 to 4. Larger

values indicate more negative experiences.
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variables revealed that one of the three items (“driving gives me a sense of thrill”’) was
not significantly related to any other variable, except for one of the three affect items (the
other item for car use, “driving makes me feel good”). Therefore, the item was dropped
and two other items were used separately: One item asked about the feeling toward a bus
ride (“traveling by bus is fun”), and the other asked the same thing about a car ride.’

Means of all three measures for attitudes toward taking the bus (general,
expectancy-value and affect) were negative on the bi-polar scale, which indicates that
participants on average did not have positive attitudes toward taking the bus. As well,
means for moral obligation and perceived responsibility for problems caused by car use
were negative, which indicates participants on average did not feel a moral obligation for
not using a car, or perceive responsibility for the problems caused by car use.

Table 2 lists the correlations among variables. Past negative experience with the
bus was significantly negatively correlated with affective judgement for bus use (r = -.15,
p <.01), although the size of the correlations was small. It was also significantly
correlated with actual behavior (r =.19, p < .01), although it was not a negative
correlation as expected (see Discussion). Awareness of the problems caused by car use,
perceived responsibility for the same problems, and moral norm inter-correlated
moderately with each other. Affective judgement was relatively highly correlated with
the general attitude toward bus use (r = .59, p <.01). The subjective norm was
moderately correlated with both the descriptive (r =.37, p < .01) and the moral norm (r =
40, p <.01), while descriptive norm and moral norm were much less correlated (r = .24,
p <.01). Correlations between newly added variables (value, awareness of and perceived

responsibility for the problems caused by car use, and past negative experience with the
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Table 2

Correlations Among Variables in Phase 1

1. Percentage of bus use

2. Intention to take the bus .69
3. General attitude for bus use .39
4. Belief-based attitude for bus use .39
5. Affect for bus use 14
6. General attitude for car use -22
7. Belief-based attitude for car use -.21
8. Affect for car use -.13
9. Subjective norm for bus use 41
10. Moral norm for bus use .16
11. Descriptive norm for car use 44
12. General control over bus use 49
13. Belief-based control over bus use A4
14. Value ranking of environmental concern -.06
15. Awareness of environmental problems 27
16. Responsibility for environmental problems .09
17. Past negative experiences with buses 19

.63

48 48

33 59 36
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=19 -26 -.14 -.11 .61

7 8 9 10 11 12

38

.65 .57 .41 .33 -36 -27 -.25

36 .38 .28 .16 -.61 -39 -45 40

44 36 29 .23 -23 -13 -.17 37 .24

58 45 47 22 -31-27-15 45 30 30

49 38 41 .21 -24-21-12 35 .18 .23 55

-.18 -21 -.18 -.11 .33
41 27 24 .12 -42
23 .30 .20 .18 -39
A3 -.07 -.09 -.15 .01

Note. Values larger than .13 are all significant at p < .01.
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bus), actual behavior, and behavioral intention were relatively small, except for the
correlation between awareness of the problems and behavioral intention.

For the sake of comparison, correlations of three measures for car use (general
attitudes, expectancy-value measure for attitude and affect toward car use) with other
variables were also examined. All the three measures for car use were negatively and
moderately correlated with perceived moral obligation for not using cars. In particular,
the general attitude for car use was relatively highly correlated with the moral measure (r
=-.61, p <.01) and the awareness of the problems caused by car use (r = -.42, p <.01).
Correlations of the three measures for car use with dependent variables (behavioral
intention and behavior) were relatively small compared to those of measures for bus use
(general attitudes, expectancy-value measure for attitude and affect toward bus use).

Comparison of user groups. The means for variables were compared among car

users (defined as those who reported that they drove to the university more than 80
percent of the time), bus users (defined as those who reported that they took the bus more
than 80 percent of the time), and bicyclists (defined as those who reported that they biked
more than 80 percent of the time). Table 3 lists the means and standard deviations of the
variables for each group.

The result of the multivariate analysis of variance showed that the overall group
difference was statistically significant, F (24, 406) = 9.87, p < .001. Most of the
univariate means were significantly different (p <.01) between groups, except for
affective judgement for bus use (p = .052) and perceived responsibility for the problems
caused by car use (p = .049). Table 3 also lists the result of univariate analysis of variance

for each variable. In order to further investigate the group differences, Tukey HSD tests



Table 3

Mean Comparison Among User Groups in Phase |

General attitude

Belief-based attitude

Affect

Subjective norm

Descriptive norm

Moral norm

General control

Belief-based control

Value ranking of
environmental
concern

Awareness of
environmental
problems

Responsibility for
environmental
problems

Past negative
experience

with bus uses

S.D.

S.D.

S.D.

S.D.

S.D.

S.D.

S.D.

S.D.

car user

-0.51
1.15
-4.17
10.51
-0.64
1.08
-0.35
0.82
1.56
0.88
-0.81
1.10
-0.45
1.30
-0.15
3.87

4.53
1.25

0.09
0.62

-0.30
1.07

1.71
0.92

0.56
1.04
4.46
8.04
-0.24
1.05
0.61
0.91
2.54
1.09
-0.23
0.94
1.44
0.87
4.52
3.63

4.17
1.37

0.66
0.58

0.00
1.12

2.17
0.91

bus user bicyclist

-0.19
0.95
-1.06
8.99
-0.44
1.05
0.04
0.72
1.64
0.87
0.00
1.08
0.36
1.36
0.00
3.83

3.72
1.91

0.69
0.70

0.17
1.21

1.86
0.96

MS
24.98

1610.71

3.42

19.52

21.77

12.40

76.49

514.01

9.40

9.38

3.77

4.58

E
21.34

17.78

3.01

27.94

23.89

11.33

54.03

35.85

4.69

24.40

3.06

535

p
0.000

0.000

0.052

0.000

0.000

0.000

0.000

0.000

0.010

0.000

0.049

0.005
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were performed as a post-hoc test on each variable. Generally, bus user attitudes were
different from those of the other two groups, namely the car users and bicyclists. For
example, general attitudes toward bus use were the most positive among bus users
compared to the other two groups, and the general PBC measure was also highest for bus
users. For perceived moral obligation (to not use a car) and value, bicyclists had the
highest score among the three groups, although the differences between bus users were
not statistically significant. Awareness of environmental problems was not significantly
different between bus users and bicyclists, although both had significantly higher scores
than car users.

Regression analyses with behavioral intention. Hierarchical multiple regressions
with behavioral intention as the dependent variable were performed to investigate the
increases in variance (if any) when new variables (affective judgement measure for
attitudes toward bus use, descriptive norm, moral norm, measure for value, awareness of
and perceived responsibility for the problems caused by car use, and past negative
experience with bus use) were added to the original theory of planned behavior constructs
(i.e., general and expectancy-value measures for attitude for bus use, subjective norm,
general and expectancy-value measures for perceived behavioral control). The regression
model also included two covariates, financial status and the self-reported time it took
respondents to come to the university by bus, as a distance measure (the latter will be
referred to as “distance” hereafter).

Table 4 lists variables added in each step, corresponding R changes, and
standardized regression coefficients for each variable, with t and p values. In the first

step, only covariates (financial status and distance) were included. The second step
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Hierarchical Regression of Behavioral Intention for Phase 1 (n = 387)
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Variables beta partialr  tolerance t p< adjusted Rsquare pforR
R square  change square
change

| distance -0.25 -0.25 099 -4.15 0.001

finance -0.14 -0.15 099 -2.36 0.05 0.08 0.05 0001
2 distance 0.03 0.04 0.78 0.59

finance -0.04 -0.07 0.96 -1.1

General attitude 0.27 0.31 0.57 521 0.001

Belief-based attitude 0.03 0.04 0.67 0.7

Subjective norm 0.36 0.43 0.65 7.5 0.001

General control 0.22 0.24 0.47 3.9 0.001

Belief-based control 0.13 0.17 066 274 0.01 0.61 0.53  0.001
3 distance 0 0 0.76  0.07

finance 004 -0.06 093  -091

General attitude 0.29 0.29 0.41 493 0.001

Belief-based attitude 0.04 0.05 0.63  0.83

Subjective norm 0.34 0.39 059 6.89 0.001

General control 0.21 0.24 047 384 0.001

Belief-based control 0.12 0.16 0.65 259 0.01

Affect -0.06 -0.08 0.60 -1.29

Descriptive norm 0.15 0.22 0.83 3.61 0.001

Moral norm -0.05 -0.07 072 -l1.16 0.63 0.02 0.01

Table continues.
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Variables beta partialr tolerance 1 p< adjusted Rsquare pforR
R square change square
change

4 distance -0.02 -0.03 0.73 -0.54

finance 0.01 0.01 0.88 0.14

General attitude 0.27 0.29 0.40 4.82  0.001

Belief-based attitude 0.08 0.11 0.61 1.79

Subjective norm 0.32 0.39 0.57 6.74  0.001

General control 0.19 0.23 0.46 3.69 0.001

Belief-based control 0.09 0.12 0.62 1.89

Affect -0.04 -0.05 0.59 -0.84

Descriptive norm 0.13 0.21 0.81 3.38  0.001

Moral norm -0.05 -0.07 0.59 -1.15

Value ranking

of environmental

concern -0.02 -0.03 0.78 -0.44

Awareness of

environmental

problems 0.16 0.21 0.59 3.42  0.001

Responsibility

for environmental

problems -0.07 -0.09 0.62 -1.51

Past negative

experience with buses 0.19 0.32 0.89 53 0.001 0.67 0.05  0.001

Notes. All the variables are regarding bus use.

Only significant p values are shown.
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included all of the original TPB constructs. In the third step, the new variables (affective
Jjudgement measure for attitude, descriptive norm and moral obligation) that were
expected to extend the original construct, attitudes and social norms, were added. In the
fourth and last step, the other new variables (value measure, awareness of problems
caused by car use, perceived responsibility for problems caused by car use and past
negative experience the with bus) were added, resulting in the full model.

At each step, R” changes were significant, although they were small after the
second step. In the second step, R? change was .53, F change (5, 256) = 71.79, p < .001,
for the third step, R change was .02, F change (3, 253) = 5.03, p < .01, and for the fourth
step, Rz change was .05, E change (4, 249) = 10.1, p <.001. Total _&2 for the full model
was .67, F (14, 249) = 39.69, p <.001. In the final model, in which all the 14 variables
(including covariates) were included, the following variables were significant: general
attitude (t = 4.8, p <.001), subjective norm (t. = 6.74, p <.001), general perceived
behavioral control (PBC) (t. = 3.69, p <.001), descriptive norm (t. = 3.38 p <.001),
problem awareness (t. = 3.42, p <.001), and past negative experience with the bus (t. =
5.3,p<.001).

Although the main purpose was to investigate whether or not the new variables
would add further variance over and above the original TPB variables, it was also
investigated how much variance would be explained only by the new variables.
Controlling for financial status and distance, the seven new variables (affective
judgement measure for attitude, descriptive norm, moral obligation, value measure,
awareness of problems caused by car use, perceived responsibility for problems caused

by car use and past negative experience with bus use) were added together in the first
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step, which explained 35 percent of the variance, F(9, 254) = 21.79, p <.001. The
original TPB variables were added in the second step. R change for the second step was
significant, explaining a further 25.5 percent of variance, E change (5, 249) =41.01,p <
.001. In the first step, where only new variables were entered, affective judgement toward
bus use (beta = .24, t =4.74, p <.001), descriptive norm (beta = .28,t =5.64, p <.001),
awareness of the problems caused by car use (beta = .25,t =4.28, p <.001) and past
negative experience with bus use (beta=.25,t =5.18, p <.001) were significant.
Regression analysis with actual behavior. Actual behavior (percentage of times
that the respondents took the bus to and from the university) was regressed on the same
predictors and behavioral intention (see Table 5), using hierarchical regressions again, in
order to examine the R changes for each step. First, two covariates, namely financial
status and distance measure, were entered. Next, behavioral intention was entered,
followed by the original TPB variables, and new variables. Controlling for the covariates,
the full model explained 55 percent of the variance, F(15, 248) = 22.55, p <.001.
Behavioral intention explained most of the variance (Ez-change = .46), and subsequent
steps added only slightly more variance. In the second step where behavioral intention
was added, _R__2 change was .46, E change (1, 260) = 233.52, p <.001; for the third step, Ez
change was .05, F change (5, 255) = 5.46, p <.001; for the fourth step, R* change was
.04, E change (3, 252) = 6.98, p < .001; and for the last step, Bz change was .004, F
change (4, 248) = .55, p = .7 (n.s.). Total R? for the full model was .55, F (15, 248) =
22.55,p < .001. Four new variables (value measure, awareness of problems caused by car
use, perceived responsibility for problems caused by car use and past negative experience

with the bus) added in the last step did not significantly explain more variance. In the full
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Table 5

Hierarchical Regression of Behavior for Phase 1 (n = 387)

Variables beta  partialr tolerance i p< adjusted Rsquare pforR
R square change  square
change

1 distance -0.15 -0.15 0.99 -2.43 0.05

finance -0.07 -0.07 0.99 -1.19 0.02 0.03 0.05
2 distance 0.03 0.04 0.93 0.57

finance 0.03 0.04 0.98 0.58

Intention

to take the bus 0.71 0.69 0.92 15.28 0.001 0.48 0.46 0.001
3 distance 0.07 0.09 0.78 1.5

finance 0.04 0.06 0.96 1.01

Intention

to take the bus 0.68 0.53 0.38 9.86 0.001

General attitude -0.1 -0.11 0.51 -1.7

Belief-based attitude 0.04 0.04 0.66 0.66

Subjective norm -0.1 -0.11 0.53 -1.74

General control 0.15 0.15 0.45 2.34 0.05

Belief-based control 0.14 0.17 0.64 2.69 0.01 0.52 0.05 0.001
4 distance 0.05 0.06 0.76 0.95

finance 0.05 0.08 0.92 1.27

Intention

to take the bus 0.61 0.49 0.36 8.85 0.001

General attitude -0.03 -0.03 0.38 -0.46

Belief-based attitude 0.05 0.06 0.63 1.01

Subjective norm -0.09 -0.1 0.49 -1.61

General control 0.15 0.15 0.44 2.39 0.05

Table continues.
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Variables beta partialr tolerance p< adjusted Rsquare pforR
R square change  square
change
Belief-based control 0.14 0.17 0.63 2.67 0.01
Affect -0.12 -0.14 0.59 -2.16 0.05
Descriptive norm 0.19 0.24 0.79 397 0.001
Moral norm -0.08 -0.1 0.72 -1.67 0.56 0.04 0.001
5 distance 0.03 0.04 0.73 0.69
finance 0.06 0.09 0.88 1.46
Intention
to take the bus 0.58 0.44 0.31 797 0.001
General attitude -0.03 -0.03 0.36 -0.49
Belief-based attitude 0.06 0.07 0.61 1.13
Subjective norm -0.09 -0.09 0.48 -1.44
General control 0.15 0.15 0.44 233 0.05
Belief-based control 0.14 0.17 0.61 2.71 0.01
Affect -0.11 -0.13 0.59 -2.03 0.05
Descriptive norm 0.19 0.25 0.77 4.07 0.001
Moral norm -0.08 -0.09 0.59 -1.55
Value ranking
of environmental
concern -0.05 -0.07 0.78 -1.04
Awareness of
environmental
problems 0.01 0.02 0.56 0.25
Responsibility
for environmental
problems -0.02 -0.03 0.6l -0.39
Past negative
experience with buses 0.05 0.07 0.8 1.04 0.55 0.004 ns.

Notes. All the variables are regarding bus use. Only significant p values are shown.
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model, besides intention (t. = 7.76, p < .001), general PBC measure (t. = 2.33, p <.05),
expectancy-value measure for PBC (t = 2.71, p <.01), affective judgement for bus use (t
=-2.02, p<.05) and descriptive norm (t. =4.07, p <.001) were significant.

Again, it was also examined how much variance would be explained by the new
variables alone. When seven new variables (affective judgement measure for attitude,
descriptive norm, moral obligation, value measure, awareness of problems caused by car
use, perceived responsibility for problems caused by car use and past negative experience
with the bus) were added in the first step, they explained 24.4 percent of the variance,
controlling for financial status and distance, F change (7, 254) = 12.18, p <.001.
Behavioral intention still added another 25.8 percent of the variance in the next step, E
change (1, 253) = 139.34, p <.001, and the five TPB variables in the last step added only
4.6 percent, F change (5, 248) = 5.39, p <.001.

In the first step in which only new variables were entered, descriptive norm (beta
=.38,t =6.57, p<.001), awareness of the problems caused by car use (beta=.2,t =
2.97, p < .01) and past negative experience with bus use (beta=.2,t = 3.64, p <.001)
were significant.

Mediating relation. Following Baron and Kenny’s (1986) method, a set of 3
regression equations was performed as described above (in the analysis section) for the
full model with 14 predictors (including two covariates). Table 6 summarizes the
procedure. The purpose of this analysis was to investigate whether or not behavioral
intention operated as a mediator of behavior for attitude, subjective norm and PBC, with

PBC also directly linked to behavior, as described in the original TPB model. As well, I
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Table 6

Mediator Analysis

1st regression 2nd regession|3rd mediated |direct
(DV =B) (DV =IN) |regression |by link
variable beta zero-order partial p < p < p_< | intention | with B
Intention 0.001 X
General attitude 0.12 0.40 0.11 0.001
Belief-based attitude 0.11 0.36 0.11
Subjective norm 0.01 039 0.10 0.001
General control 0.26 0.52 023 0.001 0.001 0.05 X X
Belief-based control 0.19 0.48 0.20 0.01 marginal 0.01
Affect -0.13 0.14 -0.14 0.05 0.05
Descriptive norm 0.27 042 032 0.001 0.01 0.001 X X
Moral norm -0.11 0.16 -0.12 marginal
Awareness of the problems 0.01
Past negative experience 0.16 0.18  0.21 0.01 0.001 X
model 0.001 0.001 0.001

Notes. In the first regression, behavior is regressed on the predictors, excluding behavioral intention. In the second regression,
behavioral intention is regressed on the same predictors (the same as Table 4). In the third regression, behavior is regressed on the
predictors and behavioral intention (the same as Table 5). p values are listed only for significant predictors. p values for MO and EC

were .058, .059, respectively.
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was also interested in examining how newly added variables would fit into this original
model.

When the dependent variable (actual behavior) was regressed on the 14 predictors
(including covariates), the model was significant (p <.001), and general PBC measure,
expectancy-value PBC measure, affective judgement for bus use, descriptive norm, and
past negative experience with bus use were significant. Next, the mediator variable
(behavioral intention) was regressed on the same variables. The model was significant (p
<.001), and general measure of attitude toward bus use, subjective norm, general PBC
measure, descriptive norm, awareness of the problems caused by car use and past
negative experience with bus use were significant. Third, the dependent variable was
regressed on the behavioral intention and the same predictors. Among those predictors
that were significant in both first and second regression models, general PBC measure
and descriptive norm were still significant when the effect of behavioral intention was
controlled for. This result indicates that the general measure of PBC and descriptive norm
were not only mediated by behavioral intention to predict actual behavior, but also
directly predicted it, independent of the behavioral intention. As well, past negative
experience was mediated by behavioral intention to influence the behavior. General
attitude and subjective norm were not significant predictors in the regression of behavior;
hence, the mediating relation with behavioral intention was not supported, although they
were significantly correlated with behavior at the zero-order level.

Phase 2
Participants. Fifteen out of 26 Phase 1 participants who received the Phase 2

questionnaire by mail returned a completed questionnaire by mail (return rate 57.7
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percent). Among 246 participants who received the email notice,* 160 returned the
answers on-line,” resulting in a return rate of 65.0 percent. Participants were contacted up
to four times for a reply. This resulted in a total of 175 participants among 272 who
received email or letter notices. The overall return rate was 64.3 percent (male 40.2
percent, female 59.8 percent, average age 24.4 years).

In order to test for selection effects among the returned surveys, it was examined
whether or not the distribution of various transportation mode users (those who reported
using one type of transportation mode more than 80 percent of the time at the time of
Phase 1) in the Phase 1 sample was different in the Phase 2 sample. The distribution for
Phase 1 was 36.2 percent car users, 23.0 percént bus users, 13.2 percent bicyclists, 3.9
percent car poolers and 23.8 un-categorized. For Phase 2, the distribution was 26.9
percent, 27.4 percent, 14.9 percent, 4.0 percent and 26.9 percent, respectively. Chi-square
test was performed, using the distribution at the time of Phase 1 as expected values. The
result of the test showed that the two distributions were not significantly different, xz (4)
=3.86,p>.05.

Further, following Bamberg and Schmidt’s (1998) analysis, a logistic regression
with dependent variable for participation mortality (participated or not) was performed on
predictor variables and demographics (age and gender). None of them were reliable
predictors of participation mortality. Thus, although not everyone returned the survey,
those who did do not seem different than those who did not, in terms of their Phase 1
transportation mode choice.

Descriptive statistics. Table 7 lists means and standard deviations of the variables

for Phase 2. Values for the attitude measures (general attitude and expectancy-value



Table 7

Means and Standard Deviations of the Variables in Phase 2

Mean S.D. alpha
For bus use
Percentage of bus use 42.64 43.82
Intention to take the bus 0.37 1.56
General attitude 0.13 1.07
Belief-based attitude 1.49 8.71
Affect -0.45 0.97
Subjective norm 0.26 0.87 0.66
Descriptive norm 2.09 0.99
Moral norm -0.19 1.09 0.85
General control 0.53 1.24
Belief-based control 2.07 4.23
For car use
General attitude 0.37 1.27
Belief-based attitude 10.7 7.89
Affect -0.07 1.08
Value ranking of environmental concer 3.8 1.64
Awareness of environmental problems 0.44 0.62 0.82
Responsibility for environmental proble  0.05 1.03
Past negative experiences with buses 1.95 0.98

51
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measure for bus use) increased substantially, indicating that participants on average had a
relatively more positive attitude for bus use at the time of Phase 2 compared to Phase 1.

The pattern of correlations among variables was very similar to that of Phase 1
(see Table 8). Some of the few differences were as follows: All variables were slightly
more strongly correlated with actual behavior; past negative experience with the bus was
no longer significantly correlated with behavior as it was in Phase 1, although it was still
significantly negatively correlated with affective judgement for bus use. The table also
lists the correlations of the same variables between Phase 1 and 2. Ranging from .45 to
.81, all were relatively highly correlated.

On average, 26.4 percent of all the trips made by the participants commuting to
and from the university were by driving alone, 42.6 percent were by bus, 14 percent by
bike, 11.2 percent by carpool and 5.8 percent by walking. Figure 4 depicts the modal
splits, for both Phase 1 and 2, which are based on the answers from students who
participated in both Phase 1 and 2 (n = 175). Compared to the Phase 1 result, driving
alone significantly decreased by 6.7 percent (t = 2.89, p < .01) and taking the bus
significantly increased by 11.1 percent (t = -4.37, p <.001). Biking also significantly
decreased by 5.7 percent (t = 2.81, p <.01), probably due to the weather change, while
carpooling and walking were almost unchanged (see Table 9).

The following analysis was also performed. Employing the criterion of reported
use of one type of transportation mode more than 80 percent of time at the time of Phase
2 for commuting to and from the university, participants were categorized into five
groups: car users, bus users, bicyclists, car poolers, and un-categorized (defined as those

who did not use any one transportation mode more than 80 percent of the time). There
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Table 8

Correlations among Variables in Phase 2

1. Percentage of bus use

2. Intention to take the bus

3. General attitude for bus use

4. Belief-based attitude for bus use

5. Affect for bus use

6. General attitude for car use

7. Belief-based attitude for car use

8. Affect for car use

9. Subjective norm for bus use

10. Moral norm for bus use

11. Descriptive norm for car use

12. General control over bus use

13. Belief-based control over bus use

14. Value ranking of environmental concern
15. Awareness of environmental problems
16. Responsibility for environmental problems
17. Past negative experiences with buses

between-study

Note. * indicates p < .01.
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Figure 4

Comparison of Modal Splits
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Table 9

Mean Percentages for Each Transportation Mode for Phase 1 and 2

Phase 1 Phase 2

Mean S.D. Mean SD. p<

CAR 33.08 42.61 26.43 39.48 0.01
BUS 31.58 42.49 42.64 43.82 0.001
BICYCLE 19.69 35.71 13.99 29.70 0.01
CARPOOL 9.90 22.68 11.17 22.53 n.s.
WALK 5.76 1727 Wi 19.22 n.s.
Table 10

Distributions of Various Transportation Mode Users for Phase 1 and 2

Phase 1 Phase 2

caruser 26.9 223
bususer 27.4 30T
biker 14.9 9.1
carpooler 4 34

un-
categorized 26.9 27.4

Total 100 100

Note. n = 175 for both phases.
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were 22.3 percent car users, 37.7 percent bus users, 9.1 percent bicyclists, 3.4 percent car
poolers and 27.4 percent un-categorized. V At the time of Phase 1, using the same
criterion, the percentages of the participants for each category was 26.9 percent, 27.4
percent, 14.9 percent, 4 percent and 26.9 percent, respectively (see Table 10). Using the
distribution for Phase 1 as expected values again, a chi-square test of fit revealed that
these distributions were significantly different, xz (4) =12.25, p <0.05, which indicates
that there were more bus users and fewer car users at the time of Phase 2 compared to
Phase 1.

For the question, “I’'m happy that U-pass has been introduced,” 66.9 percent
answered “agree” (20.6 percent agree, 46.3 percent strongly agree), 14.3 percent were
neutral, and 18.8 percent answered “disagree” (9.7 percent disagree and 9.1 percent
strongly disagree). Comparing the percentages between Phase 1° and 2 only among those
who participated in both studies (n = 175), there were only very slight changes. In Phase
1, 62.1 percent answered “agree” (17.8 percent agree, 44.3 percent strongly agree), 19
percent was neutral, and 19 percent answered disagree (4.6 percent disagree, 14.4 percent
strongly disagree).

Comparison of different transportation mode user groups. As in Phase 1,

participants were categorized into groups according to their reported major transportation
mode choice (use of one kind of transportation mode more than 80 percent of time to
commute to and from the university). Table 11 summarizes the differences among the
groups in terms of variables.

The result was very similar to that of Phase 1. Multivariate analysis of variance

showed that the overall group difference was statistically significant, F (24, 210) = 8.94,
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Table 11

Mean Comparison among Various Transportation Mode Users in Phase 2

caruser bususer bicyclist —MS E p

General attitude M -0.56 0.59 0.25 16.31 17.84 0.000
S.D. 1.05 0.90 0.93

Belief-based attitude M -390 4.95 1.75 949.27 17.15 0.000
S.D.  10.07 6.12 373

Affect M -0.85 -0.23 -0.44 4.54 5.46 0.005
S.D. 1.04 0.87 0.73

Subjective norm M -0.33 0.73 0.47 13.75 23.68 0.000
S.D. 0.75 0.83 0.43

Descriptive norm M 1.62 2.78 1.81 18.39 25.83 0.000
S.D. 0.63 0.92 0.98

Moral norm M -0.87 0.13 0.44 15.33 15.98 0.000
S.D. 1.02 0.96 0.98

General control M -0.56 1.33 0.13 45.02 58.39 0.000

S.D. 1.02 0.74 1.02

Belief-based control M -0.72 4.02 0.63 289.18 18.84 0.000
S.D. 4.75 3.22 4.26

Value ranking of

environmental M 4.00 391 2.69

concern S.D. 1.36 1.79 1.78 11.00 4.00 0.021

Awareness of
environmental M -0.02 0.61 0.84
problems S.D. 0.51 0.56 0.41  6.29 22.62 0.000

Responsibility for

environmental M -031 0.20 0.88

problems S.D. 0.92 1.09 1.02 835 7.91 0.001
Past negative

experience M 1.92 2.17 1.56
with buses S.D. 1.04 0.95 0.81 2.59 2.78 0.066

Notes. Sample size for each group: car users, n = 39; bus users, n = 64; bicyclists, n = 16.

All the variables are concerning bus use.
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p < .001. Most of the univariate means were significantly different among groups (p <
.01), except for environmental value (p =.021) and past negative experience with the bus
(p = .066). Table 11 lists the result of univariate analysis of variance. For all three attitude
measures for bus use, car users had the lowest scores among the three groups, although
differences between bus users and bicyclists were not significant. Bus users had the
highest score for descriptive norm, and car users and bicyclists did not differ
significantly. As in Phase 1, bicyclists had the highest score among the three groups, for
environmental value, perceived moral obligation for not using the car, awareness of and
perceived responsibility for the problems caused by car use, although bus users and
bicyclists were not significantly different for the last three variables.

Regression analysis with behavioral intention. Hierarchical multiple regressions

were performed again to investigate whether or not newly added variables further explain
variance over and above the original TPB variables. Table 12 shows each step of the
hierarchical regressions with corresponding R?, R? changes, p values and standardized
coefficients for each variable. Total R? for the full model was .55, F (14, 139) = 14.19,p
< .001. The order of the hierarchical regression is the same as in Phase 1.

First, as in Phase 1, the TPB variables were entered, followed by new variables,
controlling for financial status’ and the distance measure. R’ change in each step was
significant, although they were very small after the second step. The five TPB variables
entered in the second step explained most of the variance (46.6 percent), E change (5,
146) = 28.8, p <.001. For the third step, Bz change was .03, F change (3, 143) =2.68,p <

.05, and for the fourth step, R? change was .04, F change (4, 139) =3.03, p <.05.
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Table 12

Hierarchical Regression of Behavioral Intention for Phase 2

Variables beta partialr tolerance t p< adjusted Rsquare pforR
R square change  square
change
1 distance -0.15  -0.16 099 -1.97
finance -0.2 -0.2 099 -254 0.01 005 0.06 0.01
2 distance 0.09 0.13 0.84 1.59
finance -0.06  -0.08 0.91 -0.96
General attitude 0.17 0.19 0.61 233 0.05
Belief-based attitude 0.04 0.04 0.63 048
Subjective norm 0.23 0.26 0.63 326 0.01
General control 0.42 0.42 0.58 5.58 0.001
Belief-based control 0.09 0.11 0.71 1.33 0.51 0.47 0.001
3 distance 0.09 0.12 0.82 148
finance -0.06  -0.08 0.86 -0.91
General attitude 0.08 0.08 0.42 0.94
Belief-based attitude 0.005 0.01 0.61 0.07
Subjective norm 0.21 0.23 0.57 279 0.01
General control 0.4 0.41 0.57 539 0.001
Belief-based control 0.08 0.09 0.7 1.14
Affect 0.08 0.09 0.59 1.08
Descriptive norm 0.16 0.19 0.74 243 0.05
Moral norm 0.04 0.05 0.68 0.57 0.52 0.03 0.05

Table continues.
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Variables beta partialr tolerance t p< adjusted Rsquare pforR
R square change  square
change

4 distance 0.05 0.07 0.78 0.87

finance -0.05  -0.07 0.84 -0.87

General attitude 0.12 0.11 039 1.36

Belief-based attitude 0.0  -0.01 0.59 -0.09

Subjective norm 0.19 0.21 052 254 0.05

General control 0.38 0.4 0.54 5.14 0.001

Belief-based control 0.06 0.08 0.67 0.97

Affect 0.09 0.11 055 129

Descriptive norm 0.13 0.16 0.69  1.94 marginal

Moral norm 0.08 0.09 0.48 1.02

Value ranking

of environmental

concern 0.09 0.12 0.78 147
Awareness of

environmental

problems 0.07 0.09 0.59 1.05
Responsibility

for environmental

problems -0.06  -0.07 0.63 -0.83
Past negative

experience with buses 0.15 0.2 0.82 242 0.05 0.55 0.04 0.05

Notes. p value for DE is .055. Only significant p values are shown.
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In the final model, in which all the 14 variables (including covariates) were
included, fewer predictors were significant compared to Phase 1, which was not
surprising given the reduction in the sample size: subjective norm (t = 2.54, p <.05),
general PBC measure (t = 5.14, p <.001) and past negative experience with the bus (t =
2.42, p <.05). Descriptive norm was marginally significant (t = 1.94, p = .055).

Second, as in Phase 1, it was also examined how much variance the new variables
(affective judgement measure for attitude, descriptive norm, moral obligation,
environmental value, awareness of problems caused by car use, perceived responsibility
for problems caused by car use and past negative experience with the bus) would explain
when entered first, although that was not the main purpose. The new variables explained
32.8 percent of the variance, F change (7, 144) = 11.04, p <.001, and the five TPB
variables added a further 19.9 percent, E change (5, 139) = 13.46, p < .001.

In the first step in which only the new variables were entered (controlling for
financial status and distance measure), the following variables were significant: affective
judgement toward bus use (beta = .21,t = 3.00, p <.01), descriptive norm (beta = .30, t
=4.04, p <.001), perceived moral obligation for not using the car (beta=.21,t =2.34,p
<.05) and awareness of the problems caused by car use (beta=.19,t =2.32, p <.05).
Past negative experience with the bus were marginally significant (beta=.14,t =1.96,p
=.052).

Regression analysis with actual behavior. Next, actual behavior (percentage of

the time participants took the bus to and from the university) was regressed on the same

predictor variables and the behavioral intention (see Table 13). Total R*was.7, F (135,



Table 13

Hierarchical Regression of Behavior for Phase 2

Variables beta partialr. tolerance p< adjusted R square pforR
R square change square
change
1 distance -0.08  -0.09 1.00 -1.05 0.30
finance -0.16  -0.16 1.00 -1.94 0.05 0.02 0.03 0.1
2 distance 0.04 0.07 097 0.80 042
finance 0.01 0.01 096 0.11 092
Intention
to take the bus 0.80 0.79 0.94 15.65 0.00 0.62 0.60  0.001
3 distance 0.13 0.20 0.83 239 0.02
finance 0.03 0.05 090 058 0.56
Intention
to take the bus 0.62 0.60 047 892 0.00
General attitude -0.04  -0.05 0.59 -0.62 0.54

Belief-based attitude 0.04 0.06 0.62 0.69 049
Subjective norm 0.08 0.10 059 122 022
General control 0.22 0.26 048 3.27 0.00
Belief-based control 0.05 0.07 0.70 090 0.37 0.66 0.04 0.003

4 distance 0.10 0.16 0.81 1.94 0.05
finance 0.03 0.05 0.85 0.64 0.52
Intention
to take the bus 0.57 0.59 045 8.65 0.00
General attitude 0.01 0.01 0.41 0.14 0.89

Belief-based attitude 0.03 0.04 0.61 045 0.65
Subjective norm 0.07 0.10 0.54 1.19 0.24
General control 0.20 0.25 047 3.10 0.00

Table continues.



Variables beta partial r tolerance p< adjusted Rsquare pforR
R square change square

change
Belief-based control 0.03 0.05 0.69 0.64 0.2
Affect -0.12 -0.18 0.59 -2.16 0.03
Descriptive norm 0.25 0.37 0.71 477 0.00
Moral norm -0.07  -0.11 0.68 -131 0.19 0.71 0.05 0.001
5 distance 0.09 0.15 0.78 1.78 0.08
finance 0.04 0.06 0.84 0.74 0.46
Intention
to take the bus 0.55 0.57 041 8.06 0.00
General attitude 0.00 0.00 0.38 -0.04 0.97

Belief-based attitude 0.04 0.05 0.59 0.64 052
Subjective norm 0.08 0.11 0.50 130 0.20
General control 0.21 0.27 0.46 3.24 0.00
Belief-based control 0.02 0.03 0.67 0.38 0.70

Affect -0.10  -0.14 0.55 -1.64 0.10
Descriptive norm 0.25 0.36 0.67 455 0.00
Moral norm -0.08  -0.11 048 -1.25 0.21

Value ranking
of environmental

concern -0.04 -0.07 0.77 -0.84 0.40
Awareness of
environmental
problems 0.01 0.02 0.58 023 0.82

Responsibility
for environmental
problems 0.01 0.01 0.62 0.13 090

Past negative
experience with buses  0.08 0.13 0.79 155 0.12 0.70 0.01 0.513

Note. Only significant p values are shown.
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138) =25.15, p<.001. Again, as in Phase 1, behavioral intention explains most of the
variance (60 percent out of 70 percent), E change (1, 150) = 244.97, p < .001.

In the third step, in which the 5 TPB variables were added, R? change was .04, E
change (5, 145) = 3.73, p < .01, for the fourth step, R change was .05, F change (3, 142)
=9.02, p <.001. The last step, in which four new variables (value measure, awareness of
problems caused by car use, perceived responsibility for problems caused by car use and
past negative experience with the bus) were added, did not add further variance
significantly, g change = .01, F change (4, 138) = .82, p=.51.

In the final model with all the 14 predictors (including covariates) and behavioral
intention included, the general PBC measure (t = 3.24, p <.01) and descriptive norm (t =
4.55, p <.001) were significant predictors of actual behavior, besides intention (t = 8.06,
p <.001).

Next, as in the previous analyses, it was also examined how much variance new
variables would explain when entered first, even though it was not the main purpose of
this study. When the seven new variables were added before the original TPB variables,
they explained 36.1 percent of the variance, F change (7, 144) = 12.21, p <.001.
Behavioral intention added another 30.7 percent, F change (1, 143) = 145.98, p < .001,
and the five TPB variables added a further 3.3 percent, F change (5, 138) =3.44, p < .01.

In the first step, in which only new variables were entered, descriptive norm (beta
=.49,t =6.69, p<.001), awareness of the problems caused by car use (beta =.18,t =
2.21, p <.05) and past negative experience with the bus (beta=.14,t =2.09, p <.05)

were significant.
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Mediating relation. I examined also in Phase 2 data whether or not behavioral
intention operated as a mediating variable for other variables to predict the behavior. The
same set of three regression equations was performed: (a) regression of behavior on the
predictors, (b) regression of behavioral intention on the same predictors, and (c)
regression of behavior on the same predictors and behavioral intention. Table 14
summarizes the procedure.

When the dependent variable (actual behavior) was regressed on the predictor
variables, the model was significant (p <.001), and subjective norm, descriptive norm,
general PBC measure and past negative experience with the bus were significant. When
the mediator (behavioral intention) was regressed on the same predictors next, the model
was significant (p <.001), and almost exactly the same predictors were significant
(although descriptive norm was marginally significant, p = .055). On the last step, when
the dependent variable was regressed on the predictors and the behavioral intention,
descriptive norm and general PBC measure were significant besides behavioral intention.
This result for the third regression equation was very similar to that of Phase 1, in which
descriptive norm, general PBC measure and expectancy-value PBC measure were
significant.

This result indicates that while subjective norm, general measure of PBC,
descriptive norm and past negative experience were mediated by behavioral intention to
influence behavior, general measure of PBC and descriptive norm also directly influence

behavior, independent of the effect of behavioral intention.
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Table 14

Mediator Analysis for Phase 2

Ist regression 2nd regession  |3rd mediated |direct
(DV =B) (DV =1IN) regression |by link
variable beta zero-order partial p < p < p< intention | with B
Intention 0.001 X
General attitude 0.06 0.43 0.06
Belief-based attitude 0.03 0.41 0.04
Subjective norm 0.19 0.50 021  0.05 0.05 X
General control 0.42 0.63 0.44 0.001 0.001 0.01 X X
Affect -0.05 0.19 -0.05
Descriptive norm 0.32 0.57 0.39 0.001 marginal 0.001 X X
Past negative experience  0.16 0.13 022  0.05 0.05 X

Notes. In the first regression, behavior is regressed on all the predictors, except for behavioral intention. In the second

regression, behavioral intention is regressed on the same predictors (the same as Table 12). In the third regression, behavior is
regressed on all the predictors and behavioral intention (the same as Table 13).

p values are shown only for significant predictors. p value for DE is .055.
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Changes between Phase 1 and 2

For these analyses, only the data for those who participated in both Phase 1 and 2
were used (n = 175 for both phases).

Changés in beliefs and psychological constructs since Phase 1. Wilcoxon tests
were performed in order to investigate whether or not there were any changes in the TPB
variables and other new variables since Phase 1 (see Table 15). First, none of the
evaluations of behavioral beliefs had changed. This indicates that participants evaluated
the factors (behavioral beliefs) in choosing a certain transportation mode the same way.
In contrast, there were several changes in the subjective probabilities for various
behavioral beliefs. In terms of car use, subjective probability of being “quick” and
“comfortable” when driving decreased significantly, (z=-2.04,p<.05and z=-5.23,p <
.001, respectively). In terms of bus use, subjective beliefs that it would be “convenient”,
“cheap” and would mean “having a good control over my time” increased (z = -2.38, p <
.05;2=-5.23,p<.001; z=-3.31, p <.001, respectively).

Second, within the control beliefs, the pattern of changes was different. Unlike the
behavioral beliefs, none of the subjective probabilities for the control beliefs changed,
while the evaluation of them had. Evaluation of the control beliefs, “living near a good
bus route” and “knowing schedule well” increased significantly (z = -2.14, p < .05 and z
=-2.57, p < .01, respectively).

There were also changes in other variables. General attitude toward car use
decreased (z = -2.11, p <.05), whereas that toward the bus did not change. Affective

judgement for car use decreased (z = -3.27, p < .01), while that for bus use did not



Table 15

Comparison of Means between Phase 1 and Phase 2 (n =175

BEHAVIORAL BELIEF
evaluation
schedule
convenience
quick
comfortable
cheap
weather
control
subjective probability for car
schedule
convenience
quick
comfortable
cheap
weather
control
subjective probability for bus
schedule
convenience
quick
comfortable
cheap
weather
control
CONTROL BELIEF
evaluation
on bus route
know
schedule
subjective probability
on bus route
know
schedule
General attitude toward bus
General attitude toward car
Affect for bus use
Affect for car use
Intention to take the bus
Subjecitve norm for bus use
Descriptive norm for bus use
General control over bus use

phase 1

M.
1.36
1.55
1.39
0.86
1.15
0.71
1.42

1.56
1.50
1.63
1.55
-0.20
1.17
1.53

-0.01
-0.01
0.06
0.45
0.82
0.18
-0.39

1.45
0.89
0.89

0.56
0.04
0.51
-0.43
0.16
0.15
0.24
1.87
0.46

S.D.
0.80
0.66
0.79
0.96
0.94
1.02
0.70

0.72
0.77
0.63
0.79
1.34
1.02
0.74

1.17
1.19
1.23
1.01
1.10
1.09
1.20

0.86

0.96

1.33

1.24
1.22
1.38
1.09
1.21
1.41
0.92
1.03
1.39

Note. Only significant p values are shown.

phase 2

M.
1.44
1.53
1.29
0.78
1.04
0.73
1.44

1.62
1.46
1.50
1.13
-0.36
1.09
1.54

0.17
0.17
0.07
0.31
1.35
0.05
-0.12

1.58
1.07
0.86

0.47
0.13
0.37
-0.45
-0.07
0.37
0.26
2.08
0.53

S.D.
0.64
0.54
0.77
0.95
0.87
0.99
0.67

0.64
0.78
0.70
0.95
1.28
0.99
0.66

1.00
1.03
1.14
0.94
0.82
1.11
1.09

0.69

0.85

1.34

1.22
1.07
1.27
0.97
1.08
1.56
0.87
0.99
1.24

]

p

0.051
0.000

0.054

0.018

0.000

0.001

0.053

0.017

0.001
0.006

0.004
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change. Intention to take the bus (z=-2.71, p <.01) and descriptive norm (z = -2.56, p <
.01) increased significantly.

Predicting changes since Phase 1. Although it was not stated in the hypotheses, it

occurred to me during the course of the analyses that I might be able to predict the
behavior change using the same predictors. Hence, post hoc regression analyses on
behavior change were performed using difference scores between Phase 1 and 2 for each
predictor as predictor variables. The dependent variable was the difference between
Phase 1 and 2 in the percentage of times respondents took the bus to and from the
university.

First, 13 difference-score predictors (including one for behavioral intention) were
computed for each variable. Table 16 lists the means and standard deviations for the
difference scores. Means of the difference scores for affective judgement for bus use and
awareness of the problems caused by car use were negative, although the values were
very small, indicating that affective judgement and the problem awareness decreased on
average among participants. Negative mean value for value measure, however, indicates
that the rank order the participants assigned to the value “protecting the environment”
was higher in Phase 2, as the higher rank had smaller values. On average, the percentage
of the times participants took the bus to and from the university increased by 11.1
percent.

Next, behavior change was regressed on the 13 difference score predictors. (For
the following regression, all the variables were entered together.®) Table 17 lists
standardized regression coefficients with associated t and p values for each predictor. The

result showed that the difference scores significantly explained 28.3 percent (adjusted R’
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Table 16

Difference Scores between Phase 1 and 2 for Variables

Mean S.D.
Percentage of bus use 11.06 33.51
Intention to take the bus 0.23 1.09
General attitude toward bus 0.09 0.96
Belief-based attitude toward bus 1.22 7.8l
Affect for bus use -0.01  0.87
Subjective norm for bus use 0.03 0.75
Descriptive norm for bus use 0.21 091
Moral norm for bus use 0.10 0.80
General control over bus use 0.07 1.08
Belief-based control over bus use 0.08 3.94
Value ranking of environmental concern -0.28 1.67
Awareness of environmental problems -0.05 0.40
Responsibility for environmental problems 0.03 0.90

Past negative experiences with buses 0.03 0.92



Table 17

Prediction of Behavior Change between Phase | and 2 Using Difference Scores

beta Partial Tolerance t p
Intention to take the bus 047 045 0.82 5.55 0.00
General attitude toward bus -0.01  -0.01 0.62 -0.05 0.96
Belief-based attitude toward bus 0.04 0.04 0.80 0.47 0.64
Affect for bus use -0.18  -0.18 0.72 -197 0.05
Subjective norm for bus use -0.12  -0.12 0.79 -1.36 0.18
Descriptive norm for bus use 0.18  0.20 094 221 0.03
Moral norm for bus use -0.02  -0.02 0.89 -0.24 0.1
General control over bus use 0.09 0.10 0.84 1.05 0.29
Belief-based control over bus use 0.06 0.07 0.87 0.76 0.45
Value ranking of environmental concern 0.04  0.05 093 0.52 0.61
Awareness of environmental problems 0.03 0.04 0.89 0.40 0.69
Responsibility for environmental problems -0.02  -0.03 0.90 -0.28 0.78

Past negative experiences with buses -0.01  -0.01 091 -0.14 0.89
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.21) of the variance in the behavior change, F (13, 122) =3.71, p <.001. In the model,
difference scores for behavioral intention (t = 5.55, p < .001), affective judgement for bus
use (t =-1.96, p = 0.51; marginally significant) and descriptive norm (t = 2.21, p <.05)
were significant. Difference score for behavioral intention in the model uniquely
explained 18 percent of the variance.

Comparison of those who had started to use the bus more often and those who

remained car users. An attempt was made to categorize the car users (based on self-
reported data) in Phase 1 into two groups: those who had started to use the bus more
often after the U-pass implementation (Group 1), and those who still used a car all the
time (Group 2). Group 1 consisted of those who took the bus at least once during the 10-
day period in Phase 2 to commute to and from the university, and Group 2 represented
those who drove to and from the university 100 percent of the time, in both Phase 1 and
Phase 2. However, the number of the participants in the first group (n = 14) was not large
enough to make a confident generalization of the result to different samples.” Because of
the limited sample size for the first group, the following result should be interpreted with
caution.

Means and standard deviations of the variables are listed for these newly-formed
groups in Table 18. Overall, evaluation of behavioral beliefs stayed relatively constant
over time for both groups, except for “quick” for Group 1 (Phase 1 mean = 1.57 versus
Phase 2 mean = 1.14) and “cheap” for Group 2 (Phase 1 mean = 0.52 versus Phase 2
mean = 0.27). Most of subjective probabilities for car use decreased for Group 1, whereas
they were almost unchanged for Group 2, except for “cheap” (Phase 1 mean = 0.48

versus Phase 2 mean = 0.09). Likewise, most of subjective probabilities for bus use



Table 18

Means and Standard Deviations for Group 1 and 2

BEHAVIORAL BELIEF
evaluation
schedule
convenience
quick
comfortable
cheap
weather
control
subjective probability  for car
schedule
convenience
quick
comfortable
cheap
weather
control
subjective probability
schedule
convenience
quick
comfortable
cheap
weather
control
CONTROL BELIEF
evaluation
on bus route
know
schedule
subjective probability
on bus route
know
schedule

for bus

Phase 1

Group 1
Phase 2
mean S.D. mean S.D.
1.43 0.65 1.50 0.65
1.36 0.74 1.57 0.51
1.57 0.65 1.14 1.10
0.64 0.84 0.57 1.02
0.86 0.86 0.86 0.95
1.14 0.86 1.00 1.04
1.64 0.63 1.50 0.52
1.50 1.09 1.50 0.85
1.79 0.43 1.64 0.84
1.93 0.27 1.79 043
1.86 0.36 1.29 1.07
0.21 1.12 0.00 1.24
1.00 1.41 093 1.33
1.93 0.27 1.79 0.43
-0.79 0.98 0.21 097
-0.36 1.01 0.14 0.95
-0.36 1.15 0.14 1.29
0.29 1.20 0.50 0.76
0.93 1.38 1.07 1.38
-0.07 1.21 -0.57 1.09
-0.79 0.89 -0.14 1.03
1.57 0.94 1.71 0.61
1.14 1.03 1.21 0.70
0.43 1.55 0.64 1.34
-0.21 1.42 0.50 1.51
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Phase 1

Group 2
Phase 2
mean S.D. mean
1.56 0.75 1.67
1.81 0.39 1.70
1.81 0.46 1.82
1.18 0.92 1.24
0.52 1.12 0.27
1.03 0.95 1.18
1.81 0.39 1.76
1.63 0.65 1.85
1.90 0.29 1.85
1.81 0.39 1.82
1.72 0.63 1.70
0.48 1.25 0.09
1.30 1.13 1.45
1.85 0.57 1.79
-0.44 1.19 -0.39
-0.72 1.35 -0.52
-0.53 1.32 -0.52
-0.13 1.26 -0.21
0.91 0.99 115
-0.38 1.13 -0.39
-0.91 1.30 -0.79
1.15 1.06 1.24
0.70 1.13 0.85
0.09 0.58 0.45
-0.19 1.51 -0.12

Table continues.

S.D.

0.69
0.47
0.39
0.90
0.76
0.88
0.61

0.36
0.36
0.46
0.68
1.28
0.75
0.42

1.12
1.06
1.18
1.19
1.09
1.17
1.17

1.09

1.06

1.48

1.34



Variables

General attitude toward bus
Affect for bus use
Subjective norm for bus use
Descriptive norm for bus use
Moral norm for bus use
General control over bus use
Awareness of environmental
problems
Past negative experience
with buses
Intention to take the bus
Preference for Upass

Phase 1
mean
-0.21
-0.29
-0.11

1.69
-0.39
-0.36

0.25
1.23

-0.36
0.14

Group 1
Phase 2
S.D. mean S.D,
1.12 0.14 1.10
1.14 0.71 0.91
0.84 0.11 0.79
1.11 1.86 0.95
1.11 -0.61 1.15
1.22 0.36 1.01
0.68 0.14 0.59
0.6 1.86 0.86
1.08 0.79 1.42
1.51 0.57 1.50

Phase 1
mean
-0.89
-0.76
-0.19

1.77
-0.95
-0.70

0.02
1.85

-1.18
-0.30

74

Group 2
Phase 2
S.D. mean S.D.
1.08 -0.64 1.14
1.25 -0.76 1.04
0.86 -0.41 0.75
1.00 1.73 0.72
1.08 -0.91 1.09
1.24 -0.42 1.20
0.67 -0.02 0.58
1.03 1.90 1.10
1.04 -1.42 0.83
1.40 -0.42 1.25
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increased for Group 1, except for “weather” (Phase 1 mean = -.07 versus Phase 2 mean =
-.57), whereas those for Group 2 were relatively unchanged, except for “cheap” (Phase 1
mean = .91 versus Phase 2 mean = 1.15). All of the other variables increased in Phase 2
for Group 1, except for perceived moral obligation for not using car (Phase 1 mean = -.39
versus Phase 2 mean = -.61). For Group 2, other variables either stayed relatively
constant over time or increased slightly, whereas subjective norm (Phase 1 mean = -.19
versus Phase 2 mean = -.41), intention to take the bus (Phase 1 mean = -1.18 versus
Phase 2 mean = -1.42) and preference for “U-pass” (“I'm happy that U-pass has been
introduced”) (Phase 1 mean = -.30 versus Phase 2 mean = -.42) decreased.

These data were analyzed using 2 (Group 1 versus Group 2) x 2 (Phase 1 versus
Phase 2: within subject factor) mixed-model ANOVAs (see Table 19). Main effects of
time across groups were not the main focus of this analysis, although they are reported
here also.

Significant main effects of time were obtained on the following variables:
evaluation of behavioral belief, “quick,” F (1, 45) = 4.18, p < .05; subjective probability
for behavioral belief for bus regarding “schedule,” F (1, 44) = 5.12, p < .05; and
“control”, F (1, 44) = 4.06, p = .05; general attitude toward bus use, F (1,45)=5.43,p<
.05; general control, F (1, 45) = 8.07, p < .01; past negative experience with the bus, E (1,
45) = 4.45, p < .05; and intention to use U-pass, F (1, 45)=9.02, p <.01.

Examination of marginal means across groups revealed the following. Both
groups of car users in Phase 1 evaluated “being quick” in choosing transportation mode
as less important in Phase 2 (Phase 1 mean = 1.7 versus Phase 2 mean = 1.48). Subjective

probability for being able to have a flexible schedule when taking the bus and that for



Table 19

Results of ANOVA on Each Variable

BEHAVIORAL BELIEF
evaluation
schedule
convenience
quick
comfortable
cheap
weather
control
subjective probability
schedule
convenience
quick
comfortable
cheap
weather
control
subjective probability
schedule
convenience
quick
comfortable
cheap
weather
control
CONTROL BELIEF
evaluation

for bus

for car

on bus route

know

schedule
subjective probability

on bus route

know

schedule

76

Main effect Main effect
of time of group Interaction
p E p B p

0.49 0.42 0.01
0.21 5.60 0.022 2.89
4.18 0.047 8.09 0.007 4.18 0.047
0.00 6.72 0.013 0.14
0.54 3.38 0.54
0.00 0.02 0.66
1.17 232 0.19
5.12 0.03 0.25 452 0.04
3:12 2.64 0.48
1.47 1.49 1.14
0.17 3:23 0.30
0.55 0.04 0.06
1.17 0.03 1.17
4.06 0.05 1.33 1.50
0.93 1.62 0.93
1.35 2.04 0.22
0.57 0.19 0.57
3.45 0.84 2.79
1.82 0.27 0.16
0.04 2.07 0.32
1.04 0.13 0.17
0.49 2.65 0.03
0.35 2.22 0.05
1.08 0.43 0.07
4.02 0.051 0.48 237

Table continues.




Variables

General attitude toward bus
Affect for bus use
Subjective norm for bus use
Descriptive norm for bus use
Moral norm for bus use
General control over bus use
Awareness of environmental
problems
Past negative experience
with buses
Intention to take the bus
Preference for Upass

Main effect Main effect
of time of group Interaction
E R E p E p
543 0.02 4.77 0.03 0.19
0.00 1.81 0.00
0.03 1.53 2.31
0.28 0.08 0.91
0.54 1.70 1.27
8.07 0.007 2.76 1.62
1.32 1.06 0.30
445 0.04 1.71 2.83
9.02 0.004 25.89 0.000 21.34 0.000
1.02 3.03 3.27

Note. Only significant (or marginally significant) p values are shown.
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being able to have a good control over one’s time increased for both groups in Phase 2
(Phase 1 mean for “schedule” = -.61 versus Phase 2 mean for “schedule” = -. 09; Phase 1
mean for “control” = -.85 versus Phase 2 mean for “control” = -.45). General attitude
toward and general control for taking the bus increased in Phase 2 (Phase | general
attitude mean = -.55 versus Phase 2 general attitude mean = -.25; Phase 1 general control
mean = -.53 versus Phase 2 general control mean = -.03), as well as past negative
experience with bus use and intention to take the bus (Phase 1 mean for past experience =
1.54 versus Phase 2 past experience mean = 1.84; Phase 1 mean for intention = -.77
versus Phase 2 mean for intention = -.32).

Significant differences between the two groups were obtained for the evaluation
of behavioral beliefs, “convenient”, F (1, 45) = 5.6, p < .05; “quick”, F (1,45)=8.09,p <
.01; and “comfortable”, E (1, 45) = 6.72, p < .05; as well as for general attitude toward
bus use, F (1, 45) =4.77, p < .05, and intention to take the bus, F (1,45)=25.89,p<
.001.

Group 1 evaluated all three behavioral beliefs, namely “being convenient”, “being
quick”, and “being comfortable” when choosing transportation mode, as less important
compared to Group 2 (marginal mean for “convenient” for Group 1 = 1.46 versus 1.76
for Group 2; marginal mean for “quick” for Group 1 = 1.36 versus 1.82 for Group 2; and
marginal mean for “comfortable” for Group 1 = .61 versus 1.21 for Group 2). General
attitude toward bus use was more positive for Group 1 (marginal mean = -.04) than for
Group 2 (marginal mean = -.76). Group | intended to take the bus more (marginal mean

=.21) than Group 2 did (marginal mean = -1.3).



79

There were significant interactions between time and group for the following
variables: evaluation of the behavioral belief, “quick”, F (1, 45)=4.18, p < .05;
subjective probability for the behavioral belief for bus regarding “schedule”, E (1, 44) =
4.52, p < .05; and intention to take the bus, F (1, 45) =21.34, p <.001.

Group 1 evaluated “being quick” in choosing transportation mode as less
important in Phase 2 than in Phase 1 (mean difference = -.43), whereas evaluation by
Group 2 did not change across time (mean difference = 0). Subjective probability for
being able to have a flexible schedule when taking the bus increased for Group 1 in Phase
2 (mean difference = 1), whereas it stayed almost the same for Group 2 (mean difference
=.05). Behavioral intention to take the bus increased in Phase 2 for Group 1 (mean
difference = 1.15), but it decreased for Group 2 (mean difference = -.24). Implications of

these results are discussed below.
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CHAPTER 4
Discussion

This study is one of the few that has evaluated a U-pass program by collecting
data both before and after the implementation of the program. It demonstrates the effect
of a U-pass program in two ways: the change in actual behavior outcome (transportation
mode choice change), which was referred to as “macro-level” change by Bamberg and
Schmidt (1998), and the change in psychological variables, such as behavioral beliefs,
which was referred to as “micro-level” change. Furthermore, this study demonstrates the
predictive validity of the theory of planned behavior in predicting university students’
transportation mode choice. It also shows that some of the new variables, added in order
to expand the original model, explained further variance over and above the original TPB
constructs.
Predictive Validity of the Theory of Planned Behavior

The five original TPB variables, namely general attitude toward the bus,
expectancy-value measure for attitude toward the bus, subjective norm, general measure
for perceived behavioral control (PBC), and expectancy-value measure for PBC,
demonstrate good ability to predict university students’ transportation mode choice. In
Phase 1, the five variables alone (and two covariates) accounted for 61 percent of the
variance of behavioral intention and, with intention added, 52 percent of the variance of
actual behavior. In Phase 2 these were 51 percent and 62 percent, respectively. These
values are relatively high compared to the reported values of 41 percent for behavioral
intention and 34 percent for behavior from a meta-analytic study of TPB (Godin & Kok,

1996).
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Mediating relations involving the five variables and behavioral intention are
partially supported in this study, as predicted in the original TPB model (Ajzen, 1988). In
the original model, it is predicted that behavioral intention mediates the relation between
the variables (attitude, subjective norm and PBC) and actual behavior, with PBC also
linked to behavior directly, independent of behavioral intention. This study shows that the
effect of general PBC measure on actual behavior is mediated by behavioral intention,
and that PBC also directly predicts actual behavior, as demonstrated in both Phase 1 and
Z

On the other hand, the result of the mediator analysis for attitude and subjective
norm was more complicated. In Phase 2, the relation between subject norm and actual
behavior was mediated by behavioral intention, but not in Phase 1. Attitude measures
were not significant predictors of actual behavior (in the first regression model in the
mediator analysis) in either of the phases. Examination of the zero-order and partial
correlations shows that both general measure and expectancy-value measure of attitude
are significantly correlated with behavior at zero-order. However, they are correlated
substantially with other variables in the regression model and their partial correlations are
reduced to the extent that they are not significant. The same is true with subjective norm
in Phase 1, in which it failed to predict actual behavior (see Table 6 and 14).

Overall, expectancy-value measures performed poorly compared to general
measures. Examination of the correlations shows that expectancy-value measures are less
related to behavioral intention than general measures in both Phase 1 and Phase. In

addition, the correlation between general measures and expectancy-value measures are
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not as high as I had hoped, although they are comparable to the values reported in
previous studies (see Ajzen, 1991).

One explanation for this might be that the selection of beliefs might not have been
perfect. Both behavioral and control beliefs were taken either from previous studies or
added on intuitive bases because of the time constraint to perform a pilot study to collect
them among our particular sample. Ajzen (1991) pointed out the importance of
performing a pilot study in order to find salient beliefs specific to the sample, in order to
have high correlation with general measures.

It is also possible that the expectancy-value measure itself might not be an
adequate description of attitude or PBC. Valiquette et al. (1988) questioned the
multiplicative combination of beliefs and evaluations in calculating the measure.
Courneya et al. (1999) reported that their preliminary analysis of the study had revealed
that the multiplicative function between the evaluation and subjective probability score
was inferior to the subjective probability scale alone. Although use of salient beliefs was
proven to be effective in examining the changes in beliefs in longitudinal settings
(Bamberg & Schmidt, 1998), one might have to be cautious about the use of expectancy-
value measure as originally defined in Ajzen’s model (1988).

Predictive ability of new variables

Several previous studies have showed that adding new variables improves the
predictive ability of the original TPB (e.g., Conner & Armitage, 1998; Parker et al.,
1995). In this extended model, some variables also demonstrated predictive ability over

and above the original TPB variables.
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Descriptive norm. Among the newly added variables, descriptive norm was the
most reliable predictor for both behavioral intention and behavior, in both Phase 1 and 2.
It added further variance over and above the original TPB variables. In predicting
behavioral intention, both subjective norm and descriptive norm are significant
predictors, indicating that the distinction between descriptive norm and subjective norm
(injunctive norm) was meaningful, and each explained unique variance. This supports
previous studies that reported the predictive utility of descriptive norms (e.g., Conner et
al., 1996; De Vries et al., 1995).

Furthermore, not only does descriptive norm predict behavior mediated by
behavioral intention, but also it is directly linked to behavior independent of behavioral
intention. This suggests that descriptive norm, the mere perception of what most others
are doing, may influence behavior regardless of any further decision-making processes.
This impact of descriptive norms may have a strong implication for behavioral
intervention, in that simply registering what most others are doing can lead an individual
to do the same as others. Of course, whether descriptive norm is a useful way to influence
an individual’s behavior or not would also depend on the behavior in target. In a domain
of socially undesirable behaviors, injunctive norm or moral norm might have a stronger
influence on an individual’s behavioral intention and behavior.

Perceived moral obligation, value, responsibility for and awareness of the

problems caused by car use. Our study also demonstrates the point described above.
Among three measures for norms, moral norms failed to be a significant predictor in any
regression models. This result contrasts with that in a study of cannabis use (Conner &

McMillan, 1999), in which a moral norm was a reliable predictor of behavioral intention
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(to use cannabis). One reason for this discrepancy might be the difference of the nature of
target behavior. Cannabis use is considered to be socially undesirable behavior, whereas
the use of a car probably has not been established as such, especially in North America. It
is likely that respondents did not perceive much of an issue of moral obligation regarding
the use of a car.

Likewise, the same reason could be applied to explain why value and perceived
responsibility for the problems caused by car use failed to be a significant predictor of
transportation mode choice. The concept of value and perceived responsibility were often
used in the study of pro-environmental behavior, such as recycling (Guagnano et al.,
1995; Hopper & Nielsen, 1991) and willingness to take political action for environmental
protection (Stern, Dietz, & Kalof, 1993). Compared to these behaviors, not driving alone
has a long way to go to be established as “pro-environmental behavior”, at least in this
particular sample. Even when the new variables were entered first in hierarchical
regressions, value and perceived responsibility for the problems caused by car use were
not significant predictors of behavioral intention or behavior.

On the other hand, the awareness of the problems caused by car use was a
significant predictor for behavioral intention over and above the original TPB constructs
in Phase 1. In addition, when only new variables were entered first, it was a significant
predictor for both behavioral intention and behavior, in both Phase 1 and 2. This result
corroborates Steg and Vlek’s (1997) findings that respondents who had a higher
awareness of the problems caused by car use actually used their car less and felt guiltier
when using a car. In our study also, the awareness of the problems caused by car use is

relatively highly correlated with a perceived moral obligation for not using a car in both
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Phase 1 and Phase 2. However, the unique contribution of the latter was not large enough
to be a reliable predictor of behavioral intention or behavior.

Affective judgement for bus use. Affective judgement toward bus use contributed
to the prediction of behavior uniquely, but not of behavioral intention. It was a significant
predictor of behavior in the full model in Phase 1, and also in the model in Phase 2 that
included the five TPB variables and three new variables, descriptive norm, moral norm
and affective judgement.

The fact that affective judgement predicts actual behavior but not behavioral
intention in our study could suggest that affective judgement is more involved in a
spontaneous process rather than a deliberate one, as Fazio (1990) termed it. In a
deliberate process of behavior activation, an individual thinks literally in a deliberate
fashion, taking other factors (such as social norm and perception of control over
behavior) into consideration, and forms a behavioral intention (plan) before performing a
behavior. On the other hand, in a spontaneous process, attitudes that are more
automatically activated will influence the behavior, hence, not mediated by intention (or
plan). Affective judgement could be classified under more “automatic” attitudes, without
a need for deliberate thinking.

However, in this study, the relation between affective judgement and behavior is
slightly more complicated. In the regression equations in which affective judgement was
significant, the regression coefficients for it were negative. To explain this
counterintuitive result, the partial and zero-order correlations were examined. At zero-
order level, affective judgement is positively correlated with behavior in both Phase 1 and

Phase 2. In Phase 1, the correlation is not significant. But when it is regressed with other
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predictors, that is, when statistically holding the other variables in the model constant, it
is negatively correlated with behavior.

This is suspected to be a case of suppression. When none of the five TPB
variables is present in the model, the coefficient for the affective judgement becomes
positive. Ironically, the TPB variables seem to work as a suppressor for the affective
judgement in this model. This could be due to relatively high to moderate correlations of
affective judgement measure with all of the TPB variables.

Cohen and Cohen (1983) described the suppression model as follows:
“Suppression is a plausible model for many homeostatic mechanisms, both biological and
social, in which force and counterforce tend to occur together and have counteractive
effects” (p. 96). In case of my study, this situation can be translated into a substantive
example as follows: When the percentage of bus use increases as a result of more positive
general attitude toward bus use (and of any other factors involved in the TPB model), the
increased percentage of bus use will reduce the affective judgement for bus use. In other
words, the more people use the bus routinely, the less exciting taking the bus becomes.

Past negative experience with bus. This study shows that past negative experience
with the bus is significantly negatively correlated with affective judgement measure for
both Phase 1 and 2, although it is not correlated with PBC or any other TPB variables as
Ajzen (1988) suggested. Past negative experience is also a significant predictor for
behavioral intention for both Phase 1 and 2. Its relation to actual behavior is mediated by
behavioral intention.

However, examining the direction of the correlation reveals that it is opposite

from the way it was intended to predict the transportation mode choice. It had been



87

hypothesized that the more past negative experience one had with the bus, the less likely
one would use the bus. The result shows that the opposite is true; past negative
experience is positively correlated with bus use. This suggests that the sheer frequency of
bus use makes it more likely that one would have negative experience with the bus.
Therefore, past negative experience with the bus did not predict behavioral intention as I
expected. It seems that having past negative experience with the bus is not as strong a
determinant of transportation mode choice as PBC. Even if one has had negative
experience with the bus, one might not have other choices but to take the bus if one does
not have alternative resources.

Changes from Phase 1

Changes in variables. Several changes in variables support the hypothesis that the
U-pass program was effective. Overall, the degrees of positive beliefs about car use
decreased, while those about bus use increased. It is noteworthy that the evaluation of
behavioral beliefs did not change, whereas the subjective probability for them did. This
would indicate that participants still evaluated the same factors as important in choosing a
transportation mode at the time of Phase 2, yet, their perception of bus use had changed
positively. As a result, they perceived that bus use was more desirable than they did in
Phase 1.

[t is not surprising that none of the subjective probabilities for the control beliefs
changed, considering the nature of control beliefs, “living near a good bus route” and
“knowing schedule well”. Because Phase 2 data was collected only two months after the
U-pass implementation, it is suspected that participants had not had time to change their

situation.
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On the other hand, participants evaluated the control beliefs as more important in
Phase 2 than they did in Phase 1. This could imply two things: First, participants now
realized more strongly that these two factors are, in fact, barriers to taking the bus
because they started to take the bus more often; and secondly, participants evaluated
these two factors as more important by then because other barriers, such as price, had
become relatively insignificant.

This result also supports the findings by Bamberg (1995, as cited in Bamberg &
Schmidt, 1998) that once participants start to use transit more often as a result of a U-pass
program, they will develop more unbiased, realistic perceptions of public transportation
and that beliefs about the outcome of using public transportation will positively change.
This point is also documented in a study of condom use among adolescents (Reinecke,
Schmidt, & Ajzen, 1996). In their study, condom use was predicted at two points in time
(one year apart) using TPB. They reported that the Wave 1 predictors underwent
substantial changes in the course of one year, at least partly as a result of having
experience with condom use; attitudes toward using condom became more favorable and
perceived behavioral control to use condom became stronger.

These findings again underscore the effect of actually performing the target
behavior on psychological factors, which has a strong implication for an intervention
program. It might be suggested that facilitating performance of a target behavior, for
example, by removing barriers, should come first before attempting to change underlying
psychological factors, as once the behavior is performed, it is likely to influence the
psychological factors. Van Vugt et al. (1996) pointed out in their study of evaluating the

effects of implementation of carpool priority lanes in the Netherlands, that removing
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important personal barriers to increase opportunity for the public to cooperate is one of

the key factors for the success of structural interventions.

Changes within car users and psychological mechanisms that possibly underlie

the change. When car users in Phase 1 were categorized, based on the result of Phase 2,
into Group 1 (those who had started to take the bus more often) and Group 2 (those who
always use cars), significant differences were found between the groups. Difference
between the two groups was most clearly seen in the evaluation of behavioral beliefs.
Group 1 evaluated being convenient, comfortable, and quick in choosing transportation
mode as less important than did Group 2. These differences in evaluation of attributes
associated with transportation mode might have some utility in distinguishing subsequent
choices for transportation mode.

It is noteworthy that perceived behavioral control for taking the bus across groups
significantly increased overtime, considering that it did not change significantly as a
whole sample (including other user groups), when means of Phase 1 and 2 were
compared. Obviously, bus users had had high perceived control for taking the bus already
at the time of Phase 1, and the implementation of the U-pass program did not affect it
great deal, whereas, among car users, the U-pass program seemed to contribute to
enhance their perceived control for taking the bus.

The result also showed that the degree of changes over time observed for some
variables were different depending on the group. Group 1 evaluated behavioral belief
“being quick” when choosing transportation mode as less important in Phase 2 than in
Phase 1, whereas the evaluation by Group 2 was unchanged. Group 1 perceived being

able to have a flexible schedule when taking the bus was more likely in Phase 2 than they
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did in Phase 1, whereas Group 2’s perception of the likelihood stayed almost constant
(i.e., they did not perceive it as likely in neither phases).

These results again support the effects of U-pass program, and stress the
importance of performing a target behavior as described above. As a result of taking the
bus more often, Group 1 might have developed a more positive view of bus use, as seen
in the positive change in behavioral belief about having a flexible schedule when using
the bus. In contrast, Group 2 was not exposed to a “new” experience of taking the bus,
hence, their perception of having a flexible schedule when using the bus did not change.
It is also of note that Group 1 perceived more strongly that bad weather did matter when
taking the bus in Phase 2 than they did in Phase 1, although the difference was not
statistically significant. This might be another example of having developed a more
realistic view of bus use after they started to take the bus more often.

These results may also shed light on psychological mechanisms that possibly
underlie changes in psychological factors. For example, Vugt et al. (1996) employed the
concept of “self-justification” processes to explain observed changes, in investigating
impacts of implementing a structural intervention (implementation of the carpool priority
lane) on one’s attitudes and intentions regarding the use of carpool lane. A self-
Justification process is explained as a psychological revaluation of behavioral options or
situations in terms of their attributes to defend one’s preferred choice (Aronson, 1988). In
fact, results of this study closely replicate some of their findings.

Vugt et al. (1996) focused on solo drivers who were unwilling to cooperate with
the intervention, and hypothesized that they would experience cognitive dissonance

(Festinger, 1957), a tension arising from the contradiction between their actual behavior
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and beliefs about that behavior (i.e., that driving alone contributes more to environmental
problems and that carpooling is more socially desirable). They proposed that such
dissonance might be resolved by: (1) changing one’s behavior (that is, starting to
carpool), and (2) re-appraising the attributes inherently linked to driving alone and
carpooling (self-justification processes), and that if solo drivers were unwilling to change
their behavior, they would engage in a self-justification process.

Their result showed that solo drivers increased the importance of attributes linked
to driving alone (e.g., flexibility) and decreased the importance of an attribute that is
prototypic of carpooling (low cost), and that their preference for carpooling decreased. In
this study also, Group 2’s intention decreased in Phase 2, whereas Group 1’s intention
increased. Moreover, Group 2 reported that support from their significant others for
taking the bus decreased in Phase 2, although the difference was not statistically
significant. The same process of self-justification might apply to explain the change in
evaluation in Group 1. To justify their actual behavior (i.e., taking the bus), they might
have downgraded the importance of being quick in choosing transportation mode, as they
realize that taking the bus is not as quick as driving alone.

Vugt et al. (1996) also reported that the self-justification effects were observed
only for the importance ratings, but not for the beliefs. This was exactly the case with
behavioral belief “being cheap” in this study, although the difference over time was not
statistically significant. Group 2 perceived taking the bus would be cheaper in Phase 2
than in Phase 1, and driving would be less cheap in Phase 2 than in Phase 1, which is an
unbiased perception of a real situation. It is speculated that instead of trying to change the

perception of the reality, they changed the evaluation of the reality; that is, they put less
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importance on cost when choosing transportation mode compared to Phase 1. Vugt et al.
(1996) explained their result the same way. They suggested that the tendency to maintain
a favorable view of one’s behavior might be reduced by the extent to which reality
permits individuals to do so. “Given that beliefs are more verifiable and more strongly
constrained by reality than are evaluations, it is understandable that self-justification
effects occurred primarily through changes in the importance assigned to travel attributes
rather than through changes in the beliefs about those attributes” (p. 371).

Predicting changes. The use of difference scores between Phase | and 2 (to reflect
the changes) as predictors to predict the change observed in the dependent variable
(percentage of time respondents took the bus to and from the university) was relatively
successful. The difference scores accounted for 21% of the variance in behavioral change
between Phase 1 and 2. This result indicates that the change in behavior was at least in
part due to the changes in psychological variables.

Bamberg and Schmidt (1998) emphasized the reciprocal nature of psychological
factors and behavior; psychological factors influence behavior, and performing the
behavior will influence the psychological factors. Although any causal inferences cannot
be made, at least at the correlational level, this study demonstrated the changes in
psychological factors occurred after the U-pass program implementation. These changes,
in turn, contribute to explain behavioral changes (changes in transportation mode choice)
brought about by the U-pass program.

Limitations of the study and suggestions for future studies
Some limitations of this study must be mentioned. First, the items in the

questionnaire could be improved further. Several variables were measured by only one
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item. For example, behavioral intention was measured by only one item, mainly because
it was difficult to ask about the intention to take the bus to and from the university in any
other way. Affective judgement for bus use was also measured by only one item.
Although three items were initially constructed to measure it, they did not achieve
reasonable internal consistency; hence, two of the items had to be dropped. Better items
that can tap into affective judgement need to be developed.

Second, as with many other studies of TPB, this study was based on self-reported
measures of dependent variables and predictors. As such, social desirability and some
sort of justification might have influenced how the respondents answered the questions. It
might be suspected that the questionnaire treated bus use as “pro-environmental”
behavior too obviously, even though it was not intended, which might have discouraged
“car users” from participating in the Phase 2 study. Future studies need to keep this point
in mind so that the respondents’ answers will not be influenced by perceived researchers’
intentions.

Third, the current study did not investigate possible interactions among variables.
Several researchers (e.g., Conner & McMillan, 1999) have shown moderating effects
among variables, including interaction effect between behavioral intention and PBC on
behavior (Terry & O’Leary, 1995) and that between attitudes and social norms on
behavioral intention (Grube & Morgan, 1990). Interacting relationship may be observed
between the original TPB variables and new variables added in this model, such as
interaction between attitudes and awareness of the problems caused by car use in

predicting behavioral intention. Future studies should include analysis of interaction, as
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exploring interactions among variables would elucidate more specific conditions under
which the model operates.
Conclusion

The present study investigates and demonstrates the ability of the theory of
planned behavior in predicting university students’ transportation mode choices.
Furthermore, variables added in order to expand the theory improved the prediction of the
transportation mode choices. Descriptive norm was an especially reliable predictor in
both predictions of behavioral intention and behavior. Adding this variable would seem
to improve the TPB model.

This study also examines the effect of a U-pass program. Not only does it
demonstrate the degree of change in students’ actual transportation mode choices, it also
provides a psychological explanation as to why the changes occurred. As one of the goals
of social cognition models such as TPB is to find ways to change behavior, the findings
of this study have important implications for intervention programs. This study supports
the impact of performing actual behavior on psychological factors, and the reciprocal

nature of the impact between the psychological factors and performance of behavior.
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Footnotes

" On collection of Phase 2 data via on-line questionnaire, mistakes in web-site
programming were found. Because of the mistakes, two variables (behavioral intention
and behavioral belief for car about comfort) were not transmitted. In order to make up
this lost data, we sent emails to all the participants who had replied to ask them to answer
the two questions again, exactly the same way as they did initially. Participants were
contacted up to four times for a reply.

4 However, these beliefs and general attitudes toward car use were not used for
regression analyses, because the dependent variable, behavioral intention, was measured
only for bus use.

* For the same reason described in footnote 2, the affective judgement measure for
car use was not included in regression analyses.

% 283 Phase 1 participants left email addresses as a contact information, but,
unexpectedly many email notices (37) were returned undelivered due to email address
changes since the Phase 1 data collection.

® As a result of having to ask the participants again by email, we lost 9
participants (5 percent) out of 176 who had completed on-line questionnaires. Among
167 participants who replied to the request to answer the same question again, 7
participants (4 percent) had unidentifiable email addresses, therefore, had to be dropped,
resulting in a total of 160 participants who completed the questionnaire on-line.

® In the Phase 1 questionnaire, the question was “I’'m happy that U-pass will be

introduced.”
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7 We considered financial status as unchanged since the time of Phase 1, which
was 3 months prior to the time of Phase 2. Hence, the data collected at the time of Phase
1 for the financial status was used for Phase 2 analysis also.

¥ The focus of this analysis was not to investigate whether or not the new
variables would add further variance over and above the original TPB variables, but to
investigate which of the three types of predictors (i.e., difference scores, Phase 1
predictors and Phase 2 predictors) as a whole would predict the behavioral change and to
what extent. Therefore, hierarchical regression analysis was not employed.

? The frequencies for various transportation mode users, based on the self-
reported data at the time of Phase 1, who participated in Phase 2 were: 47 car users, 48
bus users, 26 bicyclists, 7 car poolers and 47 un-categorized. The 47 car users were

further categorized into 2 groups.
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Appendix 1
Sample questionnaire

1 Please think about the last 10 days you came to school. Please put the number of days you took the
following transportation mode on the way to and back from school.
Coming to school Going home

Drive alone

Bus

Bike

Drive with others

(car pool, or with family, or friends)

Others (walk, etc.)

2 How long would it take from your door to campus by each transportation mode?
Please estimate if you don’t use the mode. (Time for looking for parking spots does not include.)

Drive alone Bus Bike Drive with others Walk

3 How important is each of the following aspects to you when commuting to and from school? Please circle
one answer for each aspect.

extremely very neutral notvery  completely
important  important important  unimportant

a. That the schedule is flexible. 2 1 0 -1 -2

b. That it is convenient to use. ) 1 0 -1 -2

c. That it is quick to come to school. 2 1 0 -1 -2

d. That1 feel comfortable. 2 1 0 -1 -2

e. That it is cheap to come to school. 2 1 0 -1 )

f. That I am protected from weather. 2 1 0 -1 -2

g. That I can have a good control over my time. 2 1 0 -1 -2

4 If I were to drive to school or if I do already (please circle one answer for each statement):

strongly agree neutral disagree strongly

agree disagree
a. [ can have a flexible schedule. 2 | 0 -1 -2
b. Itis very convenient. 2 | 0 -1 -2
c. Itisrelatively quick. 2 1 0 -1 -2
d. TItis comfortable. 2 1 0 -1 -2
e. Itisrelatively cheap. 2 1 0 -1 -2
f. Bad weather doesn’t matter. 2 1 0 -1 -2
g. I can have a good control over my time. 2 1 0 -1 -2
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If I were to take the bus to school or if I do already (please circle one answer for each statement):

strongly agree neutral disagree strongly

agree disagree
I can have a flexible schedule. 2 1 0 -1 -2
It is very convenient, 2 1 0 -1 -2
It is relatively quick. 2 1 0 -1 -2
It is comfortable. 2 1 0 -1 -2
It is relatively cheap. 2 1 0 -1 -2
Bad weather doesn’t matter. 2 1 0 -1 -2
I can have a good control over my time. 2 1 0 -1 -2

Below is a list of statements concering aspects of commuting to and from school. Please indicate to what
extent you agree with each of these statements, by circling a number representing your answer.

10
11
12

13
14
15

strongly agree neutral disagree strongly
agree disagree

I like the idea of driving to school. 2 0 -1 -2
Traveling by bus is fun. 2 1 0 -1 -2
I do not feel bad about it when I drive to
school. 2 1 0 -1 -2
I’'m happy that Upass will be introduced. 2 1 0 -1 -2
Driving makes me feel good. 2 1 0 -1 -2
[ like the idea of taking the bus to school. 2 1 0 -1 -2
Most people who are important to me would
Support me in using bus to commute to and from
school. 2 1 0 -1 -2
I feel guilty about it when I drive to school. 2 1 0 -1 -2
Driving gives me a thrill. 2 1 0 -1 -2
Most people who are important to me think that
I should take the bus to and from school. 2 1 0 -1 -2
I intend to use transit to commute to and from
school. 2 1 0 -1 -2

The following questions are about how most of your friends/classmates commute to and from school.
Please circle one answer for each statement. Try to estimate if you do not know for sure.

0-25% 25-50% 50-75% 75-100%
17 About what percentage of your friends
take the bus to commute to and from school? | 2 3 4
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23

24
25
26

27

28
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Consequences of car use

We would like to know how people feel about the consequences of car use. Please indicate to what extent
you agree with each of the following statements, by circling a number representing your answer.

strongly agree  neutral disagree  strongly
agree disagree

Car use causes serious air pollution in the world. 2 1 0 -1 <2
Car use is a major source of noise problems in the world. 2 1 0 -1 -2
Traffic jams are a problem in Victoria. 2 1 0 -1 -2
Car use contributes to the depletion of energy sources. 2 1 0 -1 -2
In Victoria, air pollution caused by car use is getting serious. 2 1 0 -1 -2
I feel personally responsible for the problems
resulting from car use when I drive. 2 1 0 -1 -2
In Victoria, car use is a major source of noise problems. 2 1 0 -1 -2
Finding a parking spot is a problem in Victoria. 2 1 0 -1 -2
Many neighborhood in Victoria are unsafe because
there is too much traffic. 2 1 0 -1 -2

How difficult would it be for you to take the bus to school (or, more often, if you already do)?

Very easy easy neutral difficult very difficult
2 1 0 -1 -2

How much would the following factors facilitate your decision to take the bus to come to school?

Very Quite Doesn’t matter Not very Not at all

facilitating facilitating facilitating facilitating
a. To be on a good bus route 2 1 0 -1 -2
b. To know the bus 2 1 0 -1 -2

schedule well

29 The next time you take the bus to school, how likely will it be that the following are true for you?

Very Likely neutral Unlikely Very
Likely Unlikely
a. I will be on a good bus route. 2 1 0 -1 -2
b. I will know the bus schedule well. 2 1 0 -1 -2

30 How many negative experiences have you had with taking the bus to school?

many several a few none

4 3 2 1
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31 Which of the following values are most and least important to you? Please give each of the following
values a number from 1 to 7, where 1 = the most important, 2 = second-most important, etc., to 7 = least

important. Be sure to use each number from 1 to 7 just once.
___Social power

_True friendship

___Equality

_ Wealth

___ Protecting the environment

___Authority

__ Family security

Some demographic information about you
32 Gender
33 Age
34 Do you have any disability that affects your mobility? Yes
35 Please circle one statement that fits you:
In terms of finances, 1. I'm really short of money.
2. I'm just getting by.

3. I have adequate amount of money.

4. I have a good supply of funds (to go to university).

For the phase I questionnaire only:

We would very much like to learn more about your views on this topic. If you are willing for us to contact you in

October, please complete the following:

**The follow-up survey will be available on-line. If you wish to do the follow-up survey on-line, please write

your email address.

At this email address (please print)

Your name (please print)

At this phone number (in October):

At this address (October address):

Street

City

Postal Code

You have now come to the end of the questionnaire. Thank you very much for your co-operation.
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