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Chapter 1

General Introduction

On the strength of his influential movie on global warming, “An Inconvenient
Truth”, Al Gore has become one of the most celebrated environmentalists not only
in the United States but also in the world. It would be hard to deny his engagement
in environmental issues. Nevertheless, careful observers have probably noticed a
striking inconsistency in Al Gore’s behavior. Throughout the movie he repeatedly
acts in ways that contribute to global warming, such as commuting in an SUV or
using a private plane to reach his lectures. In fact, we witness such acts of an ap-
parent inconsistency on a daily basis when we, for example, come across an animal
activist wearing leather shoes or a health conscious person with a cigarette in his or
her mouth.

The lack of correspondence between declarations and actions, termed in psy-
chology as attitude-behavior inconsistency or the attitude-behavior gap is the focal
problem addressed in this thesis. Observed inconsistencies often confuse us because
intuitively attitudes seem to be closely related to behaviors. For example, we expect
that health conscious people will refrain from health impairing behaviors such as
smoking. Decades of research on attitudes, however, have shown equivocal results
regarding attitude’s ability to predict behavior. An attitude’s poor predictive valid-
ity is especially striking when we consider general attitudes towards, for example,
health the environment and very specific intuitively associated behaviors like avoid-
ing fast-food or donating to environmental organizations (cf. Ajzen & Fishbein,
2005). As a consequence of this notorious attitude-behavior gap, social psychol-
ogists have essentially abandoned the idea of direct and straightforward relation
between an attitude and a behavior (Greve, 2001). Rather than seeking to establish
the attitude’s direct impact on a behavior, contemporary researchers into attitudes
focus on new determinants of behaviors and develop social-cognitive models that ad-
dress mental processes behind the performance of behaviors (e.g., Strack & Deutsch,
2004; Wallace, Paulson, Lord, & Bond, 2005).

A seminal explanation of the inconsistency between declarations and actions was
proposed by Donald Campbell (1963) over forty years ago. He argued that an ob-
served inconsistency is more apparent than real, and that in fact both verbal decla-
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2 General Introduction

rations and actions stem from the same underlying attitude, that is, from the same
acquired behavioral disposition. Campbell highlighted, however, that declarations
were easier to perform than overt acts. Therefore, ignoring the relative difficulty
of behaviors, (or situational thresholds in Campbell’s terminology) amounts to a
pseudo-inconsistency. Taking the Al Gore example, Campbell’s proposition may be
explained as follows. Lecturing about the harmful effects of carbon dioxide is prob-
ably a lot easier than refraining from using an SUV or a private plane. Al Gore who
declares engagement in environmental issues but fails to resign from commuting by
car is not inconsistent. He probably has a lower level of an environmental attitude
than a person who would manage to realize both declarations and overt behaviors.

Surprisingly, relatively little research has been done to test various assumptions
deriving from Campbell’s situational thresholds hypothesis (for some examples see
Kaiser & Biel, 2000; Kaiser, Oerke, & Bogner, 2007; Kaiser & Wilson, 2004). Re-
cently, a theoretical framework inspired by Campbell’s proposition and referred to
as Campbell’s paradigm has been developed by Kaiser, Byrka, and Hartig (2008). In
this thesis, we consolidate existing research and provide new empirical arguments in
support of Campbell’s paradigm. Our studies concentrate on the domains of health
and the environment. Commonly, health or environmental interventions target an
attitude as an intermediate step to ultimately change a behavior. Therefore, in
applied domains such as health management or environmental conservation a solid
link between an attitude and a behavior is more than desired. This thesis attempts
to demonstrate that Campbell’s paradigm provides a formal and an axiomatic link
between attitudes and behaviors (Greve, 2001).

1.1 What is an attitude?

1.1.1 Definition

In the first Handbook of Social Psychology Allport (1935) called an attitude “the
most distinctive and indispensable concept in social psychology”. Despite a common
agreement on the relevance of the concept, over decades, theorists have varied greatly
in their opinions on the adequate definition of an attitude (e.g., Dawes & Smith,
1985).

The first definition appeared in the literature relatively early, but it was so broad
that it could describe virtually any psychological construct of interest. Allport
(1935) proposed that an attitude is “a mental and neural state of readiness, orga-
nized through experience, exerting a directive or dynamic influence upon the indi-
vidual’s response to all objects and situations with which it is related”. Growing
need to measure an attitude contributed to further narrowing of the concept. Most
researchers have proceeded from the definition of Katz (1960) who proposed that
“an attitude is the predisposition of the individual to evaluate a particular object
in a favorable or unfavorable manner” (p. 168).

Contemporary theorists have come to the consensus that the main characteristic
of an attitude is its evaluative nature, which becomes tangible in favorable or unfa-
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vorable reactions to an object, person, institution or event (Eagly & Chaiken, 1993).
Researchers have also largely agreed that an attitude, like all theoretical concepts
in psychology, is a latent, hypothetical construct that is not directly observable. In
consequence, it has to be inferred on the basis of tangible responses to an attitude
stimulus (Ajzen, 2005).

1.1.2 Responses to attitude objects

By definition, observed responses have to carry some positive or negative valence,
but aside from this requirement they can be of various types. The most popular
classification of tangible responses goes back to Plato and was later adopted by
advocates of tripartite theory who categorized responses into cognitive, affective
and behavioral (Rosenberg & Hovland, 1960). For practical reasons responses are
also often divided into verbal and nonverbal (see Figure 1.1).

Cognitive responses are grounded in thoughts about an attitude object. They
can manifest themselves as verbal expressions of beliefs regarding an attitude object
or nonverbal perceptual reactions to an object. For example, verbal expressions in
respect with a charity organization can be either an expression of the belief that
such an organization helps poverty-stricken people or the belief that its members
do nothing but evoke a sense of guilt in ordinary citizens. Nonverbal cognitive
reactions are more difficult to capture and assess. Usually, to measure an attitude,
reaction time on positive and negative stimuli related to an attitude object are
compared. The assessment of an attitude is based on the assumption that persons
with a positive attitude toward an object in general react faster to a positive than
to a negative stimulus (e.g., Greenwald & Banaji, 1995).

Affective responses refer to evaluations and feelings either verbally expressed
or detected as physiological reactions to an attitude object. Verbal affective reac-
tions referring to a charity organization can be expressions of admiration or disgust.
Nonverbal affective reactions can be facial expressions or other bodily reactions to
an attitude stimulus such as a charity organization.

Behavioral responses can be either expressions of behavioral intentions or
overt, observed acts (Ajzen, 2005). The valence of behavioral reactions can be
observed in approach and avoidance responses to an attitude object. An example
of a nonverbal approach response toward a charity organization is donating money
to such an organization. An avoidance reaction is, for example, refraining from
signing a petition postulated by such an organization. Verbal behavioral responses
are expressions of an intention to perform or not to perform a certain behavior such
as donating money to a charity organization.

1.1.3 Inferring attitude

All three types of responses, cognitive, affective and behavioral, are external,
observable cues to infer a latent attitude. Traditionally, behaviors were considered
the most important indicators to infer dispositions such as sociability, clumsiness, or
aggression (Heider, 1958; Kelly, 1971, 1972, 1973; Reeder & Brewer, 1979). Inter-
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STIMULI

Attitude objects

AFFECT
Physiological responses
Statements of affect

COGNITION
Perceptual responses
Verbal evaluations

BEHAVIOR
Overt reactions
Expressed intentions

DISPOSITION

General attitude
- -�

�
�
��
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Figure 1.1: Classification of responses that serve as cues to infer attitudes based on
Rosenberg and Hovland’s (1960) tripartite theory. Affective, cognitive, or behavioral reac-
tions occur in response to a relevant stimulus such as social groups, social issues, institutes,
or people. Tangible responses can be either nonverbal or verbal as presented in the diagram
in respective order under three main responses types.

estingly, with the exception of Bem’s (1967) self-perception theory, relatively little
attention has been paid to inferring attitudes from behaviors. Also the behavioral
component of an attitude has been rather neglected in the literature. This is quite
surprising because in every day life people often infer attitudes on the basis of ac-
tions. For example, if one observes a person who studies Russian, often travels to
Moscow and reads novels by Dostoyevski, he or she concludes with a dose of cer-
tainty that such a person is fond of Russia and has a positive attitude toward this
country.

Some early attempts to introduce a behavioral definition of an attitude did not
fall on fertile ground at the dawn of the cognitive revolution in psychology. For
example, the proposition of Campbell (1950) that “an individual’s social attitude
is a syndrome of response consistency with regard to social objects” (p. 31) did not
find many proponents.

Researchers have rather concentrated on a cognitive component. The focus on
cognitive responses has shaped the direction of theorizing about formation, change
and measurement of attitudes. Peoples’ beliefs and thoughts about an attitude
object have been regarded as main indicators of the level of an attitude. This is
probably partially due to measurement procedures that have been used to assess an
attitude (cf. Ajzen & Madden, 1986; Madden, Ellen, & Ajzen, 1992). Usually, an
attitude stimulus is an evaluative statement, which forms part of a larger attitude
scale and responses are verbal, evaluative reactions to the stimulus. The level of a
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person’s attitude is established based on the sum of raw scores of all the responses
in a scale. In other words, to infer an attitude researchers rely on what people say
they value rather than on what people actually do.

1.1.4 Attitudinal disposition

We have already mentioned similarities between attitudes and other dispositions
such as personality traits. For example, they can both be inferred from behaviors
and they are hypothetical constructs derived from tangible responses. Although
attitudes have a lot in common with traits such as honesty, sociability, or self-
esteem, it is probably noteworthy to make a few distinctions between the two types
of dispositions. In the case of attitudes, observable responses have an evaluative
character and they directly refer to an attitude object. Also, attitudes are somehow
less stable and more sensitive to changes than traits (Ajzen, 2001). In the definition
of an attitude some theorists exchange the term predisposition for the term tendency,
arguing that attitudes do not necessarily have to be durable and stable as the term
predisposition would suggest (Eagly & Chaiken, 1993).

Traditionally, two types of attitudes have been distinguished with respect to
their specificity and stability (Ajzen & Fishbein, 2005). The first type has been
disposition-like general attitudes toward such stimuli as physical objects, social is-
sues, or social groups (e.g., an attitude toward Greenpeace or toward Italian food).
The second type are attitudes toward specific behaviors with respect to an atti-
tude object (e.g., donating money to Greenpeace, or ordering Pizza). Although the
distinction between general and specific attitudes can be practically advantageous,
theoretically it seems redundant. In fact, an attitude toward an action or expression
of such an attitude is guided by a general disposition to react on an attitude object.
For example, an attitude toward donating money to Greenpeace is probably, in any
case, determined by an overall general attitude toward this organization.

In conclusion, an attitude is a general latent disposition which underlies affective,
cognitive, and behavioral responses to an attitude object. These responses carry
either a positive or negative value, which may be expressed either verbally or non-
verbally. Theoretically, all three types of responses should be diagnostic for the
disposition of interest. Consequently, the link between attitudes and behaviors
should be firm and straightforward. Decades of research, however, have failed to
confirm this logical assumption.

1.2 Attitude - behavior relation

1.2.1 Classic studies: first doubts

The great interest in an attitude concept as such has been nurtured by the
belief that an attitude was a direct precedent of a behavior, and therefore a key to
predicting and explaining human actions. Early studies advocated that attitudes
were closely related to behaviors. For example, religious students had more positive
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attitudes towards the church than non-religious students (Thurstone & Chave, 1929)
and army recruits held a more positive attitude towards war than civilians (Stagner,
1942).

Probably, the first doubts surrounding the existence of a coherent link between
attitudes and overt acts were cast in response to the illustrative study by LaPiere
(1934). LaPiere accompanied by a young Chinese couple, toured around the United
States and despite strong prejudices against the Chinese at that time, he and his
guests were received in almost all of the 251 visited restaurants, hotels and inns.
Nonetheless, when the owners of those hospitality establishments were later asked
in a letter if they would receive a Chinese couple, almost all (92%) respondents gave
a negative answer. Admittedly, LaPiere’s study has been widely criticized for the
lack of methodological thoroughness. For example, the researcher had no control
over the sample and he could not be sure whether the same persons received the
Chinese and responded to the letter. Also, the response rate in the second phase
of the study was rather low and did not exceed 50% contributing possibly to the
bias in the results. Despite many flaws, however, the extreme findings provoked first
debates on whether people always act in accordance with their attitudes. Additional
evidence casting doubts on the firm attitude-behavior relation was found in studies
on prejudice gainst the Afro-Americans. For example, DeFleur and Westie (1958)
observed that some respondents refused to take a picture with an Afro-American
despite their verbally expressed, positive attitudes toward the minority.

A few decades later, an influential review by (Wicker, 1969) contributed to the
growing skepticism concerning the utility of an attitude concept. After examination
of over thirty contemporary studies, Wicker concluded that a correlation between
attitudes and behaviors rarely exceeded 0.30 and was often close to zero. As a result,
he postulated abandoning the idea of attitude being closely related to behavior.

1.2.2 General attitude - general behavior: aggregation

Whereas Wicker’s review discouraged some theorists, others sought ways to im-
prove poor correlations between attitudes and behaviors. In particular, researchers
pointed out that the studies reviewed by Wicker (1969) investigated correlations
between very broad and general issues such as discrimination, prejudice or job-
satisfaction and a specific behavior such as signing a petition or taking a picture
with an Afro-American (cf. Fishbein & Ajzen, 1974; Epstein, 1979, 1983). Ac-
cordingly, some theorists argued that single instances of behavior were unreliable
measures of a behavioral tendency, because a behavior is not only caused by a gen-
eral attitude but also by a range of additional factors. For example, donating to
an environmental organization might be a function of a pro-environmental attitude,
but also could be influenced by the wealthiness of a contributor or whether he was or
was not approached by a volunteer collecting money. General attitudes could show
correlations with a behavior only if a behavioral measure was aggregated across
specific behaviors. The aggregation of behaviors representative for the domain of
interest should minimize the influence of other factors and increase reliability of the
measure of a behavior.
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Fishbein and Ajzen (1974) systematically approached the problem of an aggre-
gation and proposed the term multi-act criteria for the assessment of an attitude
measured with a compound of behaviors and the term single-act criteria to the be-
havior measure containing a single behavior. Indeed, empirical results confirmed the
effectiveness of multi-act criteria. In studies with a behavioral measure consisting
of an aggregation of behaviors representative for the whole domain such as religious
behaviors or pro-abortion acts, an attitude-behavior relationship appeared to be
stronger than when only a single behavior was considered (Fishbein & Ajzen, 1974;
Werner, 1978). The main reason for an aggregation of behaviors was an increase
in the reliability of the measure by diminishing the measurement error (Epstein,
1979, 1983). The principle of aggregation seemed to be an effective way to increase
correlations between general attitude and behavior. Nonetheless, the response was
probably too obvious and the focus of researches shifted to specific behaviors.

1.2.3 General attitude - specific behavior: moderation

Some theorists have not entirely abandoned the idea of predicting specific be-
haviors from general attitudes. They argued that the attitude-behavior relationship
is not direct, but moderated by other person-related or situational factors (Ajzen &
Fishbein, 2005). For example, self-monitoring was found to diminish the impact of
an attitude on a behavior (Snyder & Kendzierski, 1982). Specifically, persons high
in self-monitoring are highly aware of the appropriateness of a certain behavior in
certain social or interpersonal context. As a result, such an awareness might hinder
an expression of attitudes in some circumstances. Examples of external moderators
are personal involvement and a direct experience with an attitude object which gen-
erally increase observed correlations between an attitude and a behavior (Ajzen &
Fishbein, 2005).

Fazio and Towles-Schwen (1999) proposed a more sophisticated model (MODE)
to explain the moderation effect of an attitude’s strength and accessibility. The
MODE model assumes that attitudes can be activated either in a deliberate or in
an automatic way. To activate an attitude in a deliberate fashion a person needs to
be motivated and have a cognitive capacity to retrieve information on an attitude
object. In the case of low motivation and capacity, an attitude is activated in an
automatic way. Fazio and Towles-Schwen (1999) defined an attitude as a learned
association in memory between an object and an evaluation of that object. The
stronger the association, the greater the chance that an attitude will be activated
and will influence perception of an attitudinal object. Attitudes easily accessible
from memory are better predictors of specific behaviors than weak, inaccessible
attitudes. In other words, the stronger the attitude, the stronger an attitude’s
effect on a behavior. The moderation effect of an attitude’s strength is especially
evident in an automatic fashion of treating information.

Undoubtedly, the discovery of new moderating variables has contributed to the
better understanding of an attitude-behavior relation and has been coherent with
the belief that humans are complex individuals. Nonetheless, multiplying the num-
ber of moderators seems to be a mixed blessing, as moderators usually depend on



8 General Introduction

other variables in higher order interactions (Ajzen, 2005). As a consequence, com-
plex relations between variables might be difficult to interpret and might limit the
predictive utility of an attitude construct.

1.2.4 Specific attitude - specific behavior: compatibility

In practice, researchers might be more interested in a specific attitude toward
actions to directly predict and change a specific behavior such as screening for can-
cer or voting in presidential elections. In such instances, Ajzen and Fishbein (1977)
suggested applying the principle of compatibility. The compatibility rule can be
thought of in terms of generality and specificity of the measure. The principle spec-
ifies that every behavior of interest may consist of action, target, context and time.
Behavioral criteria designed to measure behavior vary from specific to general with
respect to each of these four elements. A criterion may assess a) a single action or
a range of actions, b) a single target or a range of targets, c) in a single context or
a range of contexts, and d) at a single time or a range of times. Accordingly, the
principle of aggregation is a specific instance of the more general rule of compati-
bility. An aggregation of behaviors produces a measure compatible with a general
attitude.

To predict a specific behavior, a specific attitude about this behavior should
be measured. For example, if we are interested in predicting screening for cancer
in Saint Joseph Hospital next Friday, we should also measure an attitude toward
screening for cancer in the same place at the same time. In a number of studies,
compatible declarations concerning specific actions such as an infant-feeding method
or a fitness regime appeared to be good predictors of specific actions (Manstead,
Proffitt, & Smart, 1983; Terry & O’Leary, 1995).

The problem with the compatibility rule and focusing on specific behaviors,
however, goes beyond mere correlations. A broad application of the compatibility
principle has shifted the interest of researchers from general attitudes to more spe-
cific attitudes toward behaviors. One important aspect that was compromised in
that way was the meaningfulness of the relations that were examined, that is, the
possibility of explaining findings in general terms. Sometimes studies employing the
compatibility rule refer to behaviors on such a specific level that the psychological
significance of the findings could be questioned (Ajzen, 2005; Kaiser, Schultz, &
Scheuthle, 2007).

1.2.5 Predicting behaviors from intentions

The application of the compatibility rule inspired the idea that specific behavior
should be predicted from intentions, i.e., from motivation-based indicators directly
related to specific behaviors. A behavioral intention has been considered an atti-
tudinal indicator the most proximal to an overt behavior (Fishbein & Ajzen, 1975;
Kothandapani, 1971), and as such it should be the best predictor of a single action.
An intention expresses a person’s willingness to perform a certain behavior and cap-
tures motivational factors that influence behavior. The stronger the intention to
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perform a certain behavior the larger the probability that this behavior will be per-
formed. By suggesting that behaviors are under the control of intentions, behaviors
are considered to be volitional or voluntary. In other words, a behavior is reasoned.
Much of the research on the intention-behavior relation and on the determinants of
intention was made in the context of the theory of reasoned action, TRA (Ajzen &
Fishbein, 1980; Fishbein & Ajzen, 1975) and the theory of planned behavior, TPB
(Ajzen, 1991).

Fishbein and Ajzen first proposed a multi-determinant model of behavior, which
was largely inspired by advances in structural equation modeling. TPB, which might
be seen as an improved TRA, specifies that intention is determined by an attitude
towards behavior, a subjective norm and a perceived behavioral control. An attitude
is conceived as beliefs about consequences of performing a certain behavior and
evaluation of these consequences. A subjective norm is determined by normative
beliefs, i.e., beliefs about an approval or a disapproval of a behavior by important
others. Finally, a perceived behavioral control is defined beliefs about the existence
of factors that facilitate or hinder performance of a behavior (Ajzen, 1991).

Meta-analytical studies over the years have shown that TRA and TPB models
explain on average between 40% and 50% of the variance in intention, and between
19% and 38% of the variance in behavior (e.g., Armitage & Conner, 1986; Sut-
ton, 1998). Undoubtedly, 60% to 80% of the unexplained variance leaves room for
improvement. Whether such an amount of uncertainty is a lot or not is open to
discussion. What is certain, however, is that linear relation between attitudes and
behaviors is far from perfect, even if the most proximal attitudes such as inten-
tions are considered. Some researchers have accepted the moderate strength of an
attitude-behavior relation arguing that many other relationships in social psychol-
ogy are not more sizeable (Wallace et al., 2005). It must be argued that this is a
rather weak line of argumentation, especially if we are not exclusively interested in
explaining behavior but also in predicting.

Some theorists point to another more fundamental issue related to predicting
behaviors from intentions. For example, Greve (2001) questions whether intentions
can be verified as causes of reasoned behaviors as in principle they are not logically
independent of behaviors. According to the deductive-nomological explanation prin-
ciple, empirical research requires logical independence of causes and effects to entail
meaningful empirical explanation (for more details see Hempel & Oppenheim, 1948;
Popper, 2002). In TRA and TPB, behavior is conceived as reasoned and under vo-
litional control, and consequently, dependent on intention (Ajzen, 1991). The first
argument in favor of the lack of logical independence of causes and effects in these
models is that intentions imply reasoned behaviors. An intention can only be iden-
tified in reference to a behavior. (For example, Ann is willing to keep a diet). The
second argument is that reasoned behaviors imply intentions. The identification of
any reasoned behavior is only possible in recourse to an intention, by definition.
Intentions and behaviors, as defined in TRA and TPB, cannot be logically inde-
pendent and as a result the question of falsifiability of these models can be raised
(Fiedler, 2004).
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In conclusion, from our brief summary of literature, it appears that despite
the significant progress that has been made in understanding an attitude-behavior
relation since the famous Wicker’s (1969) review, the research into attitudes still
lacks the solution that would firmly and formally link attitudes and behaviors (for
more details see Greve, 2001). Unfortunately, formal and logical structure of attitude
theories has been rarely considered (Fiedler, 2004). State-of-the-art research into
attitudes has focused mostly on multiple determinants of behaviors and has explored
variables which explain the strength of an attitude-behavior relationship. Available
social-cognitive models address processes behind the performance of behaviors and
neglect an attitude-behavior relation per se. There is also no coherent and formalized
model to explain inconsistencies on a more specific level between verbal declarations
and actions, that is, between various indicators of a general attitude.

1.3 Campbell’s paradigm

1.3.1 Pseudo-inconsistency

Such a coherent solution to logically link attitude and behaviors was proposed by
Donald Campbell (1963) over forty years ago. He argued that an observed attitude-
behavior inconsistency is more apparent than real, as both declarations and overt
actions reflect the same acquired behavioral disposition. Campbell highlighted that
verbal declarations were behavioral reactions equally diagnostic for a disposition of
interest as overt locomotor behaviors, but the former were easier to perform than the
later. He explained the lack of correspondence between attitudes and behaviors by
arguing that situational constraints such as social norms create different thresholds
for expressing attitudes. Apparent discrepancies between attitudes and behaviors
stemmed from ignoring these situational thresholds, i.e., behavior difficulties.

Campbell’s proposition emerged in direct response to early research on discrim-
inatory attitudes. In Campbell’s analysis of the classic study by Richard LaPiere
(1934) the reactions of the owners of hospitality establishments were not inconsis-
tent. Campbell (1963) argued that the norm of politeness and tolerance created a
situational threshold that inhibited the realization of a discriminatory attitude in
a face-to-face but not in a letter situation. In other words, rejecting well-dressed
visitors in a face-to-face context was a considerably more difficult behavior to per-
form than to refuse a hypothetical reception via letter. Campbell speculated that
participants in LaPiere’s study probably had a moderate degree of prejudice, which
was enough to produce a relatively easy reaction via letter but not sufficient to reject
visitors in a face-to-face situation.

1.3.2 Determinants of behavior

Campbell’s proposition was further developed and validated by Kaiser et al. (e.g.,
Kaiser, 1998; Kaiser, Byrka, & Hartig, 2008; Kaiser, Oerke, & Bogner, 2007; Kaiser
& Wilson, 2004) to become a coherent and theoretical framework referred to as



1.3 Campbell’s paradigm 11

Campbell’s paradigm. Kaiser, Byrka, and Hartig (2008) postulated that situational
thresholds arise as a consequence of various psychological or physical costs related to
the performance of a certain behavior. For example, the cost of buying healthy nu-
trition might be economic, since food with a bio-label is expensive, whereas counting
calories or exercising involves personal effort and time.1

Situational thresholds are boundary conditions that have to be overcome for a
general attitude to manifest itself in a behavior. The higher the level of a person’s
attitude the greater is the probability that situational thresholds will be overcome
and a behavior will occur. Consequently, the performance of a behavior is jointly
determined by the total cost related to the realization of the behavior and the
level of a person’s general attitude.2 The idea that a behavior depends on internal
(personal) and external (situational) factors is by no means new. This model is
coherent with the classics in social psychology and Kurt Lewin’s famous equation
B = f (P ,E ), which specifies that behavior is a function of the person and his or
her environment. Campbell’s paradigm is a more specific and formalized solution
for this fundamental principle.

1.3.3 Behavior-based disposition

The level of person’s general disposition can be inferred on the basis of the num-
ber and the difficulty of behaviors he or she performs. The more obstacles a person
overcomes, the more evident is his or her engagement and the positive attitude
toward the case. If one observes somebody who regularly recycles old batteries, re-
frains from using a car and donates to an environmental organization, then he or she
has no doubts that such a person is environmentally conscious and aims to realize
the goal of protecting the environment. Why should somebody get involved in all
these demanding behaviors if not for the protection of the environment? As can be
observed in Figure 1.2 the more difficult behaviors a person performs, the higher is
his or her level of attitude. Also, it is highly likely that if somebody performs more
difficult behaviors, he or she will also manage less demanding behaviors. Accord-
ingly, more demanding actions require higher levels of a relevant attitude than less
demanding ones.

In order to be able to draw conclusion about an attitudinal disposition it is
essential to systematically observe an array of behaviors. Observation of a single
behavior is not enough to reach a conclusive judgment on the motive behind the act.
For example, a person who refrains from sending her child to a school dominated
by a minority might do so because of prejudice, but also because of her belief that
the level of education in this school is not high enough for her child.

1The cost of performance of a certain behavior directly translates to this behavior’s difficulty.
The higher cost the more difficult the behavior. We accept an operationalization of difficulty
similar to this in the classical test theory, in which difficulty is defined as the percentage of persons
that perform a certain behavior. For more details see p. 24

2Kaiser and Wilson (2004) showed that the classic Rasch model is an adequate formalization
of the described relation. A more detailed description of the principles related to Rasch modeling
and computation of difficulty are given in Chapter 2.
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Figure 1.2: Inference of the level of an attitude is based on the difficulty of performed
behaviors. The more difficult the behaviors that are performed, the higher the level of an
attitude. Note that B+ stands for an extremely difficult behavior, B0 for a moderately
difficult behavior, and B− for an extremely easy behavior, A+ stands for an extremely
high level of a disposition (a positive attitude) and A− for an extremely low level of an
attitudinal disposition (a negative attitude).

In accordance with the classic motivation theory, we assume that human actions
are motivated by one or more goals (Maslow, 1943). We define actions here as
behaviors that “persons have chosen to perform, and perform for a reason”(Greve,
2001). By definition, reflexes such as squinting or shivering are not thought of as
actions in our understanding. At the same time, some behaviors that we consider
are performed automatically without involving too much attention. Nonetheless,
automatism does not exclude volitional and intentional performance (e.g., Ouellette
& Wood, 1998).

As human behaviors are under volitional control they are performed for a reason,
i.e., they are performed to achieve certain goals. Thus, observed behaviors are
means to realize goals. We accept a standard definition of a goal as an internal
representation of a desired state (see e.g., Austin & Vancouver, 1996). A goal itself
does not have to be explicit and constantly accessible to conscious awareness. For
example, some higher order goals such as well-being, the need of achievement or
the need of affiliation do not have to be entirely conscious and constantly accessible
(e.g., Maslow, 1943; Verplanken & Holland, 2002; Weinberger & McClelland, 1990).

Also, an actor does not have to be fully aware of every behavior that leads to
the realization of the goal (Ouellette & Wood, 1998). Well-practiced activities, such
as exercising or picking up a phone, might not be accessible to conscious awareness.
Some situational constrains are also imposed on behaviors that are performed be-
yond full awareness. For example, in some countries using green energy is the only
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possible option offered by an energy supplier and customers might not be aware of
their contribution to saving the environment.

The goals we focus on are broad modes of conduct such as preservation of the
planet or being an academic-professional rather than outcome events or endpoints
such as receiving a doctorate degree or winning marathon (Austin & Vancouver,
1996). We consider both meta-goals or general values such as being good or main-
taining self-image and lower-order goals in goals’ hierarchy such as being healthy or
protecting animals’ rights (cf. Schwartz, 1992).

In accordance with traditional approaches to goal structure, we believe that goals
display the property of equifinality, i.e., they can be achieved by different means
(Austin & Vancouver, 1996). With our approach we emphasize that people have a
choice which means they use to realize their goals. Moreover, it seems reasonable
to assume that, in general, people rather favor means that require less effort and
involve less cost (cf. Kaiser, Midden, & Cervinka, 2008).

Campbell argued that behavioral means to attain a goal are learned in the
process of socialization and he referred to an attitude as an acquired disposition
(Campbell, 1963). In this thesis, we leave aside the discussion of whether behaviors
or skills are acquired or inborn, as we think it is irrelevant for the main line of our
argumentation.

1.3.4 Difficulty of behaviors

Traditionally, the difficulty of a behavior has been considered to be subjective
and person-specific. Consequently, social constraints would have to be perceived
before they guide a performance (e.g., Brehm, Wright, Solomon, Silka, & Greenberg,
1983; Lewin, 1943; Ross & Nisbett, 1991). We argue, however, that situational
constraints may hinder or facilitate the performance of a behavior regardless of the
earlier recognition. For example, for some people the Pacific Ocean may seem easier
to sail across than for others, but storms and heavy currents might be an obstacle
impossible to overcome, independent of individual perception.

Climate, infrastructure, and topography are impactful situational factors that
guide peoples’ behaviors. For example, well organized bicycle paths facilitate com-
muting by bike in the Netherlands more than in Germany (Kaiser, Midden, &
Cervinka, 2008). Situational factors can hinder or facilitate a behavior indepen-
dent of a person’s perception. For example, a person who lives on the fourth flour
of a building without a lift exercises daily even if he or she is not health conscious
at all. Situational constraints depend on the conditions in which a behavior takes
place. Therefore, these constraints are behavior- and not person-specific. In other
words, situational thresholds influence the performance of a behavior independent
of the actor and the perception of the behavior’s difficulty.

In a recent study, Scheuthle, Carabias-Hütter, and Kaiser (2005) showed that
situational factors such as infrastructure, affluence or climate were reflected in the
different difficulty of various ecological behaviors in Spain and Switzerland. For ex-
ample, due to a mild climate in Spain refraining from using a tumble drier appeared
to be easier than in the colder Switzerland. By contrast, donating to an environ-
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mental organization was an easier task for the generally wealthier Swiss than for
the Spaniards.

Although the impact of objective constraints on a behavior seems unquestion-
able, perceived constraints and control over the performance of a behavior have
attracted far more attention from psychologists. The most systematic approach
to perceived control was probably presented by Albert Bandura (1977), who pro-
posed that perceived self-efficacy comprised “judgements of how well one can exe-
cute courses of action required to deal with prospective situations” (Bandura, 1982,
p. 122). Empirical research confirmed that self-efficacy beliefs strongly influence
the performance of a behavior, choice of actions, and effort expended during perfor-
mance (Bandura, 1982, 1991).

In the theory of planned behavior, perceived behavioral control is treated as
a substitute or as a proxy to estimate actual control over behavior. In fact, the
influence of perceived control on the behavior appeared to be larger when the per-
ception of control accurately reflected actual control over the performance (Ajzen,
1991). In most of cases, people are quite accurate in judging about the difficulties
of objective constrains set on behaviors (see e.g., Kaiser & Gutscher, 2003). In a
recent study, Kaiser and Schultz (2009) asked their participants to evaluate the diffi-
culty of behaviors that they declared to perform. Researchers found that subjective
perception (measured as perceived behavioral control) and objectively measured dif-
ficulty (measured as the proportion of persons that perform a behavior) were highly
coherent and correlated at r = .98. 3

In conclusion, both objective situational constraints and their subjective percep-
tions may influence the performance of a behavior. On the one hand, taking the
Pacific Ocean example, objective constraints like storms or currents would hinder
even the most skilful sailors. On the other hand, the perception of the task as
extremely difficult might prevent some from executing a dangerous behavior even
before trying. In any case, the idea of objective difficulty and actual control has
been greatly neglected in psychological research. Although people are generally
quite accurate in estimating actual control for some behaviors, such as academic
performance, perceptions of control happen to be imprecise and rather unrealistic
(Ajzen & Madden, 1986). An advantage of introducing objective constraints into
behavioral models is the possibility of a more precise and a more general prediction
of performance.

3The concept of cost is also addressed in the expectancy-value model, which lies at the heart
of defining an attitude in the theory of reasoned action and the theory of planned behavior. The
model specifies that an attitude (defined in an abstract sense as an evaluation) is a function of
a subjective probability that an attitude object leads to expected consequences and of a value
ascribed to these consequences (for the review see Eagly & Chaiken, 1993). Consequences are
costs and benefits related to an attitude object. In that sense a subjective cost is included in a
definition of an attitude in TRA and TPB. Nonetheless, in our view, it is distinct concept than
perceived barriers and obstacles captured by perceived behavioral control. Empirical evidence in
favor of this reasoning is an increased predictability of TPB in comparison to TRA after inclusion
of perceived behavioral control (Ajzen, 1991).
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1.3.5 Direct impact of difficulty

Campbell’s paradigm predicts that both the difficulty of a behavior and an atti-
tude have a direct influence on a behavior. Accordingly, attitudes influence behavior
to the same extent, independent of the behaviors difficulty. This assumption is in
conflict with the dominant interactionist view in social psychology. Advocates of
the interactionist perspective posit that the more difficult a certain behavior is, the
greater the influence should be of the attitudinal factor on this behavior (Schultz
& Oskamp, 1996; Wallace et al., 2005). So, with the increasing costs of a behavior
an attitude should become a more relevant factor in determining behavior. In other
words, difficulty interacts with an attitude in the impact on behavior.

The interactionist view also remains at odds with the assumption of the the-
ory of planned behavior. TPB predicts that the perceived difficulty of a behavior
(measured with a perceived behavioral control, PBC) does not interact with the
behavioral intention. Instead, PBC either has a direct impact on a behavior or the
influence of PBC is mediated by intention (Ajzen, 1991; Kaiser & Gutscher, 2003).
Initially, Ajzen (1991) expected “based on the past theory as well as intuition” that
perceived behavioral control would interact with an intention to engage in a behav-
ior. Nonetheless, his assumption did not find empirical support, as six out of seven
studies that he examined for interaction effects gave no support for his hypothesis.
No significant interaction between perceived behavioral control and intention was
found for such behaviors as losing weight, participating in elections, cheating, or
shoplifting (Ajzen, 1991).

Empirical research exploring moderator effects of difficulty on an attitude-behavior
relation provided equivocal and inconsistent results. Whereas some studies spoke
to a positive linear relationship between difficulty and the strength of an attitude-
behavior relation (Schultz & Oskamp, 1996), others revealed a negative linear rela-
tionship (Diekmann & Preisendörfer, 1998). Guagnano, Stern, and Dietz (1995), in
turn, proposed the model which assumes a curvilinear attitude-behavior relationship
with a decrease in the relationship’s strength both when the difficulty of behaviors
is either high or low.

Kaiser and Schultz (2009) challenged the interactional hypothesis by analyzing a
large sample (N = 3300) composed of five different data sets. The analysis showed
that the impact of attitudes on their corresponding behaviors did not depend on
behavior difficulty. In the case of extremely easy and extremely difficult behav-
iors, lack of variability was observed both for attitude and behavior variables. In
other words, ceiling and floor effects occurred in the data, which presumably af-
fected the magnitude of attitude-behavior correlations at the two extreme ends of
behaviors’ difficulty. Kaiser and Schultz (2009) speculated that the restriction of
variability in very easy behaviors was the reason for discovered interactions between
the difficulty and an attitude in previous studies (Guagnano et al., 1995; Schultz
& Oskamp, 1996). Unfortunately, the objective difficulty of behaviors examined in
studies within the interactionist approach has been never assessed. The behaviors
that were used, however, i.e., paper and glass recycling, have been regularly found
to be easy to perform (cf. Kaiser, Midden, & Cervinka, 2008). Therefore, it is likely
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that ceiling and floor effects have been responsible for discovered interactions. The
alternative to interactionist explanation, however, needs more empirical support as
in some studies (e.g., Ölander & Thøgersen, 2006) floor effects with such behaviors
as recycling were not observed.

1.3.6 Other approaches to Campbell’s proposition

Apart from the approach proposed by Kaiser and colleagues (summarized in
Kaiser, Byrka, & Hartig, 2008), little empirical research has been done to test
the situational thresholds model. To the best of our knowledge, only two quasi-
experimental studies have attempted to validate Campbell’s hypothesis. Ajzen,
Brown, and Carvajal (2004) expected that participants who after endorsing an eas-
ier task failed to perform a relatively difficult task, will differ in their level of attitude
from participants who succeeded in performing both an easy and a difficult task.
More specifically, the participants in a study declared whether they wished to con-
tribute financially in a hypothetical situation to a scholarship fund. Subsequently,
they were asked to contribute to the fund for real. Those participants who both de-
clared that they would contribute and indeed contributed in the real situation were
considered consistent. Participants who failed to contribute in the real situation
were considered inconsistent. The results of the study failed to show differences in
the level of an attitude between consistent and inconsistent contributors and were
interpreted by the authors as a reason to refute Campbell’s hypothesis. Similar
results were found in the study by Sheeran (2002). Participants who declared will-
ingness to exercise, and in fact succeeded in doing so, did not differ in their attitudes
toward exercising from the group of participants who did not go beyond declarations
and failed to exercise. In other words, no altitudinal differences between consistent
and inconsistent exercisers were observed.

In response to prior findings, we argue that the failure to confirm Campbell’s
hypothesis originated in shortcomings in the methodological procedure. More specif-
ically, an applied measure of attitude and presumable lack of enough power to de-
tect attitudinal differences could underly the results reported by Ajzen et al. (2004)
and Sheeran (2002). In both studies, an attitude was measured as an evaluative
construct, based exclusively on verbal statements. Such a measure might not be
sufficiently sensitive to detect behavioral consistency and discriminate persons with
extremely high and low levels of an attitude (for a more detailed discussion see
Chapter 4). Moreover, the behaviors used in both studies could be too similar in
their difficulty to reveal differences. The difficulty of behaviors has to be specified
empirically and quantified rather than be a subject of speculation. For example,
how to explain that only 7% of respondents in the Netherlands declared that they
talked with friends about environmental issues but at the same time 15% declared
that they belonged to the environmental organization (Kaiser, Midden, & Cervinka,
2008). The problem of detecting differences is even more evident with small samples
and with consequently small statistical power. In sum, we believe that the proper
testing of Campbell’s paradigm requires application of the measure, which satis-
fies assumptions of the model. Commonly applied measures of an attitude based
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on cognitive evaluations are probably not adequate to capture a latent behavioral
disposition.

To our knowledge, there has been only one study, by Raden (1977) that directly
applied a proposed by Campbell (1963) scalogram approach to test his hypothesis
on situational thresholds. Raden analyzed, applying a Guttman scale, a number
of contemporary studies that were previously reported in the review by Wicker
(1969). Before conducting the main analysis he excluded the instances of “real”
inconsistency, i.e., all the cases in which a more demanding task but not the easier
was performed. In the scalogram approach only these cases departed from the
cumulative nature of the scale. In practice, they constituted marginal proportions
of the samples. A reanalysis of the data confirmed that pseudo-inconsistencies found
in prior research were part of a general item-difficulty artifact.

In opposition to Campbell (1963) and Raden (1977), who propose a Guttman-
like model to empirically test the situational thresholds hypothesis, we believe that a
more flexible stochastic solution provides a better representation of human behavior.
We argue, that people do not have to behave in an entirely deterministic manner.
We also do not expect that situational thresholds are imposed on people in a de-
terministic way. Some variability in behavior is possible, because life circumstance
often change. If we assume that individuals can freely choose from various options
to manifest their attitudes, irregularities in performance are inevitable. Even a
person that usually keeps a very healthy and balanced diet might consume greasy
fast-food on some occasions. Such occasional exceptions are not at odds with a
general tendency. By choosing a probabilistic instead of a deterministic solution,
we compromise some explanatory precision of the model. Instead of predicting in a
0-1 manner whether a certain behavior will be performed or not, we estimate the
probability of a behavior’s endorsement. In sum, a probabilistic model seems to be
more realistic and to better reflect the way in which an attitude is realized in real
life.

1.4 Conclusions

Ever since the concept of an attitude appeared in the literature, researchers have
been interested in the question of attitude-behavior consistency. Recurrently found
poor correlations between attitudes and behaviors cast doubt on the utility of an
attitude concept. Contemporary theorists have seemed to accept the moderate size
of the attitude-behavior relationship and have concentrated on specific conditions in
which this relationship is larger or smaller (Wallace et al., 2005). Some researchers
have found that attitude better predicts behavior when it is strongly held and easily
accessible (Fazio & Towles-Schwen, 1999). Others have found that attitudes have to
be compatible with behaviors to predict them accurately (Ajzen & Fishbein, 1977).
Nonetheless, despite these advances in the research on attitudes, social psychology
still craves for a formal solution that would link general attitudinal dispositions and
behaviors, and would coherently explain why people say one thing and do an other.



18 General Introduction

We believe that Campbell’s paradigm offers such a logical solution that assumes
an obvious and self-evident link between general attitudinal dispositions and various
indicators of an attitude such as cognitive evaluations, overt or reported behaviors
(Kaiser, Byrka, & Hartig, 2008). In other words, Campbell’s paradigm highlights
the axiomatic attitude-behavior consistency. Little research has been done to test
Campbell’s proposition and many assumptions still require empirical support. The
aim of this thesis is to confirm the paradigm in the domain of the environment and
health employing various methodology.

1.5 Thesis outline

This thesis is organized in five chapters. In the General Introduction we summa-
rized theoretical framework and the results from the research on the relation between
attitudes and behaviors. We also presented a new paradigm for attitudes-behavior
consistency first proposed by Campbell (1963) and later developed by Kaiser and
colleagues. The four chapters that follow report the results from empirical studies
which validate Campbell’s paradigm and give support to assumptions that have not
been tested before (cf. Kaiser, Oerke, & Bogner, 2007). The last chapter contains
conclusions, a general discussion on possible implications of the model, and some
directions for future research.

In Chapter 2 we test the assumption stemming form Campbell’s paradigm on
the consistency of cognitive and behavioral indicators of a general attitude. In
line with Campbell’s proposition, we predict that both evaluative statements and
behavioral reports should be diagnostic for the same, latent disposition. We expect
that evaluations about ecological behaviors will form one dimension together with
corresponding ecological behaviors. Evaluative statements, however, will be less
demanding than self-reported behaviors. In other words, situational thresholds for
positive evaluations of ecological behaviors should be lower than for actual, even
self-reported behaviors.

In Chapter 3 we demonstrate that Campbell’s paradigm is more general and is
valid for other attitudes than an attitude toward the environment. More precisely,
we validate the model in the domain of health. We aim to demonstrate consistency
between cognitive evaluations, health behaviors and presumably general health at-
titudes. Analogous to the procedure in Chapter 2, we test the hypothesis that eval-
uations about pro-health behaviors and actual behaviors fall into the same, single
dimension. We also expect that situational thresholds are lower for health evalua-
tions than for health behaviors, even if health behaviors are only recollections of past
performance rather than overt actions. Additionally, we show that behaviors from
various health domains such as nutrition, hygiene, or risk prevention form one class
and are highly consistent, under the condition that we treat them as increasingly
difficult tasks using the Rasch model. Finally, we present some validation proce-
dures for a general health attitude measured in a Campbellian sense as a behavioral
disposition.
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In Chapter 4 we experimentally test the existence of the firm relation between
a general attitude and specific, relevant behaviors. In the first study, with a lab-
oratory experiment, we confirm the possibility of predicting specific behavior from
a general disposition. More specifically, the performance of an objectively difficult
behavior (cooperation in a social dilemma task) is predicted on the basis of the level
of previously known attitudinal disposition toward the environment. In the second
study, the prediction goes in the opposite direction: we infer the individuals’ level
of a general environmental attitude on the basis of whether or not they perform a
demanding ecological behavior (i.e., refraining from consuming animal-based prod-
ucts or self-declared vegetarianism). In line with Campbell’s paradigm, we expect
that persons who endorsed a highly demanding behavior will also hold a higher level
of an attitudinal disposition.

In Chapter 5 with a quasi-experimental field study, we substantiate the existence
of a spillover effect. The spillover effect is the phenomenon of multiple behaviors
change, that is, behavioral chain reactions triggered by persuasion. In a quasi-
field experiment, we address a general attitude and expect multiple behaviors to
be affected systematically. Specifically, we show that advancing a general environ-
mental attitude translates into the performance of ecological behaviors from various
domains such as recycling, consumerism, or mobility and transportation. Theo-
retically, we offer an explanation for the spillover phenomenon that is rooted in
Campbell’s paradigm. The existence of the spillover is necessarily one more piece
of evidence in favor of the axiomatic consistency between attitudes and multiple
specific behaviors.

Finally, in Chapter 6 we give the summary of main findings and discuss theo-
retical and practical implications of Campbell’s paradigm. We also propose some
directions for future research applying the paradigm.



20 General Introduction



Chapter 2

Cognitive and behavioral indicators
of environmental attitude

In his seminal paper Campbell (1963) postulated that verbal declarations and other
behavioral responses toward an attitude object all arise from one underlying acquired
behavioral disposition. He considered evaluative declarations to be behavioral reac-
tions that are equally diagnostic of an attitude as overt locomotor behaviors. In
reference to the study by LaPiere (1934), Campbell argued that both hypothetical
responses and face-to-face reactions of hospitality establishments’ owners were in-
dicators of the same attitudinal disposition. Only verbal declarations should have
been generally easier to endorse than overt behaviors.

Such a conceptualization of an attitude as a behavioral disposition diverges from
the common approach in which an attitude is considered a latent concept tangible
in people’s valuation of an attitude object. More precisely, the level of an attitude
is commonly estimated on the basis of person’s verbally expressed appreciation of
an attitude object. Usually, attitude objects are items with good-bad, appropriate-
inappropriate, or important-unimportant response options (Ajzen & Madden, 1986).

If Campbell was right in his predictions, we should expect that a person’s gen-
eral attitude will be observed both in various evaluative statements, i.e., expressed
thoughts and beliefs, and in locomotor behaviors (Ajzen, 2001). Consequently, cog-
nitive and behavioral indicators of an attitude should be highly consistent and form
a single class of responses related to the same attitude object. Nonetheless, verbally
expressed cognitive responses should be generally less demanding than behavioral
reactions. In Campbell’s terminology a situational threshold for endorsing evalua-
tions should be lower than for overt behaviors.

Campbell himself proposed a Guttman-like solution to formalize consistency be-
tween verbal statements and behaviors. A scalogram approach, however, is too
deterministic, in our view, to properly describe human behavior, as people show
variability in behavior due to changing life circumstances. Therefore, we apply
stochastic and the more flexible Rasch model, which is an adequate formal descrip-
tion of Campbell’s paradigm reasoning (e.g., Kaiser & Wilson, 2004). The Rasch
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model provides a formal link between a general attitude and its various indicators
such as evaluative statements and behaviors.

2.1 Research goals

In this study, by means of cross-sectional survey data, we test Campbell’s propo-
sition that both evaluative statements and behavioral reports stem from one and the
same underlying general attitude. Specifically, we expect that evaluations of spe-
cific ecological behaviors and self-reported ecological behaviors will fall on a single
general environmental attitude.

Subsequently, we will compare the relative difficulty of evaluative statements
and self-reported ecological behaviors. We anticipate that evaluative statements
regarding certain ecological activities will be significantly easier to endorse than
behavioral self-reports both on a general and on a specific level.

We rely on retrospective behavioral self-reports rather than on overt behaviors
because of specific requirements of the Rasch model. Rasch model calibrations
demand relatively large amounts of data to estimate individual attitudes and be-
havioral difficulties.

2.2 Method

2.2.1 Participants and procedure

We randomly sampled 4445 Eindhoven residents from the municipality register
to whom we sent questionnaires via regular mail. Of the 4445 approached persons,
1746 returned completed questionnaires (response rate: 39.7%) either spontaneously
or after one reminder. Their average age was 46 years and 5 months (range: from
15 to 84) and there were 868 female (49.7%) and 878 male (50.3%) respondents.
We admittedly dealt with a convenience sample, which was not representative for
all Eindhoven or Dutch residents. Nonetheless, we think that the sample was large
enough to reflect the diversity in the community.

2.2.2 Measures

Self-reported ecological behaviors. We employed 50 self-reported behaviors
and 12 evaluative statements corresponding to 12 out of 50 behaviors. The 50
self-reported ecological behaviors (see Table 2.1) come from the well established
General Ecological Behavior (GEB) scale (Kaiser & Wilson, 2004). The behav-
iors in the measure represent various domains, such as energy use, transportation,
consumerism, and recycling.

Of 50 behaviors 18 had a dichotomous “yes” or “no” response format (indicating
either “ecological engagement” or “non-engagement” in a certain behavior), for ex-
ample, item #9 in the Table 2.1 “I am a member of a carpool”. The other 32 items
had a polytomous format and were responded to on a five-level response scale from
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“never” to “always”, for example, the item #5 “I buy milk in returnable bottles”.
The answers to polytomous-format questions were later converted to a dichotomous
format by treating the responses “never”, “seldom”, and “occasionally” as incom-
plete endorsement (indicating “unreliable ecological engagement”) and “often” and
“always” as complete endorsement (indicating “reliable ecological engagement”).

Such a recoding procedure is in line with the original scale calibrations (Kaiser,
1998; Kaiser & Wilson, 2004). The motivation for using this procedure was our con-
cern that people generally lack detailed numerical representations of behaviors and
are inaccurate in recalling their retrospective behaviors (e.g., Schwarz, Groves, &
Schuman, 1998). Dichotomous coding also addresses the problem of participants be-
ing generally inconsistent in using the more varied response alternatives (see Kaiser
& Wilson, 2000).

Nineteen of the behavioral items were negatively formulated. Negative responses
to unecological behaviors were recoded as “ecological engagement” responses. For
all items, participants could choose an “I don’t know” option, which was treated
as a missing value. Of all possible self-reported behavioral responses, 12.6% were
found to be missing values. One of the advantages of the Rasch model is that it
deals relatively well with incomplete data matrices and missing values (for details
see Embretson & Reise, 2000).

Evaluative statements. We constructed 12 evaluative items, which corresponded
with 12 specific behavioral items sampled from the set of 50 behavioral self-reports.
The 12 specific ecological behaviors were evaluated with two conventionally used
bipolar response scales (cf. Ajzen & Madden, 1986; Madden et al., 1992). For
six of the 12 selected evaluative statements concerning behaviors (marked with a
* in Table 2.1) we employed a five-point “good-bad” response scale and with six
other behaviors (marked with a + in Table 2.1) we used a five-point “appropriate-
inappropriate” scale.

To match the procedure that is commonly used with the behavioral items, prior
to Rash analysis, we recoded the polytomous response format for the evaluative
statements to a dichotomous one. We collapsed the highest two of the five response
options (“good” and “somewhat good” or “appropriate” and “somewhat appropri-
ate”) into an affirmative answer indicating “positive valence of the particular eco-
logical behavior”. The three lowest of the five response options (“bad”, “somewhat
bad”, and “neither bad nor good” or “inappropriate”, “somewhat inappropriate”,
and “neither inappropriate nor appropriate”) were treated as disapproval indicat-
ing “negative valence of the particular ecological behavior”. This procedure was
introduced after we reversed negatively formulated items.

2.2.3 Statistical analysis: Rasch model

All estimations of the participants’ environmental attitude in this study were
made with Rasch-family models. To test the hypothesis of unidimensionality of
the environmental attitude, we calibrated two different Rasch models representing
either a one or a two-dimensional disposition space. Analogous to previous re-
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search (Kaiser, Oerke, & Bogner, 2007; Kaiser & Wilson, 2004), we postulated a
one-dimensional solution and compared it to a two-dimensional model. The one-
dimensional model was calibrated by applying the classic, simple logistic Rasch
model for dichotomies. For the two-dimensional model we used the multidimen-
sional random coefficient multinomial logit (MRCML) model, which is an extension
of the simple Rasch model for dichotomies (Adams, Wilson, & Wang, 1997).

The simple Rasch model analysis provides estimates of each person’s and each
item’s location on the construct of interest. The positions of persons’ (θ) and
items’ (δ) on the latent continuum is estimated with the maximum-likelihood al-
gorithms, which seek to maximize the likelihood of the value of θ and δ, given the
certain pattern of responses to the items (for more details see Embretson & Reise,
2000). Formally, the simple Rasch model for dichotomous data is defined as follows.
The probability of the endorsement of a certain behavior (p) is modeled as a logistic
function of the difference between the person (θ) and item (δ) parameters (see the
formula).

ln
(pis)

(1− pis)
= θs − δi

or equivalently

p(Xis = 1|θs, δi) =
exp(θs − δi)

1 + exp(θs − δi)

In Campbell’s paradigm, person parameters pertain to the level of attitude and
item parameters pertain to the realization costs of a particular behavior (or simply
put, to the difficulty of a behavior). The difficulty of a behavior is a monotonically
increasing function of (θ) minus(δ). The higher a person’s attitude relative to the
difficulty of a behavior, the higher the probability of the person endorsing this
behavior. When a person’s location on the latent trait is equal to the difficulty of
the behavior, there is, by definition, a 0.5 probability of endorsing such a behavior
in the Rasch model (see Figure 2.1).

Each calibration of the Rasch model is accompanied by the question of how
well the model predicts or explains the empirical data. In the classic Rasch model
for dichotomies the question of fit is equivalent to this of unidimensionality (Bond
& Fox, 2001). Fit indices inform to what extent the assumption of an attribute’s
unidimensionality is fulfilled. Technically, the extent to which data fits the model
is estimated based on residuals, which are the difference between the actual par-
ticipants’ responses to each item and the participants’ responses predicted by the
model (for more details see Bond & Fox, 2001). The standardized mean of squared
residuals (MS) is used to assess the fit statistics of the whole model. Rasch analy-
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Figure 2.1: Probability of performance as a function of the level of disposition for three
different behavior difficulties.

sis programs usually report fit statistics as mean squares in the form of chi-square
statistics divided by degrees of freedom, so that the expected value of the ratio is
1 and ranges from 0 to positive infinity. In addition to the information about the
general fit of the model (given as outfit and infit), the goodness-of-fit of all items and
all persons is also estimated. A somewhat more informative indicator of the fit is
an infit mean square statistics i.e., the weighted mean of squares. To calculate infit
each squared standardized value is divided by items’ variance, summed and divided
by the sum of variance. This procedure allows a counterbalance to the shrinkage of
variance in extreme items (Bond & Fox, 2001).

The multidimensional random coefficient multinomial logit (MRCML) model is
a multidimensional extension of the traditional Rasch model and was introduced by
Adams et al. (1997). Similar to the confirmatory factor analysis, the MRCML model
is based on testing a specific, predicted item-factor network. In our case, each item
was assigned to either the dimension of behavioral self-reports or to the dimension
of evaluative-statements. Thus, multidimensionality exists on the concept level and
not on the item level, which is equivalent to a simple structure in factor analysis.

2.3 Results

We report our results in three sections. First, we calibrate the 12 evaluative
statements and 50 self-reported behaviors as a classic one-dimensional Rasch scale
and compare it with an MRCML-based two-dimensional disposition model. Second,
we provide fit statistics and reliability information for the two models (Table 2.1).
Third, we investigate the internal consistency and compare the difficulties of evalu-
ative statements and the behavioral self-reports.
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2.3.1 Environmental attitude: one or two dispositions?

General model fit was assessed using the G2 statistic, which is a log-likelihood
statistic that is approximately χ2-distributed (cf. Adams et al., 1997) 1.

The data-model prediction fit of a two-dimensional model wasG2(67) = 209, 338.1
and the comparable fit for a one-dimensional model was G2(64) = 209, 560.4. Mak-
ing the distinction between two dimensions, one for evaluative statements and one
for self-reported behaviors, resulted in a significantly better model fit (G2(3) =
222.3; p < .001). The two-dimensional disposition space was rather oblique than or-
thogonal, as the bivariate correlation corrected for measurement error attenuation
was r = .49.

Despite the statistically significant difference between the two models, distin-
guishing two dimensions may still be of only marginal relevance for the accuracy of
the model. Statistical significance depends on the power of a test, which is by and
large affected by sample size. To derive a more conclusive picture, we compared
the average residuals of the two and the one-dimensional model. The mean residu-
als represent a model’s ,so to speak, less biased ability to predict the responses of
the participants. Technically, we averaged the absolute (i.e., ignoring the sign) dif-
ference between the expected, model-implied responses and the observed responses
(i.e., zero or one) per model.

Subsequently, we compared the results from two models with each other (for a
similar approach see Kaiser & Wilson, 2004). The two-dimensional model turned
out to have an identical mean residual value Mres = 0.272 to the one-dimensional
model. If the actual number was a one (i.e., affirmative response or self-claimed
engagement), both models would have anticipated an expected value of p = 0.728.
Note that a p-value of 1.0 would represent a perfect prediction of the observed
responses. One minus the mean residual value gives the actual capability of the
model to predict responses.

In conclusion, the greater complexity did not improve the precision of the two-
dimensional model. Therefore, it is of no added value to categorize responses in
two measures into two different dispositions, one for evaluative statements and one
for self-reported behaviors. The accuracy of the two models is equivalent. In other
words, a single attitude (i.e., a one-dimensional model) is equally good at predicting
the data. A similar conclusion can be drawn if we inspect the fit statistics for the
62 specific items (see Table 2.1).

1G2 statistics is a likelihood-ratio significance test that is often used in place of the more
familiar Pearson χ2 statistics to estimate goodness of fit. Model fit is assessed by comparing the
observed frequencies to the expected frequencies predicted by the model. The G2 statistic is equal
to G2 = 2

∑
Oiln (Oi/Ei), where Oi is the frequency observed and Ei is the frequency expected

(Sokal & Rohlf, 1994, p. 692)
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Table 2.1: Difficulty and fit estimates for behavioral and evaluative items.

Behaviors and evaluations δu MSu δm MSm

1. I bought solar panels to produce energy. 3.75 0.99 3.77 0.99
3. At red traffic lights, I keep the engine running. 3.55 0.99 3.58 0.99
4. I refrain from owning a car. 2.73 0.96 2.75 0.97
5. I buy milk in returnable bottles. 2.49 0.99 2.51 0.98

+ES3. At red traffic lights, switching off the engine is appropriate. 2.39 0.98 2.48 0.95
6. I have already looked into the pros and cons of having a private

source of solar power.
2.24 0.98 2.26 0.98

7. I buy meat and produce with eco-labels. 2.16 0.94 2.18 0.93
8. I talk with friends about problems related to the environment. 2.14 0.95 2.15 0.95
9. I am a member of a carpool. 2.05 1.01 2.07 1.02

10. I boycott companies with an unecological background. 1.80 0.95 1.82 0.96
11. I am a member of an environmental organization. 1.73 0.97 1.74 0.95

*ES43. Using oven cleaning spray to clean my oven is bad. 1.65 1.12 1.73 1.10
12. I have pointed out unecological behavior to someone. 1.69 1.00 1.71 1.01
13. I contribute financially to environmental organizations. 1.69 0.95 1.71 0.96
14. If I am offered a plastic bag in a store, I take it. 1.61 0.96 1.62 0.96
15. I read about environmental issues. 1.55 0.94 1.57 0.94

*ES38. After meals, disposing of leftovers in the toilet is bad. 1.14 1.09 1.20 1.08
16. I drive on freeways at speeds under 100kph (= 62.5 mph). 0.73 1.01 0.74 1.02
17. I use renewable energy sources. 0.50 1.00 0.51 1.04

*ES23. Refraining from owning a clothes’ dryer is good. 0.37 0.96 0.40 0.97
18. I buy unbleached and uncolored toilet paper. 0.38 0.96 0.39 0.96
19. In the winter, I leave the windows open for long periods of time

to let in fresh air.
0.38 1.05 0.38 1.06

20. I keep the engine running while waiting in front of a railroad
crossing or in a traffic jam.

0.37 0.98 0.38 0.98

21. I buy products in refillable packages. 0.30 1.00 0.31 1.00
22. I use fabric softener with my laundry. 0.29 1.02 0.29 1.02

+ES5. Buying milk in returnable bottles is appropriate. 0.16 0.99 0.19 0.98
23. I use a clothes dryer. 0.18 0.99 0.18 1.03

+ES8. Talking with friends about problems related to the environment
is appropriate.

0.14 0.95 0.16 0.91

+ES1. Buying solar panels to produce energy is appropriate. 0.02 0.97 0.03 0.97
24. I use a chemical air freshener in my bathroom. 0.02 1.02 0.02 1.02
25. I own a fuel-efficient automobile (less than 7 litters per 100 km). 0.02 1.04 0.02 1.03
26. I drive my car in or into the city. -0.01 0.95 0.00 0.93
27. I drive to where I want to start my hikes. -0.05 1.05 -0.05 1.04
28. In nearby areas (around 30 kilometers; around 20 miles), I use

public transportation or ride a bike.
-0.08 0.95 -0.07 0.97

+ES30. For longer journeys (more than 6 hours), taking an airplane is
inappropriate.

-0.35 1.13 -0.35 1.10

29. In hotels, I have the towels changed daily. -0.35 0.98 -0.36 0.97
+ES28. In nearby areas (around 30 kilometers; around 20 miles), using

public transportation or riding a bike is appropriate.
-0.40 0.94 -0.40 0.94

30. For longer journeys (more than 6 hours), I take an airplane. -0.42 1.06 -0.42 1.05

(continued)
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Behaviors and evaluations δu MSu δm MSm

31. I ride a bicycle or take public transportation to work or school. -0.57 0.99 -0.57 1.00
32. I drive in such a way as to keep my fuel consumption as low as

possible.
-0.97 0.98 -0.98 0.99

33. I own energy efficient household devices. -1.04 1.03 -1.05 1.03
34. I buy beverages in cans. -1.11 1.02 -1.12 1.01
35. I kill insects with a chemical insecticide. -1.25 0.99 -1.25 1.00
36. I buy convenience foods. -1.32 1.01 -1.33 1.02
37. I wash dirty clothes without pre-washing. -1.46 1.02 -1.47 1.03
38. After meals, I dispose of leftovers in the toilet. -1.50 1.06 -1.51 1.05
39. In the winter, I keep the heat on so that I do not have to wear

a sweater.
-1.68 0.99 -1.70 1.00

40. I buy seasonal produce. -1.79 0.96 -1.80 0.98
41. I put dead batteries in the garbage. -1.99 1.00 -2.01 0.99
42. In winter, I turn down the heat when I leave my apartment for

more than 4 hours.
-2.01 1.02 -2.03 1.03

43. I use an oven cleaning spray to clean my oven. -2.11 1.02 -2.13 1.01
44. I rather take a shower than a bath. -2.39 1.04 -2.41 1.05
45. I buy furniture made from tropical woods. -2.40 1.02 -2.42 1.04

*ES40. Buying seasonal produce is good. -2.72 0.99 -2.82 0.99
*ES32. Driving in such a way as to keep fuel consumption as low as

possible is good.
-2.95 0.98 -3.05 1.00

46. I wait until I have a full load before doing my laundry. -3.06 1.01 -3.08 1.00
47. I bring empty bottles to a recycling bin. -3.19 0.97 -3.21 0.97
48. I collect and recycle used paper. -3.72 0.98 -3.74 0.98
49. I reuse my shopping bags. -4.20 1.00 -4.22 1.00

*ES49. Reusing shopping bags is good. -4.47 1.00 -4.60 1.00
50. After a picnic, I leave the place as clean as it was originally. -5.32 1.01 -5.34 1.01

Note. Items in italics represent either negatively formulated evaluations (i.e., bad or inap-
propriate) or unecological behaviors. All negatively formulated items were recoded to either
represent refraining from unecological behaviors or denial of the negative appraisal. Eval-
uative statements are indicated with ES and a number, which refers to the corresponding
behavior item. Stars (∗) and pluses (+) with evaluative statements indicate items for which
different response formats were used. More details are in the text. Self-reported behavioral
items are indicated as a number in the table, and in the text for clarity they have a sign#
before the number. Item difficulties (δ) are expressed in logits; the larger a negative logit
value, the easier the item. The larger a positive logit value, the greater the difficulty of
the particular item. Logits stand for the natural logarithm of the approval/disapproval or
engagement/non-engagement ratio (i.e., the natural log odds). The subscript u indicates
findings from the unidimensional calibration of the items, while m refers to findings from the
two-dimensional calibration.

2.3.2 Fit statistics and reliability

In the assessment of item fit we relied on the mean square (MS ) statistics
weighted by the item variance (cf. Wright & Masters, 1982). For example, the
averaged MS of 0.90 corresponds to a 10% lack of variation in the model prediction
compared to what is in the data, whereas a MS of 1.10 signifies a 10% excess of
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variation. With MS between 0.90 and 1.10, we adopted a strict fit criterion for an
attitude measure. It is even stricter than what is normally recommended (cf. Bond
& Fox, 2001; Wright, Linacre, Gustafson, & Martin-Löf, 1994).

Of the 62 items 2 (3.2%) did not fit the one-dimensional Rasch scale with a
MS-value above 1.10, namely, MSES43 = 1.12 and MSES30 = 1.13 (see Table 2.1,
column MSu). None of the items, however, fell outside the still tolerable range of fit
(i.e., 0.70 < MS > 1.30). When the 62 items were calibrated with a two-dimensional
model using the MRCML model, all the items fitted the stricter MS-value interval,
i.e., 0.90 < MS < 1.10 (see Table 2.1, column MSm).

In general, the MS fit statistics for the 62 items were good for both models.
Similarly, the estimated item difficulties for both solutions appeared comparable
(see Table 2.1). In conclusion, a two-dimensional set of evaluative statements and
self-reported ecological behaviors could be collapsed into a single attitude without
a noteworthy loss of fit. In other words, assessing people’s environmental attitude
based on the one-dimensional, classic Rasch model was possible. This measure
had a separation reliability of r = .71, and a Cronbach’s α internal consistency of
α = .77 (N = 1746). The separation reliability represents the ratio between true
and estimated variance of people’s environmental attitude and, thus, is in line with
a classic definition of reliability (for more details see e.g., Bond & Fox, 2001).

2.3.3 Consistency and relative difficulties

In order to test the hypothesis on consistency (defined in a common way) between
evaluative statements and self-reported behaviors, we first analyzed correlations be-
tween two sets of responses. On average, the twelve evaluations toward specific
ecological behaviors correlated rather weakly (r = .20) and unevenly with the cor-
responding behaviors. Bivariate correlations for evaluation-behavior pairs ranged
from r = −.59 (items ES38 & #38 in Table 2.1) over r = .13 (items ES1 & #1) to
r = .60 (items ES23 & #23). Of the 12 correlations 2 were found to be negative,
contrary to our expectations.

Correlations were reversed when not engaging in an unecological behavior was
apparently easy (#30, #38, #43) and when, simultaneously, the explicit condem-
nation of the respective unecological behavior was not as popular (ES30, ES38, and
ES43). For instance, expressing disapproval for using oven cleaning spray (ES43)
or for taking an airplane (ES30), or for disposing food leftovers in the toilet (ES38)
was comparatively more difficult than actually not using oven cleaning spray (#43)
or an airplane (#30), or not disposing of leftovers in the toilet (#38). Apparently,
failing to engage in an unecological behavior represents a different activity than de-
liberately refraining from it. If the three, strictly speaking, incompatible evaluative
statement-behavior pairs are removed, the average correlation of the nine remaining
pairs recovers to r = .43, which is close to the magnitudes usually reported (e.g.,
Ajzen, 1991; Kaiser & Schultz, 2009; Sheeran & Orbell, 1998).

Additionally, the 12 attitude statements were not highly internally consistent
(α = .42). This finding, however, is no surprise as the behaviors were deliberately
sampled to represent the entire range of difficulties (which was confirmed empirically,
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Figure 2.2: Self-reported ecological behaviors ordered from the easiest to the most difficult
together with corresponding evaluative statements. Note. Vertical bars represent 95%
confidence intervals. Items on the graph correspond with the items in Table 2.1. Evaluative
items have additionally E in the Table.

cf. Table 2.1), and because differential difficulties are known to artificially attenuate
bivariate correlations (cf. Ferguson, 1941). The internal consistency of the attitude
items recovers to α = .60 if the most homogenous collection of items is sampled. For
this, we excluded the most difficult (ES3), the easiest (ES49), and the two evaluative
statements that proved to be more difficult than the corresponding behaviors (ES38,
ES43).

In the subsequent analysis, we compared difficulty of evaluations and self-reported
behaviors. As predicted by Campbell, the 12 evaluative statements (ES) were
on average easier than the 50 behavioral records (B): MES = −0.42, SDES =
2.00vs.MBEH = −0.11, SDBEH = 2.08. Of the 12 evaluations, six were signifi-
cantly easier (i.e., ES1, ES3, ES5, ES8, ES32, ES40), four did not differ statistically
(i.e., ES23, ES28, ES30, ES49), and only two (i.e., ES38, ES43) turned out to be
significantly more difficult than the corresponding behaviors (see Figure 2.2).

With 12 tests it is highly unlikely to find at least six significant ones with a
probability of p = .05 (i.e., p < .001, according to the binomial distribution). Thus,
our findings go beyond chance. As for the two comparatively more difficult than
behaviors evaluative statements, they were both negatively directed evaluations (i.e.,
ES38, ES43). It might be that the participants endorsed the ecological behavior
alternatives fairly often, but did not condemn the unecological alternative with
similar intensity. For example, while refraining from using an oven-cleaning spray
was quite common (#43; p = .88; see Table 2.1), engaging in this behavior was
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rarely assessed as being unacceptable or truly bad (ES43; p = .15).

2.4 Discussion

In this study, via the cross-sectional survey data from 1746 persons, we showed
that environmental attitudes can be directly estimated from both what people de-
clare they do for the environment and from how they evaluate ecological actions. In
line with Campbell’s assumption, both behavioral self-reports and evaluative verbal
declarations were diagnostic for the level, his or her self-reported behaviors, and
evaluative statements, which is implied by Campbell’s paradigm.

The Rasch analysis that we performed revealed that the two-dimensional model
with two distinct measures, one for evaluative statements and one for self-reported
behaviors, better fitted the data than a general environmental attitude scale based
on the one-dimensional Rasch model. However, the advantage of the two-dimensional
model seemed to be of little practical relevance. The two dimensions, evaluative
statements and behavioral self-reports, formed an oblique rather than orthogonal
space. Moreover, collapsing two dimensions into a single environmental attitude
measure did not result in significant loss of explanatory precision. Both the one
and the two-dimensional model had comparable scale qualities regarding reliability
and item fit statistics (see Table 2.1). As the more complex two-dimensional model
did not seem to explain the data better, we applied the principle of parsimony and
chose the simpler (the one with the fewest dimensions) of the two models.

In line with Campbell’s prediction (1963), we also found evidence that evalua-
tive statements are less demanding than behavioral reports. In general, situational
thresholds (i.e., the difficulty) seem to be lower for verbal evaluations than for other
types of behaviors, including retrospective self-reports. Interestingly, however, we
found two instances (behaviors #38 and #43 in Table 2.1) where the mere disap-
proval (i.e., negative evaluation) of an unecological behavior appeared to be more
difficult than refraining from the behavior itself. This is especially surprising in light
of the fact that these two behaviors were relatively easy to refrain from. Evidently,
the claim that evaluative verbal statements are always easier than other forms of
behavior is an oversimplification. The relationship seems to reverse when the behav-
ior is relatively easy and when an evaluation involves a harsh moral condemnation.
Such an explanation, however, requires empirical support and replication of these
findings.

Our study based on self-reported data also had a few shortcomings that are worth
mentioning. First, our results could be affected by a response bias as a consequence
of, for example, social desirability. A response bias is probably an issue in most data
relying on retrospective self-reports. To diminish this effect of the measurement’s
inaccuracy, we dichotomized the original responses. Such a procedure allowed us
to control for some measurement error, which arises from people’s imprecision and
lack of consistency in recollecting numerical representations of behaviors (Kaiser &
Wilson, 2000; Schwarz, 1999; Schwarz et al., 1998). As far as social desirability is
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concerned, it could play a role with self-reported ecological behavior that is likely
to be influenced by social norms. In the prior research it appeared that student
subjects are especially sensitive to respond in a socially desirable way (e.g., Kaiser,
Ranney, Hartig, & Bowler, 1999). In contrast, such an effect was not observed in
adult populations which seem to be less influenced by social desirability (cf. Kaiser,
1998).

Second, we measured environmental attitude with self-reports and did not di-
rectly observe behavior. Therefore, we have no grounds to be certain that self-
reports are related to overt, observed behaviors. Nevertheless, Kaiser, Frick, and
Stoll-Kleemann (2001) have shown that people’s reports about their performance of
ecological behaviors reflected their overt performances with considerable accuracy
( κ = .78). This is particularly true when self-reported behaviors represented di-
chotomized practices (I do or I don’t) or circumstances (I possess or I don’t possess).

Commonly, an attitude is regarded as a hypothetical concept that is revealed
in how people value an attitude object (Eagly & Chaiken, 1993). In a departure
from the mainstream approach, our research implies that people’s attitudes man-
ifest themselves both in evaluative responses and in plain behaviors that have to
carry evaluation in an explicit manner. In line with Campbell’s (1963) notion of
attitudes, our results confirm that the extent of peoples’ environmental attitudes
can be assessed based on what people declare to value and what they declare that
they do (Kaiser, Oerke, & Bogner, 2007; Kaiser & Wilson, 2004). Additionally, as
we expected, evaluative statements seem to be generally less demanding than self-
reported behaviors. This relation, however, is probably not so straightforward and
needs some more exploration. Finally, we believe that our findings do not exclu-
sively relate to an environmental attitude, but this model is more general and can
be applied to virtually any general attitude of interest.



Chapter 3

Campbell’s paradigm validated in
the health domain

In Chapter 2, we demonstrated that both self-declared ecological behaviors and
corresponding evaluations are consistent and equally diagnostic of a general en-
vironmental attitude. We have validated Campbell’s paradigm in the domain of
the environment, but we believe that rather than being domain specific, the model
also has general application. Specifically, we anticipate that the findings on attitude-
behavior consistency generalize to other domains and thus attitudes. In this chapter,
we test the assumptions of Campbell’s paradigm in the health domain.

The issue of attitude-behavior consistency seems highly relevant in health do-
main as many campaigns to change or to sustain health behaviors are based on
the assumption of the firm link between the two. Nonetheless, the wealth of meta-
analyses specifically exploring health attitudes and health behaviors showed that the
problem of low correlations is quite prevalent in the health domain (e.g., Sheeran,
2002; Sutton, 1998).

Despite this evidence, encouraged by previous findings with Campbell’s paradigm,
we argue that general health attitudes remain highly consistent with specific health
behaviors and cognitive evaluations of these behaviors. This consistency should be
apparent not only among evaluations and behaviors but also among health behav-
iors from seemingly different sub-domains. Such health behaviors as, for example,
executing physical exercises and using a sunscreen should be equally diagnostic for a
general health attitude. This implication, however, remains at odds with the domi-
nant belief in health psychology. Commonly, health behaviors are considered to be
independent and as such they are believed to fall into several categories like nutri-
tion, hygiene, risk prevention, or physical exercise (e.g., Schwarzer, 2008; Stroebe &
Stroebe, 1995).

The observed independence of health behaviors, however, might stem from the
same statistical artifact that was argued to be the reason for multiple behaviors
in the environmental domain (Kaiser, Oerke, & Bogner, 2007). Traditional mea-
surement approaches based on correlations do not cope with extremely different
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difficulties of various behaviors (see Ferguson, 1941). The variability in behavioral
difficulties, in turn, is common as conditions that facilitate or hinder performance
vary for each behavior (e.g., Gamba & Gamba, 1994; Guagnano et al., 1995). Ac-
cording to Campbell’s paradigm, the interdependence of behaviors can be observed
when we regard behaviors as increasingly difficult tasks that are means to reach
some goal. Such a goal could be a wish to stay healthy, for example. The more
difficult health promoting behaviors a person undertakes, the higher is his or her
health attitude. Technically, the interdependence is possible to achieve by using the
Rasch model to estimate the latent level of an attitude (Kaiser & Wilson, 2004).

To our knowledge, there exists no health attitude scale that would employ the
Rasch model. What is more, we know no other general measure of a health atti-
tude that would be commonly used. The scale created by Ajzen and Timko (1986)
to measure general attitude has never been broadly used in health psychology. In
general the concept of a general health attitude have never drawn too much atten-
tion of researchers in health psychology. In fact, health psychology suffers from an
advancing segmentation of the field to the extent that a different attitude model is
used to predict seat-belt fastening and a different one to predict dental flossing (cf.
Schwarzer, 2008).

In this study, we propose the concept of a general health attitude coherent with
Campbell’s paradigm. Consequently, we assume the existence of an axiomatic and a
formal link between a general health attitude, health evaluations and health behav-
iors from different health subdomains. We also introduce a general health attitude
measure composed of behavioral self-reports and test its validity.

3.1 Research goals

In this study, by means of survey data, we verify whether the assumptions of
Campbell’s paradigm can be generalized to the health attitude. First, we confirm
the hypothesis on consistency between evaluations and behaviors. More precisely,
using the same procedure as in Chapter 2, we test whether evaluative statements and
self-reported health behaviors stem from the same latent disposition. Subsequently,
we compare the difficulty of evaluations and behavioral self-reports and expect that
the former will be easier to endorse than the latter.

If general health attitude and its various indicators are formally coherent, we
should observe consistency ont only among evaluative and behavioral indicators but
also among seemingly unrelated health behaviors from various health sub-domains.
Accordingly, we test whether health behaviors from subdomains such as nutrition,
hygiene, or risk prevention form a single dimension. In other words, health behaviors
from different subdomains should fall on the same general health attitude dimen-
sion. We test the hypothesis about unidimensionality by using the classic and the
multidimensional Rasch model, and compare it with the results of the exploratory
factor analysis. We expect that a precondition to achieve unidimensionality with
health behaviors is to consider the difficulty of behaviors, which is impossible with
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standard methods of analysis based on correlations.
Finally, we test the validity of a general health attitude measured in a Camp-

bellian sense, i.e., with behavioral self-reports. Following convention, we test the
criterion validity of the scale by comparing it with external factors related to health
attitudes and behaviors, and with well-established dispositional determinants of a
health behavior (see Cronbach & Meehl, 1955). The factors we consider are physical
health, socio-economic status, self-efficacy, and conscientiousness.

The two external constituents that we consider are socio-economic status and
physical health. Socio-economic status is one of the well documented external fac-
tors that influence health and health behaviors (Evans & Kim, 2007; Lee, Turner,
Orpana, & Krewski, 2008; Lynch, Kaplan, & Salonen, 1997; Mackenbach & Kunst,
1997). From the research in less developed communities it is known, for example,
that people with a lower income are less eager to engage in health-promoting behav-
iors and are more resistent to health campaigns (Bartley, 2005). The higher level
of education, in turn, was found to correspond negatively with health impairing be-
haviors such as smoking and alcohol consumption (Cowell, 2006). Socio-economic
status was also found to have an impact on attitudes toward health. For example,
persons with the lower level of socio-economic status were generally less health con-
scious and they believed that health outcomes depended more on chance than on
their own effort (Wardle1 & Steptoe, 2003).

The two well-established dispositional constructs related to health behaviors are
self-efficacy and conscientiousness. Self-efficacy refers to a general belief that one
can perform novel or difficult tasks, or cope with adversity in various domains of
human functioning . Self-efficacy facilitates goal-setting, effort investment, persis-
tence in the face of barriers, and recovery from setbacks (Bandura, 1982; Scholz,
Gutiérrez-Dona, Sud, & Schwarzer, 2002). The low level of coping abilities has been
continuously found to contribute to maladaptive reactions to environmental stres-
sors, which, in turn, lead to health impairment (Bandura, 1997). The concept of
conscientiousness refers to a person’s propensity to control his or her behavior, to
delay gratification, and to follow norms and rules (e.g., John & Srivastava, 1999).
Conscientiousness has been shown to determine health behaviors, which require dis-
cipline and consistency in performance such as being on a diet or executing physical
exercises (Bogg & Roberts, 2004).

We anticipate that persons having worse physical condition will hold lower lev-
els of a health attitude. Socio-economic status, in turn, should show a positive
relation with people’s health attitude. Similarly, dispositional determinants of a
health behavior such as conscientiousness and self-efficacy should relate positively
to a general health attitude. Nonetheless, we do not expect very high correlations
as empirical findings in health psychology rarely show sizeable relationships with
external criteria (see e.g., Bogg & Roberts, 2004; Cowell, 2006).
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3.2 Methods

3.2.1 Participants and procedure

We randomly sampled 1100 Eindhoven residents from the municipality register
and sent them surveys via regular mail. The respondents remained anonymous,
because we considered some of the information that we requested to be confidential
(e.g., income or weight). Each survey had a unique number allowing us to track the
addresses during the whole study. Of 1100 persons 391 returned completed question-
naires (response rate: 35.5%) either spontaneously or after one or two reminders.
The average age of the participants was 47.5 (range: from 18 to 95). There were
219 female (56%) and 168 male (43%) respondents (4 persons (1%) did not indicate
their gender). As a compensation for their effort, participants took part in a lottery,
in which there were ten prizes of €15 to be won. Approximately two months after
sending the first surveys ten winning addresses were chosen and the prizes were
distributed. We also sent a brief report from the study to all the respondents who
expressed their interest.

3.2.2 Measures

Self-reported health behaviors. We measured health behaviors with 50 items
from various health domains such as nutrition, hygiene, stress recovery, risk preven-
tion, and physical exercise. Of the 50 items 22 had a dichotomous response format
with “yes” and “no” options. Not all the behaviors, however, could be responded to
in this way. For instance, for the question “I work overtime” (#21 in Table 3.2) it
would be difficult to answer “yes” or “no”, because some variability in performing
such a behavior might occur. Thus, 28 items had a five-point response format with
answers from “always” to “never” or from “very often” to “never”. The 28 items
were later converted from a polytomous to a dichotomous format. We treated the
responses “never”, “seldom”, and “occasionally” as rejections (indicating “unreli-
able health engagement”) and the responses “often” and “always” (or “very often”)
as confirmations (indicating “reliable health engagement”). The exception from this
rule was made in the case of three items (#33, #37, #39; see Table 3.2), in which
only the most extreme category was treated as the endorsement of the behavior.
Here, we used a somewhat stricter rule for the categorization, because we found the
three behaviors to have more severe and direct consequences for health than other
behaviors. Of the 50 behavioral items 10 were negatively formulated and received
an inverse coding. For all of the behaviors “not applicable” was a possible response
option, which was later treated as a missing value (3.47%). The fifty behaviors were
internally consistent with a separation reliability of r = .68 and a Cronbach’s α
value of α = .70.

Evaluative statements. We measured evaluative statements with 20 items by
means of conventional bipolar response scales (Ajzen & Madden, 1986).The partic-
ipants evaluated four sets of health behaviors on a five-point scale with (1)“good-
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bad”, (2) “appropriate-inappropriate”, (3)“important-unimportant”, and (4) “useful-
useless” response formats. 1 Each set was composed of five behaviors from five
different health domains: nutrition, hygiene, stress recovery, risk prevention, and
physical exercise. Negatively formulated items were recoded before the analysis. In
order to match the procedure commonly used in the Rasch analysis with the behav-
ioral items, we converted the polytomous response format to a dichotomous one for
the subsequent scale calibration. We collapsed the highest two of the five response
options (e.g., “good” and “somewhat good”) into an affirmative answer indicating
a positive evaluation of the particular health behavior. The three lowest of the five
response options (e.g., “neither good nor bad”, “somewhat bad” and “bad”) were
regarded as a negative evaluation of the particular health behavior. The twenty eval-
uative statements towards the specific health behaviors were internally consistent
with a Cronbach’s α value of α = .69.

Physical health. We made a rough estimate of persons’ physical health using a
body mass index (BMI). BMI is a simple indicator of a physical condition expressed
as a weight-to-height ratio. Formally, BMI is defined as the weight in kilograms
divided by the square of the height in meters (World Health Organization, 2006).
The participants recorded their height and weight in the questionnaire. To clas-
sify persons as underweight, overweight, and having regular-weight, we introduced
recommended by the World Health Organization cut-off points for the BMI. The
participants with a BMI below 18.5 were classified as underweight (N = 5; 1.3%),
the persons with a BMI above 25 as overweight (N = 170; 43.5%) and the range
between 18.51 and 24.99 was considered a regular weight (N = 206; 52.7%). Of 391
participants only 10 (2.58%) refused to give their weight or height.

Socio-economic status. We made an estimate of participants’ socio-economic
status on the basis of their net monthly incomes and the level of their education.
The participants declared their income by choosing one of five possible options; €900
(N = 30; %7.7); €901 - €1250 (N = 35; %9.0); €1251 - €1850 (N = 86; %22.0);
€1851 - €3050 (N = 126; %32.2); more than €3050 (N = 98; %25.1). For those
who did not have a regular or did not wish to reveal their income a “non applicable”
option was possible. Of 391 participants only 16 persons (4.1%) were not classified,
either because they chose the“not applicable” response or because they refused to
answer the question.

The respondents indicated the level of their education by choosing one of eight
options: no education (N = 6; 1.5%); primary school (N = 17; 4.3%); junior vo-
cational school (N = 42, 10.7%); vocational pre-secondary school (N = 44; 11.3%);
general secondary education (N = 47; 12.0%); vocational secondary education (N =
73; 18.7%); higher professional education (N = 111; 28.4%); university

1In this study, we increased the number of evaluative statements compared to the study in the
environmental domain described in Chapter 2. The reason for this was to test our hypothesis with
a more diversified response format than only “good-bad” and “appropriate-inappropriate”.
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(N = 49; 12.5%). Of 391 participants only 2 (0.5%) refused to indicate their accom-
plished education level.

Self-efficacy. Perceived self-efficacy was measured on the general and the spe-
cific level. General self-efficacy was measured with a 10-items scale from the well
established measure of the General Perceived Self-Efficacy scale (GSE; Scholz et
al., 2002). The Dutch version was downloaded from the webpage of Ralf Schwarzer
(2006). The GSE scale measures a general belief that a person can successfully cope
with challenges in various areas. A sample self-efficacy item was “I am confident
that I could deal efficiently with unexpected events.” The scale appeared to be
internally consistent with a Cronbach’s α value of α = .88. To measure a general
self-efficacy score, we relied on a sum of scores in keeping with a standard proce-
dure used by the authors’ of the scale. The mean score of the General Perceived
Self-efficacy was M = 3.77 and standard deviation was SD = 0.69.

A specific self-efficacy refers to the perceived ability to perform specific health
behaviors despite evident and very concrete adversities. We created 10 items corre-
sponding to health behaviors from 5 health domains. The participants answered on
a five-point scale whether they totally agreed or totally disagreed with statements
such as: “I’m certain that I can buy products with an eco-label, even if they are
expensive” or “I’m convinced that I can go by bike to work or school, even if it
rains”. An internal consistency of the scale was α = .68. In order to be consistent
with the procedure used to assess the general self-efficacy, again with the SSE we
relied on sum of scores. The mean score of the specific self-efficacy was M = 3.64
and standard deviation was SD = 0.95.

Conscientiousness. The level of a person’s conscientiousness was measured with
12 items with a subscale of the NEO Personality Five Factor Inventory (NEO-FFI;
Costa & McCrae, 1991). The participants responded on a five-point scale to what
extent they agreed or disagreed with the statements. A sample conscientiousness
item was “I work hard to accomplish my goals”. The scale’s internal consistency was
equal to Cronbach’s α value of α = .78. To keep with the conventional procedure
we summed 12 scores of the scale to assess a person’s level of conscientiousness (e.g.,
Deluga & Masson, 2000). The mean score was M = 4.01 and standard deviation
was SD = 0.84.

3.3 Results

We report our findings in three sections. In the first section, we test the hypoth-
esis on the consistency between evaluative statements and behavioral self-reports
regarding health. In the second section, we investigate the consistency of behavioral
self-reports from various health domains. Finally, in the third section, we present
validation procedures with respect to the behavior-based health attitude measure.
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3.3.1 Consistency of evaluations and behaviors

In this section, we calibrate the 20 evaluative statements and the 50 self-reported
behaviors as a classic one-dimensional Rasch scale and contrast it with an MRCML-
based two-dimensional disposition model. Subsequently, we report fit statistics and
reliability of two models and we compare the difficulties of the evaluative statements
and of the behavioral self-reports.

Health attitude: one or two dimensions? A general model fit was assessed
using the G2 statistics, which is a log-likelihood statistic that is approximately
χ2-distributed (cf. Adams et al., 1997). Overall, the data-model prediction fit
of the two-dimensional model was G2(75) = 53388.81. The comparable fit for a
one-dimensional model was G2(72) = 53437.9. Evidently, the distinction of two
dimensions, one for evaluative statements and one for self-reported behaviors, results
in a significantly better model fit (G2(3) = 49.1, p < .001). Nevertheless, despite the
statistical significance, distinguishing two dimensions may still be of only marginal
practical relevance. In fact, the two-dimensional disposition space is quite oblique
as the bivariate correlation corrected for measurement error attenuation was found
to be r = .83 (cf. Charles, 2005).

To arrive at a more conclusive picture, we compared the average residuals of
the two and the one-dimensional model. (For a more detailed description of the
procedure see Chapter 2). Overall, the two-dimensional model turned out to have
a smaller average residual value Mres = 0.277, than the one-dimensional Mres =
0.281. Specifically, if the actual number was a one (i.e., affirmative response or
self-claimed engagement), the models would have anticipated an expected value of
p = .723 and p = .719 respectively. Note, however, that to detect the difference a
computational precision to the third decimal place was required.

In conclusion, the greater complexity did not improve the accuracy of the two-
dimensional model. A single attitudinal disposition (i.e., a one-dimensional model)
was equally good at predicting the data. Therefore, it is of no added value to
distinguish responses into two different dispositions, one for evaluative statements
and one for self-reported behaviors. A similar conclusion can be drawn from an
inspection of the specific fit statistics for each item in the two models.

Fit statistics and reliability. None of the items in either model fell outside the
tolerable range of fit (i.e., .90 < MS < 1.10). Generally, the MS fit statistics for the
70 items were good for both the one and the two-dimensional solutions. The measure
had a separation reliability of r = .76, and an internal consistency of α = .79. The
separation reliability represents the ratio between true and estimated variance of
health behaviors and, thus, is in line with a classic definition of reliability (for more
details see e.g., Bond & Fox, 2001).

In conclusion, our findings reveal the possibility of collapsing a two-dimensional
set of evaluative statements and self-reported behaviors regarding health into a single
attitudinal disposition without a noteworthy loss of fit. In other words, assessing
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Figure 3.1: Self-reported health behaviors ordered from the easiest to the most difficult
together with corresponding evaluative statements. The difficulty (δ) is expressed in logits;
the larger a logit value, the greater the difficulty of the particular item. Vertical bars
indicate 95% confidence intervals.

people’s health attitude based on evaluations and behaviors with a one-dimensional,
classic Rasch model is possible.

Consistency and relative difficulty. In order to test the hypothesis on con-
sistency between evaluative statements and self-reported health behaviors, we first
analyzed correlations between two sets of responses. On average, the twelve evalu-
ations toward specific health behaviors correlated quite well (r = .48) with the cor-
responding behaviors. Bivariate correlations for evaluation-behavior pairs ranged
from r = .12 (pair#18 in Table 3.1) to r = .75 (pair#11).

A weak correlation of r = .12 was found with only one pair. In this case, both an
unhealthy behavior and disapproval of the corresponding unhealthy behavior were
relatively difficult (pair#18; see Table 3.1). More specifically, not to cross on a
red light was almost as difficult as saying that it is important not to do so. We
must admit that this evaluative item was not well formulated (“I find it impor-
tant/unimportant to cross on red light”). A negative item with a not very relevant
response option could cause confusion, especially if the participants responded in
an automatic manner. All of the other 19 correlations were above r < .35 and were
positively directed in line with our expectations. The 20 attitude statements were
found to be internally consistent with α = .69 . The evaluations were quite consis-
tent despite the fact that differential difficulties are known to artificially attenuate
bivariate correlations (cf. Ferguson, 1941).
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Table 3.1: Differential difficulties of health behaviors and corresponding evaluations

.
Evaluated behaviors HBδ CI95% ESδ CI95% r N

1. eating daily fruits or vegetables -2.00 -2.37 – -1.63 -3.47 -4.18 – -2.76 0.49 383
2. checking consumption dates of the goods -1.67 -2.00 – -1.34 -2.31 -2.72 – -1.90 0.52 382
3. washing fruits and vegetables -1.66 -1.99 – -1.33 -2.41 -2.84 – -1.98 0.56 379
4. getting drunk -1.09 -1.36 – -0.82 -0.85 -1.10 – -0.60 0.66 373
5. brushing teeth at least twice a day -0.66 -0.90 – -0.42 -1.95 -2.32 – -1.58 0.56 367
6. letting examine teeth at least twice a year -0.45 -0.69 – -0.21 -2.89 -3.46 – -2.32 0.40 356
7. opening windows to let fresh air in -0.29 -0.53 – -0.05 -1.85 -2.20 – -1.50 0.57 377
8. sporting regularly -0.05 -0.30 – 0.20 -1.97 -2.34 – -1.60 0.38 359
9. avoiding fastfood 0.03 -0.19 – 0.25 -0.87 -1.12 – -0.62 0.56 372

10. spending time on social contacts 0.03 -0.19 – 0.25 -2.96 -3.53 – -2.39 0.42 375
11. allowing pets in a kitchen 0.08 -0.16 – 0.32 0.22 0.00 – 0.44 0.76 293
12. using sunscreen 0.17 -0.05 – 0.39 -0.95 -1.20 – -0.70 0.62 367
13. riding a bike or walking to work or school 0.55 0.31 – 0.79 -1.68 -2.03 – -1.33 0.47 281
14. taking breaks at work 0.59 0.34 – 0.84 -1.12 -1.41 – -0.83 0.47 266
15. exercising at least 15 minutes per day 1.16 0.94 – 1.38 -0.94 -1.21 – -0.67 0.37 360
16. taking a lift instead of stairs 1.34 1.12 – 1.56 1.49 1.25 – 1.73 0.19 370
17. spending time in nature 1.38 1.14 – 1.62 -1.77 -2.10 – -1.44 0.45 374
18. crossing streets on red light 1.60 1.36 – 1.84 1.44 1.20 – 1.68 0.12 335
19. counting calories 2.43 2.14 – 2.72 1.00 0.78 – 1.22 0.51 370
20. going to sleep before 22.00 hrs 3.13 2.76 – 3.75 1.51 1.27 – 1.75 0.49 379

Note. Abbreviation HB stands for health behaviors, ES for evaluative statements, CI95% for
a 95% confidence interval, r for the correlation between health behaviors and corresponding
evaluative statement, and N for the sample after listwise deletion. Items in italics represent
unhealthy behaviors or negatively formulated evaluations. All negatively formulated items
were recoded to represent refraining from unhealthy behaviors or disapproval of negative
evaluations. Item difficulties (δ) are expressed in logits; the larger a negative logit value, the
easier the item. The larger a positive logit value, the greater the difficulty of the particular
item. Logits stand for the natural logarithm of the approval/disapproval or engagement/non-
engagement ratio (i.e., the natural log odds).

Subsequently, we compared the difficulty of evaluations and self-reported be-
haviors. As predicted by Campbell, the 20 evaluative statements on average (M =
−1.12) were easier to endorse than the fifty behavioral records (M = 0.45);F (1, 68) =
14.5, p < .001, η2 = 18%. Additionally, we compared the 20 specific pairs of eval-
uative statements and corresponding health behaviors. Of the 20 compared pairs,
16 evaluative statements appeared to be significantly easier than health behaviors,
while in the case of 4 pairs (#4, #11, #16, #18; see Table 3.1) evaluations did not
differ significantly from behavioral self-reports (see Figure 3.1) (For more details on
inffering significance based on confidence intervals see Cumming & Finch, 2005). In
none of the pairs was a reversed effect observed.

With 20 tests it is highly unlikely to find by chance at least 16 significant ones
with a probability of p = .05 (i.e., p < .001, according to the binomial distribution).
Evidently, it is highly improbable to receive such results by chance. In contrast,
finding at most two significant unexpected ones is probable by chance (i.e., p =
.98 according to the binomial distribution). As for the pairs that did not differ
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significantly, it is worth mentioning that all four of them were negatively formulated
health behaviors and evaluative statements. Contrary to the results on ecological
self-reports, with health behaviors we did not confirm that the lack of significance
is related to the difficulty to condemn a behavior. Nonsignificant pairs were found
in all different ranges of item difficulty (see Figure 3.1).

3.3.2 Consistency of health behaviors

In this section we corroborate a five-dimensional model and compare it with
a one-dimensional solution by applying the multidimensional random coefficient
multinomial logit (MRCML) model. In this between-item multidimensional model,
each item is assigned to only one of five dimensions (see Table 3.2). Additionally,
we perform an exploratory factor analysis (EFA) to explore the data structure by
means of standard multivariate procedures. We compare how well the one- and the
five-factor solutions fit the data.

Health behaviors: one or five dimensions. Analogous to the previous com-
parison of the one- and two-dimensional models, a general model fit was assessed
using the G2 statistics. Overall, the model prediction fit of a five-dimensional model
was G2(70) = 365918.11, whereas the prediction for a one-dimensional model was
G2(52) = 36117.96.2 The five-dimensional solution resulted in a significantly better
model fit: G2(18) = 199.85; p < .001.

As in previous calibrations with one- and two-dimensional models we were hesi-
tant to rely exclusively on significance tests to assess the models, as they are gener-
ally sensitive to sample sizes. To derive a more conclusive picture, we compared the
average residuals of the five and the one-dimensional model. Technically, we aver-
aged the absolute (i.e., ignoring the sign) difference between the expected, model-
implied responses and the observed responses (i.e., zero or one) per model. Then,
we compared the results from two models with each other.

The five-dimensional model turned out to have a mean residual value of Mres =
0.267 and the one-dimensional model a value of Mres = 0.306 . If the actual number
was a one (i.e., affirmative response or self-claimed engagement), the models would
have an anticipated expected value of p = .733 and p = .694. Note that a p-value of
1.0 would represent a perfect prediction of the observed responses. One minus the
mean residual value gives the actual capability of the model to predict responses.

In conclusion, it appears that the greater complexity improved the precision
of the five-dimensional model. More precisely, a complex attitudinal disposition

2For some items it was rather difficult to decide to which dimension they belong. For example,
going for a walk at least 15 minutes a day (#44 in Table 3.2) might belong both to the physical
exercise and the stress recovery dimension. Therefore, in addition to a between-item multidimen-
sional model, we also performed the within-item multidimensional random coefficient multinomial
logit model. In this model a few ambiguous items were assigned to two dimensions. More specifi-
cally, items #1 and #9 belonged to the 1st and 4th, item #13 to the 2nd and 4th, and items #41
and #47 to the 3rd and the 5th dimension (see Table 3.2). The fit statistics of the within-item
multidimensional model (G2(70) = 35936.44) was comparable to the between-item model and the
more complex network did not increase the explanatory ability of the model.
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solution (i.e., a five-dimensional model) is 4% better at predicting the data than a
simpler one. However, the supremacy of the five-dimensional model is not so evident
on the inspection of the fit statistics for the 50 specific items (see Table 3.2).

Table 3.2: Difficulty and fit estimates for health behaviors: one- versus five-dimensional
model

Health behaviors δu MSu δm MSm

1. nutrition

*1. I count calories. (RP) 1.86 0.94 2.03 0.98
*2. I buy products with eco-label. 1.10 0.99 1.21 1.07
*3. I avoid sweets. 1.02 0.99 1.12 1.00
*4. I avoid eating salty foods, or adding salt to my food. 0.73 1.01 0.81 1.07
5. I read a nutrition table of the goods I consume. 0.47 0.91 0.57 0.96
6. I avoid fastfood (e.g., hamburgers). -0.92 0.94 -0.96 0.98
7. I eat after 21.00 hrs. -1.37 0.98 -1.46 1.07

*8. I eat daily fruits or vegetables. -2.49 0.99 -2.67 0.96
9. I check consumption dates of the goods I consume. (RP) -2.59 1.02 -2.76 1.00

*10. My meals last at least 10 minutes. -2.67 0.99 -2.86 0.97

2. hygiene

11. I wash meat before preparing it. 1.38 1.02 1.38 1.02
12. I clean up a can before I open it. 1.11 0.99 1.11 1.00

*13. I floss my teeth at least twice a week. (RP) 0.88 1.04 0.88 1.04
*14. I allow pets in my kitchen. -0.46 1.03 -0.47 1.05
*15. I brush my teeth at least twice a day. -1.19 0.99 -1.19 0.95
16. I keep the heat on so that I do not have to wear a sweater. -1.13 1.03 -1.13 1.01
17. I wash dishes immediately after a meal, or on the same day. -1.24 1.03 -1.25 1.02
18. I open windows for a longer time to let fresh air in. -1.24 1.06 -1.24 0.97
19. I wash my hands after using a restroom. -2.47 1.00 -2.47 0.94
20. I wash fruits and vegetables. -2.58 0.97 -2.58 0.92

3. stress recovery

21. I meditate or practice yoga. 2.41 0.98 2.54 1.07
22. I go to sleep before 22.00 hrs. 2.15 1.03 2.29 1.11
23. I spend time in nature. 0.41 0.95 0.47 0.95
24. I work overtime. 0.31 1.03 0.34 1.08
25. I take breaks at work. -0.30 1.01 -0.31 1.00
26. I take time to relax. -0.55 0.99 -0.55 0.93
27. I spend time on social contacts. -0.92 0.98 -0.96 0.96
28. I work at home in the evening or during weekends. -0.99 1.05 -1.04 0.97

*29. I sleep at least 7 hrs per night. -1.17 0.99 -1.24 1.02
*30. I have a hobby. -2.14 0.99 -2.26 0.95

(continued)
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Health behaviors δu MSu δm MSm

4. risk prevention

*31. I regularly examine myself to discover cancer. 1.58 1.03 1.56 1.01
*32. I use sunscreen. -0.37 1.05 -0.37 1.00
33. I cross streets on red light. -0.35 1.06 -0.37 1.05

*34. I let examine my teeth at least twice a year. -0.99 1.01 -0.97 0.97
35. I drink daily more than a glass of wine or a small beer. -1.07 1.07 -1.05 1.03

*36. I smoke. -2.55 1.00 -2.53 0.96
37. I get drunk. -2.02 1.00 -1.99 0.97
38. I read the instruction of a new medicine I get. -2.08 1.00 -2.06 0.98

*39. I fasten seatbelts in a car. -3.56 1.01 -3.54 0.98
40. I put on warm clothes when it is cold. -3.56 1.01 -3.52 1.01

5. physical exercise

41. I go for one-day hikes. (SR) 2.60 0.96 2.84 1.04
*42. I have a video with fitness exercises. 2.48 1.01 2.78 1.12
*43. I keep a practice diary. 2.43 0.97 2.75 1.02
*44. I exercise at least 15 minutes per day. 0.59 0.93 0.70 0.84
*45. I hold a membership for sport facilities. 0.38 1.01 0.45 0.98
46. I rather take a lift than stairs. 0.37 1.03 0.52 1.20

*47. I go for a walk for at least 15 minutes a day. (SR) 0.05 0.98 0.08 1.10
48. I ride a bike or walk to work or school. -0.40 1.02 -0.33 1.04

*49. I bought equipment for sports. -0.16 1.00 -0.18 0.96
*50. I exercise regularly (swimming, football etc.). -0.15 0.97 -0.15 0.81

Note. Items in italics represent unhealthy behaviors. All negatively formulated items were
recoded to represent refraining from unecological behaviors. Items with a star (∗) had a
dichotomous format. Item difficulties (δ) are expressed in logits; the larger a negative logit
value, the easier the item. The larger a positive logit value, the greater the difficulty of
the particular item. Logits stand for the natural logarithm of the approval/disapproval or
engagement/non-engagement ratio (i.e., the natural log odds). The subscript u indicates
findings from the unidimensional calibration of the items, while m refers to those from the
two-dimensional calibration. Abbreviation RP stands for the risk prevention dimension and
SR for the stress recovery. The abbreviations indicate items that were assigned to two
dimensions in the within-items multidimensional model. (see footnote 1)

Fit statistics and reliability. Three items (3.2%), with an excessive MS-value
above 1.10, did not fit the five-dimensional 50-item Rasch scale, namely, MS#22=
1.11, MS#42= 1.12, and MS#46 = 1.20 (see Table 3.2). In the case of the one-
dimensional model all items fell below a MS-value of 1.10. The separation reliability
for the Rasch scale was r = .68. Consequently, the scale also showed acceptable
internal consistency, α = .70.

In sum, we think that a one-dimensional solution can accurately account for
manifestations of the same underlying disposition. The gain of 4% in accuracy is
not worth, in our view, compromising simplicity and parsimony of the model.
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Exploratory factor analysis. To inspect the structure of the 50 behavioral items
with a method based on correlations, we performed two exploratory factor analyses
(EFA) for categorical data. We decided to analyze the EFA for non-continuous data,
because the responses on the behavioral items were given either on five-point or two-
point scales. As an extraction method we used weighted least-squares with mean
and variance adjustment (WLSMV), which is an optimal solution for categorical
data (for more details see Muthén, du Toit, & Spisic, 1997). For a five-factor model
we used a varimax and promax rotation, as our analysis was exploratory and the
factors could be either orthogonal or oblique. Still, an oblique structure appealed
to us as a theoretically more plausible solution.

The factor analysis revealed that the one-factor model did not fit the data very
well. The chi-square test was statistically significant χ2 = 258.032; p < .001, which
indicates that a single factor solution was not enough to fit the data. Additional
statistics such as the Root Mean Square Error of Approximation, (RMSEA =
0.091) and the Root Mean Square Residual (RMSR = 0.154), insensitive to sample
size, confirmed that our sample data cannot be modeled into a unidimensional space
with EFA. 3

Subsequently, we factor analyzed a five-dimensional model. Analogous to the
one-factor solution, in this analysis the chi-square test was also statistically signifi-
cant χ2 = 169.096; p < .001, which means that the additional four factors were not
enough to fit the empirical data to the satisfactory extent. The values of the Root
Mean Square Error of Approximation (RMSEA = 0.056) and of the Root Mean
Square Residual (RMSR = 0.109) also remained above acceptable criteria. In sum,
the five factor solution was not good enough to fit our empirical data.

To further explore the data, we looked at eigenvalues above 1 to conclude the
preferable number of factors. It appeared that 19 factors had an eigenvalue over 1.
In our view, such results indicate that a factor analysis was not an adequate method
to analyze our data. Not only is the 19 factor solution not parsimonious but it also
does not allow for any conclusive interpretation of the results. By contrast, when
we considered the difficulty of the health behaviors and applied Rasch modeling we
received results which were meaningful and interpretable.

In this analysis, we planned to use a conventional and a commonly applied
method to detect factor-item network in the data. We are aware that the EFA
for categorical data is not a conventional method. Also, applying a factor analysis
for dichotomous items raises some controversies and is the subject of debate among
methodologists (Kim & Mueller, 1978). The reason for using the EFA for categorical
data was that we wanted to include all 50 items in our analysis to allow a comparison
with the results from the Rasch model calibrations. Additionally, dichotomous items
were not evenly distributed across five health dimensions. For example, the physical
exercise dimension contained 8 dichotomous items. Exclusion of these items would
influence the results of the EFA.

The MPlus programm that we used for the factor analysis of the data employs

3We accepted the rule of thumb that the values for RMSEA and for RMSR below .05 indicate
a satisfactory model fit.



46 Campbell’s paradigm validated in the health domain

polychoric (tetrachoric for binary responses) correlations for categorical variables
to reduce effects of artifacts commonly found when dealing with non-continues re-
sponses.4 A frequent measurement distortion results from the fact that items with
similar distributions tend to correlate more strongly with one another than with
items with dissimilar distributions. In fact, we observed that five-point and two-
point items tended to be more strongly correlated within a response format group
than across response formats, independent of their content. Additionally, easy or
commonly endorsed items tend to form factors that are distinct from difficult or less
commonly endorsed items, even when all of the items measure the same unidimen-
sional latent variable (Nunnaly & Bernstein, 1994, p. 318).

We performed the exploratory factor analysis for 28 continuous items to explore
the data to confirm our findings with categorical data. The factor analysis showed
consistently that neither one-factor nor five-factor model fit the data well, based
on the performed chi-square test for a one-factor χ2 = 737.131; p < .001 and a
five-factor χ2 = 338.108; p < .001 solution. Additionally, insensitive to the sample
size, RMSEA and RMSR statistics confirmed the poor predicative ability of the
one-factor model (RMSEA = 0.075; RMSR = 0.092). In the case of the five-
factor model RMSEA and RMSR statistics looked acceptable (RMSEA = 0.043
RMSR = 0.05). Nonetheless, further exploration of item loadings for the five-factor
solution did not provide us with meaningful conclusions on item-factor networks.
Specifically, 9 out of 28 items had loadings below 0.30. With the remaining 19 it
was difficult to find any interpretable pattern. Finally, 10 factors had an eigenvalue
exceeding 1, which additionally indicated that the factor analysis was not the most
adequate method to interpret data structure. In conclusion, our analyses using
methods based on correlations did not allow us to draw sound conclusions about
the data. The factor analysis also did not reveal expected interdependencies between
health behaviors and accordingly unidimensionality of the measure.

3.3.3 Validation procedures

To test the criterion validity of the newly created health attitude scale, we com-
pared our measure with external health criteria; socio-economic status, physical
health, and well-established dispositional determinants of health behavior, that is
self-efficacy and conscientiousness.

Socio-economic status. In order to test our hypothesis that socio-economic
status (income and education) is related to health attitude we examined correla-
tions. In line with our expectation, income and education were positively related
(r = .10;N = 375 and r = .18;N = 375, respectively ) to the level of people’s health
attitude. The relationships, however, were weaker than we initially thought. Low
correlations with income and education could be explained by the specific organiza-
tion of the Dutch society. In the Netherlands, equality in goods distribution is an

4Polychoric correlation is a technique used to estimate the correlation between two theorized
normally distributed continuous latent variables, from two observed ordinal variables.
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important value. Every citizen has an equal access to health care and health-related
information, independent of income and status. This lack of variability could con-
tribute to lower correlations that we found with socio-economic status. Spearman
correlation between income and education was r = .48 (N = 375).

Physical health. The relationship between a general health attitude and Body
Mass Index also confirmed our predictions as it went in a predicted direction. Gener-
ally, persons categorized as obese held lower levels of a health attitude. The bivariate
correlation was weak and equaled r = −.12 (N = 381). Again, the relation between
health attitude and physical health, roughly estimated with BMI, was weaker than
we expected. These results might say more about the BMI measure than about the
attitude measure itself. Probably, BMI is not a very reliable measure of obesity let
alone physical health as it generally ignores thick bones or muscles which increase
weight, but do not indicate obesity (World Health Organization, 2006).

Self-efficacy. Bivariate correlation between specific self-efficacy and health atti-
tude was equal to r = .32, and when corrected for the measurement attenuation
increased to r = .44. By contrast, general self-efficacy and the health attitude scale
showed no correlation r = .06 (see Table 3.3). Probably, these findings can be at-
tributed to the fact that the general self-efficacy is a very broad concept and refers
to capability to deal with general and abstract obstacles. The concept might be
irrelevant for very specific health behaviors. Such reasoning also finds some support
in the results with the specific self-efficacy, which correlated significantly and quite
well with the health attitude scale r = .32 (N = 391) but poorly with the general
self-efficacy scale r = .07 (N = 391).

Table 3.3: Descriptive statistics for health attitude (HA), conscientiousness (Con), general
self-efficacy (GSE), and specific self-efficacy (SSE), and their bivariate associations.

HA Con GSE SSE N M SD

HA .76 .19 .07 .44 391 0.10 0.64
Con .15∗∗ .78 .53 .08 372 4.01 0.84
GSE .06 .44∗∗ .88 .09 386 3.77 0.69
SSE .32∗∗ .06 .07 .68 391 3.64 0.95

Note. In the section right of the second vertical line the figures in
the diagonal cells indicate Cronbach’s α’s or separation reliability
(for a health attitude scale). Off-diagonal figures represent Pear-
son correlations: uncorrected (below the diagonal) and corrected
(above the diagonal). A generic correction adjusts correlations
for the unreliabilities of the two measures involved. The standard
procedure is justified and entails taking the ratio between the ob-
served correlation and the square root of the product of the two
reliabilities. Two stars (∗∗) indicate correlations, that are signifi-
cant at the p < .01 (2-tailed). Widely accepted significance tests
are only available for uncorrected correlations.
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Conscientiousness. Bivariate correlation between conscientiousness and a health
attitude was equal to r = .15, and when corrected for a measurement attenuation
increased to r = .19. The scale was more strongly correlated with the general self-
efficacy measure r = .44, and increased to r = .53 after correction for a measurement
error attenuation. These results could be explained by the fact that the two measures
contain items that refer to general goal setting and to the belief in capability of
performing this goal (Bogg & Roberts, 2004). Finally, conscientiousness shared
virtually no variance with the specific self-efficacy r = .06 (see Table 3.3).

3.4 Discussion

In this study we validated Campbell’s paradigm in the health domain. With the
cross-sectional survey data from 391 persons, we confirmed that health attitudes
can be estimated from both declared health behaviors and from evaluations of cor-
responding health promoting actions. In line with Campbell’s assumption both self-
reported health behaviors and evaluative claims were consistent manifestations of
an underlying health attitude. From the statistical point of view, a two-dimensional
model, with evaluations and behaviors distinguished, gave a better solution than a
one-dimensional model. However, the complexity did not greatly improve the preci-
sion of the model. The accuracy of the two models was very much alike since a single
attitudinal disposition (i.e., a one-dimensional model) was as good at predicting the
data. To detect the difference in the model’s predictive ability precision to the third
decimal place was required. Consequently, we argue that it is of negligible practical
significance that the different items are categorized into two different dispositions,
one for evaluative statements and one for self-reported behaviors.

As with the findings on the environmental attitude, thresholds for health evalu-
ations were generally lower than for self-reported health behaviors. Also the large
majority of evaluative statements were easier to perform than corresponding health
behaviors. Only four negatively formulated pairs did not show significant differ-
ences. We did not confirm, however, that the lack of significant difference appears
only with easy behaviors that are difficult to bluntly condemn. Still, we think that
claiming that evaluative verbal statements are always easier than other forms of
behavior is an oversimplification as we also found some exceptions (see Figure 3.1).
Bivariate correlations between health behaviors and corresponding evaluations were
in general and in particular higher than in the study on environmental attitude.

In this study we also aimed to confirm that specific health behaviors from various
domains are all axiomatically linked to health attitude an consequently to each
other. Therefore, we expected that behaviors from subdomains such as nutrition,
risk prevention, and physical exercise will all form a single health attitude dimension.
For this, we compared a five- and a one-dimensional model for health behaviors.
Statistically, a five-dimensional model fit the data better than a one-dimensional
model. Also the predictive ability of the five-dimensional model was 4% better
than the predictive ability of the one-dimensional solution. We still argue that this
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difference of 4% might be of negligible practical importance. From the practical
point of view, a simpler and a more parsimonious solution might be a better one.
We believe so, especially when we scrutinize the fit statistics of particular items
in a one-dimensional solution. All the items fitted the data well within acceptable
fit intervals. Therefore, it seems possible to model health behaviors to form a
unidimensional space without a substantial loss of fit.

By contrast, unidimensionality could not be achieved with factor analyses either
for categorical or for continuous variables. In line with our prediction, the inclusion
of difficulty into the model was a necessary step to be able to measure one attribute
at a time (cf. Bond & Fox, 2001). As Ferguson (1941) put it, when item difficulties
differ substantially in a data set, the larger number of factors might merely be
an artifact that influences the results of a factor analysis. The FA was not the
method of choice to explain the structure in our data, as the results we found were
hardly possible to interpret. Evidently, our findings force the reflection on common
interpretations regarding dimensionality of health behavior and consequently health
attitude.

As for validation of the health attitude scale, generally, we found expected re-
lationships with other established correlates of health behavior and health atti-
tude. Nonetheless discovered correlations were generally weaker than we anticipated.
Specifically, our health attitude scale correlated weakly with socio-economical sta-
tus and physical health. Nonetheless, all the correlations were significant and in
the predicted direction. We also found that the general self-efficacy was unrelated
to our behavior-based health attitude measure. Apparently, a general ability to
perform novel tasks did not translate directly into a general health engagement. In
contrast, the health attitude scale was reasonably related with specific self-efficacy,
which related to specific behaviors and constraints that would have to be overcome
to perform a certain behavior. Correlation between the health attitude scale and the
conscientiousness measure was also weak although not much weaker than usually
reported in the literature (Bogg & Roberts, 2004). Arguably, our results could be
at least partially attributed to the measures we employed to assess external criteria
and by the specific composition of our Dutch sample. Nonetheless, undoubtedly,
our general health attitude scale needs further validation procedures to be able to
conclude about its construct validity.

Our results might raise the question of whether every attitude will be ideally
described by the unidimensional model. In other words, do we expect that the
unidimensional model will always fit the data. First of all, the conclusion that a
certain model matches the empirical reality or not is rarely based on yes/no rea-
soning. There are no arbitrary criteria that would allow us to refute some solutions
and accept others. Of course, we rely on some indicators such as reliability or items’
fit to assess the model’s ability to predict the data. For example, we might argue
that the gain of 4% in the model’s predictability is not enough to choose for a less
parsimonious and, thus, a less practical solution. We do not say, however, that a
random sample of behavioral items would always fulfill the criteria of unidimen-
sionality. To give some empirical arguments, we analyzed with the simple Rasch
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model the same set of 50 health behaviors that we used in the main analysis in this
chapter. We used the same procedure with the exception that we did not recode
negatively formulated items. As we expected, we received a far worse model with a
poor reliability of r = .60, 3 items with an infit and 8 items with an outfit above the
acceptable interval (i.e., MS < 1.10). Clearly, such a model should not be regarded
as an acceptable measure of a unidimensional construct.

The noteworthy shortcoming of our study is that we measured a health attitude
with self-reports and did not directly observe health behaviors. We have no grounds
to be certain that self-reports are related to overt, observed behaviors. Still, it is
worth mentioning the two reasons, for which a direct observation of health behaviors
would be rather difficult. First, the Rasch model calibrations require relatively
large sample sizes, which is a significant practical obstacle. Second, observing the
performance of some behaviors, such as screening for cancer or counting calories
could violate the privacy needs of some participants. Having said this, it would
still be valuable to know to what extent self-reports correspond to overt health
behaviors. The next step in the validation of Campbell’s paradigm is to test it with
overt behaviors.



Chapter 4

General attitude - specific
behavior: bidirectional prediction

4.1 Introduction

In Chapter 2 and 3 we confirmed one of the assumptions of Campbell’s paradigm:
that both evaluative statements and self-reported behaviors are diagnostic indica-
tors of a general attitude. Our findings implied the existence of formal and firm
consistency between general attitudes and behaviors. In this chapter, we go one
step further and anticipate the existence of the link between a general attitude and
a specific behavior. In particular, we predict the performance of a single demanding
behavior on the basis of our knowledge about person’s general attitude. Conversely,
in the second study, we infer the level of peoples’ general attitude on the basis of
the performance of a specific behavior. Such a bidirectional prediction is possible
under condition that attitudes and behaviors are firmly and structurally related.

To date, most of the research conducted to test and validate Campbell’s paradigm
has two main shortcomings. One is that the prior studies have relied on correlational
data (Kaiser et al., 2001; Kaiser, Oerke, & Bogner, 2007). A compelling reason for
the choice of correlational studies rather than experiments is the demanding statisti-
cal procedure required to estimate people’s environmental attitudes and difficulties
of behaviors. Such an estimation requires relatively large samples both of people
and of behaviors. The other shortcoming is that dependent variables were usually
verbal reports of behaviors rather than observed behaviors. Although behavioral
self-reports appeared to be quite accurate estimates of overt acts (Kaiser et al.,
2001), a more direct evidence obtained in an experimental setting is necessary to
further validate Campbell’s paradigm.

To our knowledge, only two experiments have already tested Campbell’s paradigm
and both of them failed to validate the model. One study (Ajzen et al., 2004)
searched for differences in attitude levels between consistent and inconsistent con-
tributors to a scholarship fund under hypothetical and real payment conditions and
the other (Sheeran, 2002) aimed to compare differences between consistent and in-
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consistent exercisers. We argue that findings in both these studies were at least
partially due to weaknesses in the methodological procedure. (For a more detailed
description of the studies see Chapter 1).

The first problem is that in both studies an attitude was measured exclusively
on the basis of evaluative statements. With such an attitudinal measure it might
be impossible to establish behavioral consistency. If we generalize our findings from
Chapter 2 and 3, attitude measures composed of evaluative statements plausibly
do not contain difficult enough items to discriminate higher levels of an attitude. 1

Consequently, distinguishing between persons with a moderate and a high attitude
levels would be impossible with a measure based exclusively on evaluations. Imagine
that you ask 6 grade students to solve the task that is at the level of a 3 grade
student. Probably, most of approached students would manage to solve the task
without any difficulty and you would not be able to differentiate mediocre from
brilliant students.

The second problem with prior studies is that the chosen dyads of behaviors may
not have differed sufficiently in their difficulty. Unfortunately, neither objective nor
even relative difficulty of behaviors were measured. In order to predict the general
attitude based on whether somebody engages or not in a specific behavior, it is
necessary to have quantitative information about the absolute difficulty of a specific
behavior of interest. Performing a demanding behavior requires a large amount of
personal engagement. The endorsement of such a difficult behavior indicates a high
level of individual attitude. Ignoring the quantitative, behavioral difficulty makes
predicting attitude levels impossible.

4.2 Study 1

In Study 1 we experimentally test whether a general attitude, measured within
Campbell’s paradigm, determines the performance of an overt, objectively difficult
behavior. In other words, we hypothesize that knowing the relative level of person’s
general attitude will allow for the prediction of a specific behavior. Additionally, we
think that a necessary condition for the behavior to occur is that it is recognized as
relevant to an attitude of interest. The general attitude we study here is a general
environmental attitude, and the difficult, specific behavior is cooperation in a social
dilemma.

4.2.1 Cooperation in Social Dilemmas

Cooperation in a social dilemma is an objectively demanding activity, as self-
interest reactions are usually favored by the structure of a dilemma. Social dilemmas
are conflict situations in which individual benefits remain at odds with benefits
of the group (see e.g., Komorita & Parks, 1995). In such situations, people are
usually better-off when they act in self-interest (defection) rather than in public-

1As Figures 2.2 and 3.1 show evaluative statements are generally less demanding than behavioral
self-reports and accordingly require lower levels of attitude to be endorsed.



4.2 Study 1 53

interest (cooperation) (e.g., Weber, Kopelman, & Messick, 2004). Therefore, people
are usually inclined to maximize their personal benefits at the expense of others
and, consequently, they rather defect than cooperate. Thus, cooperation seems
relatively more demanding than defection, given that the pursuit of self-interest is
the dominant strategy (Gifford & Hine, 1997).

Cooperation in common resource dilemmas means extracting a fair share from
the common resource. An equal share is determined by the resource and the number
of persons who have access to this resource. The resource is usually additionally
restricted by the rate of replenishment (Gifford & Hine, 1997).

A wealth of research has also shown that if individuals cooperate in social dilem-
mas they are moved to do so by either social conformity, altruistic values and moral
principles, such as equality or equity, or strategic decisions imposed by the structure
of a dilemma or in response to the behavior of other players (Brucks & Van Lange,
2007; Van Dijk & Wilke, 1995; Kollock, 1998; Komorita & Parks, 1995; Kramer,
McClintock, & Messick, 1986; Ledyard, 1995). A dispositional inclination to cooper-
ate in social dilemmas has been explained in the literature by a person’s social value
orientation (Van Lange, 1999). An individual’s prosocial motivation to cooperate is
grounded in reciprocity and other fairness rules (Kollock, 1998; Weber et al., 2004).

In a number of laboratory studies social value orientation appeared to be a good
predictor of prosocial behaviors (Brucks & Van Lange, 2007). Additionally, its
ecological validity was confirmed by corroborating its ability to predict cooperative
behaviors, such as volunteering time and helping others with donations, even outside
the laboratory (e.g., McClintock & Allison, 1989; Van Lange, Bekkers, Schuyt, &
Vugt, 2007). Concomitantly, social value orientation was repeatedly found to be
related to environmental conservation (e.g., Joireman, van Lange, Kuhlman, van
Vugt, & Shelley, 1997; Van Vugt, Meertens, & van Lange, 1995).

Logically, we should expect that individuals who are motivated by rules of fair-
ness and equality would take no more but also no less than a fair share. To use
less than a fair share would be irrational and counter to self-interest. However, if
we consider a resource that is relevant to the environmental conservation, we can
expect self-sacrifices from environmentalists. Environmentalists (i.e., persons that
hold high levels of an environmental attitude) are convinced of the necessity to con-
serve the resource more or less independent of the social structure of the situation
(Gifford & Hine, 1997; Hardin, 1968).

4.2.2 Environmental Attitude in Resource Conservation

In his seminal paper “The Tragedy of the Commons”, Garrett Hardin (1968)
emphasized that many environmental problems can be illustrated as a common
resource dilemma. According to Hardin, the motive of self-interest, i.e., overhar-
vesting, is dominant over the motive to conserve a resource. Such a selfish behavior
results in the further depletion of natural resources and in environmental degrada-
tion. Consequently, we should expect that environmentalists, that is, persons who
are concerned about the environment, will cooperate rather than defect in common
resource dilemmas. Nonetheless, an environmental attitude was not found to pro-
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mote cooperation in simulated common resource dilemmas (Smith & Bell, 1992).
The only dispositional factor found to consistently affect cooperation was people’s
social value orientation (Kramer et al., 1986).

In sum, based on the previous research, we conclude that cooperation in com-
mon resource dilemmas is a difficult behavior and that it is poorly predicted by
an environmental attitude measured with common methods. Additionally, previous
research has shown that a cooperative behavior is sensitive to individuals’ prosocial
orientation but not to individual differences in environmental attitude.

4.2.3 Research Goals

In this study we aim to test assumptions of Campbell’s paradigm in an experi-
ment. We expect that cooperation in a common resource dilemma, a difficult overt
behavior, will depend on the level of a person’s general environmental attitude. In
other words, we anticipate that the level of a person’s environmental attitude will
determine cooperation in a social dilemma. However, this will only be true if cooper-
ation is perceived as the conservation of an attitude-relevant resource. If cooperation
is perceived as the conservation of an attitude-irrelevant resource, we expect that
people will overharvest the resource regardless of the level of their environmental
attitudes.

To our knowledge, such an effect has never been demonstrated before (cf. Smith
& Bell, 1992). In fact, this prediction contradicts previous findings in social psy-
chology, which showed that general attitudes are rather weakly related to specific
behaviors (e.g., Ajzen & Fishbein, 2005; Eagly & Chaiken, 1993). In the experiment
we also control for social value orientation, a personal characteristic that has shown
to be the best dispositional predictor of cooperation in social dilemmas (Gifford &
Hine, 1997).

Finally, we test the hypothesis that the attitude relevance of energy use has to
be made salient before it can affect a propensity to cooperate, even among people
that are high in environmental attitude. It might be that the link between energy
consumption and environmental degradation is not accessible enough to our par-
ticipants (see e.g., Verplanken & Holland, 2002). Therefore, to half of them, we
explicitly pointed out the attitude relevance of energy consumption.

4.2.4 Methods

Study design. We employed a 2 x 2 x 2 factorial design in which environmental
attitude (high vs. low), relevance of the common resource to environmental attitude
(irrelevant: points vs. relevant: energy), and the salience of the link between energy
consumption and environmental consequences (salient vs. non-salient) were three
independent variables. The dependent variable was the number of units requested
from the maximally available common resource.

In the environmental-attitude-relevant (i.e., the energy conservation) condition,
the resource was presented as a shared power generator producing energy on a
virgin island. In the environmental-attitude-irrelevant condition, the resource was
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presented as a pool of credit points. Each resource, irrespective of its attitude
relevance, represented 10 units, either points or kWatts. The other manipulated
variable was the salience of the link between energy consumption and environmen-
tal degradation (e.g., floods, fires or oil spills). Half of the participants received a
video message explicitly connecting energy consumption with environmental conse-
quences. The other half did not receive such a message and the link was not made
salient for them.

Pay-off function. In our common resource task, we adopted the pay-off function
proposed by Suleiman and Budescu (1999), with the exception that our resource was
fixed at 10 units instead of being variable. The individual pay-off was determined
by the overall group request relative to the size of the available resource. If the
demand exceeded 10 units, no one received anything. If the total demand remained
within 10 units, the requested amounts were granted to each of the participants.2

The formal description of the payoff function was as follows:

pj =

{
rj if r 0 x,

0 otherwise,

where p indicates pay-off, j a group member, r a
total amount requested by a group, and x a number
of units in the resource.

The resource was replenishable and participants made ten one shot decisions
about the amount of resource they wanted to harvest each time. Such a proce-
dure represents one of the standards applied in laboratory social dilemma research
(e.g., Messick & Brewer, 1983; Hine & Gifford, 1991). Each participant’s decision
to remove some amount of the resource was followed by a randomly generated false
feedback with information on whether the requested amount had been granted or
not. Each person’s choice was limited to a maximum of 50% of the available com-
mon resource (i.e., either 5 points or 5 kWatts) to make the situation appear more
realistic.

Participants and procedure. Based upon their level of environmental attitude,
502 persons of the 1746 participants from the study presented in Chapter 2 were
contacted again, first by mail and then by telephone. Persons with relatively high
levels of an environmental attitude had scores at least one standard deviation above
(i.e., 1 0.59 logits ) the average attitude score (M = −0.17;SD = 0.76). Low
environmental attitude was defined as at least an average score. Of the 502 persons

2The reason why we we made the size of the resource explicit instead of implicit and continuously
replenishing, was that uncertainty of the resource is a factor that significantly influences non-
cooperative behaviors even among prosocials (cf. Brucks & Van Lange, 2007). We aimed, with
our dilemma structure, to eliminate as many confounding variables as possible.
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contacted, 344 (68.5%) were considered low and 158 (31.5%) high in their envi-
ronmental attitudes. Sixty-eight (13.5%) persons could not be reached, and 259
(51.6%) refused to come to participate in the laboratory experiment. Of the 175
(34.9%) persons who agreed, 131 (26.1%) persons actually came to the laboratory:
57 (43.5%) of them were high and 74 (56.5%) low in environmental attitude. Of the
participants 79 (60.3%) were male and 52 (39.7%) were female. The mean age was
54 and 11 months and ranged from 18 to 83 years of age.

Due to the rather low response rate (i.e., 26.1%), we made a comparatively
moderate distinction between persons high and low in environmental attitude (i.e.,
< 0.76 logits, which is minimally one SD). Nevertheless, this gap translated into
observable differences in the engagement likelihoods of the various ecological be-
haviors. The difference in the performance likelihoods was at least 1% for more
extreme behaviors and reached up to 18%. Table 4.1 summarizes these probabilities
for a hypothetical person with an overall environmental attitude of one standard
deviation above the average (phigh) and for a person with an average attitude score
(plow).

The participants were invited to the laboratory in groups of four to eight in-
dividuals to partake in a study about decision making without any reference to a
particular content of the decision task. They were welcomed by an experimenter
and seated in separate cubicles equipped with personal computers. The instructions
were presented on the computer screen. The participants learned that they would
engage in a group task together with four other persons connected via Internet. In
fact, they were not connected to the Internet and other persons were simulated with
software. To make the situation more realistic, participants were asked to generate
nicknames. The nickname then appeared on the screen together with two other
nicknames, supposedly representing two other participants. While waiting for two
more imaginary participants to log in, participants were requested to fill in the SVO
measure. When completed, participants were informed that the four other necessary
group members were now logged in and ready for the common task. Subsequently,
participants were treated according to the experimental condition to which they
were randomly assigned. After completing the social dilemma task, the participants
were requested to fill in the environmental attitude measure (GEB) and to provide
some demographic information. As compensation participants were offered €6.50
for their time and effort. One month after the experiment, all participants were
informed about the real purpose and the results of the research.
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Table 4.1: Engagement likelihoods of non-environmentalists versus environmentalists

Ecological Behaviors plow phigh

1. I bought solar panels to produce energy. 0.02 0.03
2. I requested an estimate on having solar power installed. 0.02 0.04
3. At red traffic lights, I keep the engine running. 0.03 0.05
4. I refrain from owning a car. 0.06 0.11
5. I buy milk in returnable bottles. 0.07 0.13
6. I have already looked into the pros and cons of having a private

source of solar power.
0.09 0.16

7. I buy meat and produce with eco-labels. 0.09 0.17
8. I talk with friends about problems related to the environment. 0.10 0.18
9. I am a member of a carpool. 0.10 0.19

10. I boycott companies with an unecological background. 0.13 0.23
11. I am a member of an environmental organization. 0.14 0.24
12. I have pointed out unecological behavior to someone. 0.14 0.25
13. I contribute financially to environmental organizations. 0.14 0.25
14. If I am offered a plastic bag in a store, I take it. 0.15 0.27
15. I read about environmental issues. 0.16 0.28
16. I drive on freeways at speeds under 100kph (= 62.5 mph). 0.30 0.47
17. I use renewable energy sources. 0.35 0.52
18. I buy unbleached and uncolored toilet paper. 0.38 0.55
19. In the winter, I leave the windows open for long periods of time

to let in fresh air.
0.38 0.55

20. I keep the engine running while waiting in front of a railroad
crossing or in a traffic jam.

0.38 0.56

21. I buy products in refillable packages. 0.40 0.57
22. I use fabric softener with my laundry. 0.40 0.58
23. I use a clothes dryer. 0.43 0.60
24. I use a chemical air freshener in my bathroom. 0.47 0.64
25. I own a fuel-efficient automobile (less than 7 litres per 100 km). 0.47 0.64
26. I drive my car in or into the city. 0.48 0.65
27. I drive to where I want to start my hikes. 0.49 0.66
28. In nearby areas (around 30 kilometers; around 20 miles), I use

public transportation or ride a bike.
0.49 0.66

29. In hotels, I have the towels changed daily. 0.56 0.72
30. For longer journeys (more than 6 hours), I take an airplane. 0.58 0.73
31. I ride a bicycle or take public transportation to work or school. 0.61 0.76
32. I drive in such a way as to keep my fuel consumption as low as

possible.
0.70 0.83

33. I own energy efficient household devices. 0.72 0.84
34. I buy beverages in cans. 0.73 0.85
35. I kill insects with a chemical insecticide. 0.76 0.86
36. I buy convenience foods. 0.77 0.87
37. I wash dirty clothes without pre-washing. 0.79 0.89
38. After meals, I dispose of leftovers in the toilet. 0.80 0.89
39. In the winter, I keep the heat on so that I do not have to wear

a sweater.
0.83 0.91

40. I buy seasonal produce. 0.84 0.92

(continued)
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Ecological Behaviors plow phigh

41. I put dead batteries in the garbage. 0.87 0.93
42. In winter, I turn down the heat when I leave my apartment for

more than 4 hours.
0.87 0.93

22. I use an oven cleaning spray to clean my oven. 0.88 0.94
44. I rather take a shower than a bath. 0.91 0.95
45. I buy furniture made from tropical woods. 0.91 0.95
46. I wait until I have a full load before doing my laundry. 0.95 0.97
47. I bring empty bottles to a recycling bin. 0.96 0.98
48. I collect and recycle used paper. 0.97 0.99
49. I reuse my shopping bags. 0.98 0.99
50. After a picnic, I leave the place as clean as it was originally. 0.99 1.00

Note. Items in italics represent unecological behaviors. The likelihood of engagement or
approval is expressed as a probability (p). These probabilities are given for a person at one
standard deviation above the average (phigh) and for the average participant (plow). The
probability of the performance of a certain behavior was calculated based on the classic Rasch
model formula. The natural logarithm of the odds ratio of person k’s behavior i is given by
the difference between k’s overall environmental attitude (θk) and the difficulty of a certain
behavior i (δi). For more details see p.24 in Chapter 1.

Measures. Cooperation, the dependent variable, was operationalized as the av-
erage amount requested to be removed from the common resource in the 10 exper-
imental trials. We defined cooperation as the average amount equal to a person’s
fair share; which in our case was 2 points or 2 kWatts.

Environmental attitude was measured with 50 self-reported ecological behav-
iors adopted from the General Ecological Behavior (GEB) scale (Kaiser & Wilson,
2004). In order not to bother participants with a large number of questions that they
had already seen, for each individual a set of 20 behaviors was randomly selected
from the total of 50 behavior items employed earlier. Persons high in environmental
attitude level did not receive extremely easy behaviors, and persons low in environ-
mental attitude did not receive extremely difficult behaviors.

Such a procedure was feasible due to the technical features of Rasch models (i.e.,
uniform item discrimination). Given the two relatively small samples, and due to
the comparatively smaller number of behavior items, we could not apply the same
strict fit criteria as in the pretest study. We nonetheless employed conventionally
accepted fit intervals (Wright et al., 1994).

In the assessment of item fit, we relied on the mean square (MS ) statistics,
weighted by the item variance (cf. Wright & Masters, 1982). As the fit statistics
appeared acceptable, the assessment of people’s environmental attitude based on the
classic Rasch model was possible. Only one item (2.0%) did not fit the 50-item Rasch
scale with an excessive MS-value above 1.30 (MS = 1.73; I use a tumble dryer). None
of the other 49 items fell outside the tolerable range of fit (i.e., 0.70 < MS < 1.30).
The attitude measure had a separation reliability of r = 0.70(N = 131), which
matches the reliability of the study reported in Chapter 2 (r = 0.71). Moreover,
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people’s environmental attitude in the previous study and in this assessment (with
a time lag of about 24 months) were highly comparable as the bivariate correlation
was r = 0.67 and increased to r = 0.96 when corrected for the measurement error
attenuation.3

Most of the analyses were conducted with the level of an environmental attitude
dichotomized into high and low. The dichotomization was made on the basis of
GEB scores measured two years before. This newly created environmental-attitude
variable correlated quite well with the “old” (r = .87) and the “new”, i.e., assessed
in the current study, (r = .62) GEB scores.

Social Value Orientation (SVO) was measured with nine questions developed
by Van Lange, De Bruin, Otten, and Joireman (1997). Each of these nine questions
has three possible response options. Typically, a person is asked to allocate points
according to his or her preference. One of the options (e.g., 500 points for oneself,
and 500 points for the other) represents a so-called prosocial, one (e.g., 500 points
for oneself, and 300 points for the other) an individualistic, and one (e.g., 500 points
for oneself, and 100 points for the other) a competitive choice in how a person grants
points to another person and to himself or herself. A particular value orientation
is assigned when a person prefers the same type of choice at least six out of nine
times. Of the 131 participants, 113 (86.3%) were classifiable. It is common with this
measure to find a certain percentage of participants who inconsistently answer the
nine questions and, thus, cannot be reliably classifiable. Those persons who were not
reliably classifiable were excluded from the statistical analyses that involved the SVO
measure. The vast majority of our participants were prosocials (n = 86; 65.7%of the
initial sample). There were only 27 (20.6%) proselfs (i.e., 18 (13.7%) individualists
and 9 (6.7%) competitors).

4.2.5 Results

In this study, we aimed to test a very specific hypothesis which predicted that
environmentalist in the energy harvesting condition will cooperate more than all
other groups. Therefore, instead of engaging in exploratory analysis of variance,
we first conducted two confirmatory planned contrasts (e.g., Maxwell & Delaney,
2004). In the second step we performed a more exploratory data analysis to look for
additional explanation of our findings. We report the results in a respective order.

Main hypothesis: Contrasts. To test our hypotheses, we performed two planned
orthogonal contrasts.4 In the first test we compared the persons high in environ-

3A correction for measurement attenuation adjusts correlations for the unreliabilities of the
two measures involved to get a better estimate of the true strength of their relationship. The
standard procedure entails taking the ratio between an observed correlation and the square root
of the product of the two reliabilities (Charles, 2005).

4The orthogonality of contrasts was verified with the following formula:
∑
c1jc2j/nj = 0, where

c stands for a contrast, j for individual contrast coefficients, and n for a number of subjects in a
group (for more details see Maxwell & Delaney, 2004, p. 179).
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Figure 4.1: Pionts/kWatts harvested as a function of environmental attitude and of the
attitudinal relevance of the common resource.

mental attitude, who received an explicit message (N = 14), with the persons high
in environmental attitude, who did not receive any message (N = 14), in the energy
consumption condition. Nonetheless, the results revealed that explicit emphasis of
the link between energy consumption and the environmental degradation did not
differentiate the amount of energy requested by participants: M = 1.49 kWatts vs.
M = 1.87 kWatts; t(123) = 1.5; p = .07 (one-tailed). The link between energy con-
sumption and environmental condition appeared to already be more or less salient
for participants high in environmental attitude. Thus, for our second test, we found
it appropriate to pool participants with and without the message. Such a pooling
made the subsequent test relatively more conservative, given that the message, if
anything, rather promoted than reduced cooperation.

The second planned comparison confirmed that participants with a high level of
environmental attitude cooperated significantly more in the attitude-relevant (i.e.,
the energy consumption) condition (M = 1.68) than did the participants from three
other groups, namely participants low in environmental attitude in the same con-
dition (M = 1.89) and the participants either high ( M = 2.02) or low (M = 2.39)
in environmental attitude in the attitude-irrelevant (points harvesting) condition:
t(123) = 2.8; p < .005 (one-tailed), η2 = 6%.

In line with our prediction, individuals with high levels of environmental attitude
harvested relatively less from the common resource, but only if the resource was
perceived as attitude-relevant. In other words, it is plausible that cooperation in
this condition meant energy conservation to environmentalists (see Figure 4.1).
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Figure 4.2: Pionts/kWatts harvested as a function of environmental attitude and of the
attitudinal relevance of the common resource across the 10 rounds of the social dilemma
task.

Harvesting in ten rounds. Interestingly, persons high in environmental attitude
in the attitude-relevant condition requested significantly less than the amount that
could be seen as their fair share. The 95%-confidence interval of the average amount
of energy requested by the persons high in environmental attitude (M = 1.68) does
not cross the line of social justice, which is equivalent to 2 points/kWatts (Cumming
& Finch, 2005). In other words, we conclude that these persons engaged in self-
sacrifices, as they did not even request their fair share.

As shown in Figure 4.2, this finding is not only an aggregate effect across 10
rounds of the task. Environmentalists engaged in self-sacrifices from the first round
onwards with an average request rate below the line of social justice. Although
we observed an effect of learning in the group of the environmentalists in the
environmental-relevant condition, we still believe self-sacrificing was the case. A
similar gradual decline of the mean number of units requested occurred in all four
experimental conditions across the 10 rounds of the dilemma task. Thus, learning
experience played a role also in the other three experimental groups.

Exploring additional effects. In our experiment we additionally controlled for
Social Value Orientation (SVO). In a supplementary 2 x 2 x 2 ANOVA with SVO
(prosocials vs. proselfs), environmental attitude (high vs. low), and environmental
attitude relevance (points vs. energy) as independent variables, we did not find
SVO to significantly affect cooperation. Neither a main effect of SVO (F (1, 108) =
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0.1; p = .70) nor SVO x attitude relevance interaction [F (1, 108) = 0.1; p = .70]
was observed. The attitude x attitude-relevance interaction, however, remained sig-
nificant in the model we tested: F (1, 108) = 4.9; p < .01; η2 = 0.09. In conclusion,
it was a person’s level of general commitment to environmental conservation in com-
bination with the character of the task, and not the social value orientation, that
determined cooperation in the presented social dilemma task.

Another look at Figure 4.1 makes clear that next to the theoretically antici-
pated and corroborated specific interaction there was a main effect of the level of
environmental attitude apparent in the presented data. The participants high in
environmentalism generally harvested less in the resource dilemma, regardless of
whether the dilemma was about points or energy: t(127) = 3.3, p < .01, η2 = .08. In
other words, we found more prosocial behavior with people high in environmental
attitude (Kaiser & Byrka, 2009). Also, employing a one-way ANOVA, we found
that proselfs (M = −.38;N = 27) scored significantly lower in their environmental
engagement than prosocials (M = .25;N = 86): F (1, 111) = 8.2; p = .005; η2 = .07.
5 This finding might be explained by the environmentalists’ general propensity to
act prosocially even in mundane behaviors such as participation in a psychological
experiment (for more details see Kaiser & Byrka, 2009).

4.2.6 Discussion

In line with our prediction, in this study, we found that a general attitude de-
termined the performance of an overt behavior. Specifically, the level of an individ-
ual’s environmental attitude determined cooperation in a common resource dilemma.
This relation could only be observed when a specific behavior involved harvesting
of energy rather than points. In other words, a general environmental attitude
predicted specific behavior when the behavior appeared to be attitude-relevant.

To our knowledge, this is the first time that an environmental attitude was found
to significantly promote cooperation in an experimentally simulated social dilemma
(cf. Smith & Bell, 1992). The motivation to cooperate with others in social dilemmas
has been traditionally expected to originate from individual prosocial orientations
(Van Lange et al., 1997). Interestingly, the environmental attitude relevance of
energy did not even have to be made salient to be apparent to our participants.
However, salience probably resulted in a more rather than a less pronounced effect.

In common resource dilemmas, cooperation with others usually means dividing
the resources into equal units and extracting one’s fair share. From a social justice
point of view, harvesting below one’s fair share and below the replenishable rate
is irrational. However, we found such a result in this study. On average, those
with a high level of environmental attitude (i.e., environmentalists) in the energy
conservation condition removed significantly less energy than their fair share. They
requested less than their fair share beginning from the first round and they never
crossed the line of social justice in any of the 10 rounds of the dilemma task. Such

5The correlation of SVO with the GEB measure treated as a continuous variable was equal to
r = .25 when we used a scores form a current study (N = 113) and equal to r = .26 when we used
“old” scores assessed two years before.
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self-sacrifices could be theoretically expected from environmentalists as for them
the motive to preserve the environment is dominant over self-interest (cf. Hardin,
1968). We found such an effect even under artificial experimental conditions.

Finally, a person’s social value orientation (Van Lange, 1999; Van Lange et al.,
1997) probably the most predictive dispositional factor in social dilemmas to date
(Gifford & Hine, 1997), appeared not to influence the performance in a common
resource dilemma. In contrast to previous dilemma research (Kramer et al., 1986),
we could not confirm prosocials to be more inclined to cooperate than proselfs. This
might be partially due to a technical problem with a social value orientation measure
which is categorical rather than continuous and, as such it was not sensitive enough
to reflect quantitative individual differences in a lab environment.

Our study had also a few limitations and conditions that could specifically influ-
ence the result. First, a financial compensation was granted for participating in our
experiment. Each participant received € 6.50 at the end of the experiment, which
could be thought to influence behavior in the common resource dilemma. Nonethe-
less, we do not consider it to be very likely as a financial incentive was not part of
the pay-off function and the dilemma. We explicitly emphasized that the payment
would not depend on the performance. Moreover, the extent of the compensation
was economically insufficient to cover the real expenses in terms of time loss and
transportation costs. Therefore, in our view, the financial compensation was rather
irrelevant for the behavior in the resource dilemma.

Second, the selection of our two subsamples could be regarded as biased since
they were not similar in their extremity. While the participants with a low level
of environmental attitude had up to average scores, the participants with high lev-
els of an attitude had scores minimally one standard deviation above the average.
Nonetheless, such a reduced and not perfectly centered gap, actually, decreased the
chance to detect differences in the two subsamples. Another limitation related to the
environmental attitude variable is that subjects were not randomly assigned to an
environmental attitude condition. Consequently we dealt with a quasi-experiment
rather than with a real experiment.

Third, we chose an extreme groups approach (EGA), which generally increases
the power of subsequent hypothesis tests and consequently inflates detected effect
sizes (Jr. & Abrahams, 1975; Feldt, 1961). Therefore, we should be cautions when
interpreting the strength of found relations (for more details see Preacher, Rucker,
Callum, & Nicewander, 2005). The reason for which we chose an extreme groups
approach was to increase the cost efficiency of our study (Abrahams & Jr., 1978).
Participation in the experiment was quite demanding, in our view, as we invited
adults to appear in the lab inn their free time and to perform tasks on the computer,
for some for the first time in their lives.

Finally, the line of social justice at 2 points/kWatts was quite arbitrary and
determined by the number of players and the size of the resource that we chose. It
is likely that we would have not observed similar results in absolute terms if the line
of justice (a fair share) was set at, for example, 1 kWatt/point or 4 points/kWatts.
An interesting question would be whether the numbers were taken seriously and were
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meaningful. As part of the instruction we gave a few examples of home appliances
and the amount of energy they require. We do not know, however, whether people
used this knowledge when making decisions or not.

Despite these few limitations, our results confirmed a non-trivial prediction of
cooperation in social dilemma on the basis of a general environmental attitude mea-
sured two years in advance. We found this relationship despite artificial conditions
created by the experimental setting.

4.3 Study 2

In Study 2 we present another quasi-experiment in which we also aim to confirm
the existence of the link between a general attitude and a specific behavior. This
time, however, we predict the level of people’s environmental attitude based on
whether they perform or not a specific, demanding behavior.

The behavior that we chose to predict the level of a general environmental atti-
tude was being or not a self-declared vegetarian. A vegetarian diet is one of the most
effective ways for an individual to reduce his or her ecological footprint according to
experts in industrial ecology (Taylor, 2000). Nonetheless, being a vegetarian is an
objectively demanding task which we conclude on the basis that only about 4-7%
of the population in most Western societies commit themselves to follow a vegetar-
ian diet (e.g., Nederlandse Vegetariërsbond, n.d.; Stahler, 2006). Low popularity
of vegetarianism probably stems from the fact that such a diet involves many costs
such as shopping in special stores, regular reading of nutrition labels, and asking for
a special menu in restaurants. Interestingly, being a vegetarian is remarkably rare
and unpopular in Western societies despite the fact that a vast majority of people
verbally express an environmental concern (Dunlap, 2002, September/October).

4.3.1 Research goals

In the this study, we aim to show that persons who engage in a specific demanding
ecological behavior will have higher levels of an environmental attitude than persons
who do not engage in this behavior. To be more precise, we expect that vegetarians
will display higher average levels of environmental attitude than individuals who
do not follow a vegetarian diet. Our prediction is based on the assumption that
engagement in a demanding behavior requires a relatively high level of a relevant
attitude.

Additionally, we anticipate that the strength of the prediction will depend on the
measure used to assess an individual attitude. An attitude measured as a behavioral
disposition should reveal the predicted differences in attitude between vegetarians
and non-vegetarians. The differences might not be prominent when an attitude is
measured with a traditional scale based exclusively on evaluative statements. We
expect that a verbally expressed concern has a relatively low situational thresh-
old. Therefore, the measure composed of too easy items might not be discrimina-
tory enough to distinguish between highly environmentally engaged vegetarians and
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moderately engaged non-vegetarians.

4.3.2 Methods

Participants and procedure. Participants in Study 2 were subscribers of the
online Vegetarian Journal (www.vrg.org/journal) published by the Vegetarian Re-
source Group. The participants were reached via a monthly newsletter. In the
May-2006 newsletter, we invited subscribers to participate in our survey by provid-
ing a link to the study webpage. As an incentive, participants received a vegetarian
recipe. The Vegetarian Resource Group is an American non-profit organization ed-
ucating people on vegetarianism and the related issues such as health, nutrition,
ecology, ethics, and world hunger. The data were collected over the Internet. For
each participant, the order of questions in the questionnaire was randomly gener-
ated.

Of the 227 persons who agreed to participate, 222 returned a completed ques-
tionnaire. The mean age of the participants was 39.3. The majority of them (89.3%)
were female. Of the 222 participants 177 (79.7%) were self-declared vegetarians and
45 (20.3%) were non-vegetarians. Evidently, our sample was biased in terms of
gender, vegetarianism and, probably, the level of environmental concern.

We classified the 177 vegetarians according to the extent of their devotion to
vegetarianism. The classification was made on the basis of the responses to the
following three statements: 1) “I am a vegetarian”, 2) “I do not eat honey”, and
3) “I do not wear leather shoes”. We created three categories of: basic vegetarians
(N = 50), who answered only the first statement affirmatively, advanced vegetarians
(N = 60), who declared being vegetarians (Statement 1) and refused to either eat
honey (Statement 2) or to wear leather shoes (Statement 3), and extreme vegetarians
(N = 67), who approved all three statements.

Measures Environmental attitude was measured with two different scales.
One was the New Ecological Paradigm (NEP) scale(Dunlap, Liere, Mertig, & Jones,
2000), composed exclusively of evaluative statements. The other environmental
attitude measure was a behavior-based attitude measure, i.e., the General Ecological
Behavior (GEB) scale (Kaiser & Wilson, 2004).

The New Environmental Paradigm (NEP) scale (Dunlap et al., 2000) is a fre-
quently applied measure of an environmental attitude. The NEP scale consists of
fifteen statements about peoples’ views on the relationship between humans and na-
ture. Respondents answer on a 5-point scale to what extent they agree or disagree
with declarations such as: We are approaching the limit of the number of people the
earth can support” and ”Plants or animals have as much right as humans to exist”.
Seven statements have a reverse response format and we recoded them before we
calculated mean scale scores for each person. The mean NEP score was M = 4.23
(SD = 0.46; range: from 2.25 to 5.00). The 15 NEP items were internally consistent,
with a Cronbach’s α value of α = 0.71.

The General Ecological Behavior (GEB) scale is a measure of an environmen-
tal attitude coherent with assumptions of Campbell’s paradigm. The level of an
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attitude is assessed on the basis of behavioral self-reports. The scale is composed
of 50 ecological behaviors. Thirty-two items have a five-step response format with
answers ranging from “always” to “never”. For the scale calibration, responses were
converted in a dichotomous format in which “never”, “seldom” and “occasionally”
were scored as non-endorsement, and “sometimes” and “always” were scored as en-
dorsement of an item. For all the behaviors a “not applicable” response option was
included. It was later treated as a missing value. Nineteen of the fifty items were
negatively formulated and received an inverse coding.

As with calibrations, we relied on the mean square (MS ) statistics, weighted by
the item variance, in the assessment of fit. Only one behavior revealed a compara-
tively poor fit (i.e., MS = 1.23): “For longer journeys (more than 6 hours), I take
an airplane” (unecological activity). Its model fit nevertheless remained within the
acceptable range (i.e., 0.70 < MS < 1.30). Again, calibrating a one-dimensional
Rasch scale based on 50 self-reported ecological behaviors was possible and the uni-
dimensional nature of a measured attribute was confirmed. A separation reliability
was r = .78 and an internal consistency of α = .80 for the GEB measure. The
correlation between NEP and GEB was r = .32, which corresponds to r = .43 when
corrected for measurement error attenuation.

4.3.3 Results

To test our hypothesis that persons engaging in a demanding behavior (i.e.,
vegetarians) have a higher level of environmental attitude than non-engaging persons
(i.e., non-vegetarians), we conducted two one-way ANOVAs: one with NEP and one
with GEB as the dependent variable.

With NEP, we found that vegetarians and non-vegetarians did not significantly
differ in their overall environmental attitude: Mveg = 4.22vs.Mnveg = 4.25;
F (1, 220) = 0.9; p = .77. When we additionally distinguished vegetarians on the ba-
sis of the extent of their devotion, we only found a marginally significant asso-
ciation: F (3, 218) = 2.5; p = .06; η2 = 0.03 (Mnveg = 4.25,Mbasic = 4.09,Madv =
4.23,Mext = 4.33; see Figure 4.3). Exploratory post-hoc analyses (employing Scheffé
test) revealed that only the basic and extreme vegetarians showed a statistically
significant difference in their NEP scores (p = .06). No such difference could be
established between non-vegetarians (the control group in Figure 4.3) and any of
the three vegetarian groups.

In contrast to the NEP results, with the GEB measure we found vegetarians
and non-vegetarians to significantly differ in their general environmental attitude:
F (1, 220) = 4.0; p = .05; η2 = 0.02 (Mnveg = 0.18 vs. Mveg = 0.46). When vege-
tarians were additionally distinguished on the basis of the extent of their devotion,
we found that the associations were stronger: F (3, 218) = 3.6; p = .01; η2 = 0.05
(Mnveg = 0.18,Mbasic = 0.35,Madv = 0.34,Mext = 0.68; see Figure 4.3). Further
exploration of the effects (employing Scheffé test) revealed that only non-vegetarians
differed from extreme vegetarians in their GEB score at p = .02.
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Figure 4.3: Environmental attitude (measured with NEP or GEB) as a function of the
extent of self-reported vegetarianism. Note that abbreviation EA stands for environmental
attitude.

4.3.4 Discussion

In Study 2 we explored the possibility of predicting the general environmental
attitude on the basis of whether individuals do or do not engage in a specific be-
havior. In line with our expectations, we found that self-declared vegetarians had
a significantly higher average level of environmental attitude than non-vegetarians.
Nonetheless, the difference was observed only when an environmental attitude was
measured within a Campbell’s paradigm approach as a behavioral disposition. No
substantial attitudinal difference was found with the New Ecological Paradigm
(NEP) scale (Dunlap et al., 2000) which is based exclusively on verbal statements
in respect to the environment.

The results that non-vegetarians and vegetarians declared similar levels of an
environmental attitude when measured with the NEP scale seemingly confirmed
the initially presumed inconsistency of non-vegetarians. Non-engagement in an en-
vironmental attitude-relevant specific behavior (i.e., being a non-vegetarian) and
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simultaneously expressing high levels of general concern for the environment reflects
only an apparent rather than a real inconsistency (cf. Ajzen, 2005). The lack of
observed differences in attitude measured with NEP constitutes a challenge to the
validity of attitude measures based exclusively on evaluative statements than is an
evidence of real inconsistency.

Our study has some noteworthy limitations. First, with some 90% of females
and 80% self-declared vegetarians we dealt with a selection bias in our sample.
This self-selection was due to the way we recruited our participants. It is highly
plausible that only people at least minimally attracted to vegetarianism participated.
Consequently, even our control group might have consisted of people interested in
vegetarianism. In other words, the control group did not represent extreme non-
vegetarians. This probably contributed to less extreme attitude differences and at
the same time required a more challenging empirical test. Despite these limitations,
our findings point to the existence of the formalized link between a general attitude
and a specific behavior.

4.4 General discussion

In Chapter 4 we presented two studies that directly addressed the problem of
consistency between a specific behavior and a general attitude. We demonstrated
that Campbell’s paradigm allows for a bidirectional prediction. The performance
of a specific behavior can be predicted from a general attitude and the level of a
general attitude can be inferred based on whether people perform or not a specific
behavior. Empirical consistency is a consequence of a formalized, structural rela-
tionship between a general attitude and specific behavioral indicators, as predicted
with Campbell’s paradigm.

In contrast to previous studies (Ajzen et al., 2004; Sheeran, 2002), we observed
differences in the environmental attitude of performers versus nonperformers of a
demanding attitude-relevant behavior. Indirectly, we also replicated the results from
studies by Ajzen et al. and Sheeran by finding no differences in the level of attitude
between consistent and inconsistent participants, when attitude was measured based
on evaluative statements in Study 2. Additionally, prediction of a general attitude
based on the performance of a single behavior required that we had at least a rough
estimate of the difficulty of the behavior of interest.

We are aware that the prediction of a behavior based on the behavioral measure
may raise the question of tautology (Raden, 1977). We argue, however, that our
evidence is not circular as we went beyond connecting a past with a future behavior
(e.g., Ouellette & Wood, 1998). To be precise, we predicted a specific behavior that
was not included in the measure of the general attitude (Study 1). Similarly, in
Study 2 we anticipated differences in the level of a general attitude on the basis of
whether a person engaged or did not engage in another specific behavior again not
included in the attitude measure. Such a prediction is not trivial and challenges the
existence of circularity in our predictions.
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In sum, in Chapter 4 we corroborated the existence of structural consistency
between a specific behavior and a general attitude in an artificial, experimental set-
ting. On the one hand, we had an advantage of controlling for possible confounding
variables that could affect our findings. On the other hand, our studies may lack
ecological validity. A new challenge for Campbell’s paradigm is to test it in a more
natural setting.
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Chapter 5

Spillover effect: hidden potential of
persuasion

How to kill two (or a hundred) birds with one stone?

5.1 Introduction

In previous chapters we demonstrated that a general attitude is formally related
to specific interdependent behaviors. Traditional approaches also assume that gen-
eral attitudes are predictive for the whole classes of specific behaviors (e.g., Epstein,
1983; Fishbein & Ajzen, 1974; Weigel & Newman, 1976). Nonetheless, existing evi-
dence on the link between general attitudes and classes of behaviors predominantly
consists of cross-sectional data. No study is known to us that experimentally aims
to change attitude on a general level to observe change in general behavior.

This apparent lack of interest in changing general attitudes to provoke change
in multiple behaviors is rather surprising as findings in social psychology are full
of hints and pointers to the existence of the phenomenon of the spillover behavior
effect (Frey, 1993; Jensen, 1992; Thøgersen, 1999), i.e., behavioral chain reactions
as a consequence of a person’s attitude change. Some circumstantial evidence can
be derived from prominent sources, such as balance theory (Heider, 1958), cognitive
dissonance theory (Festinger, 1957), and self-perception theory (Bem, 1967).

In a seminal and by far the most famous, experiment on cognitive dissonance by
Festinger and Carlsmith (1959), the behavioral spillover effect was actually observed
and an attitude change have been generally used to explain observed performance
of participants. In the study, the participants who had performed a monotonous,
boring task of putting pegs on a tray were paid either $1 or $20 to tell the next
subject that the task was interesting and a lot of fun. When later asked to express
their attitudes toward the task, those participants who received $1 had perceived it
as more enjoyable than those who received $20. The participants paid only $1 had
to confront the dissonance between two opposing behaviors (performing a boring
task and saying it was enjoyable) and the belief that there are truthful persons,
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whereas those paid $20 had an external justification for their behavior and did not
experience dissonance. Participant’s performance of a monotonous task followed by
verbal expression of enthusiasm toward the task can be interpreted as a behavioral
spillover.

Another piece of pioneering research by Freedman and Fraser (1966) on the
foot-in-the-door technique also points to the existence of the spillover phenomenon.
Again, several other behaviors changed after an initial behavior was performed. The
theoretical explanation involves an actor’s attitude change (Burger, 1999). In the
study, a group of housewives volunteered for a telephone interview, in which they
described household products that they used. A few days later, the same women
were approached to receive a group of men that would spend 2 hours demonstrating
various household products. The rate of compliance for the second request was much
higher among these women (52.8%) than among another group of women that did
not volunteer for the interview (22.2%). The explanation for this behavioral chain
reaction emerges from the saliency of an attitude and peoples’ need for consistency,
as is implied by self-perception and balance theory. It appears that the existence
of behavioral spillover based on changes in a person’s attitude is supported at least
circumstantially in the literature.

In this study, we substantiate the spillover phenomenon experimentally. In a
quasi-field experiment, we address environmental attitude and expect multiple be-
haviors to be affected systematically. Specifically, we show that even with an inter-
vention not specifically targeted at general environmental attitude, we can observe
an enhancement of the entire class of people’s pro-environmental behavior from
various domains such as recycling, consumerism, and mobility and transportation.
Theoretically, we offer an explanation for the spillover phenomenon that is rooted
in what Kaiser, Byrka, and Hartig (2008) have coined Campbell’s paradigm.

5.1.1 Interdependence of behaviors

The existence of the spillover effect necessarily implies that specific behaviors
form more general classes of behavior. In other words, behavioral chain reactions
can only occur if behaviors from a general class are interdependent. For example,
recycling can only spill over to energy conservation if both behaviors are somehow
related to each other. If these behaviors were independent, a spillover would be
theoretically impossible (Thøgersen, 1999).

The literature offers a few theoretical frameworks supporting the interdepen-
dence of behaviors. One refers to balance and cognitive dissonance theories, which
specify that people are generally motivated to behave in a consistent way, because
inconsistencies produce unpleasant tension (Festinger, 1957). Another explanation
is based on the assumption that the performance of one behavior makes other be-
haviors from the same mental category more salient. Accordingly, behaviors are
related if they are salient and can be categorized as exemplars of the same mental
category (Doll & Ajzen, 1992). Spreading activation theory further specifies that the
strength of the behavioral relation depends on the semantic or conceptual proximity
of mental constructs (Collins & Loftus, 1975).
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Relatively little attention has been paid in the psychological research to the con-
cept of a general behavioral category. Although an introduced by (Fishbein & Ajzen,
1974) multi-act criteria referred to general behavioral category, it was nothing more
than a technical solution to increase Pearson correlations between general attitudes
and behaviors (Epstein, 1983). The main reason for an aggregation of behaviors
was to increase the reliability of the measure by diminishing the measurement er-
ror. The principle of aggregation does not predict, however, that specific behaviors
from one class are inter-related. Consequently, reference to a general behavior had
methodological rather than theoretical grounds.

Traditionally, behaviors from such domains as health or the environment are
considered to be independent, and as such they are believed to fall into several un-
related categories (e.g., Stern, 2000; Stroebe & Stroebe, 1995). For example, health
behaviors are considered to form sub-categories such as nutrition, physical exercise,
or risk prevention and ecological behaviors such sub-categories as environmental
activism, private-sphere environmentalism, energy conservation, recycling, or con-
sumerism. A few existing studies on a change in multiple behaviors, i.e., spillover
effect, focused on semantically or logically proximal behaviors such as being on a
diet and performing physical exercises (Prochaska & Sallis, 2004) or recycling and
avoiding waste (Thøgersen, 1999). Studies that investigated behaviors from differ-
ent, semantically more distant domains have failed to find high correlations between
dyads of behaviors across domains such as recycling and buying organic food (e.g.,
Stern & Oskamp, 1987; Thøgersen, 2003, 2004).

In our view, the lack of observed relations between specific behaviors across sub-
categories stems from a methodological omission. In fact, the observed independence
of behaviors is only apparent and grounded in a statistical artifact (see Ferguson,
1941). Traditional measurement approaches based on correlations and factor anal-
yses do not cope with extremely different difficulties or endorsement probabilities
of various behaviors. Nonetheless, performance difficulties vary since conditions
that facilitate or hinder performance are different for each behavior (e.g., Gamba
& Gamba, 1994; Guagnano et al., 1995). The interdependence of behaviors can
be observed when we regard behaviors as increasingly difficult tasks to achieve a
certain goal.

Applying the Rasch model circumvents some well-known technical problems
of conventional factor analytical approaches when involving behaviors. The most
prominent of these problems arises from the fact that behavior is notorious for its
remarkable variability in difficulty. Conventional factor analyses typically result in
so-called difficulty factors when dealing with extremely different item difficulties
(Ferguson, 1941; Kaiser & Wilson, 2004).

5.1.2 Campbell’s paradigm and spillover effect

Behaviors are interrelated when people strive for goals such as receiving an aca-
demic degree, being healthy, or preserving the environment (Kaiser & Wilson, 2004).
The interdependence can be observed if we regard behaviors as a series of increas-
ingly difficult means to achieve a goal. Each of the behavioral means involves certain
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costs, either psychological or physical in nature, related to the performance of a be-
havior. The greater the array and the more demanding the behaviors a person
performs, the more evident is her or his general attitude toward the goal.

A person’s general attitude can be inferred based on her tangible behavioral
responses to an attitudinal stimulus. If one’s engagement can be manifested by
a variety of different acts, then a prudent selection of these behaviors can be an-
ticipated. Naturally, people commonly prefer the more convenient, less socially
sanctioned behaviors than the more complicated, strenuous, or pricey ones. Thus,
we can assume that people favor less demanding actions over more demanding ones.
This becomes tangible in the relative popularity of various conservation behaviors
(i.e., the relative number of persons who act accordingly). This popularity of a
behavior is, in turn, anticipated to be a function of two components: (a) people’s
overall environmental engagement, and (b) the composition of all the figurative
costs of a particular behavior. An expression of an attitude i.e., the performance of
a behavior, is jointly determined by the total cost related to the realization of the
behavior (or behaviors’ difficulties) and the level of a person’s general attitude.

As demonstrated in Chapters 2 and 3, Campbell’s paradigm provides an ax-
iomatic link between general attitudinal dispositions and multiple related behav-
iors. In Chapter 4, we also confirmed empirically, in an experimental setting, that a
general attitude is formally relevant with the performance of a specific behavior and
vice versa, a specific behavior can be predictive for a general attitude. Consequently,
Campbell’s paradigm satisfies the necessary preconditions for the occurrence of the
spillover phenomenon, i.e., it links general attitudes and general behaviors and it
assumes the interdependence between specific, multiple behaviors. We believe that
this theoretical basis and the recent research findings encourage the application of
Campbell’s paradigm in empirical tests directed at demonstrating the existence of
the spillover effect.

5.2 Research goals

In this study we aim to substantiate the existence of the spillover effect, i.e.,
behavioral chain reactions occurring as a consequence of a general attitude change.
By means of a quasi-experiment, we test the existence of the phenomenon in the
domain of the environment. Our goal is to show that advancing environmental atti-
tude, measured as a behavior-based disposition, will translate into the performance
of ecological behaviors from various domains. More precisely, we expect that a per-
suasive intervention focused on energy conservation will result in the increase of a
general environmental attitude. With the increase in the environmental attitude, we
expect to observe the increase in the likelihood of the performance of various ecolog-
ical behaviors such as recycling, consumerism, and mobility and transportation. We
assume that ecological behaviors form one consistent class of behaviors and, there-
fore, we expect that even behaviors from domains other than energy conservation
will be changed.
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Finally, we employ three different types of persuasive interventions. The first
intervention makes the problem of energy consumption salient. The second con-
tains feedback about energy consumption. The third type is the most complex and
involves face-to-face contact and precise information on how to solve the problem of
excessive energy use in a household. We predict that from the three persuasive tech-
niques the most personalized persuasion will be the most effective way of changing
a general environmental attitude and, in turn, ecological behaviors.

5.3 Methods

5.3.1 Study Design

We performed a field quasi-experiment with a multiple-group pretest-posttest
(4 x 2) design. An intervention type (the between factor: voucher vs. voucher-&-
feedback vs. tailored energy advice vs. control), and the point of measurement (the
within-subject factor: pre-test vs. post-test) were the two independent variables.
A behavior-based environmental attitude (measured with the General Ecological
Behavior scale, GEB Kaiser & Wilson, 2004) was the dependent variable.

To test the stability of the changes we observed in the main study, after a one year
period we performed an additional follow-up study with a multiple-group post-test
only design (Lewis-Beck, 1993).

5.3.2 Participants and Procedure

Recruitment. Participants, adults living in an urban area of Heidelberg, were
approached via the client registers of energy providers and via local newspaper
adds. The participants formed a convenience sample. Neither were they randomly
selected to the study, nor were they randomly allocated to experimental conditions.
The assignment to groups was dictated by practical reasons. The participants in the
voucher, the voucher-&-feedback, and the control group came from different parts of
the city. The participants in the tailored advice group were recruited from the whole
urban area of Heidelberg. As a consequence of such a recruitment procedure it is
highly plausible that our sample was not very representative and groups could not be
equal in respect with various, for example demographic, covariates. Consequently,
we need to keep in mind various confounding variables that could affect our results.

Response rate. The first wave of questionnaires (a pre-test measure) and invi-
tations to partake in the study was sent to 4557 persons, of whom 625 (13.72%)
responded by sending a completed questionnaire. A few months later the second
wave of questionnaires was sent (a post-test measure). Of 625 participants 196
(31.4%) responded, (4.3% of initial 4557). In the follow-up measurement, of 196
post-test participants, 137 (70%) responded (3% of initial 4557). It is evident that
with the response rate of 4.3% we have to be aware of the possibility of a selection
bias in the sample. and caution is required when drawing more general conclusions
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about the population.

Demographics. Among 625 participants in the pre-intervention measure 361
(57.7%) were female and 264 (41.3%) male. The participants’ mean age was mea-
sured only in the follow-up study (N = 137) and was 58 years and 9 months, and
ranged from 21 to 87.

Interventions. There were 3 experimental groups and one control group in the
study. Depending on the experimental condition, the participants either received
(1) a voucher, (2) a voucher and a feedback, (3) tailored energy advice, or (4) they
received no intervention and were treated as a control.1

The voucher group together with the first questionnaire received an invitation
to receive a tailored advice regarding efficient energy use in their households. A
voucher-&-feedback group received an energy bill from the last few months and
a voucher that invited them to receive tailored energy advice. Additionally, an
invitation to receive tailored advice was distributed via a local newspaper or via
a regular mail together with a monthly energy bill. We used a nested design and
all those persons who agreed to a tailored counseling were categorized as a part of
the tailored-energy-advice group, independent of how they received the invitation.
Accordingly, in the voucher and the voucher-&-feedback group were the persons who
refused the invitation of energy counseling.

Those participants who accepted the tailored advice were visited by an employee-
advisor from an energy company. First, the advisor analyzed and discussed energy
bills from the past few months. Second, the advisor demonstrated with a professional
meter the amount of energy consumed by an exemplary device such as a tv-set with
a stand-by function on. Then, the owner was offered a loan of the meter for a longer
period to test other devices in his or her household. Finally, the advisor left a leaflet
about energy conservation and offered an energy saving light-bulb. The persons who
accepted tailored energy advice had to pay €20 for the consultation. The remaining
expense was covered with the money from the European project.

As compensation for their effort, those who participated in all three stages of the
study took part in a lottery, in which they could win one of ten amazon.de vouchers
worth €25 each.

5.3.3 Measures

Environmental attitude the dependent variable, was measured with a set of self-
reported ecological behaviors from six domains: energy conservation, mobility and
transportation, waste avoidance, consumerism, recycling and vicarious behaviors.
Of 612 overall measured behaviors in the whole study 39 came from the already

1Data was collected and interventions were executed by Ifeu and KliBA institutes from Heidel-
berg, Germany. The specific tailored energy advice was supported by a European Union project
Eco n’ Home (EISAV/EIE/05/029/2005) and by the municipality of Heidelberg.

2The Rasch analysis revealed that one of the initial 62 items on energy conservation did not fit
the model well (outfit MS = 1.64). It was a newly created item and we decided to exclude it from
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established, original General Environmental Behavior scale (GEB; Kaiser & Wilson,
2004). The remaining were newly created and referred to energy conservation. At
each point of measurement a different set of questions was employed. In the pre-
test measurement 60 items, in the post-test measure 42 items, and in the follow-up
study 61 items were responded to. The possibility of using different scales at three
different times of the measurement was due to the feature specific for the Rasch
model, that is the specific objectivity and more precisely the condition of invariant-
person comparison. The condition of invariant-person comparison specifies that
the same differences between persons are observed, regardless of the items used to
assess a latent atribute a general attitude in this case (Embretson & Reise, 2000). In
other words, the distances between persons on a latent construct have an invariant
meaning for behaviors and the logit scale holds properties of an interval scale.

For 20 of the 61 items a dichotomous response format was used. For example,
for the item “I bought solar panels to produce energy” the respondents could answer
“yes” or “no”. However, not all the behaviors could be responded to in this way.
For example, for the question: “I take public transportation to work or school” it
may be difficult to answer only “yes” or “no”, since some variability in performing
a behavior might occur. Consequently, 41 items had a five-option response format
with answers ranging from “always” to “never”. For the scale calibration polytomous
responses were converted into a dichotomous format, where “never”, “seldom” and
“occasionally” were negative, and “sometimes” and “always” positive. For all the
behaviors a “not applicable” response was possible, which was later coded as a
missing value. Nineteen of the 61 items were negatively formulated and received an
inverse coding (For more detailed information on the items see Table 5.1)

Harmonization of metric. As we already mentioned, at each point of measure-
ment a different scale, composed from different items, was used. Therefore, prior to
comparing the results, we had to harmonize our metric. The most common proce-
dure to compare results from different scales is to transform raw scores into z-scores.
Nonetheless, standardization with z-scores is based on linear transformations of data
and does not deal with extremely different difficulties of some behaviors (Embretson
& Reise, 2000).

Therefore, we decided no to rely on z-scores and estimated trait levels of the
persons based on 61 items and by aggregating all the responses we had. More
specifically, we jointly calibrated the responses of the participants from the pretest
measure (N = 625), the post-test measure (N = 196), and the follow-up study (N
= 137). To increase the precision of the calibration we also included the responses
of the participants who did not fit in the whole design. Namely, we included the
persons from the group that received tailored advice but participated exclusively
in a follow-up study (N = 21), as well as the persons from the post-intervention
measure whose answers could not be matched with a pretest measure (N = 26). We
treated each time the responses on the questionnaire were given as one case in the
analysis. Accordingly, we calibrated a 61-item scale for a sample of 1005 cases with

the main Rasch calibration. Accordingly, in the final analysis, we calibrated a 61-item scale.
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the Rasch-model.

5.4 Results

We report our findings in the following order. First, in the section Preliminary
analysis, we present the results from the Rasch calibration of the behavior-based
attitude scale; the scale’s fit statistics and the reliability. Then, we test for the
homogeneity of experimental groups in the pretest condition.

In the section Main analysis: Exploring effects of intervention, we perform a
repeated measures ANOVA to test the effect of the two independent variables, the
type of intervention and the time of measurement, on the level of a people’s environ-
mental attitude. Then, we examine the change in the likelihood of the performance
of an array of ecological behaviors before and after the intervention. We compare
the tailored-energy-advice group versus all of the three other groups (i.e., voucher,
voucher & feedback, and control).

Finally, in the section Stability of intervention effect we test whether the change
in the general environmental attitude was stable over time by comparing the results
from the follow-up study with the post-test-study.

5.4.1 Preliminary analysis

Scale calibration and fit statistics. We calibrated the 61 behavior items by
employing the classic Rasch model. All behavioral items revealed weighted mean
square values smaller than 1.10 hence they met requirements of a unidimensional
model (see Table 5.1). In summary, our fit statistics did not indicate much unpre-
dictability of the model and, thus, showed a fairly decent fit. For only 67 (6.7%)
of the 1005 persons the overall behavior-based attitude score showed a poor fit
(t > 1.96, p < .05). The separation reliability for the attitude measure was ac-
ceptable with r = .72. The scale also showed an acceptable Cronabch’s α internal
consistency with α = .78.

Overall, the fit statistics for the behavior items and the person attitude estimates
appeared to be reasonable and comparable with previous calibrations (Kaiser, 1998;
Kaiser & Wilson, 2004). Thus, we can conclude that all 61 behaviors fell into one
class of ecological behaviors as anticipated. Accordingly, a behavior-based environ-
mental attitude measure met the requirements of a one-dimensional solution.

Testing pre-existing group differences. As already mentioned, the partici-
pants in the study were not randomly assigned to experimental conditions, and
in consequence we were concerned with possible confounding or masking variables
(e.g., Gould, 2004). Therefore, before we got involved in the main analysis explor-
ing the effects of intervention, we tested whether the four experimental groups were
homogenous to begin with in respect to the level of peoples’ environmental attitude.
For this, we ran one-way ANOVA with intervention type as the only factor and with
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Figure 5.1: The level of an environmental attitude as a function of the type of an inter-
vention and the time (pretest/posttest) of measurement. Note that the graph presents the
results from a repeated-measures ANOVA (N = 196) for the pre-post measurement study.
Vertical bars represent 95% intervals.

a behavior-based environmental attitude as the dependent variable.3

We found the four experimental conditions to be heterogeneous, as the model
turned out to be statistically significant: F (3, 192) = 7.83, p < .001, η2 = 11%.
Post-hoc analysis (adjusted with Bonferroni correction) revealed that the partici-
pants in the control group had comparatively higher levels of environmental attitude
(M = 0.62) than the feedback-&-voucher (M = 0.27; p < .01) and the personalized-
energy-advice group (M = 0.02; p < .001). Additionally, the difference between the
feedback-&-voucher group (M = 0.53) and the personalized-energy-advice group
(M = 0.02) was also statistically significant at p < .01. Our concerns regarding the
heterogeneity of the groups were confirmed statistically, which unfortunately serves
to complicate the interpretation of our main results.

5.4.2 Main analysis: Exploring effects of intervention

General attitude change. With a repeated measures ANOVA, overall, we found
significant main effects of the time of measurement [F (1, 193) = 10.51, p < .001, η2 =
5.2%] and the type of intervention [F (3, 192) = 5.26, p < .01, η2 = 7.6%], and a sig-
nificant intervention type x measurement time interaction [F (3, 192) = 4.41, p <
.01, η2 = 6.4%]. On average, the participants showed a higher level of an environ-

3We tested for the homogenity of the groups for the persons (N = 196) who participated both
in the pre-test and the post-test.
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mental attitude after the interventions took place than before. A significant im-
provement, however, was only observed in the group that received tailored energy
advice (see Figure 5.1). In order to further explore differences of the pre and post-
test means of the four groups, we examined confidence intervals for each mean. As
revealed in Figure 5.1, confidence intervals suggest that only the group that received
tailored energy advice turned out to be significantly higher in behavior-based en-
vironmental attitude after (M = 0.39) the intervention than before it (M = 0.02).
Only in this case confidence intervals do not overlap (Cumming & Finch, 2005).
Neither of the other three groups, the voucher (M = 0.53 vs. M = 0.54), the
feedback-&-voucher (M = 0.27 vs. M = 0.33), and the control group (M = 0.62 vs.
M = 0.64), differed significantly in their pre vs. post-intervention attitude levels.

Spillover effect - multiple behaviors change. We further explored the effect
of an intervention in the tailored-energy-advice group by analyzing how it influ-
enced the likelihood of engagement in ecological behaviors.4 More specifically, we
examined change in the likelihood of engagement in the tailored-energy-advice group
versus change in all three other groups, in the pretest and post-test condition. If
the spillover effect occurred and an intervention aimed at energy conservation in a
household influenced a general environmental attitude, we will observe an increase
in the performance of not only energy related behaviors, but also in behaviors from
other domains.

As Table 5.1 shows, in three consolidated groups the increase in the likelihood
of engagement did not exceed 1%, whereas in the tailored energy-advice group an
increase in the probability of engagement reached up to 6% for some behaviors (see
Table 5.1). More importantly, an increase in the probability of performance was not
related to the environmental domain to which a certain behavior belonged but rather
to the difficulty of this behavior. The largest change could be observed in behaviors
of an average difficulty. In extremely easy and extremely difficult behaviors less
variation occurred, which was likely the consequence of ceiling and floor effects.
Although our intervention targeted energy conservation some very difficult and easy
energy conservation behaviors remained unchanged or only slightly changed. For
example, no improvement was observed in an extremely easy item: “I let still warm
foods cool down first, before I put them into the refrigerator” and in an extremely
difficult item: “I bought solar panels to produce energy”

4The likelihood of the performance of a certain behavior was calculated based on the classic
Rasch model formula. The natural logarithm of the odds ratio of person k’s behavior i is given
by the difference between k’s overall environmental attitude (θk) and the difficulty of a certain
behavior i (δi). For more details see p.21 in Chapter 2.
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Table 5.1: Performance likelihoods in the tailored-energy-advice group versus all three
other groups before and after intervention

Ecological Behaviors δ MS ppre ppost ppre ppost

1. I bought solar panels to produce energy.* 4.27 0.98 0.02 0.02 0.02 0.02
2. I am a member of a carpool. 3.61 0.99 0.04 0.05 0.03 0.04

#3. I am a vegetarian.* 2.92 1.01 0.08 0.09 0.06 0.07
4. I own a fuel-efficient automobile (less than 7 liters per

100 km).
2.80 1.02 0.09 0.10 0.07 0.08

5. I contribute financially to environmental organiza-
tions.

2.58 0.95 0.11 0.12 0.08 0.10

6. I keep the engine running while waiting in front of red
light.*

2.54 0.99 0.12 0.12 0.08 0.10

7. I use renewable energy sources.* 2.48 1.00 0.12 0.13 0.09 0.11
#8. I talk with friends about energy-related issues. 2.47 1.00 - 0.13 - 0.11

9. I am a member of an environmental organization.* 2.38 0.95 0.14 0.14 0.10 0.12
10. I drive on freeways at speeds under 100kph (=

62.5mph).
2.19 1.00 0.16 0.16 0.11 0.14

11. I buy milk in returnable bottles.* 2.18 0.98 0.16 0.17 0.11 0.14
12. I talk with friends about problems related to the envi-

ronment.
1.65 0.94 0.25 0.25 0.18 0.22

13. I refrain from owning a car.* 1.60 1.09 0.26 0.26 0.19 0.23
#14. While I am on holidays, I have the refrigerator

switched off.
1.52 1.04 0.27 0.28 0.20 0.24

15. I have pointed out unecological behavior to someone.* 1.44 1.03 0.29 0.29 0.21 0.26
16. I read about environmental issues. 1.30 0.93 0.32 0.32 0.24 0.28

#17. I preheat the oven. 1.18 1.02 0.34 0.35 0.26 0.31
#18. I have invested in insulation of my home. 1.13 1.07 0.35 0.36 0.27 0.32

19. I buy meat and produce with eco-labels. 1.04 0.94 0.37 0.38 0.29 0.34
20. If I am offered a plastic bag in a store, I take it.* 0.93 0.96 0.40 0.41 0.31 0.37

#21. With my computer, the power-control function is ac-
tivated.

0.8 1.02 0.43 0.44 0.34 0.40

#22. For longer breaks, I switch off the monitor of my com-
puter.

0.54 1.04 0.50 0.51 0.40 0.46

23. I drive my car in or into the city. 0.53 0.99 0.50 0.51 0.40 0.46
#24. I replace used light bulbs with energy efficient ones. 0.44 0.96 0.52 0.53 0.42 0.48

25. I buy convenience foods.* 0.39 1.00 0.53 0.54 0.44 0.50
26. I buy products in refillable packages.* 0.28 0.94 0.56 0.57 0.46 0.52

#27. With electrical appliances without true power switches
I use a multiple socket outlet.

0.27 0.99 0.56 0.57 0.47 0.53

28. I use fabric softener with my laundry. 0.23 0.98 0.57 0.58 0.48 0.54
29. I drive to where I want to start my hikes.* -0.05 1.07 0.64 0.65 0.55 0.61
30. I buy furniture made from tropical woods. * -0.09 1.03 0.65 0.66 0.56 0.61

#31. I own uplighters to illuminate my home. -0.10 1.09 0.65 0.66 0.56 0.62
32. I use a clothes dryer. -0.12 1.07 0.66 0.66 0.56 0.62
33. In winter, I turn down the heat when I leave my apart-

ment for more than 4 hours.
-0.15 1.03 0.66 0.67 0.57 0.63

34. In the winter, I leave the windows open for long peri-
ods of time to let in fresh air.

-0.24 0.99 0.68 0.69 0.59 0.65

#35. I own a refrigerator of energy efficiency class A or bet-
ter.

-0.28 1.05 0.69 0.70 0.60 0.66

(continued)
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Ecological Behaviors δ MS ppre ppost ppre ppost

36. I ride a bicycle or take public transportation to work
or school.

-0.29 1.01 0.69 0.70 0.60 0.66

37. I use an oven cleaning spray to clean my oven. -0.43 0.95 0.72 0.73 0.64 0.69
38. I use a chemical air freshener in my bathroom.* -0.47 0.94 0.73 0.74 0.65 0.70
39. In the winter, I keep the heat on so that I do not have

to wear a sweater.
-0.66 0.98 0.77 0.77 0.69 0.74

40. I kill insects with a chemical insecticide.* -0.72 0.99 0.78 0.78 0.70 0.75
41. I drive in such a way as to keep my fuel consumption

as low as possible.
-0.82 0.99 0.79 0.80 0.72 0.77

#42. I wash appropriate fabrics at 90. -0.88 1.03 0.80 0.81 0.73 0.78
43. In hotels, I have the towels changed daily. -0.95 0.97 0.81 0.82 0.75 0.79

#44. I use the power switch with my TV. -1.00 0.94 0.82 0.83 0.76 0.80
45. I wash dirty clothes without pre-washing. -1.11 1.05 0.84 0.84 0.78 0.82

#46. When it is hot and sunny outside, I lower the shutter
or close the blind during the day.

-1.27 1.05 0.86 0.86 0.80 0.84

#47. I defrost the refrigerator, when I see a layer of ice in
the icebox.

-1.27 1.06 0.86 0.86 0.80 0.84

#48. For boiling water, I use a kettle. -1.31 1.07 0.86 0.87 0.81 0.84
49. I buy seasonal produce. -1.44 0.98 0.88 0.88 0.83 0.86

#50. After recharging the cell phone, I leave the power plug
of the charger in the socket.

-1.49 0.98 0.88 0.89 0.84 0.87

51. I rather take a shower than a bath. -1.80 1.05 0.91 0.91 0.87 0.90
#52. I cook with a lid on the pan. -1.96 0.91 0.92 0.93 0.89 0.91
#53. When I leave the room, I switch off the lights. -1.98 0.98 0.92 0.93 0.89 0.91

54. I put dead batteries in the garbage.* -2.41 0.94 0.95 0.95 0.93 0.94
#55. When it is hot outside, I use a mobile room air con-

ditioner.
-2.54 1.00 0.96 0.96 0.94 0.95

56. I wait until I have a full load before doing my laundry. -2.65 0.95 0.96 0.96 0.94 0.95
57. I collect and recycle used paper. -3.00 0.92 0.97 0.97 0.96 0.97

#58. I use the dishwasher when it is full.* -3.13 0.95 0.97 0.98 0.96 0.97
59. I reuse my shopping bags. -3.38 0.98 0.98 0.98 0.97 0.98

#60. I let still warm foods cool down first, before I put them
into the refrigerator.

-3.67 0.97 0.99 0.99 0.98 0.98

61. I bring empty bottles to a recycling bin.* -3.98 0.94 0.99 0.99 0.98 0.99

Note. Items in italics represent unecological behaviors. All these items were recoded to
represent refraining from unecological actions. Items designated without a # come from
the original General Ecological Behavior (GEB) scale. Mean square (MS) values–weighted
by the item variance–are used to assess the goodness of item fit. With MS between 0.90
and 1.10, we adopt a comparatively harsh fit criterion. Item difficulties (δ) are expressed
in logits; the more negative a logit value the easier and the more positive the more difficult
the particular item is. The likelihoods of engagement are expressed as probabilities (p).
These probabilities are given for persons in the counseling condition and in the three control
groups combined. The subscript pre indicates probabilities calculated based on estimates
from the pretest, the subscript post refers to the probabilities based on post-test estimates.
Highlighted Items indicated with stars (*) were not included in the post-test measure, thus,
corresponding estimates were based on item difficulties from the pretest (assuming invariance
of difficulties). Item #8 was originally not included in the pretest measure.
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Figure 5.2: The level of an environmental attitude as a function of the type of an inter-
vention and the time of measurement (posttest/follow-up). Note that the graph presents
the results of a repeated measures ANOVA (N = 137) for a folow-up study. The posttest
results were calculated only for the persons that took part in the follow-up study. Vertical
bars represent 95% intervals.

5.4.3 Stability of intervention effect

Follow-up study. To examine the stability of an attitude change for the follow-up
study we ran a repeated measures ANOVA with an intervention type and the time of
measurement (posttest/follow-up) as two factors and a behavior-based environmen-
tal attitude (measured with the GEB scale) as the dependent variable. Overall, we
found a significant main effect of the time of measurement [F (1, 133) = 16.96, p <
.001, η2 = 11%] and of the intervention group [F (1, 133) = 6.95, p < .001, η2 = 12%],
and a marginally significant intervention type x measurement time interaction
[F (3, 133) = 2.31, p = .08, η2 = 0.5%]. A more detailed analysis of mean differ-
ences showed that only the difference between the control group (M = 1.14) and
each of the two other groups, the feedback & voucher (M = 0.50), and the tailored-
energy-advice group (M = 0.47) was statistically significant at the p-level at least
p < .05. As revealed in Figure 5.2, confidence intervals suggest that the difference
between the post-test measure and a follow-up measure is only significant in the
control group (Cumming & Finch, 2005).
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5.5 Discussion

5.5.1 Spillover effect

In this study we substantiated the existence of the spillover behavior effect, i.e.,
behavioral chain reactions observed together with an attitude change. Our findings
confirmed that such an effect exists as we observed in parallel a change in a general
environmental attitude and change in the likelihood of the performance of multiple
specific ecological behaviors. More specifically, a persuasive intervention aimed at
energy conservation increased the level of people’s general attitude toward the en-
vironment and the likelihood of the performance of an array of various ecological
behaviors.

Interestingly, we observed an intervention effect with an attitude measure that
was composed of both relevant and irrelevant to the intervention behaviors. Al-
though the intervention was aimed at energy conservation in a household, we ob-
served change in a general attitude. Accordingly, behaviors from seemingly irrel-
evant subdomains such as recycling or mobility became more likely after the in-
tervention than before. Some energy-conservation related behaviors, in turn, such
as “I bought solar panels to produce energy” or “I let still warm foods cool down
first, before I put them into the refrigerator” were not affected by the persuasion
targeted at saving energy despite the fact that semantically and logically they are re-
lated to energy conservation (see Table 5.1). Evidently, as predicted by Campbell’s
paradigm, it was the behavior’s difficulty or the costs related to the performance of a
behavior that determined whether or not the intervention influenced the probability
of the performance. Little change was observed in either easy or difficult behaviors,
regardless of the environmental domain they came from. Our findings confirm a
structural and an axiomatic link between a general attitude and multiple behaviors.
The link that lays at the heart of the spillover effect.

In our study, we were also interested in discovering which kind of persuasion
would be the most effective to produce the spillover phenomenon. The effect of
intervention was observed only in the tailored-energy-advice group and not in the
voucher, the voucher-&-feedback and the control group. In line with our expecta-
tions, a persuasion based on a face-to-face contact, enriched with detailed, infor-
mative instructions appeared to be the most effective strategy. Evidently, the mere
sending of an invitation and even providing feedback on energy consumption were
not enough to change a general attitude and did not influence the likelihood of the
performance of behaviors.

Finally, we observed that an increase in a behavior-based environmental attitude
was relatively stable over time. After a one year period we even observed a general
increase in the level of environmental attitude. Nonetheless, the general increase
was due to the significant increase of an attitude in the control group, since in all
other groups the differences were not significant. This somewhat surprising result
should probably be attributed to the lack of random allocation to experimental
groups. There are also some other possible sources of bias in our sample, which we
further discuss. In any case, we might conclude that the intervention effect that we



5.5 Discussion 85

observed has been quite permanent.

5.5.2 Limitations

The field study that we performed has a number of limitations that might com-
plicate the interpretation of received results (e.g., Cook & Campbell, 1979, p. 95).
The multiple-groups pretest-posttest design that we chose in our study has a num-
ber of advantages such as the possibility to compare the influence of between and
within-factors on a one dependent variable. It also has, however, a few noteworthy
limitations, the most important of which are probably a relatively high likelihood
of the regression toward the mean and the possibility of the instrument reactivity
(Lewis-Beck, 1993).

The regression toward the mean could cause the effect artificially and could be
one of the possible, alternative explanations of the change in the average environ-
mental attitude score, especially noticeably in the tailored-energy-advice group. The
participants scoring lower on the pretest were likely to score higher in the post-test,
which could explain the increase in the level of a general environmental attitude.
From definition of the regression towards the mean, whenever pretest and post-test
are not perfectly correlated (Campbell & Kenny, 1999), we deal with regression. In
our sample the pretest-post-test correlation equals r = .72 and the correlation in
the tailored-energy-advice sub-sample equals r = .55. Consequently, some change
in scores can be explained with regression. In light of this concern, we ran an addi-
tional time-reversed analysis as advised by Campbell and Kenny (1999) to verify this
possibility. Specifically, we regressed change scores (i.e., pretest minus post-test) on
pretest scores and compared the results with change scores regressed on post-test
scores, both for the whole sample and for the tailored-energy-advice sub-sample.
Since, regression toward the mean acts symmetrically forward and backward in
time, receiving essentially the same outcome should call into question initial inter-
pretation of our results. Time-reversed analysis, however, showed different results.
When the whole sample was analyzed β-coefficient for a regression forward in time
equaled β = −.36 and backward in time equaled β = .40. When the tailored-energy
sub-group β-coefficient for a regression forward in time was β = −.24 and backward
in time was β = .68. In conclusion, the effect we found in the original analysis was
not entirely due to the regression toward the mean.

As for the instrument reactivity, if it occurred, we would expect it to be observed
in all four groups, since all the groups received the same measurement instrument.
Nonetheless, we did not observe any changes in the level of attitude and, thus, in
the responses on the measurement scale in the voucher and the voucher-&-feedback
groups. It seems highly implausible that the instrument reactivity, i.e., the effect of
mere responding to the behavior-based attitude scale, appeared exclusively in the
tailored-energy-advice and the control groups. In sum, we have no ground to be
entirely certain that the instrument reactivity did not exists, but, at the same time,
it does not seem very likely to be the case.

Arguably, the more important flaw in the construction of our study was the
sample selection and the lack of full control over experimental conditions. The
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sample was not randomly selected and was not representative of the larger popula-
tion. Also the participants were not randomly allocated to experimental conditions,
which probably contributed to non-homogeneity of the groups in a pretest condition.
Finally, we are aware of the possibility of the selection bias as we had a very low
response rate. In consequence, the internal validity of our study could be questioned
and we should be cautious when drawing general conclusions about our findings.

5.5.3 Psychological interventions

Despite these mentioned limitations, our study has the advantage of being con-
ducted in natural, field conditions, which are impossible to achieve in artificial, lab
experiments. We also believe that we presented a piece of evidence in favor of the
existence of the spillover phenomenon which reveals a covert potential of persuasion.
The possibility of detecting the spillover effect can contribute to an increase in effi-
ciency of psychological interventions. Many researchers have already pointed to the
necessity of developing more effective ways of executing psychological interventions
that would result in a change in multiple behaviors (Jackson & Aiken, 2006; Lippke,
Ziegelmann, Schwarzer, & Velicer, in press; Prochaska & Sallis, 2004; Thøgersen,
1999). In applied domains such as environmental conservation or health manage-
ment, effective ways to promote desirable behaviors are key. In practice, persuasive
campaigns often target specific attitudes as an intermediate step to changing con-
crete behaviors, such as recycling (Hopper & Nielsen, 1991), buying organic food
(Grunert & Juhl, 1995), saving energy (Brandon & Lewis, 1999), keeping a proper
diet (Luszczynska, Sobczyk, & Abraham, 2007), or performing physical exercise
(Woods, Mutrie, & Scott, 2002).

Additionally, the existence of the spillover effect encourages targeting attitudes
by means of psychological interventions rather than by means of structural inter-
ventions. We believe that the phenomenon of spillover is, actually, unique to psy-
chological interventions. Structural interventions such as financial incentives are not
expected to affect a general attitude and consequently will not produce the spillover
effect.

Our findings also point to the fact that difficulty of behaviors is an important
determinant of the success of an intervention. Logically, we should not expect
much change in the performance of behaviors which are either very difficult or very
easy. The cost of performing an extremely demanding behavior such as buying solar
panels is very high. For example, installation is expensive and silicon batteries are
not very aesthetically pleasing. Little change should also be expected in very easy
behaviors that are performed by almost everybody, i.e., 98% of the population. In
such behavior there is virtually no room for improvement.

In light of these arguments, persuasive interventions targeted at such a behavior
as recycling which has been recurrently found to be very easy (Kaiser & Biel, 2000;
Kaiser, Midden, & Cervinka, 2008), might be considered to be a waste of time
and resources. Nonetheless, if a properly designed campaign did result in a general
attitude change, the spillover behavior effect should occur and we could observe
an increase in the performance of other related behaviors. In conclusion, some
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persuasive campaigns can be underestimated due to undetected spillover effect.
Finally, one of the important practical advantages of applying Campbell’s paradigm

is that it allows for the detection of the spillover effect and changing multiple behav-
iors without engaging in more complicated research designs (cf. Thøgersen, 1999).
It also offers the possibility to observe changes in a large, almost unlimited set of
related behaviors. More importantly, however, Campbell’s paradigm offers a theo-
retical framework that links multiple behaviors with each other and with a general
attitude.
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Chapter 6

Discussion

6.1 Main findings

The aim of this dissertation was to validate the paradigm for attitude research
first proposed by Donald Campbell (1963). In opposition to contemporary main-
stream research, Campbell’s paradigm implies that behaviors and general attitudi-
nal dispositions are highly consistent. Consistency can be observed when for the
prediction of a behavior two factors are considered: the level of a person’s general
attitudinal disposition and costs related to the performance of a behavior. The
aggregate of costs creates a situational threshold that has to be overcome by the
person’s general attitude. In the series of studies, we found empirical support for
the assumption of the existence of consistency between general attitudes, evaluative
declarations and actual behaviors, whether self-reported or overt.

In Chapter 2 we confirmed consistency between evaluative and behavioral indi-
cators of a general attitudinal disposition. In line with our predictions, evaluative
statements regarding ecological behaviors fell on one dimension together with corre-
sponding behavioral self-reports. In other words, a person’s attitudinal disposition
manifested itself both in evaluative statements as well as in self-reported recollec-
tions of past behaviors. An alternative, more complex solution with two-dimensions,
one for evaluations and one for behaviors, did not seem to explain the data better.
Therefore, applying the principle of parsimony, we advocate for the simpler of the
two models.

In line with our hypothesis, we also found that cognitive evaluations were less
demanding to perform than self-reported behaviors. Expressing appreciation for a
behavior in a questionnaire appeared to be relatively easier than declaring an actual
performance of a corresponding behavior. For example, to affirm that refraining
from using a car is good did not involve as many costs as actually refraining from
using this amenity. Consequently, we conclude that the performance of an overt
behavior presumably required a relatively higher level of an environmental attitude
than an evaluation of this act. We found a few exceptions to the general rule,
however, which stand against a simplistic formulation regarding difficulty of evalu-

89
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ative statements and behaviors. Interestingly, the relationship was reversed when
refraining from an unecological behavior was relatively easy and the corresponding
behavior did not seem too condemnable. Under these conditions, evaluative state-
ments appeared to be more demanding than the corresponding behavior itself (see
Figure 2.2).

In Chapter 3 we confirmed the generality of Campbell’s paradigm and tested
whether the findings from the domain of the environment would be replicated in
the domain of health. Using the same procedures as in Chapter 2, we established
consistency between evaluative and behavioral indicators of a general health dis-
position. Accordingly, evaluative statements regarding health behaviors could be
modeled on a single dimension together with corresponding health behaviors. An
alternative solution, with two dimensions, one for health evaluations and one for
health behaviors, did not provide a significantly better result.

We consistently found that appreciations of health behaviors had generally lower
thresholds than the actual performing of these behaviors, even if we only relied on
self-reported behaviors and not on overt actions. For example, saying that regular
sporting is useful was far easier than admitting actual doing so. Only in 4 out of 20
pairs, were evaluative statements not significantly easier than corresponding health
behaviors. It seems highly implausible to find such an outcome by chance. Contrary
to the study with ecological behaviors, with health behaviors we did not observe re-
versed relationships. We found no instances in which evaluations of health behaviors
would be more demanding than actual behaviors (see Figure 3.1). Nonetheless, still
saying that evaluations are always easier than behaviors would be an oversimplifi-
cation as some exceptions to the rule seem possible.

In Chapter 3 we also tested whether various health behaviors from seemingly
different sub-domains are related. If the hypothesis on consistency among various
attitude indicators holds, such health behaviors as physical exercises, maintaining
a healthy diet, or recovering from stress should all be consistent and form one
dimension. To verify this assumption we postulated a one-dimensional model and
compared it with a five-dimensional alternative solution. Overall, a five-dimensional
model fit the data better than a one-dimensional model. However, when we exam-
ined particular items, all of them fitted the data well within acceptable fit intervals
(Wright & Masters, 1982). Consequently, we argue that modeling health behaviors
on a one-dimensional space without a substantial loss of fit is possible. Unidi-
mensionality, however, could only be achieved when we introduced difficulty to the
model and applied Rasch analysis. When we applied conventional methods of analy-
sis based on correlations and a factor analysis we could not formulate any conclusive
interpretations with respect to the results. Both one-factor and five-factor solutions
appeared not to be complex enough to account for our empirical data.

The results presented in Chapter 4 consequently revealed the existence of attitude-
behavior consistency. With two studies, we demonstrated the existence of a firm
link between a general environmental attitude and specific types of behavior i.e.,
conserving energy in a social dilemma and refraining from consuming animal-based
products. Two quasi experimental studies added predictive validity to the quanti-
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tatively more precise implementation of Campbell’s paradigm. In Study 1, with a
laboratory experiment, we established that the performance of an objectively diffi-
cult behavior could be predicted on the basis of the level of peoples’ previously known
attitudinal disposition toward the environment. We applied Campbell’s paradigm
to anticipate an overt objectively demanding behavior, that is, cooperation in a so-
cial dilemma. In contrast to similar studies (e.g., Smith & Bell, 1992) and common
doubts about the relevance of general attitudes for a specific behavior (Ajzen, 2005),
we found a person’s disposition, that is, his or her general environmental attitude, to
be a useful predictor of cooperation in an experimentally simulated dilemma. Even
more interestingly, environmentalists (people with a relatively strong environmental
disposition) engaged in self-sacrificing as their average requested amounts of energy
fell significantly below socially fair amounts. Self-sacrificing is difficult to under-
stand from an exclusively rational interpretation of social dilemmas but becomes
understandable from an environmentalist’s point of view (Hardin, 1968; Ledyard,
1995).

In Study 2 of Chapter 4, with a quasi-experimental internet study, we made a
prediction in the opposite direction. We inferred the individuals’ level of a general
environmental attitude on the basis of whether or not they performed a demanding
ecological behavior (i.e., refraining from consuming animal-based products). Despite
previous findings to the contrary (Ajzen et al., 2004; Sheeran, 2002), we established
that persons who endorsed a highly demanding behavior also held a higher level
of an attitudinal disposition. More specifically, consistent environmentalists (i.e.,
vegetarians) displayed higher levels of environmental attitude than apparently in-
consistent environmentalists (i.e., non-vegetarians). This relation was only possible
when environmental attitude was measured as a behavior-based disposition using
the Rasch model (Kaiser & Wilson, 2004). When it was measured with a con-
ventional attitude instrument based on evaluative statements, the New Ecological
Paradigm (NEP) scale, we observed no differences between consistent and inconsis-
tent environmentalists.

In Chapter 5, with a quasi-experimental field study, we substantiated the exis-
tence of a spillover effect. The phenomenon of the spillover behavior effect refers to
chain changes in multiple behaviors as a result of a change in an attitude. The exis-
tence of the spillover phenomenon implies that attitudes are predictive for classes of
behaviors. Theoretically, multiple behaviors can be predicted with general attitudes,
but existing evidence comes exclusively from studies based on correlational data. We
are not aware of any direct support from studies involving a general attitude change.
With a field quasi-experiment, we showed that advancing a class of specific behaviors
may translate into a change in a general attitude and in the performance of eco-
logical behaviors from various domains such as recycling, consumerism, or mobility
and transportation. The existence of the spillover is necessarily one more piece of
evidence in favor of the fundamental consistency between attitudinal dispositions
and multiple, specific behaviors.

In the series of correlational, experimental and field studies, we consolidated ear-
lier research and provided some new empirical support for assumptions stemming
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from Campbell’s paradigm (cf. Kaiser & Biel, 2000; Kaiser et al., 2001; Kaiser,
Oerke, & Bogner, 2007). We corroborated the validity of a behavior-based attitu-
dinal disposition in the domains of the environment and health. More importantly,
we established consistency between general attitudes, evaluations, and behaviors.

6.2 Theoretical implications

6.2.1 Motivational force

With our research we address the classic attitude definition that refers to an
attitude as a motivational force behind a human behavior (e.g., Campbell, 1963).
This conception diverges from the current, dominant view that an attitude reveals
itself in evaluative statements and is cognitive in nature (Ajzen, 2001; Schwarz,
2000). We argue, with our approach, that expressions of thoughts and beliefs,
i.e., evaluative statements, are only one type of tangible responses to infer latent
attitudinal dispositions.

In our view, relying exclusively on thoughts and beliefs stems from a rather
confined interpretation of the commonly accepted definition, in which attitudes
are conceived as evaluative responses “expressed [...] with some degree of favor
or disfavor” (Eagly & Chaiken, 1993, p. 1). We argue that not only judgements
and verbal statements are evaluative in nature, but that behaviors also carry some
valence. The degree of favor or disfavor in behavioral responses can be observed
in approach and avoidance reactions toward an attitude object. For example, an
approach reaction toward race equalities is hiring an Afro-American in a company
dominated by white workers, whereas an avoidance reaction is not offering a job to
a person representing a minority.

What is more, with a behavioral definition of an attitude we postulate that
expressions of thoughts and beliefs are behavioral reactions to the same extent as
overt locomotor behaviors are. For example, making a cross in the questionnaire
about pro-environmental attitudes is a behavior to the same extent as signing a
pro-environmental petition or using energy saving light-bulbs.

6.2.2 Attitude-behavior consistency

Attitude as a behavioral disposition challenges seemingly overwhelming evi-
dence on gaps between attitudinal and behavioral records (DeFleur & Westie, 1958;
Wicker, 1969). If attitudes are indeed the motivational force behind behavior, then
various levels of an attitude relate directly to attitude-relevant specific behaviors.
The level of an attitude or an engagement in the realization of the goal is evident
in the amount and difficulty of undertaken behaviors. Evidently, our conception of
consistency departs from how consistency is approached in most of attitude research.

Usually, for researchers into attitudes consistency is a correlational question of
whether people are similarly ordered on attitudinal and behavioral measures (e.g.,
Ajzen, 1991; Raden, 1977). In opposition to this approach, we define consistency
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formally with the Rasch model, rather than rely on Pearson product-moment corre-
lations. An attitude-behavior relation is expressed in the probability of the perfor-
mance of a certain behavior and depends on the level of an attitude and the difficulty
of this behavior. Conceptually, an individual attitude is the motivational force that
has to be strong enough to overcome the behavior-specific difficulty related to the
realization of the behavior.

Such a conceptualization of consistency gives new light to the findings from re-
search within prominent theories such as the cognitive dissonance theory by (Festinger,
1957) and socio-psychological phenomena such as compliance in the foot-in-the-door
and the door-in-the-face techniques. For example, in the door-in-the-face technique,
failure to comply with an initial request but agreement to perform the second re-
quest, could be explained by a differential difficulty of the thresholds set on two
behaviors. In fact, effectiveness of sequential compliance techniques is quite sensi-
tive to the level of difficulty of chosen requests (Burger, 1999).

Some researchers define consistency in a literal sense as the correspondence be-
tween what is said and what is done. We do not deny that people often say one thing
and do another. To put it more technically, we admit that correlations between eval-
uative or verbal attitudinal statements and their corresponding behavioral records
are less than perfect. This is an easily reproducible finding (e.g., Epstein, 1979;
Weigel & Newman, 1976). Accordingly, investigating correlations in Chapter 2, we
found rather low correspondence figures (i.e., r < .30) between evaluative state-
ments and self-reported behaviors. Commonly, such a result would be interpreted
as poor attitude-behavior correspondence. We believe, however, that these numbers
do not indicate a weak attitude-behavior link and do not support the belief that
attitude has insufficient relevance for behavior (Schwarz, 2000). Instead, low corre-
lations rather suggest that too much unwarranted confidence is given to evaluative
statements as sole indicators of general attitudes.

In fact, we do not consider the lack of correspondence between words and deeds
as inconsistency. Since the former are less demanding to perform than the latter,
failure to perform a more demanding task indicates a moderate degree of the level
of an attitude rather than inconsistency. This moderate level is enough to produce
a relatively easy verbal reaction but not sufficient to perform an overt behavior.
Similarly, a student that manages to solve an addition task, but fails to solve a
multiplication task is not inconsistent. Rather, we would consider such a student as
having less mathematical ability than a student that solves both tasks.

Following Campbell, we argue that instances of real inconsistency are only ex-
amples when a person performs a more difficult behavior but fails to perform an
easier one. (Imagine a student that can multiply but fails to sum). Since the per-
formance of such persons violates the assumption of unidimensionality in the Rasch
model they do not fit the model well. In almost all calibrations of behavior-based
attitude scales, there exists a marginal percentage of around 5% of persons that are
inconsistent.

If we considered a jogger with a cigarette in his or her mouth, he or she would be
inconsistent under condition that jogging is a relatively more difficult performance
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that refraining from smoking. Additionally, it is crucial to know whether engage-
ment in two behaviors is repetitive or rather sporadic. According to attribution
theories, the certainty that a specific behavior indicates a disposition increases with
the frequency of an observed behavior (Reeder & Brewer, 1979). Similarly, in our
measures we consider only frequent performance of a certain behavior (indicated
with often or always responses) as reliable engagement.

6.2.3 Reductionistic approach

Campbell’s paradigm might be criticized for neglecting mechanisms at the roots
of the performance. Our approach does not directly address internal mental states
and hence reduce cognitive responses to behavioral reactions. With the conception of
an attitude as a behavioral disposition, we postulate that even evaluative judgements
are behavioral reactions. In our view, only behaviors either verbal or locomotor are
accessible to observation. The existence of thoughts and beliefs is the matter of
assumptions and logical interpretation of the observable.

This view opposes the dominant conceptualization of attitudes as latent processes
of a psychological nature (Eagly & Chaiken, 1993, p. 6). The idea of mental processes
has been recently encouraged by the application of magnetic resonance imaging
(MRI), which has created the opportunity to track brain activation. For example,
responses to attitude stimuli such as faces of presidential candidates appeared to
be accompanied by activation of cognitive parts of the brain (Kaplan, Freedman,
& Iacoboni, 2007). Undoubtedly, magnetic resonance imaging is less ambiguous in
interpretation than observed behaviors, as behaviors can be multidetermined and
their interpretation is context-dependent. We believe that MRI scans might help
us understand physiological processes that are present when an attitude stimulus
is presented. Nonetheless, we doubt whether using magnetic resonance or other
technology to observe the brain we are much closer to judging whether there is more
to an attitude than a hypothetical construct, i.e., the term used by convenience to
describe various phenomena. Eagly and Chaiken (1993) wrote in their handbook
“The psychology of attitudes” that an attitude is “a hidden mechanism or a latent
process that truly exists in peoples’ minds but that cannot be observed directly, given
current technology”. In response, we argue that by definition, a latent construct
or a latent process cannot be observed, independent of what technology is applied.
One more problem is that relying exclusively on brain images reduces psychological
processes to activation of neurons, and the question of construct validity of such
measures remains open.

By and large, we do not advocate materialism here and we do not imply that
thoughts and beliefs do not exist as such (Abel, 1976). Neither do we deny that
cognitive processes accompany the reactions on attitude objects. We are only skep-
tical about the evidence, based on which an argument in favor of the attitude as
a mental state is built. With Campbell’s paradigm, we focus on the functional re-
lation between attitudes and behaviors. We are more interested in establishing a
formal link between the two than in understanding cognitive processes underlying
actions. Consequently, we believe that just as it is possible to reduce temperature
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to average kinetic energy without denying that temperature exists, it is also possible
to consider an attitude as a positive drive without denying the existence of mental
states.

The reductionistic tendency in our approach also refers to the definition of be-
havioral cost. We conceive cost as an aggregate of all constraints that can hinder
the performance of a behavior, both psychological and physical. Accordingly, such
factors as social norms, limited access to knowledge, or the lack of other resources all
contribute to an increased cost of the performance and create situational thresholds.
In our view, the advantage of such a model is that we gain parsimony. An Occam’s-
razor model is not only more elegant, but also easier testable (Popper, 2006). What
is more, in our approach, the emphasis lies on prediction rather than on in-depth
explanation of mental states. Social psychology is overwhelmed by theories that
explain complex processes in elaborated manners, but the real challenge for each
theoretical model is to predict the reality of human action.

6.2.4 Rasch model

Finally, it is worth mentioning why we think that the Rasch model is the method
of choice in the measurement of attitudes. Probably the most important reason
is that the classic Rasch model adequately describes assumptions of Campbell’s
paradigm. The model relates general behavioral attitudes with behaviors by in-
corporating the difficulty of behaviors (Kaiser & Wilson, 2004). This is probably
a sufficient argument to employ this method in validating Campbell’s proposition.
Nonetheless, Rasch scaling has other features noteworthy of the emphasis.

The Rasch model is probably the only existing tool in social sciences to create
objective measurement scales with an additive structure (Bond & Fox, 2001). A
measure is objective in the sense that it is independent of the distribution of the
attribute it measures. In other words, estimated amounts remain invariable and
unchanging across different persons measured and various instruments used. The
difficulty of behaviors remains the same irrespective of the persons and the differ-
ences in persons remains the same irrespective of the set of items employed (under
condition that items derive from the pool of possible items to measure the construct
in question). A scale has an additive structure when it is composed of equal in-
tervals. In the Rasch model it is achieved through log transformations of raw data
odds (Bond & Fox, 2001). Traditional scales in which the level of a person’s atti-
tude is the sum of responses on the ordinal level have neither the property of being
objective nor have an additive structure.

We admit that although the Rasch model aspires to be an objective, fundamen-
tal measure, it still remains an arbitrary metric in the sense that we do not know
“where a given score locates a person on the underlying dimension” (Blanton &
Jaccard, 2006, p. 28). In other words, we are not certain about the real correspon-
dence between an empirical and numerical relation system (Dawes & Smith, 1985).
Nonetheless, the advantage of the Rasch model over commonly used scales is that
the level of disposition has an additional meaning as it can be compared to items,
that is, to meaningful behaviors (Embretson, 2006). Consequently, norms are not
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necessary to judge about the level of persons characteristics.

6.3 Practical implications

6.3.1 Comprehensive probabilities

Campbell’s paradigm and the conception of an attitude as a behavioral disposi-
tion, apart from theoretical significance, holds the potential for practical use, such
as campaign evaluation and behavior change (see e.g., Kaiser, Midden, & Cervinka,
2008). Especially advantageous for practical application is that Rasch scales can be
easily translated into meaningful probabilities. More precisely, the probability of the
performance of a certain behavior by an average citizen can be understood as the
popularity of this behavior. Such an intuitive way of presentation of the data may
be useful for practitioners, especially policy-makers under time pressure. Political
decisions often require easy to understand and to present quantitative evidence.

Popularity of items can serve as guidance for the construction of effective persua-
sive campaigns. For example, as we demonstrated with our findings in Chapter 5,
extremely unpopular and extremely popular behaviors do not constitute an appro-
priate target to execute changes as they are less sensitive to differences in the level of
an attitude. On the extremely unpopular behaviors serious obstacles are probably
imposed and thus a motivation campaign will not be able to reduce them easily.
Extremely popular behaviors, in turn, have already been facilitated to the extent
that almost entire population executes these behaviors (see Table 5.1). Therefore, a
persuasive campaign would be more profitable for behaviors of moderate popularity
(for more details see Kaiser, Midden, & Cervinka, 2008).

6.3.2 Behavioral change

Traditionally, the key targets of persuasion have been attitudes and opinions
(Brock, Shavitt, & Brannon, 1994). Conceivably, changing attitudes for the sake
of changing attitudes seems rather senseless. An ultimate, although sometimes
implicit, goal of any persuasive message is to produce change in one or more target
behaviors. The Greek word praxis means action, and practical implication has been
associated with behaviors. A strong link between an attitude and a behavior is a
prerequisite of an efficient, i.e., resulting in a behavioral change, persuasion.

In fast changing societies, even more efficient interventions that would result in
a change in multiple behaviors are required (Jackson & Aiken, 2006; Thøgersen,
1999). With Campbell’s paradigm we offer a theoretical and a measurement model
that links an attitude, a frequent target of persuasions, and multiple behaviors. An
important practical advantage of applying Campbell’s paradigm is that it allows
for the detection of changes in multiple behaviors (i.e., spillover effects) without
engaging in more complicated research designs (cf. Thøgersen, 1999). It also offers
the possibility to observe changes in an almost unlimited set of related behaviors.
The possibility to affect multiple behaviors may contribute to a substantial decrease
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in costs and efforts involved in many persuasive campaigns.
Application of the Rasch model and, accordingly, Campbell’s paradigm also has

some practical limitations. The model requires relatively large samples of persons
and items. Large sample sizes not only are necessary to achieve precise estimates
of items’ difficulties and persons’ attitudinal dispositions, but also to draw general
conclusions about populations of interest. This is, however, a criterion that should
be fulfilled by any study that aspires to explain general phenomena. Another limita-
tion of the Rasch model is that the analysis of data requires specific knowledge and
skills. Therefore, statistical computations probably cannot be left to practitioners
but should be executed by professionals. The problem, however, is that Rasch anal-
ysis is rarely included in the academic curriculum and professionals might also be
hesitant to use it as they generally tend to resign from traditional, more elaborate
methods such as Guttman or Thurstone scaling.

6.4 Future research

6.4.1 Beyond environmental domain

In this thesis, we validated Campbell’s paradigm mainly in the domain of the
environment. Similarly, most of the research within this framework has referred
to an environmental attitude and an ecological behavior (for some examples see
Kaiser & Biel, 2000; Kaiser, Byrka, & Hartig, 2008; Kaiser, Oerke, & Bogner, 2007;
Kaiser & Wilson, 2004). Although the domain of the environment is undoubtedly
highly relevant in the face of conservation problems and ecological disasters, we
believe Campbell’s paradigm is a more general model that is not exclusively valid for
environmental attitudes. In our view, it can be applied to virtually any attitudinal
disposition of interest.

A piece of evidence in favor of the generality of Campbell’s paradigm comes from
this thesis. We replicated some results from the research on environmental attitudes
in the domain of health. Additional support has been found in the research on
people’s propensity to prepare food safely (Fischer, Frewer, & Nauta, 2006), or on
the need to achieve optimal social exchange in offices (Haans, Kaiser, & de Kort,
2007). In the future, new behavior-based attitude measures from other substantive
domains should be developed. For example, it would be challenging and practically
useful to apply Campbell’s paradigm to the study of prejudice, attitudes toward
foreigners, or attitudes toward minorities.

The proposition of Campbell (1963) appeared in direct response to early research
on discriminatory attitudes. Campbell explained LaPiere’s study referring to sit-
uational differences in the expression of prejudice. The application of Campbell’s
paradigm in this domain can contribute to understanding the conditions in which
prejudice is likely or not to be expressed. In other words, with our approach we ex-
pect to be able to estimate the probability of the occurrence of some discriminatory
behaviors.
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6.4.2 Multidetermined behavior

The research on general attitudes from different domains would open the pos-
sibility to examine the influence of more than one goal on a specific behavior. For
example, being a vegetarian might be motivated both by the internal desire to be
environmentally friendly and by the wish to stay healthy. As the two goals are to
a large extent related and do not compete with each other, we might expect that
being a vegetarian will fall on both an environmental and a health dimension. To
conclude which motive dominates in the performance of a behavior by a certain
person, we could compare the probability of being a vegetarian on the basis of the
person’s environmental and health dispositions.

Another interesting question with respect to multiple motivation of specific be-
haviors is the prediction of conflicting behaviors stemming from related domains.
For example, buying a natural sponge is profitable for health but costly for the
environment. Similarly, using detergents helps to maintain hygiene but at the same
time it contributes to the pollution of water. Predicting a behavioral reaction in
ambiguous situations could, for instance, contribute to better understanding of some
consumer decisions. Consumer behaviors are believed to be greatly influenced by
the price of considered products. According to Campbell’s paradigm financial cost
is only one of the determinants of the performance and individual motivation should
play an equivalent role in decision making.

6.4.3 Field interventions

To date, most of the research within Campbell’s paradigm framework has relied
on correlational and cross-sectional data. Evidently more research should be con-
ducted in controlled settings. Our findings reported in Chapter 5 encourage further
exploration of the spillover effect and the phenomena of multiple behaviors’ change
in field studies. So far the spillover effect has been exclusively tested in the domain
of conservation. In future research, it would be valuable to confirm the existence of
the spillover effect in other domains such as health management or compliance to
requests.

In the domain of health, for example, some attempts to change multiple be-
haviors, such as nutrition habits and physical exercise, produced rather pessimistic
results as little change in behaviors was observed (cf. Prochaska & Sallis, 2004). The
challenge for future research is to design effective interventions that integrate the
knowledge of the difficulty of behaviors and effectiveness of persuasive techniques.
In our study, we showed that tailored advice was the most effective strategy to
change an attitude and conservation behaviors. Nonetheless, a further exploration
of various persuasive techniques is necessary to validate and replicate our findings.

We have already mentioned that the phenomenon of spillover is unique to psy-
chological interventions. Structural interventions such as financial incentives or en-
vironmental facilities would rather affect a specific targeted behavior than a general
attitude. For example, we anticipate that introducing new facilities for carpooling,
which is an unpopular behavior, would not result in any attitudinal changes and as
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a result other conservation behaviors would remain intact. An alternative possibil-
ity, however, is that a change in one behavior will evoke self-perception mechanisms
and thus will affect general attitude. Consequently, assumptions on the limited
effectiveness of a structural intervention still need empirical support.

6.5 Final conclusions

Research into attitudes has a relatively long history with the first studies on
attitude appearing in late twenties of the previous century (Thurstone & Chave,
1929). An attitude is one of the most explored concepts in psychology and decades
of research have contributed to a better understanding of the relationship between
attitudes and behaviors. Some theorists emphasize that enough is known about
the attitude-behavior relation and that they are satisfied with the observed level of
correspondence between the two (Wallace et al., 2005). It might seem reasonable,
therefore, to ask whether we need a new approach for attitude research. Probably
one of the strongest arguments in favor of introducing a new paradigm is that the
weak attitude-behavior relationship found with existing attitude models is counter-
intuitive. Following Campbell and Kenny (1999) we believe that “it is reasonable
to be skeptical of scientific results that contradict common sense”.

With Campbell’s paradigm, we propose alternative, more parsimonious explana-
tions of seemingly well-understood phenomena. Moreover, our findings encourage a
new way of looking at some well-established concepts in social psychology. The def-
inition of an attitude as a concept tangible in what people do is also coherent with
the common-sense idea of what an attitude is (Eagly & Chaiken, 1993). Finally, our
approach offers ample possibilities for application in behavior change campaigns.
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Summary

It is a common observation that people say one thing and do another. The lack of
correspondence between declarations and actions, termed in psychology as attitude-
behavior gap is the focal problem in this thesis. Inconsistencies confuse us, because
intuitively attitudes seem to be closely related to behaviors. Nonetheless, decades
of research on attitudes have failed to confirm that an attitude is a valid predictor
of a behavior. An attitude’s poor predictive validity is especially striking when we
consider general attitudes and intuitively associated specific behaviors.

Nearly fifty years ago, however, Campbell postulated that observed attitude-
behavior inconsistencies originate from ignoring behavioral costs. According to
Campbell, the attitude-behavior gap does not exist. He held that verbal declarations
and other overt behaviors toward an attitude object all arise from one underlying
behavioral disposition, that is general attitude, but declarations are generally easier
to perform than overt acts.

In this thesis, a paradigm on attitude-behavior relation first proposed by Camp-
bell and later developed by Kaiser and colleagues was explored. In opposition to
contemporary mainstream research, Campbell’s paradigm implies that behaviors
and attitudes are axiomatically consistent. The consistency is formally established
when for the prediction of a behavior two factors are considered: the level of a per-
son’s general attitude and the costs related to the performance of a behavior. In a
number of studies, we verified these assumptions of Campbell’s paradigm.

First, in two cross-sectional studies, we confirmed the consistency between eval-
uative and behavioral indicators of a general attitudinal disposition. Applying the
Rasch model, we showed that evaluative statements fell on one dimension together
with corresponding behaviors. Also, evaluations were less demanding than behav-
iors. Expressing appreciation for a behavior in a questionnaire was relatively easier
that declaring the performance of a corresponding behavior. The findings were con-
firmed in the two distinct domains of health and of the environment indicating the
generality of the model.

Second, we experimentally tested the existence of the firm link between a gen-
eral attitude and specific, relevant behaviors. With a laboratory experiment, we
established that the performance of an objectively difficult behavior (cooperation
in a social dilemma task) could be predicted on the basis of the level of people’s
previously known attitude toward the environment. Subsequently, with a quasi-
experimental Internet study, we made a prediction in the opposite direction. We
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inferred the individual’s general environmental attitude on the basis of whether they
performed or not a demanding ecological behavior (i.e., refraining from consuming
animal-based products). In line with Campbell’s model, we found that persons who
endorsed a highly demanding behavior also held a higher level of an attitudinal
disposition.

Finally, with a quasi-experimental field study, we substantiated the existence
of a spillover effect. The spillover effect is the phenomenon of multiple behaviors
changing as a result of an attitude change. We showed that advancing a general
environmental attitude translated into the performance of ecological behaviors from
various domains such as recycling, consumerism, or mobility and transportation.
The existence of the spillover is necessarily one more piece of evidence in favor of
formal and axiomatic consistency between general attitudes and multiple specific
behaviors.

In conclusion, in the series of studies, we found empirical support for the consis-
tency between general attitudes, evaluations of behaviors and actual behaviors both
self-reported and overt. Our results revel the potential of Campbell’s paradigm to
challenge the notoriously found attitude-behavior gap.



Acknowledgements

A number of persons have supported my endeavors to complete this thesis. When I
reflect on how many, the convention of using a first form plural instead of a singular
in a thesis does not strike me as bizarre any more.

First of all, I would like to thank my supervisors Florian Kaiser and Cees Midden.
Florian, for the last four years you have had the largest influence on my development
as a young researcher. Aside from statistical methods, I learned from you rigidness
toward scientific process and consistency in defending your own point of view. I
must admit that meeting your standards required hard work and determination,
but was worth the toll. Cees, I am grateful for the freedom you gave me in shaping
my own position as a scientist and for challenging discussions on the state-of-the-art
research into attitudes.

For the last for years I have also had the opportunity to work with friendly col-
leagues and devoted scientists from the HTI group. Your interdisciplinary research
reminded me constantly how broad the field of psychology is. I also thank my Polish
friends Ania and Marcin Bober, and Maciek Modelski for being “friends in need”
and for creating my little homeland in Eindhoven.

I am grateful to Duncan Harkness for English editing of this thesis. I especially
appreciate your patience in fighting against my Slavic ignorance toward definite and
indefinite articles. I also recognize Bart Knijnenburg who assisted in the social-
dilemma experiment and the Municipality of Eindhoven as well as Infeu and Kliba
institutes from Heidelberg who provided access to participants and helped with data
collection in some studies.

Finally, I would have never accomplished this work but for my family. My efforts
were greatly encouraged by my parents and sister Agata. I also thank Filip, my son,
for setting my priorities and giving me the perspective to work. I know you were
now and then jealous of the time I spent on research. Special acknowledgements go
to Jarek, my husband, for the constant support in moments of doubt and for many
discussions on psychology’s place among the sciences. Nobody has motivated me as
much as you have.

115



116 Acknowledgements



Curriculum Vitae

Katarzyna Byrka was born on the 14th of January 1980 in Wroc law, Poland. In
1999 she graduated form the Jakub Jasinski Secondary School of Wroclaw and she
received her International Baccalaureate Diploma. In the same year she started to
study psychology at the University of Wroclaw. As a student she visited Louise Pas-
teur University of Strasburg in France and the Autonomous University of Madrid in
Spain. In 2004 she received her Master’s degree for the research regarding percep-
tion of modest and assertive self-presentational styles. In 2005 she started to work
as a PhD student in the HTI group at the Eindhoven University of Technology in
the Netherlands.

117



118 Curriculum Vitae


	General Introduction
	What is an attitude?
	Definition
	Responses to attitude objects
	Inferring attitude
	Attitudinal disposition

	Attitude - behavior relation
	Classic studies: first doubts
	General attitude - general behavior: aggregation
	General attitude - specific behavior: moderation
	Specific attitude - specific behavior: compatibility
	Predicting behaviors from intentions

	Campbell's paradigm
	Pseudo-inconsistency
	Determinants of behavior
	Behavior-based disposition
	Difficulty of behaviors
	Direct impact of difficulty
	Other approaches to Campbell's proposition

	Conclusions
	Thesis outline

	Cognitive and behavioral indicators of environmental attitude
	Research goals
	Method
	Participants and procedure
	Measures
	Statistical analysis: Rasch model

	Results
	Environmental attitude: one or two dispositions?
	Fit statistics and reliability
	Consistency and relative difficulties

	Discussion

	Campbell's paradigm validated in the health domain
	Research goals
	Methods
	Participants and procedure
	Measures

	Results
	Consistency of evaluations and behaviors
	Consistency of health behaviors
	Validation procedures

	Discussion

	General attitude - specific behavior: bidirectional prediction
	Introduction
	Study 1
	Cooperation in Social Dilemmas
	Environmental Attitude in Resource Conservation
	Research Goals
	Methods
	Results
	Discussion

	Study 2
	Research goals
	Methods
	Results
	Discussion

	General discussion

	Spillover effect: hidden potential of persuasion
	Introduction
	Interdependence of behaviors
	Campbell's paradigm and spillover effect

	Research goals
	Methods
	Study Design
	Participants and Procedure
	Measures

	Results
	Preliminary analysis
	Main analysis: Exploring effects of intervention
	Stability of intervention effect

	Discussion
	Spillover effect
	Limitations
	Psychological interventions


	Discussion
	Main findings
	Theoretical implications
	Motivational force
	Attitude-behavior consistency
	Reductionistic approach
	Rasch model

	Practical implications
	Comprehensive probabilities
	Behavioral change

	Future research
	Beyond environmental domain
	Multidetermined behavior
	Field interventions

	Final conclusions

	References
	Summary
	Acknowledgements
	Curriculum Vitae

