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Chapter 1: Introduction

In persuasion research, there are instances of public service camptaigmiad
to fight such risks as adolescent drug use, smoking, or underage drinking that failed to
induce change consistent with the behavior advocated in the message (e.g,, Backer
Rogers, & Sopory, 1992; Burgoon, Alvaro, Broneck, et al., 2002; DeJong & Winston,
1990; Hornik, 2002; Salmon & Atkin, 2003; Salmon & Murray-Johnson, 2000).
Moreover, some campaigns resulted in attitude change directly opposite to the ablvocate
position (e.g., Hornik et al., 2001), inducing a boomerang effect.

One theory explaining reduced persuasion and boomerang effects is the theory of
psychological reactance (J. W. Brehm, 1966; S. S. Brehm & Brehm, 1981; Miron &
Brehm, 2006). The main tenet of the theory is that messages explicitly limiting or
threatening to limit people’s freedoms lead to an aversive motivation, known as
reactance, and reactance is negatively related to persuasion. Ulteeakethe studies
examining the effects of freedom-limiting communication (e.g., Ril&IShen, 2005;

Rains & Turner, 2007) suggest that the failure of many campaigns can, indeed, be
attributed to reactance.

Although the prevalence of reactance to persuasive messages is a conioetin f
scholars and practitioners, how reactance manifests itself over timesam&nown.

Some investigations have focused primarily on the immediate effects oineaota
attitude change (e.g., Dillard & Shen, 2005; Rains & Turner, 2007); other studies
(especially post-campaign interviews and surveys) do measure the outconaesanfoe
at more removed periods of time (i.e., not immediately after the threat dofnee

induction; e.g., Hornik et al., 2001). Yet the effects of reactance at different tinte poi



have not been examined: It is not known whether the effects of reactance diminish over
time or instead become more pronounced as the studies of the mere-thought effect might
suggest (see Tesser, 1978). Investigating the effects of reactancenevertltished light

on the dynamics of reactance.

Reactance is typically examined in terms of a single outcome variditgdee B
evidence, however, that persuasive messages sometimes have a greatan effeer
attitude concepts in the cognitive structure than on the attitude targetedrbgsbage
(Dinauer & Fink, 2005). Similar processes are likely for reactanceae individuals
center their efforts to restore freedom on the target concept, otheptoraelated to the
target concept may be indirectly affected by the message. From now diwarghbut
the paper, the concept targeted by the persuasive message will be tefastbdtarget
concept and a concept associated with the target concept in the cognitive structures wi
be referred to athe related concept

A new direction in reactance research has been the examination of restorations
designed to eliminate or reduce the perception of threat to freedom (e.g., Qle. Mi
Lane, Deatrick, Young, & Potts, 2007; Quick & Stephenson, 2008). It has been shown
that a simple restoration postscript, defined as the suggestion that an inditilblias
freedom to make a decision, substantially reduced the perception of a threatitmf
(C. H. Miller et al., 2007). Despite this initial evidence of restoration &ffEtess in
reducing freedom threats, the relationship between the restoration and persusasioin ha
been explored. In addition, if restoration is expected to diminish reactancagimggae
attitude concept targeted by the message (i.e., the target concepelyithat other

attitudes related to the issue discussed in the message (i.e., relatedsgavit dys



affected by restoration as well.

The underlying theory that allows for a more systemic understandingtofi@it
related processes (i.e., allows examining multiple attitude conceptsasisuisly) is the
Galileo theory (e.g., Woelfel & Fink, 1980; Woelfel & Saltiel, 1988). The theory assume
that movement of attitude objects in individuals’ cognitive structures repsestitide
change processes (Dinauer, 2003). Such processes include reactance ancdhgoomera
effects, yet neither reactance nor boomerang effects have ever beeneekia the
context of relevant attitude structures. Employing the Galileo theory fox#maieation
of individuals’ cognitive structures under different conditions of freedom-limiting
communication and at different times allows for comparison of the structurakdiffes
of individuals’ cognitive structures. As a result, inferences can be atele the
movements of attitude objects within the relevant attitude structures.

The purpose of this dissertation is to examine participants’ attitude s&sictur
under different conditions of threat to freedom and restoration of freedom nteasure
three points in time. The sections below provide an overview of the theory of
psychological reactance focusing on its antecedents, issues of measuranaents,
alternative methods of restoration of freedom. Next, the issue of time in ategebrch
will be discussed and relevant research will be presented. As this resdasbdn the
investigation of individuals’ cognitive structures, the Galileo theory and metHbloewi
described. The dissertation will conclude with the report of results and a disaefssion

implications and directions for future research.



Chapter 2: Reactance, Restoration, Cognitive Stracnd
Dynamics

The Theory of Psychological Reactance

Theoretical Foundations

J. W. Brehm'’s theory of psychological reactance is a motivational théory o
resistance to persuasion (Eagly & Chaiken, 1993). This motivational approach is not
surprising given the time when the theory was written. As Eagly and Chaiken (1993)
pointed out, the theory represents the spirit of attitude change research of tharftb50s
1960s that focused largely on the issues of motivation (e.g., cognitive dissonance theory
In fact, J. W. Brehm'’s earlier work was primarily based on testing the tbéapgnitive
dissonance (Festinger, 1957) within the free-choice paradigm (Harmon-Jones, 2002).

In J. W. Brehm’s (1956) research on the free-choice paradigm, dissonance is
aroused after individuals have made a decision. Dissonance is aroused because
individuals become cognizant that the option chosen has some negative characteristic
whereas the not-chosen option has some positive characteristics (i.e., individuals
experienced post-decisional regret). This dissonance is subsequently reducddttieoug
process of “subtracting the negative aspects of the chosen alternativéioe pspects
of the rejected alternative; . . . [or] adding positive aspects to the chosen iakkeonat
negative aspects to the rejected alternative” (i.e., the process known dimgpoéa
alternatives; Harmon-Jones, 2002, p. 101).

The key implication for the theory of reactance stemming from the freeechoic
paradigm is that the ability to choose between alternatives is an importaot gactsion
making. Reactance theory examines circumstances that eliminate tertithes ability

(J. W. Brehm, 1966). S. S. Brehm and Brehm (1981) argued that individuals value their



freedom to choose among different options, especially when dealing with fregdogha
Free behaviors are those that people are aware of and perceive thenssehabke of
executing (J. W. Brehm, 1968)f the freedom to perform free behaviors is threatened,
psychological reactance is induced. Reactance motivates people to restoredieséed
or eliminated freedom (J. W. Brehm, 1966; Eagly & Chaiken, 1993). Thus, four
components are central to reactance process: “freedom, threat to freeatemae, and
restoration of freedom” (Dillard & Shen, 2005, p. 145).
Reactance Effects

In a typical reactance study, participants are pressured (usuallyamg ok
forceful language) to endorse a particular view or to perform a certain befiaagly &
Chaiken, 1993). As a result of this pressure, the participants may adopt atiddes
behaviors contrary to those prescribed by the messages. For example, Wrighy, Wadle
Danner, and Phillips (1992) examined the effects of threats to freedom on preferenc
dating partners. Participants were females who were shown pictures of twbgbobale
dating candidates that the participants in the control condition rated as edquadijvat
The female participants were randomly assigned to one of three conditicorgrol
condition, a mild persuasive attempt condition, and a high threat to freedomarandit
All participants read both candidates’ profiles. In the mild-persuasigepttcondition,
the experimenter (a female) informally suggested to the participainghe liked
candidate A and he seemed cute; in the high threat condition, the experimenter said I
don’t see that there is any choice but to choose A” (p. 87); and in the control condition,
participants did not receive a message advocating for either candidate. Ultse res
indicated that 56% of the participants in the control condition chose candidate A; in the

mild persuasion condition, 86% of participants chose candidate A; however, only 14% of



the participants selected candidate A in the high threat condition. Thus, in therbigh t
condition, Wright et al.’s (1992) participants (consistent with the reactandetpyas)
moved away from the position advocated in the message (i.e., exhibited a boomerang
effect) by choosing candidate B.

Such conceptualization of a boomerang effect is typical for many reactance
studies: In these studies participants are given two options and then aresgréssur
choose one over the other (e.g., Heilman & Garner, 1975; Wright et al., 1992). In the case
of Wright et al. (1992), the measure of attitude change was a choice between the two
candidates, which is in essence a two-point scale from “selected” to “actesk! Such
a conceptualization may facilitate finding a boomerang effect: If iddals’ only option
to manifest reactance is by selecting the only other alternative (i.¢henohe advocated
by the message), they will resort to choosing this alternative. Thus, in case of
dichotomous measure, the results are more likely to yield a boomerangtledfeat the
case of a continuous attitude measure. This difference in dependent measure imay be w
some of the studies using continuous attitude measures only report reduced persuasion
and not a boomerang effect (e.g., Worchel & Brehm, 1970). Perhaps, S. S. Brehm and
Brehm (1981) were aware of this measurement issue as they argued that although a
boomerang in an attitude or a behavior is the best evidence for reactance, reduced
compliance or attitude change also provide support for the theory.

In methods terms, the difference between the boomerang effect and reduced
persuasion is that reduced persuasion is measured by examining the differeveen
the low threat and high threat to freedom conditions. By examining these two conditions,

it is only possible to ascertain that there was a change in persuasiss ther low and



high threat conditions, but this comparison does not allow determining whether the
attitudes after receiving a high threat to freedom induction changed in tbtodire

opposite to the initial attitudinal position. To demonstrate movement of attitudes in t
direction opposite to the initial position (i.e., to demonstrate a boomerang effect),

control group has to be included in the design of a study. Some researchers maintain that
some additional requirements must be satisfied to show a boomerang effe@dster,

Turner, & Lapinski, 2009), including having a pretest. However, selecting isstiesdha
pro-attitudinal may not necessitate a pretest and simply havingralagnaup may be
sufficient. Thus, using a control group without a pretest was the approach used in this
dissertation.

Measuring Reactance

Reactance was originally proposed to be a motivational state arisinmgsgsoase
to threats or limitation of freedoms that “cannot be measured” and can only bednfer
from behavioral outcomes such as reduced compliance and boomerang attitude or
behavior change (S. S. Brehm & Brehm, 1981, pp. 37-38). Dillard and Shen (2005)
proposed an alternative, in which reactance is “operationalized as a compasite of s
report indices of anger and negative cognitions” (p. 144). This operatiorcalipéti
reactance is discussed next.

Dillard and Shen (2005) tested and compared four competing models of
reactance, in which reactance was conceptualized as (a) purely coghjtivergly
affective; (c) as cognitive and affective (i.e., in structural equation nmggiglrms,
cognition and affect are separate factors); and (d) as a blend of cognitidifean(.a.,
cognition and affect are indicators of reactance, which is included as a sictgleifi the

model). They conducted two studies that only differed in topic: Study 1 advocated for a



private action (i.e., flossing one’s teeth) and study 2 endorsed a public action (i.e.,
reducing one’s own binge drinking). The messages were either framed in termsitof thre
to health or as a high or low threat to freedom. In the high threat to freedom message,
participants in the flossing condition were told that not flossing is stupid and that they
have to do it. Similarly, participants in the anti-binge-drinking condition that ediuc

high threat were told that no other conclusion from the messages that theywsare g
was possible: The participants must drink responsibly. In this study, a thresgdorfr
induction (low vs. high) was used as the independent variable. Anger was measwged usi
a self-report of angry feelings, and negative cognitions were measungaattkiought

listing task. Results indicated that the model of reactance conceptualizedraalgam

of anger and negative cognitions was the best-fitting model. Rains and Turnerg@007)
Quick and Stephenson (2007a) replicated Dillard and Shen’s results. In sum, tise resul
of these studies indicated that reactance can be successfully measuoedndsnation

of anger and negative cognitions. The next section examines the antecedédedsl ttoat
reactance.

Antecedents to Reactance

S. S. Brehm and Brehm (1981) and subsequent reactance researchers have
suggested a variety of antecedents of reactance. Antecedents freqaedtig research
to induce reactance are language intensity (e.g., Dillard & Shen, 2005; C. H. bhller e
2007) and intent to persuade (e.g., Dillard & Shen, 2005). Combining several antecedents
(Dillard & Shen, 2005) has been shown to successfully elicit reactance. The sam
approach was adopted in this dissertation: The reactance induction was a composite of
language intensity and intent to persuade. Such an approach was adopted because

attempts to influence people may induce reactance (Burgoon, Alvaro, Grandpre, et a



2002; Cialdini & Petty, 1981; Eagly & Chaiken, 1993); overt attempts at influersasy(
explicit and forceful language) are likely to increase the perception of fretuleats.
Two antecedents to reactance, language intensity and intent to persealis;wssed
below.

Language intensityLanguage intensity has been linked to the favorability with
which a message recipient responds to a message (Burgoon, Jones, & Stewart, 1975;
O’Keefe, 1997). C. H. Miller et al. (2007) defined language intensity in termssgage
explicitness. Explicit messages “convey a single meaning and léévedubt as to the
source’s intentions” (C. H. Miller et al., p. 223). Further, controlling language f@sn
of explicit communication) is characterized by the use of imperativesggtilin,
Shutz, & Wight, 1980): Forceful modal verbs suchslasuld ought andmustsuggest
that the communication is an explicit command attempting to limit individéralstioms
(C. H. Miller et al., 2007). For instance, C. H. Miller et al.’s (2007) participaate
given messages advocating regular exercise. As predicted, contralijuéee increased
perceived anger and the perception of threat to freedom as compared to when less
controlling language was used. Other studies (e.g., Bensley & Wu, 1991; Doob &
Zabrack; 1971; Quick & Stephenson, 2008; Worchel & Brehm, 1970) provide additional
evidence linking forceful, intense, or dogmatic language to an increased magfitude
reactance.

Perceptions of intent to persuade as a threat to freeddm theory of reactance
suggests that any message with persuasive intent may be perceivedhcebéta
freedom even if following the behavior or agreeing with the attitude erdlbysthe

message may be in an individual’'s best interest (Burgoon, Alvaro, Broneck, et al., 2002).



Furthermore, merely warning people about the persuasive intent of the messagmhas be
shown to negatively bias people’s thoughts about the issue and the message (see
discussion in Cialdini & Petty, 1981; Eagly & Chaiken, 1993; and Petty & Wegener,
1998). Similarly, Benoit's (1998) meta-analysis examining the effects av&onéng on
persuasion showed that in the 12 studies that he considered, the participants who were
warned about receiving a persuasive appeal were less persuaded than those who did not
receive any such warning. These and other studies have demonstrated that thedpercei
intent to persuade has effects consistent with the theory of reactanes,(Pellak, &

Picek, 1973; Kohn & Barnes, 1977; Worchel & Brehm, 1970).

Overcoming Reactance

Effects of freedom-threatening messages can be alleviated by providing
individuals with alternative ways to restore threatened freedoms. Restavhfreedom
implies giving back a “sense of autonomy and self-determination” (C. H. Milldr, et
2007, p. 224; see also J. W. Brehm, 1966; Worchel & Brehm, 1971). Restoration of
freedom can be achieved directly (J. W. Brehm, 1966) and indirectly (e.gadBuirg
Alvaro, Broneck, et al., 2002; Worchel & Brehm, 1970).

Direct restoration can be achieved through a boomerang effect: In teat cas
individuals can restore their lost or threatened freedom by engaging invedoetaectly
opposite to the one advocated in the message (J. W. Brehm, 1966). In addition to the
boomerang effect, direct restoration of freedom may be achieved by expmsgative
attitudes toward the behavior advocated in the message (Burgoon, Alvaro, Grandpre, et
al., 2002; Dillard & Shen, 2005; Rains & Turner, 2007) or having behavioral intentions
opposing the recommendations proposed by the message (Buller, Borland, & Burgoon,

1998).
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Indirect restoration of freedom can occur through derogating the message
(Grandpre et al., 2003; Quick & Considine, in press; Quick & Stephenson, 2007a) or the
source of the message (Burgoon, Alvaro, Broneck, et al., 2002; C. H. Miller et al., 2007,
Wicklund, 1974). Lost freedoms can also be restored vicariously: Vicariousatesias
achieved either when an alternative freedom is restored instead of the omasthat
directly threatened (C. H. Miller et al., 2007) or when “an individual associattes w
others or merely observes others perform the threatened behavior” (Quicgl&isten,
2008, p. 452). In addition, lost or threatened freedoms can be restored by giving some of
the threatened or lost freedoms back; Heilman and Garner (1975) provided an example of
how such restoration of freedom works.

Heilman and Garner (1975) conducted a study of the effects of reactance on
compliance. Their participants took part in a simulation of vinegar tasting (foeredtiff
kinds). All the participants were told that they would receive some money for thei
participation, but some of them were told they would be paid a bonus each time they
tasted vinegar, and others were told that if they refused to taste the vinegaotiedpe
punished (i.e., they would have to pay a penalty). In addition, the participants were told
that they either had or did not have a choice of the kind of vinegar that they wete.to tas
Heilman and Garner found the lowest compliance in the threat of punishment with no
choice condition. But when some of the freedoms were restored (i.e., participaats w
given a choice of the vinegar that they were going to taste), the complianoéthete
participants who were threatened with a punishment but were given a choice as to the
kind of vinegar that they were to taste was identical to the choice withd-emadition.

Thus, this study shows that limiting individuals’ freedoms but giving some of the

11



freedoms back (i.e., providing them with some choice) can be a successfulff
restoration, helping to override the effects of reactance-inducing comrianica

More recently, C. H. Miller et al. (2007) used a restoration postscript to
counteract the effects of the high threat to freedom. The postscript mestagedre
participants’ freedom by “the simple suggestion” (p. 224) that it is ultimafetp them
to decide whether or not to perform a behavior (here, exercise) advocated irssagene
C. H. Miller et al. reasoned that when a restoration postscript follows a peesappeal,
the persuasive intent of the message will appear less explicit and patsicipeeatened
freedoms will be restored. Their results were consistent with their poedicPairing
high threat message with a restoration postscript reduced participantptpans of
threat to freedom. In their discussion, the authors hypothesized that a i@storat
postscript “offers an uncomplicated, direct, and apparently effective waypt@aveit
harmful boomerang effects” (p. 234). Further, they posited that restoraticenustan
be also used to “disguise the overt nature of a persuasive message” (p. 225). Thus, itis
likely that restoration postscripts are effective for both low and high ttuéeedom
messages because in the case of the former, it ameliorates the raiidaireedom
inherent in any persuasive communication (see Burgoon, Alvaro, Grandpre, et al., 2002),
and in the case of the latter, it reduces the effects of reactance.

In sum, C. H. Miller et al. (2007) proposed that including a restoration postscript
offers “a rather simple and straightforward” approach to restoratioeeddm (p. 234).
In this dissertation, the effects of this approach were further tested. AltHoaigstlts
of C. H. Miller et al.’s (2007) results indicated that a restoration posté&ipéd reduce

the perception of the threat to freedom, the effects of restoration on attianigeovere
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not addressed in their study. Further examination is required to understand the
relationship between restoration and persuasion. Moreover, no attempts haved®en ma
to examine the effects of the restoration postscripts on reactance théhgontext of
relevant attitude structures and at different points in time. This dissertatiom first

attempt to address these questions. The section below presents the literatitrelen at
change trajectories and reviews evidence for the effects of time daneac

Time and the Effects of Reactance

In the persuasion literature, the role of temporal trajectories of atthatee has
been given little attention (Kaplowitz & Fink, 1988). A typical attitude change/stud
records changes in individuals’ attitudes and beliefs at only one point in time ynamel
after receipt of the stimulus message, then compares the experimeuafatagthe
control group, on the basis of which inferences about attitude change are generated
(Chung, Fink, & Kaplowitz, 2007). As Chung et al. pointed out, such an approach to
attitude change rests on a problematic assumption that after the expdnnuert#ons,
attitudes and beliefs reach equilibrium and remain unchanged until the receipteof s
new information. Given that belief change can occur even in the absence of new
information (e.g., J. W. Brehm & Wicklund, 1970; Fink, Kaplowitz, & Hubbard, 2002;
Kaplowitz, Fink, & Bauer, 1983; Tesser, 1978; Valacher, Nowak, & Kaufman, 1994;
Walster, 1964), this assumption is likely to be erroneous.

Despite this general lack of attention to the examination of attitude cbaage
time, several studies have attempted to theoretically specify the téimp@etories of
attitude change (e.g., J. W. Brehm & Wicklund, 1970; Fink et al., 2002; Kaplowitz et al.,
1983; Tesser, 1978; Valacher et al., 1994; Walster, 1964). Tesser (1978), for example,

showed that in the absence of any persuasive communication, merely thinking about a
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topic leads to attitude polarization. (Note that attitude polarization wasddfgrom the
proportion of participants who became more extreme on their initial position.) ldowev
exposing individuals to a message has a different effect: Kaplowitz et al. (1983)
suggested that any decision-making process may be thought of as afseiti®ns
towards and away from the position advocated in the message.

The aforementioned research indicates that measuring attitudes at orie point
time, typically immediately after the receipt of a message, proadesy limited
representation of the attitude change process at work. Despite the obvious relevance of
time to the study of reactance, there have been only two studies pertinent to the
examination of reactance effects over time. Walster (1964) examineffieitis ef post-
decisional regret at four different points in time. Army draftees wéweda® choose one
of two careers to pursue in their two years of service. Both careersiesmebed to
include both positive and negative features of each career option. The pagierpast
randomly assigned to either the immediate response, four-minute-delaynite-delay,
or 90-minute-delay condition. Consistent with previous studies on dissonance, regret was
assessed by re-measuring the attractiveness of the two career dpdiotieanitial
decision was made; if the chosen option was rated as less attractive asedaimpanon-
chosen one, post-decisional regret was inferred. At the subsequent measuféneent, i
chosen option was rated as more attractive as compared to the initialaadrige
rejected option was rated as less attractive as compared to theatiig dissonance
reduction was inferred. Walster’s results indicated some dissonancaordudhe
immediate condition (as inferred from small, although not significantlgreifft from

zero, difference between the increase in attractiveness of the chosen optio& and
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decrease in attractiveness of the rejected option), post-decisional metpeefour-
minute-delay condition (as inferred from a significant difference betieedecrease in
attractiveness of the chosen option and the increase in attractivenesseddtesl r

option), and dissonance reduction in the 15-minute condition (as inferred from a
substantial, statistically significant difference between the isergmattractiveness of the
chosen option and the decrease in attractiveness of the rejected option). Mironhand Bre
(2006) contended that what Walster referred to as a post-decisional regratr@wersal
tendency after giving up one of the alternatives) was a reactance effec

Another attempt to study temporal effects of reactance is a study byMRlldr
(1976), who focused on the effects of reactance induced through overexposure. His
rationale for the overexposure effect stemmed from Zajonc’s (1968) dmcudshe
mere exposure effect, especially its later conceptualization, whichgasitaverted-U-
shaped relationship between the amount of the exposure and evaluative ratings. In this
later conceptualization, the inverted-U-shaped effect at higher levetpaguwee was
suggested to be due to reactance (Zajonc, Shaver, Tavris, & van Kneveld, 1972).

In R. L. Miller’'s (1976) examination of the overexposure-induced reactance
effects, participants were exposed to posters advocating foreign aid reduitticudes
were measured at four different points in time. On the first day of the expé&rimoa-
exposure (i.e., control group) participants completed a questionnaire about thueiegtti
to foreign aid. The first wave of exposure (30 posters) started the next day aodttdrs
were left for three days in the common areas of a dormitory. In the evening ofuday f
the study (i.e., the third day of the exposure), a randomly selected moderat&gexpos

group of participants completed the dependent measures. For the second wave of the
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exposure, 170 additional posters were placed on the walls and were also left there for
three days (as in the moderate exposure condition). On the evening of day seven,
overexposure participants were asked to complete the dependent measures. The
dormitories were cleared of posters the next day. Finally, the participahts delayed
post-test condition were asked to indicate their attitudes to foreign aid owalag of

the experiment (they presumably had seen the posters during the exposure period).

R. L. Miller’'s (1976) results showed the effect of reactance as indibgte
reduced persuasion in the overexposure condition; however, at the delayed post-measure
the effect of reactance was less in magnitude but not significantlyediffeEom the
overexposure effeétin sum, although not the strongest evidence for reactance, R. L.
Miller's data were consistent with reactance theory predictions. Iti@adihis study is
the only attempt at examining the temporal trajectories of the effects exposure-
induced reactance.

Despite R. L. Miller’'s (1976) investigation, very little is known about reactance
beyond the immediate effects measured right after the threat to freedoction. Thus,
the understanding of the dynamics involved in reactance may be incomplete. iiagle t
measures of reactance effects do not add to the understanding of the cognamnestyn
To draw conclusions about the temporal trajectories of reactance, attiéaderes at
more than two points in time are needed. Two points in time only allow the
demonstration of linear effects; a greater number of points allows fdegspecificity
regarding the shape of the attitude change function. Moreover, exanfaidgriamics
of reactance within the context of relevant attitude structures may shedrligjtng

effects of freedom threats on not only the target concept, but other related cosicepts a
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well. The theory providing a framework for an examination of cognitive strucames
movements within them is reviewed below.
Examining Cognitive Structures: The Galileo Theory

Theoretical Framework

Attitude change researchers have long been interested in understanding the
relationships between persuasion and attitude structure. Rosenberg (1956), foe exampl
pointed out the importance of cognitive structures for understanding the composition of
what he referred to as “attitudinal cognitoriums” (p. 369). Tourangeau, Rasinski, and
D’Andrade (1991) provide some evidence that attitudinal structures consist of linked
attitudes and beliefs. These structures are stored in memory, and, more inypaidant
to the interconnectedness of concepts in these structures, activating orré gleane
attitudinal structure can facilitate the retrieval of other relatittides and beliefs (Judd,
Drake, Downing, & Krosnick, 1991). For example, Tourangeau et al.’s (1991)
participants were asked to respond to different questions regarding two &dgudson
and welfare. The results indicated that participants responded to a quesépwlfes it
was preceded by a question on the same topic as opposed to a different one.

Despite the centrality of attitude structures for persuasion reseanchitempts
have been made to integrate a structural approach to attitudes with persusmsiaer(D
2003). Many researchers, following McGuire’s (1969) conceptualization, view
persuasive messages as disturbances to attitudinal structures thatmoti@ment
within those structures (Dinauer, 2003). However, as Dinauer pointed out, the majority of
persuasion research explains this movement without the specification of attitude
structures.

Early attempts to create a theoretical framework that focusesispkgibn
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attitude structures and persuasion can be found in Woelfel and Fink (1980) and Woelfel
and Saltiel (1988). Referred to as Galileo theory, this framework allows for the
examination of global mental structures of beliefs and attitudes (Gordon, 1988), and the
observation of changes in attitudes over time (Gillham & Woelfel, 1977). In addition t
other theories based on the examination of global structures of attitudes arsl(beatibf

as balance and other consistency theories), Galileo theory provides an aebpardcise
method for the representation of those structures.

At the heart of the theory is the idea that concepts can be represented in cognitive
space (Kaplowitz et al., 1983). This space is “a set of concepts that have location and
mass” (Kaplowitz et al., 1983, p. 234). Distances between the concepts allow for
inferences of similarity and dissimilarity (Gillham & Woelfel, 1977). Theory posits
that estimating distances is inherent in human judgment; therefore, estichatanges
between concepts and classes of concepts is a reliable method of meaStuies at
(e.g., Gordon, 1988).

Attitudes can be inferred from the relative position of the individuals’ self-
referent terms (often denoted by the conceptsee, e.g., Neuendorf, Kaplowitz, Fink, &
Armstrong, 1987). In the attitudinal structure, concepts that individuals consider
important, good, and desirable are located close to a self-referent terBa(sett,

Serota, & Taylor, 1976; Neuendorf et al., 1987; Serota, Cody, Barnett, & Taylor, 1977).
Similarly, the concepts located further away from the self-referenstare those that are
viewed as less important, worse, and less desirable.

Attitudinal positions closest to self-referent terms are more likely tackepted

and endorsed by individuals. For example, Woelfel (1976) predicted that political
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candidates closest to the conceyatare more likely to be supported in elections. As
Barnett et al. (1976) pointed out, an effective strategy to maximize prefdiribe
candidate is to identify vectors that “will enable the candidate’s point to geweth
Me” (p. 230). In addition to attitudes, behavioral intentions can be inferred from the
location of the self-referent and the behavior-related concept (Woelfel & Fink, 1980). For
example, ifmeis located closer t@oting an intention to vote in upcoming elections can
be inferred. Understanding objects’ locations and the distances between them allows
researchers to design persuasive appeals attempting to shorten the disteeee the
self-referent and the attitude- or behavior-related object proposed in thegeess

There are many advantages to employing the Galileo theory in attitudeechang
research. First, it provides a framework for examining attitude concegtésrscally. As
Dinauer and Fink (2005) indicated, the examination of changes in an attitude objec
targeted by a persuasive appeal may lead to changes in attitude concegntrmiad in
the message. Second, employing the Galileo theory makes finding veghiéinge
possible without active control of the answers on the part of participants. Bédrause
estimation of distances is an indirect measure (Fink, Monahan, & Kaplowitz, 1989), it
allows the representation of individuals’ attitudes without participantsgttgicontrol
the representation of their self-image, which would result in a socishl#isy bias.

Methodological Framework

Galileo theory is related to Torgerson’s (1958) work on multidimensional scaling
(MDS). Torgerson’s conceptualization rests on an assumption that part of eagtjzer
is the process of differentiating. Objects are differentiated from eachb@bed on their
dissimilarities on one or more underlying characteristics. MDS repsegem@mbination

of well-known measurement and analytical techniques.
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Similar to semantic-differential scales that allow representatiomeaiing in
(typically) three-dimensional space, MDS allows for exploration of indivglealgnitive
maps in a multidimensional space without presupposing the number of dimensions. To
determine cognitive maps, individuals are asked to estimate pairwiseidésrof
concepts of interest as ratios of distances (see Gillham & Woelfel, 1977). Jusigmeent
obtained using a magnitude scaling approach: Participants are provided withitramyarbi
standard (i.e., a yardstick) relative to which they make their judgn@ititsam &

Woelfel, 1977).

In analytical terms, MDS is an application of principal components analysis to a
matrix derived from pairs of dissimilarity scores (Torgerson, 1958). Given the
assumptions underlying principal components analysis (see Pett, Lackeyij\&n,

2003), using ratio-type measures (to estimate distances between casagdiptaissed
above) offers several advantages over traditional (e.g., Likert-typeurasgd&ordon,
1988)’ The dissimilarity judgments are unbounded at the top (i.e., can theoreticgiéy ra
from zero without an upper bound) and are relatively continuous. Evidence for the
effectiveness of the MDS approach is substantial (e.g., Barnett, & Kincaid, 11938eD

& Fink, 2005; Gillham & Woelfel, 1977; Gordon, 1988; Kincaid, Yum, & Woelfel, 1983;
Neuendorf et al., 1987; Fink et al., 1989; Woelfel, Holmes, Newton, & Kincaid, 1988).
Research has demonstrated the “precision, stability, and equivalence"én
compared to more traditional measures (Gillham & Woelfel, 1977, p. 222). In addition,
Gillham and Woelfel have shown that MDS can be used successfully when examining
attitude change over time.

Present Research: The Dynamics of Reactance and Cognitive Structur
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The purpose of this study is to examine participants’ cognitive structudes un
different conditions of threat to freedom measured over time. To have a meaningful
trajectory, at least three points in time must be examined. (In this stmeéyas treated
as a between-subjects effect.) Reactance was induced through the combination of
language intensity and the presence of persuasive intent. Spegitivalpersuasive
intent in the message was made clear, and participants were told that th@groum
the advocated behavior.

A 2 (Threat to freedom: low threat vs. high threat) x 2 (Restoration postscript:
present vs. filler postscript) x 3 (Time: immediate-time measuremeahesminute
delay vs. two-minute delay) plus 3 (control groups for each time point: imredolrat
measurement vs. one-minute delay vs. two-minute delay) between-patsaiesign (15
conditions total) was employed. The control conditions were not fully crossed in the
proposed design because for the purposes of establishing a baseline, having ttulee cont
conditions measuring the effects of reactance at three differentiiasesufficient. In all
conditions, but at different points in time (depending on the time condition, which was a
between-subject effect), participants were asked to estimate éstagioveen pairs of
concepts related to the topic of the persuasive message (determined fronest)ibnd
also including such conceptsrag good bad andangry. Badandangryrepresent the
negatively valenced cognitive and affective elements that characesizamceMe and
goodwere included to help determine the behavioral intention and positive attitude
towards the concepts in the cognitive structure (see Woelfel & Fink, 1980).

Hypotheses

To illustrate spatial configurations under different levels of threat, an agpro

used in Fink et al. (1989) was adopted. This approach involves providing graphic
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representations for the hypotheses (see below). Note that a positive attifuele
hypotheses is inferred from the distance between the concept of intergsbanthe
closer the distance between the concept of interegj@d the more positive the
attitude toward the concept of interest. A negative attitude is inferredtfiatistance
between the concept of interest doadt The closer the distance between the concept of
interest andad the more negative the attitude toward the concept of interest. A
behavioral intention is inferred from the distance between the concept oftiaielese
The closer the distance between the concept of interesharde greater the behavioral
intention regarding the concept of interest. Finally, the amount of angedttvear
concept of interest is inferred from the distance between the concept oftiatetes
anger. The closer the distance between the concept of interesinged the greater the
anger toward the concept of interest.

Because traditional reactance research does not address the dynamics of
reactance, the initial tests of reactance (i.e., H1 through H4, and RQ1 and BRQ23ed
on the immediate-time measurement. Note that the predictions in H1-H4 deal ¢nly wit
the target concept. Recall that the target concept is defined as a dbateys targeted
by the persuasive message. The rationale for the first set of hypothpseseigted
below.

Hypothesis 1 predicted a particular spatial configuration for the tawgeept
across the three levels of threat to freedom. H1 is represented by Figecall tirat
three conditions are involved in determining the effects of reactance: a contralacgndi
a low threat to freedom condition, and a high threat to freedom condition. To establish

reduced persuasion, a comparison between the low and high threat to freedoran=onditi
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is required. To demonstrate a boomerang effect (i.e., to demonstrate movement of
attitudes in the direction opposite to the initial position), attitudes and behavioral
intentions in the high threat to freedom condition have to be compared to the control
condition. Finally, reduced persuasion in the high threat condition (as compared to the
low threat condition) implies that in the absence of a high threat to freedom component of
a message, there is persuasion (i.e., an attitude change or a change in a behavioral
intention in the direction of the position advocated in the message). To determihe that
low threat to freedom message was indeed persuasive, a comparison of attitudes and
behavioral intentions in the low threat to freedom condition versus the control condition

is required.

Taken together, the three effects described above (i.e., reduced persuasion,
boomerang effect, and increased persuasion) can be represented as ahlihsbeaped
effect of the amount of threat on positive attitudes and behavioral intentions. Based o
existing reactance research, the most positive attitude and greataokahatention are
expected in the low threat to freedom condition as compared to both the control and the
high threat to freedom conditions. However, in the high threat condition the amount of
positive attitude and behavioral intention is expected to be significantly lesgvgared
to the control condition. For negative attitude and anger towards the target concept (as
determined from the distances between negatively valenced concepts angerasmd
badand thearget concept the opposite pattern is predicted: a U-shaped effect of the
amount of threat on negative attitude and anger. The least negative attitude araleange
expected in the low threat to freedom condition as compared to both the control and the

high threat to freedom conditions. However, in the high threat condition the amount of
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negative attitude and anger is expected to be significantly greater as edrnaptre
control condition. Recall that in terms of distances, less distance indicaatsrgr
closeness of the concepts to each other, thus the following generic hypathesis i
proposed:

H1: At the immediate time measurement, a U-shaped effect of thetthreat

freedom on positive attitude and behavioral intention is proposed such that the

least distance between ttaggetconceptandmeand theargetconceptandgood

is expected when threat to freedom is low as compared to both the control

condition and when threat to freedom is high. However, the distance between the

targetconceptandmeand theargetconceptandgoodis expected to be

significantly greater when threat to freedom is high as compared to thelcontr

condition. An inverted-U-shaped effect of the threat to freedom on negative

attitude and anger is proposed such that the most distance betwtagdhe
conceptandbad and theargetconceptandangeris expected when threat to
freedom is low as compared to both the control condition and when threat to
freedom is high. However, the distance betweeratgetconceptandbad and
thetargetconceptandangeris expected to be significantly smaller when threat to
freedom is high as compared to the control condition.

Hypotheses 2 through 4 are planned comparisons designed to test specific effec
that are part of the generic prediction posited in H1. Specifically, H2 preettised
persuasion in the high threat to freedom condition as compared to the low threat to
freedom condition; H3 hypothesizes a boomerang effect when comparing the high threa

to freedom condition to the control condition; and H4 proposes that there is persuasion in
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the low threat to freedom condition as compared to the control condition. In terms of

distances between concepts, these predictions are further explicated below.

BAD

ANGER

. TARGET CONCEPT

QTHR EAT)

TARGET CONCEFT
ICONTROL)

TARGET CONCEPT ME
(LOW THREAT) -

GOOD

Figure 1 Representation of H1. The arrow represents the movement of the target concept

across three conditions.

H2 deals with predictions regarding the reduced persuasion effect. H2 is
represented by Figure 2.

H2: At the immediate time measurement a threat to attitudinal or behavioral

freedom causes reduced persuasion. When freedoms are threatened, (a) the

concept denoting the attitude or behavior proposed by the message moves further

away from theneandgood(as compared to when threat to freedom is low); and

(b) the concept denoting the attitude or behavior proposed by the message moves

closer tobadandangry (as compared to when threat to freedom is low). Thus, the
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following planned comparisons are presented. When threat to freedom is high,
distances between th@get concepandmeand thearget concepandgoodare

larger as compared to when threat to freedom is low. Conversely, when threat to
freedom is high, distances betweentdrget concepandgoodand thearget

conceptandangerare smaller as compared to when threat to freedom is low.

BAD

ANGER

1 TARGET CONCEPT
(HIGH THREAT)

TARGET CONCEPT  ® ME
(LOW THREAT) )

GOOD

Figure 2 Representation of H2. The arrow represents the movement of the target concept

across two conditions.

Reduced persuasion is the minimum requirement to show the outcomes of
reactance, but the presence of a boomerang effect makes a strondjer iszance.
Therefore, it is predicted that a boomerang effect results fromat torreedom

induction. H3 is represented by Figure 3. Thus,
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BAD

ANGER

1 TARGET CONCEPT

Q\jifiiTHREAP

TARGET CONCEPT
(CONTROL)

ME

GO0OD

Figure 3 Representation of H3. The arrow represents the movement of the target concept

across two conditions.

H3: At the immediate time measurement a threat to attitudinal or behavioral
freedom causes a boomerang effect: When freedoms are threatened, (a) the
concept denoting the attitude or behavior proposed by the message moves further
away frommeandgood(as compared to the control condition); and (b) the

concept denoting the attitude or behavior proposed by the message moves closer
to and clusters around the conceptbadandangry (as compared to the control
condition). Thus, the following planned comparisons are presented. When threat
to freedom is high, distances betweenttrget concepandmeand thetarget

conceptandgoodare larger as compared to the control condition. Conversely,
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when threat to freedom is high, distances betweetathet concepandgood

and thetarget concepandangerare smaller as compared to the control condition.

H4 examined an increase in positive attitude and behavioral intention as a result
of the message in the low threat to freedom condition. To be able to determine whether a
message resulted in persuasion, attitudes (both positive and negative), behavioral
intention, and anger towards the target concept can be compared across the low threat t

freedom condition and the control condition. H4 is represented by Figure 4. Thus,

BAD

ANGER

TARGET CONCEPT
(CONTROL)

TARGET CONCEPT ME
(LOW THREAT) _

GOOD

Figure 4 Representation of H4. The arrow represents the movement of the target concept

across two conditions.

H4: At the immediate time measurement, low threat to attitudinal or behlaviora

freedom leads to persuasion as compared to the control condition. When threat to
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freedom is low, (a) the concept denoting the attitude or behavior targeted by the

message moves closer towards the coneeptndgood(as compared to the

control condition); and (b) the concept denoting the attitude or behavior targeted

by the message moves further away fitwad andangry (as compared to the

control condition). Thus, the following planned comparisons are presented. When

threat to freedom is low, distances betweendhget concepandmeand the

target concepandgoodare smaller as compared to the control condition.

Conversely, when threat to freedom is high, distances betwetargleé concept

andgoodand thearget concepandangerare larger as compared to the control

condition.

Hypothesis 5 focuses on the effects of restoration paired with freedatndim
messages on persuasion. The rationale for this prediction is based on C. H. Miller et
(2007) finding that using a restoration postscript (i.e., a suggestion thaltitnately up
to message recipients to decide whether or not to perform the behavior advotiaéed i
message) may counteract the effects of the high threat to freedomr Fadtlieg a
restoration postscript is expected to reduce threats to freedoms even thiest
freedom is low. As discussed above, any attempt at persuasion may be perceived as
freedom threatening (Burgoon, Alvaro, Grandpre, et al., 2002); however, as C. H. Miller
et al. (2007) suggested, when a restoration postscript follows a persuasivethppea
persuasive intent of the message appears less explicit. Thus, it isHétetggtoration
postscripts are effective for both low and high threat to freedom messagasédatthe
case of the former, a restoration postscript ameliorates the mild thfea¢dom that

may be found in any persuasive communication, and in the case of the latter,asreduc
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the effects of reactance.

In sum, across the two levels of threat to freedom, adding a restoration postscript
to a persuasive message is expected to result in an increase in positige attd
behavioral intention as compared to the no-restoration condition. As a result, in the high
threat without restoration condition, less positive attitude and behavioralontent
expected as compared to the high threat with restoration condition. However, adding
restoration postscript to a high threat message might not fully remove ttis eff@igh
threat to freedom (thereby making the effects of a high threat withrageh message
similar to a low threat without restoration message). Therefore, lesypa@dtitude and
behavioral intention are expected in the high threat with restoration condition as
compared to the low threat without restoration condition. Finally, the most positive
attitude and the greatest behavioral intention (as compared to highvitheait
restoration condition, high threat with restoration condition, and low threabwtit
restoration condition) are expected in the low threat with restoration @mnditisum,
the entire prediction in H5 can be presented as two linear effects (one forepatitude
and the other for behavioral intention). Recall that, in terms of distances, movebsha
intention (as determined from the distance betweetatiget concepandme and
positive attitude (as determined from the distance betwedartjet concepandgood
indicate less distance between concepts. The following hypothesis is proposed

H5: At the immediate time measurement, the distance betwetardgie¢ concept

andgood and thearget concepandme from least to most, is: low threat to

freedom with restoration condition, low threat to freedom without regtarat

condition, high threat to freedom with restoration condition, and high threat to
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freedom without restoration condition.

The next two research questions explore the idea that there is more toipersuas
than changes in the target concept (Dinauer & Fink, 2005). Some evidence stthaate
persuasive messages may have a greater effect on other attitudescontteptognitive
structure than on the attitude targeted by the message (Dinauer & Fink, 2608). Si
processes are likely for reactance: Because individuals focusffoets & restore
freedom on the target concept, other related concepts may be indiresttgcby the
message. Recall that the concept targeted by the persuasive mesdagedstceeas the
target concept, and the concept associated with the target concept in the cognitive
structure is referred to as the related concept. (Note that the associatorcebts is
assessed by the speed of concept retrieval from memory.)

Two research questions are posed:

RQ1: At the immediate time measurement, what are the motions assedgtated

related concept? Specifically, how does reactance affect thedrelitude

concept?

RQ2: At the immediate time measurement, what are the effects ofatestor

postscript on a related concept?

Finally, the study proposes investigating the configurations of cognitivetistes
at three points in time. There is no agreement in attitude change researchroe the t
points that are the best for detecting changes in individuals’ attitudemeeR. L.
Miller (1976) increased the amount of exposure to experimental materialsnogeaind,
once the reactance manipulation was over (at the post-test), there wast@nen the

magnitude of reactance. In the present experiment, the amount of threattrfrs not
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increased over time but remains constant. Therefore, it is likely that thetookegof
reactance at the second time measurement (one-minute delay) will beteas the
immediate time measurement, and it will reduce further at the thirdhtieasurement
(two-minute delay):

H6: There is a decay of reactance that takes place over time.

Finally, because the effects of restoration over time are unknown, a research
question is posited:

RQ3: What are the temporal trajectories of the target concept adtaofes

restoration?
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Chapter 3: Method

In the third chapter of this dissertation, first, the approaches to data collgwadion a
analysis are discussed, including data trimming, data transformation aaquptioach to
index formation. Then, four pilot studies conducted prior to the main experiment are
presented and their results are discussed. Finally, the method of the main expisrim
described, including the participants, study design, procedures, instrumentatite a
analytical strategy used to generate cognitive maps and to deternmifieange in the
movement of concepts across experimental conditions.

Data Collection and Analysis

Before collecting the data for the proposed experiment, four pilot studies were
conducted. The purpose of the first pilot study was to select a topic for the main
experiment. In the second pilot study, concepts to include in cognitive maps were
determined. In the third pilot study, the key concepts for the messages weedagene
and in the final pilot study, messages were tested for their ability to ipdychological
reactance. The purpose of the main experiment was to examine the effactarice at
three points in time and to document changes in the configurations of cognitive spaces
under different threat to freedom and restoration conditions. Data collectionsfor thi
dissertation was approved by the University of Maryland Institutionale®ReBoard
(date of approval: November 20, 2007). All of the pilot test measures were based on
printed questionnaire responses. The final experiment was conducted on laptops, using
MediaLab (Jarvis, 2004) and DirectRT (Jarvis, 2006) software packages. All iaur pi
tests and the main experiment are described below.

Data Trimming
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The data in each segment of this dissertation were first examined for teegeres
of outliers. An outlier is defined as an observation that substantially deviate®tfiner
observations in a given sample (Grubbs, 1969). Because magnitude scales are bounded at
zero and unbounded at the top, the scores obtained through this method of scaling are
likely to be positively skewed and contain outliers. The presence of outliers was
determined by examining the descriptives and the histograms (with a normalafuave
given variable. If outliers were present, the data were trimmed by nectidit variable’s
scores to a lower value. (Note that none of the cases were deleted as a tleisult of
procedure.) Two strategies for dealing with outliers were utilized iprésent
dissertation. In Pilot Study 3, all values that were above 1000 were trimmecbiynige
them to be equal to 1000. This approach is rather crude; therefore, in the main experiment
a more conservative approach was used. An attempt was made to trim as little as
possible. To ensure conservative trimming, the following steps were used. The
distribution of each variable was first examined based on the frequencies ofasabres
the histogram. If outliers were present, percentile values associdbetth@vninety-fifth,
the ninetieth, the eighty-fifth and the eightieth percentile were gedefaienming the
scores to the highest percentile was considered first. If the outlierstiViepeesent after
trimming the data to the eightieth percentile, the scores were furthsfamaed using
nonlinear transformations (see below). In addition to the examination for genpecof
outliers, the variables were also examined for their approximate normatityf, the
violation of normality assumption was present, those variables were transforated. D
transformations are further discussed below.

Data Transformation

An important assumption for the analyses based on the general linear model is
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that the residuals of the dependent variables are approximately normet @BE&ink,
1983; Fink, 2009). To help meet this assumption, if a continuous dependent variable
appeared relatively non-normal, it was transformed. The transformasedsmproved
the skewness of the continuous dependent variilSeme of the variables required a
constant first be added to the original score because nonlinear transformatiooishe
performed on zero values. The choice of a constant and the specific transformation wa
done through trial and error. The initial and post-transformation means, standard
deviations, skewness and kurtosis values for all continuous dependent variables
(transformed as necessary) are summarized in the Tables 1 througleBtgutedter the
endnotes in this manuscript).
Index Formation

Trimmed and transformed (as necessary) data were used to form indexes. All
indexes in this dissertation were formed by saving the first unrotatedgai
component. This is a commonly used procedure (see Afifi, Clark, & May, 2004), which
involves using principal component analysis and an unrotated one-component solution;
standardized regression component scores are then calculated for eaqiapartici
Because each item is weighted proportionally to its contribution to the principal
component, using these procedures produces a better index as compared to simple
summation or averaging of the items.

Pilot Study 1

The purpose of this pilot study was to select a topic for the main experiment. The
selected topic had to meet a few initial requirements. The selected top ad
proattitudinal, following Worchel and Brehm’s (1970) contention that having

counterattitudinal beliefs on an issue serves as an exercise of freedoditibmatb
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avoid pretesting participants’ initial attitude towards the topic, only the ttpatsre

likely to be uniformly proattitudinal (i.e., the majority of research padicip were likely

to be favorably predisposed towards these issues) were considered. Holegi@pcs

like legalizing marijuana would not be selected as there are likely to bhapezarts for

whom this is a proattitudinal topic and those for whom this is a counterattitudinal issue.
Materials for Pilot Study 1 are provided in Appendix A.

Participants

A sample of 45 students was recruited from undergraduate communication
courses at the University of Maryland. Forty-nine percent 22) were male. The mean
age was 19.7IMdn = 20.00;SD= 1.84), with ages ranging from 18 to 29 years of age.
Forty-seven percenh(= 21) of participants were non-Jewish Caucasian, 2i7801Q)
were Jewish Caucasian, 11%0<5) were African-American, 13% E 6) were Asian,
and the remaining participants (1%) did not fit into the provided categories. Tweety-ni
percent § = 13) were freshmen, 22% € 10) were sophomores, 27%=% 12) were
juniors, and 22%r(= 10) were seniors. All students received extra-credit in a
communication course for their participation.

Procedures

Participants were invited into the experimental laboratory and were asksd t
five issues that they often hear about from their parents, media, friends, oroottoess
They were informed that there were no right or wrong answers and thateheches
was just interested in their views. The data were then coded for frequieptesauthor.
Results and Discussion

The results indicated that out of 45 participants, 18 mentioned the Iraq war, 14

mentioned campus housing, 10 mentioned elections, nine mentioned global warming,
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eight mentioned abortion, and seven mentioned discrimination and tuition. The remaining
issues were mentioned by fewer than five participants and, therefoeenater
considered.

Next, consistent with Worchel and Brehm’s (1970) assertion that a proatitudi
topic is required for a reactance induction, topics were examined witll riegahether
or not they were likely to be proattitudinal. Based on these criteria, thpes teere
selected: global warming, discrimination, and tuitiddampus housing was not selected
because it only applied to a narrow segment of students living on campus (freshmen and
sophomores) and excluded juniors and seniors. The issues of the war in Iraq, election,
and abortion were not selected due to the likely difference in opinions on these issues
among college students.

Although each of the three remaining topics (i.e., global warming, disetion,
and tuition) was a plausible option, a decision was made to select a topic thay i®likel
have a simple recommended behavior that can be advocated in the message (i.e., a
behavior that has the most efficacy, meaning that a student is likely toveetftat a
recommended behavior is easy to do and it can help reduce the effects of diangie c
for a discussion of efficacy, see Bandura, 1997, and Witte, 1992). It is likely that in t
cases of discrimination and college tuition, student participants might peroeilevels
of efficacy in their ability to influence solutions to these issues. Conyersehe case of
global warming, a range of simple behaviors, such as changing light-bulbshioutbe,
conserving water, or recycling, should be easy behaviors for students to do.

The fact that the topic of global warming has multiple simple behaviors that ca

help reduce climate change offers an additional advantage. When examinindpisidi
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cognitive structures, having multiple simple behaviors allows for comparisonatioios
of the concepts associated with these simple behaviors. As a result, the locdtteon of t
concept targeted by the freedom-limiting message and the one that was maif 2hea
message can be compared. The rationale for the possible differences pt tamoat®ns
stems from Dinauer and Fink’s (2005) argument that the change for the targeptc
might not be as pronounced as a change in location of a non-target concept (referred to
here as a related concept). Thus, receiving freedom-limiting commuonicagarding a
target concept (e.g., recycling) may lead to reduced persuasion or a boomieranaf
more positive attitudes toward related concepts (e.g., conservationeofavahanging
light-bulbs in the house) may be observed in the same high threat to freedonononditi

Based on the results of Pilot Study 1, global warming was selected as thed gene
topic for this study. The purpose of the second pilot study was to determine the concepts
in individuals’ cognitive structures regarding the topic of global warming.

Pilot Study 2

In determining the concepts to use in the MDS procedure, it is recommended that
the concepts should not be imposed by the researcher but instead be derived from the
population being examined (Neuendorf et al., 1987). Therefore, the purpose of the second
pilot study was to determine the concepts in the individuals’ cognitive strecture
regarding the issue of global warming. Materials for Pilot Study 2 axedad in
Appendix B.
Participants

A sample of 43 students was recruited from undergraduate communication
courses at the University of Maryland. Fifty-six percert 24) were male. The mean

age was 19.26dn = 19.00;SD= 1.70), with ages ranging from 18 to 28 years of age.

38



Forty-two percentr(= 18) of participants were non-Jewish Caucasian, 28%010)

were Jewish Caucasian, 14%~ 6) were African-American, 12% € 5) were Asian,

5% (h = 2) were Indian, and the remaining participants did not fit into the provided
categories. Forty-four percemt £ 19) were freshmen, 37% € 16) were sophomores,
12% ( = 5) were juniors, and 7% € 3) were seniors. All students received extra-credit
in a communication course for their participation.

Procedures

To ascertain the concepts that people associate with the topic of global warming
participants were asked to make a list of all possible associations thatdiidyave with
the phrasglobal warming Participants were instructed to write down a list of either
words or short phrases to make the derived data appropriate for concept mapping. The
participants were timed to ensure that everybody had the same amount of titheate ac
topic-relevant constructs: Participants were given one minute to centipletask.

Results and Discussion

Participant responses were analyzed in terms of frequencies. Differenptsonce
representing the same general theme were grouped together by the autreseor
analyses. Participants generated 207 global-warming-related wordoeshd w
combinations. Among the 17 themes that emerged, the following themes, presented in
descending order, were most frequent (noterthaepresent the number of total
responses that fit this particular theme): (1) ice- and ice-meltlagedeconcepts (e.qg.,
ice melting Antarctica snow n = 33, representing 16% of total responses); (2) Al-Gore-
related concepts (e.dd] Gore The Inconvenient Truthm = 21, representing 10% of total
responses); (3) temperature- and temperature-increase-relategtsqeag heat

temperaturetemperature risingn = 20, representing 10% of total responses); (4)
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pollution-related concepts (e.@gllution, emissionscarbon-dioxide n = 20,
representing 10% of total responses); (5) ozone- and ozone-depletion-relatedsconcept
(ozoneozone depletiarradiation; n = 16, representing 8% of total responses); (6)
solution-related concepts (e.gecycling alternative fuelenergy conservatigm = 16,
representing 8% of total responses). The remaining themes had less tham8gfer
responses, and therefore were not considered further. These six generalntbemes
further narrowed down into six concepts to be used in the main expermedtitig ice
Al Gore rising temperaturgpollution (COy), conservation of energwandrecycling To
infer attitudes and to interpret the effects of reactance on cognitiveusgésidive
additional items were includethe good bad angryandmy freedom

In summary, based on the results of the Pilot Study 2, the concepts for the main
experiment were selected. These 11 concepts weléing ice Al Goreg rising
temperaturepollution (CO,), energy conservatigmecycling me good bad, angry, and
my freedont®

From the list of the 11 concepts, two concepts were considered as potential
message topicsecyclingandenergy conservatioiRecyclingwas selected as the target
concept, meaning that in the main experiment the pro-recycling positidmewil
advocated in the message; amérgy conservatiowas selected as the related concept,
which although will not be targeted in the message, but the attitude toward and
behavioral intention regarding this concept will be assessed in the main expefiment
assessment will be done to ascertain the effects of freedom threatenmgrocation on
the concept related tecyclingin the attitude structure. Note that the conclusion

recyclingandenergy conservatioare related concepts was based on the fact these two
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concepts were retrieved from participants’ memory in the close proxiongsich other
within a relatively short time frame (1 minute). This conclusion is consistémt w
existing research on attitude accessibility (e.g., Tourangeau et al., 1991).
Pilot Study 3

The purpose of Pilot Study 3 was to create a pro-recycling persuasivegeessa
Galileo software has procedures designed to help generate a persuasagersgstegy.
Generating a message strategy commonly involves associating camitkbpsrtain
attributes (Woelfel, 1990). In the context of this study, the focus was to creste m
positive attitudes to recycling by connectiegyclingwith good Automated Strategy
Generator (ASG; Woelfel, 1990) is designed to calculate the links thatmbed t
strengthened to connect two concepts (referred to as the target paecyeingand
goodin this study). ASG reads the coordinates generated from the participeaatzge
of pairwise comparisons, and then calculates the projected effects ppegsible
strategy for repositioning these two concepts in the Galileo space (Woelfel, AS%0).
output, the program generates a list of concepts that need to be addressed in the
persuasive message that are predicted to bring the concepts in the targjeseair
together. Materials for Pilot Study 3 are provided in Appendix C.
Participants

A sample of 29 students was recruited from undergraduate communication
courses at the University of Maryland. Eighty three peraent45) were female. The
mean age was 22.72 yeakddn = 22.00;SD = 4.46), with ages ranging from 20 to 45
years of age. Eighty percemt£ 24) of participants were non-Jewish Caucasian, 10% (
= 3) were African-American, 3% (= 1) were Hispanic and the remaining participants

(7%; n = 2) did not fit into the provided categories. Twenty-three percent?() of the

41



participants were juniors, and 73 %< 22) were seniors. All students received extra-
credit in a communication course for their participation.
Procedures and Instrumentation

When participants came to the lab, the experimenter (i.e., the author) explained
how to respond to magnitude scale questions, and then participants did a practice exercis
(see Appendix C for the materials). The experimenter discussed the oéghk practice
exercise with the participants to make sure that the instructions weypaadely
understood. Next, participants were asked to respond to all possible comparisdsbpairs (
comparison pairs total) derived from the 11 concepts (see Pilot Study 2) and teteompl
a demographic questionnaire. To control for outliers, all comparison pairdirsere
trimmed to a lower value. Trimmed values were then transformed by adding a constant
and taking the natural logarithm: transformed variable = In(trimmed origamelble +
100). Means, standard deviations, skewness and kurtosis for all the variables before and
after transformations are summarized in Table 1.

Results and Discussion

To create individuals’ cognitive maps, a mean response of transformed fealues
each pair was calculated. Then, the means were anti-transformedndhetariginal
metric in which the pairwise dissimilarities estimates were mHde anti-transformation
involved exponentiating the value obtained through transformation and subtracting 100.
These anti-transformed means were entered into the Galileo softwétaito o
coordinates. The ASG was performed to generate a message stratdfeg. present
study, the criterion pair (i.e., the pair of concepts that it was decided to brieg clos
together) wasecyclingandgood However, the results indicated thatyclingandgood

were already close enough together and, based on the concepts derived from the Pilot
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Test 2, it was impossible to bring them any closer: The output indicated that the
remaining distance to bring concepts together was around zero. Therefore;raerem
pair was selected. The subsequent analyses examined the strateggiog beirycling
andmecloser together. The results indicated that the following concepts necoed t
included into the message to bring the target pair closer togetbking ice rising
temperatureCO,, andgood
Pilot Study 4

The purpose of Pilot Study 4 was to ascertain the effectiveness of ttenosact
manipulation.
Participants

A sample of 40 students was recruited from undergraduate communication
courses at the University of Maryland. Forty percent (6) were male. The mean age
was 20.38dn = 20.00;SD = 4.45), with ages ranging from 18 to 46 years of age. Fifty-
eight percent of participanta € 23) were non-Jewish Caucasian, 108& @) were
Jewish Caucasian, 10% € 4) were African-American, 7.5% & 3) were Asian, 2.5%
were Hispanicr{= 1), 2.5% K = 1) were South Asian (i.e., Indian or Pakistani), and the
remaining participants (10%:;= 4) did not fit into the provided categories. All students
received extra-credit in a communication course for their partioipati
Design and Procedures

A 2 (Threat to freedom: low threat to freedom vs. high threat to freedom) x 2
(Restoration postscript: present vs. absent) plus 1 (No-message condition) independe
group experimental design was employed. The dependent variables for the manipulati
checks were perceptions of threat and anger induced by the message.

Participants were randomly assigned to one of the five experimental conditions
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First, the participants completed a practice exercise in which theiragpéer went over
the instructions of how to respond to magnitude scales; the explanation of the instructions
was followed by two examples (instructions and examples were identicaldpithen
instructions for Pilot Study 3; see Appendix C).

First, the participants in all conditions were asked a few questions about their
attitude about recycling. Next, all of the participants (except for tho$e ind-message
condition) read statements regarding global warming. Reactance wasdrtitmugh a
combination of language intensity and intent to persuade. In this study, sourbditredi
was held constant and a highly credible source regarding the environmentahasues
selected. Source selection was made on the basis of Fink, Bessarabova, a20@#i’s (
pilot test that examined the credibility of eight weather- and clinedéted
organizations. Their results indicated that, as compared to other seven organizations
this pilot study, the U.S. Environmental Protection Agency (EPA) was ratediag ha
one of the highest levels of credibility. Thus, the EPA was selected agfisage source
for the study. Both messages (high threat to freedom and low threat to fljeeemof
identical length (118 words). In the low-threat condition the participants read:

It is important to know about the benefits of recycling: Recycling is good and,

moreover, it works!

Recycle! Recycle! Recycle! Recycle!

Below is some important information about the benefits of recycling that we

would like you to consider:

The Environmental Protection Agency (EPA) saswn that carbon dioxide

pollution (CQ) has resulted in melting of the ice masses and the rising of the
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global temperatures. Based on EPA data, recycling works! Recyclin§cagtly
decreases carbon dioxide pollution: The EPA found that manufacturing from the
recycled paper provides a considerable reduction ipe@ssions.
Recycle! Recycle! Recycle!
Do not ignore this very important message. It cannot be stressed enough,
recycling is important: You can definitely do something to help!
In the high threat condition the participants read:

The information you must knoabout the benefits of recycling: Recycling is

good, and it works!
There’s really no choice when it comes to recycling: You simply have to dib i
The information about the importance of and benefits of recycling that you must
know.
The Environmental Protection Agency (EPA) saswn that carbon dioxide
pollution (CQ) has resulted in melting of the ice masses and the rising of the
global temperatures. Based on EPA data, recycling works! Recyclin§cagtly
decreases carbon dioxide pollution: The EPA found that manufacturing from the
recycled paper provides a considerable reduction ipe@ssions.

You must recycle there’s no other choice!

Do not ignore this message. Recycling is important: You must help!
Immediately after the message, the participants received eitheoi@ties or a
filler postscript. Both postscripts were written in smaller font and werdeaittical length
(53 words). The restoration postscript was as follows:

You've probably heard a lot about recycling, even messages similar to this. Of
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course, you don’'t have to listen to any of them. You know what is best for

yourself. We all make our own decisions and you make your own decisions too.

The choice is yours. You're free to decide for yourself.

Participants receiving a filler postscript read the following:

You've probably heard a lot about recycling. You've probably heard a lot of

messages telling you that recycling is important. You've probably eved hear

messages similar to this. These messages are designed to be able to coemmunicat
with many different types of people. Different people will read the message that
you've read today.

After reading the message the participants responded to series of magnitude
scales. In the no-message condition, the participants only responded to the questions
about threat and anger perception: All questions specific to the message were not
included. Finally, all participants provided their demographic information.
Instrumentation

Means, standard deviations, skewness, and kurtosis for all the variables before
and after transformations are summarized in Table 2. None of the variablks Bty
4 required trimming.

Manipulation check: Perceptions of threat to freeddime perception of threat to
freedom index comprised two items: the perception of being manipulated and the
perception of being pressured. These items came from Dillard and Shen (20080 see a
C. H. Miller et al., 2007} Participants’ level of threat to freedom was measured by
asking “how much do you feel that the message tried to manipulate you?” and “how
much do you feel that the message tried to pressure you?” The response option was a

magnitude scale with 0 indicating that their freedom was not threatenédrad 400
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indicating that their freedom was moderately threatened. Both items weséotmed as
follows: item transformed = In(original item + 1). The mean for the peepfi threat
to freedom index was 5.88D= 4.51; Cronbach’s alpha = .89).

Manipulation checkAnger The anger index comprised four items: irritated,
angry, annoyed, and aggravated (Dillard & Shen, 2005; C. H. Miller et al., 2007). The
response option was a magnitude scale with O indicating that the participastsoive
angry at all and 100 indicating that they were moderately angry. All the iteras we
transformed as follows: item transformed = In(original item + 1). Thenrf@ahe anger
index was 6.633D = 8.02; Cronbach’s alpha = .92)

Involvementinvolvement was measured by asking participants to indicate how
much they cared about recycling. They were asked to provide a magnitudesticadde
with 0O indicating that they did not care about recycling at all and 100 indicatingpéyat
cared about recycling moderately. This item was transformed: traredorariable =
In(original variable + 1). S. S. Brehm and Brehm (1981) argued that for psyidablog
reactance induction individuals have to be moderately issue-involved, thus the effect of
involvement was controlled in this pilot study by using it as a covariate in thsasa
that follow.

Results and Discussion

All of the analyses were done on the transformed variables. To examine the
effects of the threat induction on the perceptions of anger and threat to freedom (i.e.,
manipulation checks), two univariate ANCOVAs were performed. Based on &It8nB
and Brehm’s (1981) assertion that moderate issue involvement is required to induce
psychological reactance, all manipulation check analyses were perfaithed

involvement as a covariate. The threat induction and the restoration induction veere use
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as independent variables. Because the no-message condition was not crossed with
restoration, it was omitted from these analyses.

First, the perception of threat to freedom was used as the dependent variable (the
threat to freedom index was formed by saving first unrotated principal comportent). T
results of the univariate ANCOVA indicated that only the threat inductionr{end
restoration induction or the interaction of the threat induction with restoratioiction)
had a significant effect on perceived threat to freed€(th, 27) = 24.02p < .001, partial
n? = .47. TheR? for the entire model was .51 (adjus&tE .44). The effect of
involvement as a covariate was significd(tl, 27) = 6.90p = .01, partialn2 =.20.

Thus, these results indicated that the high threat induddlon@.69;SD= 0.72;n = 16)
elicited significantly more perceived threat to freedom as compared to thierkatw t
induction M =-0.40;SD=0.82;n = 16).

Second, anger was used as the dependent variable (the anger index was formed by
saving first unrotated principal component). Similarly, the results of the wativar
ANCOVA indicated that only the threat induction (and not restoration inductidreor t
interaction of the threat induction with restoration induction) was significegitited to
angerF(1, 27) = 7.35p = .01, partiah® = .21. TheR¢for the entire model was .25
(adjusted? = .14). The effect of the covariate was not significk(t, 27) = 0.37. Thus,
these results indicated that the high threat induchbr 0.50;SD= 1.08;n = 16)
elicited significantly more anger as compared to the low threat indutien-0.38;SD
=0.71;n = 16).

Finally, the existence of a linear effect as opposed to a curvilinfeat eh

perceived threat to freedom and anger was examined. Two univariate ANSO@are
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performed with threat induction, including the no-message condition (coded as 0), low
threat to freedom condition (coded as 1) and high threat to freedom condition (coded as
2) used as the independent variable. Here as well, involvement was used as @covariat
(see S. S. Brehm & Brehm, 1981). To examine the proposed linearity of the induction on
the manipulation checks, polynomial contrasts were used.

First, the perception of threat to freedom was used as the dependent variable (the
threat to freedom index was formed by saving first unrotated principal compohaat)
overall ANOVA, which has 2 degrees of freedom, indicated that the effect d¢ifrdae to
freedom induction on the perception of threat to freedom was signifife@nt3s) =
18.64,p < .001, partiah? = .52. The significant linear contrast, which has 1 degree of
freedom (contrast estimate = 1.BH= .23],p < .001), indicated that the three levels of
the threat induction formed a line and not a quadratic curve (i.e., the quadestiorefé
not significant), meaning that the means of perceived threat in the no-messagercondit
(M =-0.89;SD=0.75;n = 7), low threat condition = -0.40;SD= 0.82;n = 16) and
the high threat conditioM = 0.69;SD= 0.72;n = 16) were in the predicted order. The
R for the entire model was .53 (adjus®d= .49). The effect of involvement as a
covariate was significanE(1, 35) = 7.44p = .01, partiaih?® = .18.

Second, anger was used as the dependent variable (the anger index was formed by
saving first unrotated principal component). The overall ANOVA, which has 2 degfee
freedom, indicated that the effect of the threat to freedom induction on anger was
significant,F(2, 35) = 4.57p < .05, partiah® = .21. The significant linear contrast,
which has 1 degree of freedom (contrast estimate =SE& [29],p = .02), indicated that

in the case of anger the three levels of the threat induction also fornmedaadi not a
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guadratic curve (i.e., the quadratic effect was not significant), metrahthe means of
anger in the no-message conditidvh£ -0.51;SD= 0.74;n = 7), low threat condition\{
=-0.38;SD=0.71;n = 16), and the high threat conditiddl € 0.50;SD= 1.08;n = 16)
were in the predicted order. TR for the entire model was .22 (adjus®d= .16). The
effect of the covariate was not significalR(1, 35) = .04.

Based on these results, it was concluded that the manipulations were successful

The Main Experiment

The purpose of this experiment was to examine the effects of reactan@sat thr
different points in time and to document the configurations of cognitive spaces under
different threat to freedom and restoration conditions.

Participants

A sample of 439 students was recruited from undergraduate communication
courses at the University of Maryland. Thirty-four percent (51) were male. The
mean age was 20.03 yeakédn = 20.00;SD= 2.70), with ages ranging from 18 to 53
years of age. Forty-eight percent209) of participants were Non-Jewish Caucasian,
12% ( = 51) were Jewish Caucasian, 1194(48) were African-American, 13% €
56) were Asian or Asian-American, 4% % 17) were Hispanic; 4% (= 16) were South-
Asian (Indian or Indian-American or Pakistani or Pakistani-American), atieipant
was Native-American, one participant was Arab or Arab-American,394l() did not
fit into the provided categories, and the remaining participantsr{ZA29) did not
respond to this demographic question. All students received extra-credit in a
communication course for their participation.

Design and Procedure

A 2 (Threat to freedom: low threat vs. high threat) x 2 (Restoration postscript:
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present vs. filler postscript) x 3 (Time: immediate-time measuremeahesminute

delay vs. two-minute delay) plus 3 (control groups for each time point: imredolrat
measurement vs. one-minute delay vs. two-minute delay) design (15 conditionwastal
employed. The manipulations of threat and restoration were identical to those used i
Pilot Study 4. Time was manipulated using DirectRT (Jarvis, 2006) and iskaekscri
below.

Participants were invited into the experimental laboratory, where tis¢y fir
completed consent forms (in the waiting area) and then were seatedgildero
Participants were randomly assigned to one of the 15 experimental conditicns:eDat
collected in small groups with no more than eight people at a time. Participants could not
see each other as they participated in the experiment because partitioa sepegated
each computer station. First, the participants completed a practicessexarwhich the
experimenter (i.e., the author) explained the instructions regarding hosptonceto
magnitude and multidimensional scales. (These instructions were idiémticase used
in Pilot Study 3; see Appendix C). This explanation was followed by two exaraple
each type of response scale.

Next, the participants in all conditions answered survey questions measunng thei
attitude toward recycling, and then the participants read recyclinggessglentical to
those used in Pilot Study 4. However, for the main experiment all of the matezials
presented on personal computers using the MediaLab software (Jarvis, 2004). The
participants in the immediate-time condition were asked to perform an MRS .&,
estimation of pairwise dissimilarities between concepts) imméygiatier reading the

message. The participants in the one-minute delay and two-minute delay conditions
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received the following message designed to improve the plausibility tfitbe
manipulation:
Please wait for the next section of the study to upload. Sometimes, if the server i
overloaded it can take up to a couple of minutes. Please be patient.
This message remained on the screen for either one or two minutes (depending on the
time condition), after which the participants were asked to complete the MiO&is
manipulation check measures. At the end of the study, the participants wereedebrief
about the purpose of the experiment.
Instrumentation
The distribution of all continuous variables was examined for their approximate
normality (see data transformation section above). If, as assessed bydhk\gri
skewness, a continuous variable appeared relatively non-normal, it nsfetnaed.
Prior to transformations, the items were first trimmed to a smaller t@lcentrol for
outliers’? Means, standard deviations, skewness, and kurtosis, before and after
transformation (trimmed as necessary), are summarized in Tabled.thdl analyses
were performed on the transformed variables. Indexes were formed by Haifirst
unrotated principal component (Means, standard deviations and Cronbach’s alphas for
the indexes using transformed data when necessary, are provided below).
Comparison pairsTo measure participants’ attitudes in the format appropriate for
magnitude scaling, participants were asked to estimate the pairvesrildisties
between all possible pairs of concepts. The instructions were identical taugsakm
Pilot Study 3 (see Appendix C). In addition to the 11 concepts derived from fidiyt S
(i.e.,melting ice Al Gore rising temperatureCO,, conservation of energyecycling

me good bad angry, andmy freedorj) the message source (ithe EPA was included
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in the MDS comparisons, creating 66 comparison pairs in all. The order followdeg

of comparison pairs was usete EPA melting ice Al Goreg rising temperatureCO,,
conservation of energyecycling meg good bad angry, andmy freedomthe comparison
guestions were asked in the order they appeared below the diagonal in the syahmetri
matrix of all possible pairwise comparisons.

All derived pairwise dissimilarity estimates were examinedHterpresence of
outliers. If outliers were present, these items were first timmedotwexr value. (Note
that none of the cases were deleted as a result of this procedure.) When trineming t
data, an attempt was made to be conservative and trim as little as possible. @o ensur
conservative trimming, the following approach was used. The distribution of each
variable was first examined based on the frequencies of scores and theistbgra
outliers were present, percentile values associated with the nirteiytHe ninetieth, the
eighty-fifth and the eightieth percentile were generated. Trimming thesto the
highest percentile was considered first. If the outliers were stikkptedter trimming the
data to the eightieth percentile, the scores were further transformechosiimgear
transformations (see below). The majority of the estimates were éxdnorthe ninetieth
percentile of the original value except foe and my freedom, ice and anger,
temperature and my freedom, energy conservation and bad, recycle and anger, good and
anger, bad and my freedom, my freedom and anger, EPA andrid8PA and anger
which were trimmed to the eighty-fifth percentile. The itesty/cle and ba@éndgood
and badwere trimmed to the eightieth percentile. All the items were thesftamed by
adding the same constant to each trimmed variable and taking the naturdinogéthe

sum: transformed variable = In(trimmed original variable + 50). The constanaaded
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because logarithmic transformations cannot be performed on zero values. The specifi
constant was determined through trial and error.

Involvement.Involvement was measured by asking participants to indicate how
much they cared about recycling. They were asked to provide a magnitudesticadde
with 0O indicating that they did not care about recycling at all and 100 indicatinghéyat
cared about recycling moderately. This item was first trimmed to thaatmeercentile
and then transformed: transformed variable = In(trimmed original variable +3.08)
Brehm and Brehm (1981) argued that to induce psychological reactance inditiavmls
to be moderately issue-involved, thus the effect of involvement was controlled in this
pilot study by using it as a covariate in the analyses that follow.

Manipulation check: Perception of threat to freeddmaddition to the items
used in Pilot Study 4How much do you feel that the message tried to manipulate you?
andHow much do you feel that the message tried to pressur¢, yaa?additional items
(How much did the message threaten your freedom to make a decision yangelédv
much did the message try to make a decision for)yeafe included in the perception of
threat to freedom index. A magnitude scale was used with 0 indicating theipaauts’
freedom was not threatened at all and 100 indicating that their freedom was elgderat
threatened. All the items were first trimmed to the ninetieth pereartd then
transformed as follows: item transformed = (trimmed original item%Ie mean for
the perception of threat to freedom index was 20588+ 7.52; Cronbach’s alpha = .86)

Manipulation checkAnger As in Pilot Study 4, the anger indeéM € 11.20;SD
=4.11; Cronbach’s alpha = .87) comprised four items: irritated, angry, annoyed, and

aggravated (Dillard & Shen, 2005; C. H. Miller et al., 2007), with the magnitude scale
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response option, where 0 indicated that the participants were not angry at all and 100
indicated that they were moderately angry. All the items were trangdaam®llows:

item transformed = In(trimmed original item +5). In addition, a single-ieasure,
irritated at the source of the message, was included. This item was trimre®@itt
percentile. Based on the skewness and kurtosis values for this variable, trargstorsi
variable was not necessary.

Manipulation check: Negative thoughtRelevant negative thoughts were derived
through a thought-listing procedure. Following Dillard and Shen (2005), affective
thoughts were considered redundant with the participants’ responses to theeaffecti
magnitude scale items, therefore affective thoughts were identifteceanoved from
further analyses (i.e., affective thoughts were not counted as negatiantaéleughts).
Affective thoughts were identified by using a list of affective tereng.( angry, guilty,
happy) compiled by Shaver, Schwartz, Kirson, and O’Connor (1987). A thought was
classified as affective whenever those terms appeared and as coghéivass. An
undergraduate research assistant was recruited to help with this codingkd sure that
this coding was reliable, another undergraduate research assistaatméed to code
20 percent of the data (Scotps= .90).

The remaining thoughts were coded in terms of valence (positive, negative, or
neutral) and relevance to the message (relevant or irrelevant) by texgradtiiate
research assistants. Negative relevant thoughts were defined as respansepressed
disagreement with the message, revealed a negative intention to comply with the
message, indicated that a participant was intending to do something contrary to the

message, derogated the source of the message or the message itskH (eassage was
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boring or stupid), or disagreed with the tone of the message (e.g., the message was
pushy). To calculate inter-coder reliability, twenty percent of thewlata coded by the
two coders (Scott’pi = .80). Any disagreement between coders was resolved through
discussion. The number of relevant negative thoughts was transformed: tradsforme
number of relevant negative thoughts = In(original variable + 1.70).

Analytical Strategy

Generating cognitive map$he derived transformed pairwise dissimilarity
estimates in each experimental condition were first averaged, and thé&amsfirmed
to preserve the original measurement units. The anti-transformation involved
exponentiating the value obtained through transformation and subtracting 50. Next, the
anti-transformed means were entered into Galileo Software (Woelfel, 4083he
coordinates establishing the locations of the 12 concepts in the cognitiverspace
generated. To generate the coordinates, Simplified Process fongridatia (SPED) and
Microgal procedures were used (Woelfel, 1993). Galileo researchers (eajfe1990)
warn against comparing cognitive maps derived from Microgal generabedimates.
Woelfel showed that using Microgal generated coordinates may lead to Sierendes
that are artificial and are merely a result of the algebraic #hgasiused to generate the
coordinates. To remedy this, a rotation to congruence is recommended. This rotation
involves selecting some arbitrary reference points (here, all conneptpiace in a
particular condition) and rotating concepts in other spaces to the concd@seference
space. Spaces were rotated to least-squares best fit (i.e., congusamgéhtergal and
V56 procedures of the Galileo program (Woelfel, 1993).

In this study rotation was performed based on the specific hypotheses. Iha give

hypothesis dealt with change over time, concepts from the appropriate mapstatrd
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in a time-series fashion (i.e., time two was rotated to time one, and time tseotated
to time two); but if a given hypotheses dealt with a comparison across the threat to
freedom and restoration conditions, then a rotation was performed based on the maps of
interest that were a part of a given hypothesis. For example, H1 through Hé&dequi
comparing spaces in the low threat to freedom, control, and the high threattanire
conditions. As a result, at the immediate time measurement the coordinatesanttbe
condition were rotated to the coordinates in the low threat to freedom condition and the
coordinates in the high threat to freedom condition were rotated to the coadmtite
control condition. Using such a rotation makes sense because comparing the control
condition to the low threat to freedom condition establishes whether or not the
participants who received a persuasive message (as compared to those who did not)
exhibited more attitude change or greater behavioral intentions as a rébaelnoéssage;
comparing the high threat to freedom condition to the control condition allows
determining whether participants exhibited a boomerang effect as aafethathigh
threat to freedom induction.

Determining the number of dimensiofR®r anyk concepts included in a
cognitive space (12 in the present study), ther& aré possible dimensions. Not all of
these dimensions should be included in the analyses as some d&f-tiksmensions do
not explain a substantial amount variance and may also be imaginary (icdmémsions
that have negative eigenvalues and emerge as a result of pairwise disgsn@lating
the triangle inequality; Woelfel, 1990). Therefore, the next step was to detenhich
dimensions explained a substantial amount of variance and should be included in further

analyses.

57



Based on the eigenvalues generated by the Galileo software (Woelfel, 1993
scree plots were generated, and the traditional approach to the examinatioa pfaisre
was applied (i.e., the presence of significant bend was interpreted as fpmit)f In
addition, the sum of all the real eigenvalues was divided by the number of all real
dimensions. Positive eigenvalues larger than the average were interprexgthasng a
substantial amount of variance. Based on the examination of all the spaces udthis st
two real dimensions predominated (but see Barnett & Woelfel, 1979). An illastcHti
this process is provided in the Appendix D: The eigenvalue scree plots rotateden a tim
series fashion are presented in Figures D-1 through D-15 and the calculatbts use
determine averages are presented in Table 4.

Determining motion of concepts across cognitive spaldes motion of concepts
across cognitive spaces was determined using the two dimensions ashestatisve.
Note that in this dissertation, the motion of concepts across conditions is a between-
participants effect. The womotionis used to indicate differences in distances across
conditions. Heremotionis a descriptive term; it should not be inferred that motion was
measured as a within-participants effect. Galileo output allows detagthe location
and motion for any concept across experimental conditions. However, for this
dissertation the main focus was determining how the distances for the pareepts
change across the conditions of interest. For example, to be able to infer reduced
persuasion in the case of attitude toward recycling when threat to freedah (ahi
compared to when threat to freedom is low), the distances bete®gtingandgoodin
the low threat to freedom condition and the high threat to freedom condition have to be

examined.
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To calculate the distance (the notation for the distances between carsspts

below isDj;, indicating thaD is the distance between conceahd concepf) between
the two concepts in the same space (i.e., condition), the coordinates in two spaces of
interest and across the two dimensions have to be located and their distance found. To do
so, a Pythagorean Theorem approach (i.e., a square of the hypotenuse is equal to the sum
of the squares of the sides) was applied and the following formula to calcslatecds
was used:

Di,-2 = (the location of concept A in space A in dimension 1 — the location of

concept B space A in dimensiorf4)the location of concept A in space A

dimension 2 — the location of concept B space A dimensian 2)
To get the value for the actual distance, the square rdmjtszas used.
Once the distance between two concepts was calculated in one space, a siafilar se
calculations was performed to determine the distance between the safheoseepts in
another space. A simple subtraction was used to determine the magnitude of the
difference.

Significance testinglo test whether the differences between the pairs of concepts

across conditions were statistically significant, a specific analydtrategy was
developed. Because the dimensionality of the pairwise comparisons was imjaotigsnt
research, the selected strategy required that the dimensionality ofdheedaken into
consideration. Two data sources were available to calculate sthsicificance: first,
the data that derived from the participants’ pairwise dissimilastiynates of the 12
concepts; and second, the data obtained from the Galileo-rotated to congruence

coordinates in different spaces. Using either of these data sources tateatatistical
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significance posed some problems, which are discussed below.

If using the data derived from the participants’ pairwise dissirtjilastimates of
the 12 concepts, a reasonable approach may be to perform univariate ANOVAS using the
pairwise estimates as the dependent variables. However, in light of theeftened
eigenvalue analysis and the examination of scree plots revealing that iddteesetwo-
dimensional solution appeared plausible, performing univariate ANOVAs witindepe
variables using akk — 1 dimensions was deemed not to be appropriate. Therefore, this
approach to significance testing had to be modified.

Contrary to the ANOVA analyses discussed above, the data obtained from the
Galileo-rotated to congruence coordinates did take dimensionality intmleoatson, but
because the generated coordinates came from aggregate data, there vagiability
measures around each concept in the cognitive spaces. Using aggregassdata w
appropriate for the space- and coordinate-generation analyses, but the lackbdftya
measures around the means made significance testing impossible. Thereforthdeaise
data, a strategy had to be developed to allow generating measures ofityatoald
included in the analyses.

To remedy the lack of dimensionality information in the ANOVA, an approach
was developed allowing the amount of variance explained by each of the two dimensions
to be taken into account. To do so, the transformed scores derived from the participants’
pairwise dissimilarity estimates for a specific cognitive sifaee condition) were
multiplied by the ratio of eigenvalue for that dimension to the total eigenvalual for
dimensions in that particular spacelhe same procedures were repeated for both

dimensions for all conditions. The calculations for the eigenvalue formula are pravided
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Table 5.

To resolve the lack of variability information around the means obtained through
the Galileo method, an approach developed by Fink and Chen (1995) was used. This
approach represents a modified version of the jackknife procedure reported ildvloste
and Tukey (1977). The essence of any jackknife procedure is that when variability
information is unavailable, these procedures allow drawing a number of subsaomples
a given sample and provide steps to determine pseudo-variability measures theat ca
subsequently used to calculate psettists or analyses of variance. A modified version
of the jackknife procedure used by Fink and Chen (1995) involved selecting three
subsamples containing two-thirds of the data and generating the pseudo+eatues f
these three subsamples.

The complexity of the data in the present study posed additional difficulties as,
before calculating the pseuddtests, the same steps that were used to generate the rotated
coordinates have to be performed for each of the three subsamples in each of the 15
conditions. Specifically, the data from all the participants in a given conditiono.e
pairs of all concepts) have to be first selected and manually reentere® kDo The
format of the Galileo data files does not allow for cutting and pasting fromP88 8r
Excel files. Next, Microgal syntax has to be run to generate an initiaf sebrdinates.

For the 15 conditions, these steps have to be repeated 60 %ifesn, based on the
hypotheses, coordinates in specific conditions have to be selected and rotated to
congruence (e.g., if concepts in the low threat to freedom condition have to be compared
to a high threat to freedom condition, each jackknifed subsample has to be rotated to

congruence). These procedures have to be repeated four times: Three rotatiombéave t
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performed for each of the jackknifed subsamples and one rotation has to be performed for

the transformed full set of data. The generated rotated coordinates can thesrdae ent

into the SPSS or Excel to generate pseudo-significance tests.

The essence of significance testing based on the modified jackknife procedure

involves estimating how much each concept moved on each of the two dimensions across

the conditions of interest, and then based on the pseudo-variability values, calculating

pseudottests. To calculate pseudo-values for one concept of interest, the folkiensy

have to be followed:

1.

Rotated coordinates of interest have to be found. For example, to test the
amount of variability arountecyclingwhen threat to freedom was low as
opposed to the control condition, the coordinatesdoyclingin both
conditions have to be generated. The coordinates of interest have to be
generated in the three jackknifed subsamples and the full data set.
Differences in locations for a concept of interest between the two
conditions in dimension one have to be calculated. (These procedures have
to be repeated for the three jackknifed subsamples and the full data set.)
The results of these calculations can be used as a proxy for standard
deviations. Following Mosteller and Tukey’s (1977) procedure, the
following formula can be used to calculate a pseudo-mean for each
concept of interest on the first dimensioN:( an)] — [(N -1) ()], where

N is the number of all jackknifed subsampleg; ¥ the location

difference for the concept of interest on dimension one between the two

conditions using the transformed data derived from all the participants,
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and yj is the location difference on dimension one between the two
conditions of interest for the concept of interest using the coordinates
derived from each jackknifed subsample. To obtain the mean for the
concept of interest, the outcome of this formula for each jackknifed

subsample has to be averaged.

3. To obtain a pseudo standard error, the following formula was used:
SDAN.
4. Then, a confidence interval was computed, where via&ie with

appropriate degrees of freedom and alpha level was used.
5. These procedures have to be performed for all the concepts of interest for
a given hypothesis for both dimension one and dimension two.

It is obvious from the steps described above that the jackknife procedure is
cumbersome, time-consuming, and has a high likelihood of error (because the Gali
software does not automate this procedure). Therefore, a decision was mati®oto te
statistical significance using the ANOVA approach that adjusts for thargb
variance explained by a given dimension, as described at the beginning ofttbis sec
(From now on this procedure will be referred to as variance-adjusted ANOVA)o3®- cr
validate the variance-adjusted ANOVA approach, a modified jackknife procedsre
performed to test a few selected predictions. Although both procedures (i.e.,esarianc
adjusted ANOVA and jackknife) approach significance testing somew/hatedifly, the
convergence of the results from both methods can be viewed as an adequaterossr
validate these procedures. The results of the cross-validation are reponedasults

chapter below.
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Planned comparisons: Overcoming the lack of orthogonalitytest significance
across specific pairs of conditions, variance-adjustedt analyses (similar to variance-
adjusted ANOVAs described above) may be performed. For some hypotheses (e.g., H1-
H4), the significance tests across specific pairs of conditions weretecede planned
comparisons. In some cases, these planned comparisons were nonorthogonal. For
example, planned comparisons for H1 through H4 involved comparing the low threat
condition to the control condition (H4), the control condition to the high threat condition
(H3) and the high threat condition to the low threat condition (H2). To remedychkis la
of orthogonality, a correction for nonorthogonality can be used. In this dissertation, a
Bonferroni correction was used that adjusts the significance level for the nambe
comparisons to be made. For example in H1-H4, there were three planned comparisons,

thus the significance level for those analyses was (.05/3) or .017.
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Chapter 4: Results

In Chapter 4 the results of the main experiment are presented. The chaster start
with a description of the manipulation checks for perceptions of threat to freedgen, an
and negative relevant thoughts. Then, the results of the method cross-validation for
significance testing are presented. Finally, the results for the hgesthad research
guestions are detailed.

Manipulation Checks
Manipulation Check: Perceptions of Threat to Freedom

Manipulation checks were only performed on the fully crossed part of the design.
A univariate ANCOVA was performed to ascertain the effect of threatpukation on
perceived threat with involvement used as a covariate. Threat, time, and i@storat
inductions were used as the independent variables, and the perceived threat was used a
the dependent variable (the threat to freedom index was formed by savingtthe fir
unrotated principal component). TR&for the entire model was .08 (adjus®dE .04).
The effect of the covariate was not significd#(tl, 341) = 0.32. The results indicated
that the effect of the threat induction was signific&(t, 341) = 19.64p < .001, partial
n® = .05. The individuals in the low threat condition perceived significantly lesattto
freedom M =-0.11;SD= 0.92;n = 179) than individuals in the high threat conditith (
=0.35;SD=1.06;n = 175). Neither the effect of restoration inductib(t, 341) = 0.26,
northe time inductionF(2, 341) = 0.14, was significant. Further, there were no
significant interactions between the independent variables. Based onahdseit was
concluded that the effect of the threat to freedom manipulation on perceigattthr

freedom was successful.
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Manipulation Check: Anger

A univariate ANCOVA was performed to determine the effect of threat
manipulation on perceived anger with involvement used as a covariate. Threat, time, and
restoration inductions were used as the independent variables. Anger was used as the
dependent variable (the anger index was formed by saving first unrotategadrinci
component). Th& for the entire model was .05 (adjus®dE .02). The effect of the
covariate was significanE(1, 341) = 5.09p = .03, partiah® = .02. The effects of threat,
F(1, 341) = 1.27, restoratioR(1, 341) = 0.99, and timé&(2, 341) = 1.25, were not
significant.

The participants were also asked how irritated they were at the raessage?
Therefore, participants’ level of irritation at the source of the ngessas also
considered as a manipulation check for perceived anger. Once again, a univariate
ANCOVA was performed with involvement as a covariate. Threat, time, arlatsh
inductions were used as the independent variables, and the perceived irtitditeon a
source of the message was used as the dependent variable. (Recall thaakiésivar
single item measure that did not require transformation) Rftier the entire model was
.05 (adjusted®?® = .02). The effect of the covariate was significant (one-tailed f&(t),
341) = 2.60p = .108 (two-tailed), partial® = .01. The effect of the threat manipulation
on perceived irritation at the source of the message was signifi¢ang841) = 8.29% =
.004, partiah2 = .02. Specifically, in the low threat conditiav € 22.40;SD = 35.66;n
=179), the participants were significantly less irritated at the messagee as
compared to high threat conditiod € 34.14;SD= 40.92;n = 175). The effects of
neither restoratior;(1, 341) = 0.73, nor of timé&;(2, 341) = 0.43, were significant.

Further, there were no significant interactions between the independentesarizdded
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on these results it was concluded that the effect of threat manipulation based on how
irritated the participants were at the source of the message wassfucce
Manipulation Check: Negative Relevant Thoughts

A univariate ANCOVA was performed to ascertain the effect of threat
manipulation on negative relevant thoughts, with involvement used as a covariate. The
threat, time, and restoration inductions were used as the independent vandbles a
negative relevant thoughts were used as the dependent variable (this vaaable
transformed number of negative relevant thoughts).RFtfer the entire model was .05
(adjusted?? = .02). The effect of the covariate was not signific(tt, 341) = .004. The
results indicated that threat induction was significB(t, 341) = 4.88p < .05, partiah?
= .02. Specifically, individuals in the low threat condition had significantly fewe
negative relevant thoughtsl(= 0.99;SD = 0.50;n = 179) than individuals in the high
threat condition1 = 1.11;SD= 0.53;n = 175). The effect of the restoration induction
was not significanti-(1, 341) = 1.36, and there were no significant interactions between
the independent variables. However, the effect of the time induction was sighFi,
341) =5.01p < .01. A polynomial contrast revealed a significant negative linear effect
for time. Specifically, study participants had more negative relevanthloirgthe
immediate-time condition = 1.17;SD= 0.53;n = 115) than in the one-minute-delay
condition M = 0.99;SD= 0.50;n = 119), and there was no difference in negative
relevant thoughts reported in the one-minute-delay condition as compahedwmt
minute-delay conditionM = 1.00;SD= 0.51;n = 120). Based on these results it was
concluded that the effect of threat manipulation on the generated negative relevant
thoughts was successful.

Hypothesis Testing
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Notation and Preliminary Remarks

Recall that the notation for the distances between concepts used in this
dissertation i® i, j indicating the distance between condegtd concepit Distances
between concepts were calculated using the Pythagorean approach debonbedla
of the values in the graphs below are presented in the original measuvaitge(it00
units represent a moderate-level difference) because all of these wephgenerated on
the anti-transformed data. Significance testing was performed on thetraedfdata.
Significance Testing: Cross Validation

To cross-validate the approaches to significance testing (i.e., to compare the
results of variance-adjusted ANOVAs anigsts to the results of the modified jackknife
procedure), significance testing was done for the first generic hypo{hd9 and one of
the planned comparisons that is part of H1. In selecting a planned comparison,oa decisi
was made to cross-validate the predictions in which less dramatic changepsated:
Specifically, the most motion was expected between the low threat and the aagh thr
conditions (i.e., reduced persuasion), and less motion was expected between the low
threat and the control conditions or the high threat and control conditions. To make cross-
validation more convincing, showing the results converge in the case where more subtle
differences were expected was selected for the analyses: Inde&it, approaches are
capable of detecting smaller differences between conditions as signitisengf one less
labor-intensive approach may be sufficient. Thus, the motion between low threat to
freedom condition and control condition (i.e., H4) was examined for cross-validation.

First, the significance for H1 was tested by eight different ANOYOh® for each
concept pair for each dimensidfi)The threat to freedom induction was used as the

independent variable, and the dimension-specific distances batsgyeting and good,
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recycling and me, recycling and haahdrecycling and angefadjustedor the variance
accounted for by each dimension as described abere) used as the dependent
variables To establish the sign of the relationship between the independent and
dependent variables, a correlation between the threat induction and each dependent
variable was calculated (from a positive correlation between varialpesjtave
relationship was inferred, and from a negative correlation, a negalat®mnship was
inferred).

The results of the overall variance-adjusted ANOVAs, which have 2 degrees of
freedom, and bivariate correlations between the threat induction and each dependent
variable are presented in Table 6. The results of the polynomial contrasts, whidh have
degree of freedom, indicated that, on dimension one, a significant positive (aglinferre
from positive correlations between threat induction and each dependent variahle) line
effect of the threat to freedom induction was found for all four dependent variable
recycling and goodcontrast estimate = .3GE= .08],p < .001),recycling and me
(contrast estimate = .3$E= .06],p < .001),recycling and badcontrast estimate = .57
[SE=.09],p < .001), andecycling and angefcontrast estimate = .48E=.10],p <
.001).

The results of variance-adjusted ANOVAs on dimension two yielded a seymtifi
negative (as inferred from negative correlations between the threat ordant each
dependent variable) linear effect of the threat to freedom inductiogcgaoling and me
(contrast estimate = -.13$E= .03],p < .001),recycling and goodcontrast estimate = -
.15 [SE= .04],p = .001),recycling and badcontrast estimate = -.13E= .05],p = .01),

andrecycling and angefcontrast estimate = -.1$E= .05],p < .001). Based on these

69



results, it was concluded that the motion described in H1 was statistigaiifycsint.

To examine whether the motion of concepts across the low threat to freedom and
the control condition was significant (i.e., to test significance for H4), vegtadjusted
tests were performed.The details of the variance-adjustadsts are presented in Table
7. Note that because the comparisons for H1 through H4 are nonorthogonal, a Bonferroni
correction was used that adjusts the significance level for the number paicsons to
be made. There were three planned comparisons in H1-H4, thus the significehter lev
those analyses was (.05/3) or .017. Flest results indicated that across the low threat
and control conditions, the changes in distances betweegoling and googdecycling
and bad andrecycling and angewere statistically significant only on dimension two,
but not dimension one. The mean distances on dimension two indicated that greater
motion occurred in the control condition as compared to the low threat condition (see
Table 7 and Figure 5). The distance betwaeycling and men dimension two was not
significant, but on dimension one it approached significanqge$a045) based on a one-
tailed test. (Note that because planned comparisons in this study wer@daectne-
tailed tests are appropriate). The mean distances on dimension one indicajezhtieat
motion occurred in the low threat condition as compared to the control condition (see
Table 7 and Figure 5). Based on these results it was concluded that the motion for the
concepts of interest in H4 was significant.

Next, to cross-validate the results obtained from the variance-adjusted ANOV
andt test, the analyses based on the jackknife approach were conducted. The calculations
required for the jackknife approach are summarized in Tables 8 through 11. Ttee resul

indicated that for dimension one, the motiorgobdin the low threat to freedom
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condition as compared to the control condition was significant. As inferred figumeFi

5, in the low threat conditiogoodmoved in a less positive direction on dimension one
as compared to the control condition. For dimension texyclingexhibited significant
movement. Figure 5 indicates that in the low threat conditemyclingmoved in a more
positive direction on dimension two as compared to the control condition. Taken
together, these results indicated that as recycling moved on dimension twgoaaly

(but none of the other concepts) exhibited significant motion on dimension one.,In sum
similarly to variance-adjusted ANOVAs, using the jackknife approach eée¢ne

motions of some concepts across conditions significant.

The variance-adjusted ANOVAs ahtests reported above and the results of the
modified jackknife procedure are different approaches to examining sttistic
significance. However, the fact that both show evidence of statistiagjicant
differences in motion across conditions validates the variance-adjustedl ABIGy t-
test approach that takes the variance explained by a particular dimension int
consideration. Thus, to determine significance in all hypotheses testes! stutthy, the
variance-adjusted ANOVA artetest approach was us&tl.

Hypotheses 1-4

In light of the significant differences between the conditions of interest i(sée
Table 6), the specific planned comparisons and the results based on Galilecsaralyse
further discussed below. The graphic representations of H1 through H4 ametedas
Figures 5 and 6.

First, the reduced persuasion effect proposed in H2 was examined. To test
whether the differences in distances for the concepts of interest in the haghtahre

freedom condition as compared to the low threat to freedom condition were different,
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variance-adjustetitests were performed. The details of the variance-adjugtsts are
presented in Table 12. Recall that because the comparisons for H2 are nonortlaogonal,
Bonferroni correction was used that adjusts the significance level for the namber
comparisons to be made. There were three planned comparisons in H1-H4, thus the
significance level for these analyses was (.05/3) or .017. The variancesdtljest
results indicated that across the low threat and high threat conditions, thealista
betweerrecycling and mehanged significantly on both dimensions: The mean distances
on dimension one indicated that greater motion occurred in the high threat condition as
compared to the low threat condition, and on dimension two greater motion occurred in
the low threat condition as compared to the high threat condition (see Table 12 and
Figure 5). The distance betwestycling and googdecycling and badandrecycling
andangerchanged significantly only on dimension one but not dimension two. The mean
distances on dimension one indicated that across these three dependent varialeles, great
motion occurred in the high threat condition as compared to the low threat condition (see
Table 12 and Figure 5). Based on these results it was concluded that the motion for the
concepts of interest in H2 was significant.

Next, the reduced persuasion effect based on Galileo analyses was ex@mined.
do so, at the immediate time measurement the distances behgaedrecyclingas
well asrecyclingandgoodat high versus low threat to freedom were compared. Recall
that the data for Galileo analyses were anti-transformed (i.e., theadisteeported below
are in the original metric). The results confirmed the existence of the cepgersiasion
effect: When threat to freedom was higegyclingwas located 49.46 units further away

from me(D recycling, me= 167.77)and 40.73 units away frogood (D recycling, good
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=105.21), as compared to when threat to freedom wadlaedycling, me= 118.31

andD recycling, good= 64.47).

Condition:

Low-Threat Condition
Caontrol Condition
200,004 @ High-Threat Condition

-

100.00

ANGER
ME /
—  } f
/ 2.4
noo- GOOD BAD
RECYCLING

-100.00-

T T T
-100.00 0.00 100.00 200.00

Figure 5 Concept location in two-dimensional space (the X axis represents thedirst re
dimension, and the Y axis represents the second real dimension) for H1-H4 at the
immediate time measurement. The distances were derived from the two-{dimaéns

solution using the Galileo analysEDistances were anti-transformed.

The distances betweeacyclingandbadandrecyclingandangerat low and high

levels of threat were also examined. The results indicated that when threatimnf
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was highyrecycling(D recycling, bad= 346.00) was not perceived more negatively than

when threat to freedom was lo® (ecycling, bad= 281.62). Insteadgecyclingwas

viewed as 64.39 units less negative when threat to freedom was high as compared to

when threat to freedom was low. Similarly, and contrary to what was expetieql,

threat to freedom was higtecyclingmoved 10.54 units further away franger (D

recycling, anger 263.15) as compared to when threat to freedom wasDaedycling,

anger= 252.61). Thus, H2 was patrtially supported.

400.00 - 346.00

350.00 4  318.68

200,00 281.62

25000 | 28252
s 200.00 -
2 142.79 167.77
o 150.00 - 118.31

100.00 - .\-/'

50.00 - 89.72 105.21

64.47
0.00 : :
Control Low High

Threatto Freedom

——o—Recycling, Me
=l—-Recycling, Good
Recycling, Bad

=—=Recycling, Anger

Figure 6 The distances for the listed pairs (derived from the two-dimensional solution

using the Galileo analyses) in the low threat, control, and high threat conditions at the

immediate time measurement. The graph represents the reduced persuasionranigoome

effect, and an increase in persuasion predicted in H2 through H4. Smaller numbers

indicate less distance. Distances were anti-transfoffhed.

Results for H3 are presented next. To test whether the differences in distance
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the concepts of interest in the high threat to freedom condition as compared to the control
condition were statistically significant, variance-adjugtezsts were performed. The
details of the variance-adjustetests are presented in Table 13. Recall that because the
comparisons for H1-H4 are nonorthogonal, a Bonferroni correction was used that adjust
the significance level for the number of comparisons to be made. There were three
planned comparisons in H1-H4, thus the significance level for these analyse8%/a)
or .017. The variance-adjustetest results indicated that across the high threat and
control conditions, the distance betweeanycling and mgrecycling and goodecycling
and bad andrecyclingandangerchanged statistically significantly on both dimensions.
The mean distances on dimension one for all four dependent variables indicated that
greater motion occurred in the high threat condition as compared to the control condition,
and on dimension two, greater motion occurred in the control condition as compared to
the high threat condition (see Table 13 and Figure 5). Based on these results it was
concluded that the motion for the concepts of interest in H3 was significant.

Next, the results based on Galileo analyses were examined. Recall thatiathe
for Galileo analyses were anti-transformed (i.e., the distances & peftav are in the
original metric). H3 posited that at the immediate time measurem#mead to
attitudinal or behavioral freedom causes a boomerang effect. In the contexdenftpre
research, it was proposed that the boomerang effect will manifestntsiedf following
way: When freedom is threatenedcyclingwas expected to move further away froma
andgood(as compared to the control condition) and move closer to and cluster around
badandangry (as compared to the control condition).

Consistent with this predictionecyclingwas located 24.98 units further away
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from mewhen threat to freedom was high (ecycling, me= 167.77) as compared to
when no message or a freedom threat were prd3eecycling, me= 142.79). Similarly,
the distance betweercyclingandgoodincreased 15.48 units when threat to freedom
was high D recycling, good= 105.21) as compared to the control conditdndcycling,
me= 89.72). This motion away from individuals’ initial position confirms the predicted
boomerang effect for the positively valenced dependent variablesgtycling and me
andrecycling and good

Recyclingwas also predicted to move closebtal andangerin the high threat
condition as compared to the control condition. The results indicated that when threat to
freedom was high, contrary to this predicticegyclingmoved 27.33 units away from
bad (D recycling, bad= 346.00) as compared to the control conditidndcycling, bad=
318.68), whereaecyclingandanger, as predicted, moved 19.37 units closer togeter (
recycling, anger 263.15) as compared to the control conditDmé€cycling, anger
282.52). Based on these results, the predictions regarding negatively valenced pairs of
conceptsrecycling and badndrecycling and anggrwere only partially supported.
Overall, H3 was partially supported.

H4 was examined next. H4 predicted that at the immediate time measurement,
low threat to attitudinal or behavioral freedom leads to persuasion as compared to the
control condition. Recall that the statistical significance of the motion oepdm@cross
these two conditions was determined in the cross-validation section of this ¢hapter
above; for the variance-adjustetests results, see Table 7). Because the motion across
conditions was deemed significant, the results based on Galileo analysexaraneed

and the findings are reported below. Recall that the data for Galileo emalgse anti-
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transformed (i.e., the distances reported below are in the original miettie)ms of
distances, H4 predicted that when threat to freedom is low, (a) the concept démeting t
attitude or behavior targeted by the message moves closer towards #@smeand
good(as compared to the control condition); and (b) the concept denoting the attitude or
behavior targeted by the message moves further awaybadmndangry (as compared

to the control condition). Consistent with this prediction, when threat to freedom was
low, the distance betweeacyclingandmedecreased by 24.48 units, and the distance
betweerrecyclingandgooddecreased by 25.25 units as compared to the control
condition.

Contrary to the prediction regarding negatively valenced concepts, thecdsta
betweerrecyclingandbad andrecyclingandangry did not increase in the low threat
condition as compared to the control condition. Instead, the results indicated that when
threat to freedom was lowecyclingandbadmoved 37.06 units clos€D recycling, bad
= 281.62) as compared to the corresponding distance in the control cordition (
recycling, bad= 318.68), andecyclingandangermoved 29.91 units closeb (recycling,
anger= 252.61) as compared to the corresponding distance in the control coridition (
recycling, anger 282.52). Based on these results, the predictions regarding negatively
valenced pairs of concepte¢ycling and badndrecycling and anggrwere only
partially supported. Overall, H4 was partially supported.

In sum, the results for H1 through H4 confirmed the predicted boomerang effect
(H3) and reduced persuasion (H2) when threat to freedom was high for patitivee
(as determined form the distance betwesayclingandgood and behavioral intention

(as determined from the distance betwesmyclingandme. In addition, as compared to
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the control condition, receiving a pro-recycling message when threat to freelow
resulted in an increase in positive attitude and behavioral intention (H4). The overall U
shape of the effect of freedom threat on the distances beteggtingandgoodand
recyclingandmepredicted in H1 was also supported (see Figure 6): As a result of the
threat to freedom induction, the least distance betwegytlingandmeand the
recyclingandgoodwas found when threat to freedom was low as compared to both the
control condition and when threat to freedom was high. However, the distaneezbe
recyclingandmeandrecyclingandgoodwas significantly greater when threat to

freedom was high as compared to the control condition. These effects are nat fas clea
negatively valenced pairs (i.eecyclingandangerandrecyclingandbad; potential
explanations for these results are addressed in the discussion chapter.

Hypothesis 5

This hypothesis explored the effects of a restoration postscript on persit#sion
posited that at the immediate time measurement, the distance betwesythagand
goodand therecyclingandmefrom least to most is: low threat to freedom with
restoration condition, low threat to freedom without restoration condition, Iighttto
freedom with restoration condition, and high threat to freedom without réstora
condition. Univariate variance-adjusted ANOVAs with polynomial contrasts were
conducted to test for statistical significances. To represent the pcelinetar effect, a
variable was created, for which the low threat with restoration conditierceded as 1,
low threat without restoration condition was coded as 2, high threat with restoration
condition was coded as 3, and high threat without restoration condition was coded as 4;
this variable was used as the independent variable. The dimension-speteificalis

betweerrecycling and goo@ndrecycling and méadjustedor the variance accounted
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for by each dimension as described abovede used as the dependent varialdles
details of the variance-adjusted ANOVAs and the bivariate correldigtaseen the
independent (with conditions coded linearly) and the dependent variables antqutase
Table 14. The results indicated that, for dimension one, a linear effect of thendeeppe
variable (with conditions coded linearly) on positive attitude fiezycling and goop

and behavioral intention (i.egcycling and mewas supported; and, for dimension two,
the linear effect was not significant.

Forrecyclingandme(see Figures 7 and 8), the predicted linear pattern of amount
of persuasion held for all conditions except for low threat with restorationtmndihe
presence of the restoration postscript resulted in greater behaviorabimégine.,
reduced the amount of reactance) in all conditions except for when low threagjienessa
was paired with restoration. Specifically, in the high threat with resborabndition, the
distance betweerecyclingandmewas 30.57 units les®(recycling me= 136.95) as
compared to the distance betweeayclingandme(D recycling me= 167.53) in the
high threat without restoration condition, but in the low threat with restoration condition,
the distance betweercyclingandmeincreased by 9.25 unitB (recycling me= 136.95)
as compared to the distance betwesmyclingandme(D recycling me= 123.11) the
low threat without restoration conditiéhin the case of attitudes, in the low threat with
restoration condition, the distance betwestyclingandgood(D recycling good=
107.28) increased by 26.39 units as compared to the distance beteyeimgandgood
(D recycling good= 80.89) in the low threat without restoration condition. However, in
the high threat with restoration condition, the distance betwassclingandgood (D

recycling good= 70.24) decreased by 37.49 units as compared to the distance between
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recyclingandgood(D recycling good= 107.74) in the high threat without restoration

condition.

Condition:
100.004 Lowe-Threat-with-Restoration
Low-Threat-without-Restoration
GOOD @ High-Threat-with-Restoration
i # High-Threat-withouwt-Restoration
. - S ME
& 600D
50.00+
RECYCLING
0.00 )‘q\?
RECYCLING
-50.00+
-100.00-
-150.00-
T T T T T T
-150.00 -100.00 -50.00 0.00 50.00 100.00

Figure 7. Concept location in two-dimensional space (the X axis represents thedirst re
dimension, and the Y axis represents the second real dimension) for H5 at the immmediat
time measurement across different threat and restoration conditions. Hneeksivere
derived from the two-dimensional solution using the Galileo analyses. Distaaces

anti-transformed.
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200 167.53
9150 | 13236 123.11 136.95
< *~— —— —4—Recycling, Me
@100 -
o 107.28 107.74 —-Recycling, Good
50 7 80.89 70‘24
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Low T Threat + Low T Threat HighThreat+ HighThreat
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Figure 8 The distances for the listed pairs (derived from the two-dimensional solution
using the Galileo analyses) in the low threat with restoration, low threat without
restoration, high threat with restoration, and high threat without restorationicogadit

the immediate time measurement (H5). The order of the conditions was coded to
represent the linear effect tested in this hypothesis. Smaller numbeederidis

distance. Distances were anti-transformed.

Figure 9 contains an alternative representation of H5. In this figure, thegm
for H5 are presented as an interaction between threat to freedom and restoration on the
distances betwearcyclingandmeandrecyclingandgood.These results indicate that
there appears to be an interaction between threat to freedom and mstmnahe
distances betwearcyclingandmeandrecyclingandgood. In the absence of a
restoration postscript, the distance betwessyclingandmeandrecyclingandgoodwas
always smaller in the low threat condition as compared to the high threat candition

Specifically, the distance betwerstyclingandmein the high threat without restoration
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condition was 167.53 units, and the corresponding distance in the low threat without
restoration condition was 123.11 units. Similarly, the distance betgegdingand
goodin the high threat without restoration condition was 107.74 units, and the

corresponding distance in the low threat without restoration condition was 80.89 units.

250.00

200.00 -
167.53 —e—Recycling, Me

@ | 132.36 (Restoration Condition)
g 15000 136.95
& 123.11 —-Recycling, Me (No
-§ 100.00 | 107.28 / 107.74 Restoration Condition)
Recycling, Good
80.89
50.00 1 70.24 (Restoration Condition)

0.00 ===Recycling, Good (No

Restoration Condition)
Low High

Threat to Freedom

Figure 9.Alternate representation of H5 as an interaction between threat to freedom and
restoration on the distances betweetyclingandmeandrecyclingandgood(derived
from the two-dimensional solution using the Galileo analyses). Smaller numbieate

less distance. Distances were anti-transformed.

Interestingly, adding a restoration postscript made the distancesbedagcling
andmeacross the two levels of threat almost the same: The distance bedeyamg
andmein the high threat with restoration condition was 136.95 and the distance between
recyclingandmein the low threat with restoration condition was 132.36. However, the
distance betweerecyclingandgoodwas 37.04 units larger in the low threat with

restoration condition¥ recycling good= 107.28) as compared to the corresponding
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distance in the high threat with restoration conditidmecycling good= 70.24),

indicating that adding a restoration postscript to a persuasive messaggsddahe
positive attitude in the low threat to freedom condition as compared to the hightdhreat
freedom condition.

A trend is evident here: Pairing a low threat to freedom message witlviatiest
postscript led to a reduction in positive attitude (as determined from an maneas
distance betweerecyclingandgood and behavioral intention (as determined from an
increase in distance betwemtyclingandme as compared to when a restoration
postscript was not included into the low threat message. However, when threat to
freedom was high, the presence of a restoration postscript led to a considerabkeinc
in both positive attitude (as determined from a decrease in distance bedaygeimg
andgood and behavioral intention (as determined from a decrease in distancerbetwee
recyclingandme. Based on these results, H5 was partially supported.

The rationale for the next set of tests is based on Dinauer and Fink’s (2005)
suggestion that there is more to attitude change than simply changes indhattaugle
concept (heregecycling, and the motion for other related concepts associated with the
target attitude concept (heenergy conservatigrshould be examined.

Research Question 1

RQ1 asked about the motions associated with the related concept at the immediate
time measurement. Recall that the related concept is defined as pt@ssmiated with
the concept targeted by a persuasive message. In the present rédseaetated concept
wasenergyconservationThe patterns foenergy conservatioat the immediate time
measurement are summarized in Figures 10 and 11.

To explore RQ1, the reactance patterns observed for the target concept (i.e.,
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recycling were examined for the related concept (eaergy conservatignOnce again,
univariate variance-adjusted ANOVAs with planned comparisons (similar testse
used for H1-H4) were performed. For these analyses, the threat to freedonomadiast
used as the independent variable, and the dimension specific distances be®vggn
conservation and goaahdenergy conservation and rtedjustedor the variance
accounted for by each dimension as described abere) used as the dependent
variables

The results of the overall variance-adjusted ANOVAs, which have 2 degrees of
freedom, are presented in Table 15. The results of the polynomial contraskshewscl
degree of freedom, indicated that, for dimension one, a significant positive (asdnfer
from positive correlations between the threat induction and each dependent yariable
linear effect of the threat to freedom induction was found for both dependemiesiria
energyconservation and mgontrast estimate = .35E= .08],p < .001) ancenergy
conservation and goo@ontrast estimate = .35E=.08],p < .001).

The results of variance-adjusted ANOVAs on dimension two yielded a significa
negative (as inferred from negative correlations between the threat ordant each
dependent variable) linear effect of the threat to freedom inductiogcgaling and me
(contrast estimate = -.15E=.04],p = .001) andecycling and goodcontrast estimate
=-.14 [SE=.04],p = .002). Based on these results, it was concluded that the overall
motion explored in RQ1 was statistically significant.

To examine whether a pattern of motion observeerhergy conservatioacross
the control, low threat, and high threat conditions was similar to the pattemtiohm

observed for the target concept (iregycling, planned comparisons identical to the ones
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conducted for H2 through H4 were performed. Statistical significance forftaeedces
in the distances across conditions of interest was tested by variandegidjests.
Recall that because these planned comparisons are nonorthogonal, a Bonferroni
correction was used that adjusts the significance level for the number pacsons to
be made. There were three planned comparisons, thus the significance ldwesdor t
analyses was (.05/3) or .017. The details of the variance-adjusttd are presented in
Table 16.

First, it was tested whether the distances betweengy conservatioandmeand
energy conservatioandgoodacross the high threat to freedom and the control
conditions were significant. The variance-adjustégbt results indicated that across the
high threat and control conditions, the distances betwrergy conservatioandgood
andenergy conservatioandmechanged significantly on both dimensions. The mean
distances on dimension one for all four dependent variables indicated that greeter mot
occurred in the high threat condition as compared to the control condition, and on
dimension two, greater motion occurred in the control condition as compared to the high
threat condition (see Table 16 and Figure 10).

Second, varianeadjusted tests were performed to tests whether the differences
in distances betweeamnergy conservatioandmeandenergy conservatioandgood
across the high threat and low threat conditions were significant-t€seresults
indicated that across the high and low threat conditions, the distance betveegy
conservatiorandgoodandenergy conservatioandmechanged statistically significantly
only on dimension one, but not on dimension two. The mean distances on dimension one

indicated that greater motion occurred in the high threat condition as compdredow t
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threat condition (see Table 16 and Figure 10).

Finally, the differences in distances betweerrgy conservatioandmeand
energy conservatioandgoodacross the low threat to freedom and the control condition
were examined. Thietest results indicated that neither distances were significantly
different. (Note that because these analyses were conducted for elregesation, one-
tailed tests are not appropriate). The results for RQ1 based on the Galiisesamsere
examined next.

First, the differences between the high threat to freedom and the control
conditions were examined. Recall that the data for Galileo analysesmiere
transformed (i.e., the distances reported below are in the original melwcjesults of
the Galileo-derived analyses indicated that for behavioral intention,waesreo
boomerang effect: When threat to freedom was high, the distance bemergy
conservatiorandme(D energy conservatigmme= 137.40) reduced by 11.21 unii® (
energy conservatigme= 148.61) as compared to when the freedom-threatening
message was absent. There was, however, a reduced persuasion effect: When threat
freedom was low, the distance betwesergy conservatioandme (D energy
conservationme= 98.53) reduced by 38.87 unif3 énergy conservatigme= 137.40)
as compared to when threat to freedom was high. Receiving a pro-recyclsapgmes
resulted in an increase in behavioral intentiorefogrgy conservatioim the low threat
condition: As compared to the control condition, the low threat to freedom message
movedenergy conservatioandme50.08 units closer to each otfféihis distance is
almost twice as much as the amount of persuasion relatedytding(i.e., the target

concept): As a result of a pro-recycling message, the distance beeggelingandme
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increased by only 24.48 units when threat to freedom was low as compared to thle contr

condition.
Condition:
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o Control
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ENERGY CONSERVATION
-50.004
-100.004
-150.00—
-1 SI}I.DU -1 IL‘II%I.EIU -SDI.DD I:I.IIZID SD!DD 1 DDl.DD

Figure 1Q Concept location in two-dimensional space (the X axis represents thedlrst r
dimension, and the Y axis represents the second real dimension) for RQ1 at the
immediate time measurement. The distances were derived from the two-idimaéns

solution using the Galileo analyses. Distances were anti-transformed.
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Figure 11 The distances for the listed pairs (derived from the two-dimensional solution
using the Galileo analyses) in the low threat, control and high threat conditions at the
immediate time measurement (RQ1). Smaller numbers indicate lesgdidiastances

were anti-transformed.

A similar increase in positive attitude resulted in the casmefgy conservation
andgood although to a much smaller degree: As compared to the control condition (in
which D energy conservatiqmyood= 97.06), the distance betweemergy conservation
andgoodin the low threat to freedom condition decreased by 11.94 inhésdrgy
conservationgood= 88.82)** However, this difference is only about a half of the
amount of persuasion relatedrexycling As a result of a pro-recycling message, the
distance betweerecyclingandgoodincreased by 25.25 units when threat to freedom
was low as compared to the control condition, indicating that the change in the concept
targeted by a message were greater in magnitude as compared to tleechiaagelated
concept.

Neither reduced persuasion nor a boomerang effect were apparent in the case of
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positive attitudes: Instead of having the largest distance beemeegy conservatioand
goodbeing in the high threat condition (as compared to the low threat and the control
conditions), this distance was the smallest, 76.88 units (as compared to 88.82 units in the
low threat condition and 97.06 units in the control condition). It also should be noted that
the differences between these numbers are small (and the distancethadmsghreat
and the control condition were not significant based on variance-adjusttd reported
above), indicating the lack of drastic fluctuations between conditions.

In sum, the results for RQ1 have shown that the patterns for the target attitude
concept (i.e.recycling do not replicate for the related concept (eagrgy
conservatioh Instead of a boomerang effect present in the casewtling and mand
recycling and gooat the high level of threat, there was a reduced persuasion effect for
the intention to conserve energy (which still resulted in an increased intentiomstr\ce
energy as compared to the control condition), and there was an increase in positive
attitude toenergy conservatioas compared to the low threat and control conditions).
Next, RQ2 was examined.
Research Question 2

RQ2 asked about the effects of a restoration postscrighengy conservatioat
the immediate time measurement (see Figures 12 and 13). Univariate eatfusted
ANOVAs with polynomial contrasts were performed. To examine whether the linear
effect (i.e., that at the immediate time measurement the amount oheattam least to
most is: low threat with restoration condition, low threat without restoratodition,
high threat with restoration condition, and high threat without restoration anditi
predicted for the target concept (ixe¢ycling also held foenergy conservatigiinear

effects similar to H5 were explored first. The independent variable wasdrea
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representing conditions coded linearly (the low threat with restoration conditiot asde

1, low threat without restoration condition coded as 2, high threat with restoration
condition coded as 3, and high threat without restoration condition coded as 4). The
dimension-specific distances betwesrergy conservation and goaddenergy
conservation and m@djustedor the variance accounted for by each dimension as
described aboveyere used as the dependent varialdleg details of the variance-
adjusted ANOVAs and the bivariate correlations of the independent and the dependent
variables (computed to determine the sign of the relationship between the independent
and dependent variables) are summarized in Table 17. The results showedcasignif
positive (as determined from a positive correlation between the independent veamble
each dependent variable) linear effect of the independent variable (witii@os coded
linearly) on both attitude and behavioral intention for dimension one. For dimension two,
the linear effect was not significant.

In sum, based on the results of variance-adjusted ANOVAs, it was concluded that
the differences in motion @nergy conservatioandmeandenergy conservatioand
goodacross the low threat with restoration condition, low threat without restorati
condition, high threat with restoration condition, and high threat without restoration
condition were statistically significant. The details of the Galiledyara are further
discussed next. The Galileo results are represented by Figures 12 arglife3 1&i
represents the results of RQ2 as an interaction between the threat induction and
restoration. Recall that the data for Galileo analyses were ansftrmed (i.e., the

distances reported below are in the original metric).
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Condition:
Low-Threat-with-Restoration
*Low-Threat-without-Restoration
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Figure 12 Concept location in two-dimensional space (the X axis represents thedlrst r
dimension, and the Y axis represents the second real dimension) for RQ2 at the
immediate time measurement. The distances were derived from the two-{dimaéns

solution using the Galileo analyses. Distances were anti-transformed.

Based on the Galileo analyses, when a high threat to freedom message adhs pair
with the restoration postscript, the results were different from the ones fouhe for t
target concept (i.etecycling: Contrary to reactance reduction as a result of a restoration

postscript being paired with a high threat to freedom message, an increasganae
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regarding the attitude to energy conservation and a very small increasetance
regarding the intention to conserve energy were observed: For positwdetthe
presence of a restoration postscript when threat to freedom was high incheased t
distance betweeenergy conservatioandgoodby 12.50 units (compai®@ energy
conservationgood= 82.72 in the high threat without restoration conditiorDvenergy
conservationgood = 95.22 in the high threat with restoration condition); for behavioral
intention, this increase was substantially smaller 3.63 units (coniparesrgy
conservationme= 135.63 in the high threat without restoration conditiorDvenergy

conservationme = 139.25 in the high threat with restoration conditidh).

250.00 -+
200.00 -+
139.25
g 150.00 - 134.04 135.63
8 97.28
vl
o 100.00 - —&—Energy Conservation, Me
105.16
50.00 - 96.05 95.22 37 72
== Energy Conservation, Good
0.00 . . . |
Low Threat + Low Threat HighThreat + HighThreat
Restoration Restoration
Condition

Figure 13 The distances for the listed pairs (derived from the two-dimensional solution
using the Galileo analyses) in the low threat with restoration, low threat without
restoration, high threat with restoration and high threat without restoration cosditi

the immediate time measurement (RQ2). Smaller numbers indicatedesxdi

Distances were anti-transformed.

92



When examining the distances farergy conservatioandmeandenergy
conservatiorandgoodacross the low threat without restoration and low threat with
restoration conditions, results similar to the ones foundefoyclingemerged: For both
positive attitude and behavioral intention, a decrease in positive attitude (asmEderm
from an increase in distance betwegrergy conservatioandgood and behavioral
intention (as determined from an increase in distance betsvegy conservatioand
me was found when a low threat message was paired with a restoration postscript.
Specifically, the distance betweenergy conservatioandmein the low threat without
restoration condition¥ energy conservatigme= 97.28) increased by 36.76 units as
compared to the distance between these concepts in the low threat with oestorati
condition O energy conservatigme= 134.04). The distance betweamergy
conservatiorandgoodin the low threat without restoration conditidd énergy
conservationgood= 96.05) also increased by 9.11 units as compared to the distance
between these concepts in the low threat with restoration conditiendgrgy
conservationgood= 105.16)*

Figure 14 contains an alternative representation of RQ?2. In this figure, the
findings for RQ2 are presented as an interaction between the threat torfrieedation
and restoration on the distances betwa®grgyconservatiormandmeandenergy
conservatiorandgood.These results indicate that there appears to be no interaction
effect between the threat to freedom induction and restoration on the distaneerbet
energy conservatioandgood Adding a restoration postscript to either the high or low
threat message did not affect the positive attitudmergy conservatiorRegardless of

whether a restoration postscript was present or absent, the distance lezterggn
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conservatiorandgoodwas always less in the high threat condition as compared to the
low threat condition. Specifically, in the high threat without restoration condtimn t
difference betweeanergyconservatiorandgoodwas 13.32 units smalleD(energy
conservationgood= 82.76) than the distance in the low threat without restoration
condition O energyconservationgood= 96.05); similarly, in the high threat with
restoration condition the difference betwesrergyconservatiorandgoodwas 9.94 units
smaller D energyconservationgood= 95.22) than the distance in the low threat without

restoration condition¥ energyconservationgood= 105.16).

250.00 -+
200.00 - _
——&—Energy Conservation, Me
Restorati Conditi
§ 150.00 - 13?_04 139.25 (Restoration Condition)
3 105.16 N //’;. 135.63 =-Energy Conservation, Me
& 100.00 | 97.28 M= 95.22 (No Restoration Condition)
96.05 82.72 Energy Conservation, Good
50.00 - (Restoration Condition)
0.00 —=—Energy Conservation, Good

(No Restoration Condition)
Low High

Threat to Freedom

Figure 14 Alternate representation of RQ2 as an interaction between threat to freedom
and restoration on the distances betwamgrgy conservatioandmeandenergy
conservatiorandgood(derived from the two-dimensional solution using the Galileo

analyses). Smaller numbers indicate less distance. Distances vrarafidormed.

However, there appears to be an interaction between the threat to freedom

induction and restoration on the distance betvwawrgy conservatioandme In the
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absence of a restoration postscript, the distance beemesggyconservatiorandmein

the high threat without restoration condition was 135.63 and the distance betveegy
conservatiorandmein the low threat without restoration condition was 97.28, indicating
the distance betweamergyconservatiormndmein the low threat without restoration
condition was 38.5 units larger than the distance in the low threat without restoration
condition. Adding a restoration postscript made the distances betwesgy
conservatiorandmeacross the two levels of threat almost the same: The distance
betweerenergyconservatiormandmein the high threat with restoration condition was
139.25 and the distance betwesergyconservatiorandmein the low threat with
restoration condition was 134.04. (Recall that the same pattern was observed for
recyclingandme)

Taken together, these results indicate that, when threat to freedom was high,
adding a restoration postscript affecetergy conservatiofi.e., the related concept)
differently thanrecycling(i.e., the target concept): Instead of increasing positive attitude
and behavioral intention (i.e., reducing reactance) in the high threat condition, a
restoration postscript resulted in virtually no change for behavioral inteamid some
decrease in positive attitude (i.e., an increase in reactance). When threadaonfrgas
low, the effect of restoration for the related concept was similar to theteff
restoration for the target concept (iregycling: In the case oénergy conservatign
adding a restoration postscript resulted in some reduction in positive attsude (a
determined from an increase in distance betvezgngy conservatioandgood and a
substantial reduction in behavioral intention (as determined from a substamgakmm

distance betweeanergy conservatioandgood, indicating an increase in reactance. H6
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is discussed next.
Hypothesis 6

The final set of tests dealt with the dynamics of reactance. H6 predictedeiea
is a decay of reactance that takes place over time. Thus, in the contesealdle a
negative linear effect of time on positive attitude (recycling and goodand behavioral
intention (i.e.recycling and mewas tested. Univariate variance-adjusted ANOVAs were
performed to test significance for the motion described in H6. To test the lifesdrod
time, an independent variable was created, in which the high threat at the imniediate t
condition was coded as 1, high threat at a one-minute-delay condition was coded as 2,
and the high threat at a two-minute-delay condition was coded as 3. The dimension
specific distances betweegcycling and goo@ndrecycling and méadjustedor the
variance accounted for by each dimension as described dboeakhof the two
dimensions were used as the dependent variables. When threat to freedom wihs high, t
results of the univariate variance-adjusted ANOVAs for dimension one supguated t
negative (as determined from a significant negative correlation hetwee and each
dependent variable) linear effect of time on both behavioral intention and poditiveeat
(see Table 18). For dimension two, a positive linear effect emerged for bahavior
intention and an inverted-U-shaped effect was found for positive attitude. In tioe sec
below the results for H6 based on the Galileo analyses are discussed.

To interpret Galileo results of H6, the trajectories in the high threageddm
condition had to be examined in the context of the trajectories in the low threat to
freedom and the control conditions; therefore, Figures 15 through 18 include the time
trajectories for the low threat and the control conditions. Recall that théod&alileo

analyses were anti-transformed (i.e., the distances reported below are igitted or
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metric). The results for behavioral intention (iregyclingandme were examined first.

Condition:
Low-Threat-Inmediate-Time
o Low-Threat-Cne-Minute-Delay
100.00 !
@ Low-Threat-Two-Minute-Delay
2 High-Threat-Immediate-Time
High-Threat-Cne-Minute-Delay
=3 High-Threat-Two-Minute-Delay
A Control-lmmediate-Time
() Contral-Cne-Minute-Delay
—— 4 Control-Two-Minute-Delay
0.00-
RECYCLING
_ RECYCLING
-50.00+ /
-100.004
RECYCLING
-150.00-
T T T T T T
-150.00 -100.00 -50.00 0.00 50.00 100.00

Figure 15 Recyclingandmelocations in two-dimensional space (the X axis represents
the first real dimension, and the Y axis represents the second real dimensio) for H
measured at three points in time across low threat, high threat and contrabosndine
distances were derived from the two-dimensional solution using the Galileoemnalys

Distances were anti-transformed.
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Figure 16 The distances faecyclingandme(derived from the two-dimensional
solution using the Galileo analyses) in the low threat, control, and high threat conditions
at the immediate time measurement, one-minute, and two-minute delay (H8&rSma

numbers indicate greater less distance. Distances were antctraedf

For behavioral intention (see Figures 16 and 17), as predicted, the highdhrea
freedom induction yielded a boomerang effect at the immediate timeiragent: The
boomerang effect was inferred framcyclingbeing located 24.19 units closem@in
the control at the immediate time conditi@recycling, me= 141.37) as compared to
the high threat at the immediate time conditiDrrécycling, me= 165.56). The
boomerang effect persisted and became more pronounced at a one minute délayg, res
in 83.01 units decrease in behavioral intention in the high threat conditicatycling,
me= 192.01) as compared to the control conditDnmécycling, me= 109.01). At a two-
minute delay the boomerang effect dissipated as determineddoyclingbeing located

86.93 units closer tmein the high threat conditio)(recycling, me= 138.81) as
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compared to the control conditioD (ecycling, me= 225.74). At a two-minute delay, the
reduced persuasion effect was evident, wettyclingbeing located 26.42 units closer to
mein the low threat to freedom conditioD ¢ecycling, me= 112.39) as compared to the
distance between these two concepts in the high threat conditr@cycling, me=
138.81). The distance betwemtyclingandme(D recycling, me= 138.81) in the high
threat condition measured at a two-minute delay was almost identical tottmedis
between these two conceprecycling, me= 141.37) in the control condition taken at
the immediate time measurement.

In sum, the results in the high threat condition indicated a boomerang effteet at t
immediate time, an increase in boomerang effect at a one-minute delayjiasghation
of the effect at a two-minute delay. At a two-minute delay the behavesition to
recycle in the high threat condition was almost identical to the behavigatiot in the
no-message condition at the immediate time measurement. However, at antyt@-mi
delay the behavioral intention to recycle was still less in the high threatioorttian in
the low threat condition. Thus, for behavioral intention, H6 was partially supported.

For positive attitude (see Figures 18 and 19) at the immediate timaner@ast,
the data revealed a reduced persuasion effect as determined from tieedstaveen
recyclingandgoodin the high threat conditioid(recycling, me= 120.54) being 56.07
units greater than in the low threat conditi@nrécycling, me= 64.47). However, there
was no boomerang effect (the distances betwegyrclingandgoodwere almost
identical in the high threat conditioD, recycling, me= 120.54, and the control condition,
D recycling, me= 118.80)° At a one-minute and a two-minute delay, the effects of

reactance were reduced (i.e., the distances showed gradual charrgentoweapositive
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attitude to recycling): In the high threat condition, the distance betweegalingand
goodwas 20.63 units larger at the immediate time measureertycling, me=

120.54) as compared to the corresponding distance measured at a one-minui2 delay (
recycling, me= 99.91), and at a two-minute delay this distance reduced further by 4.21
units O recycling, me= 95.70) as compared to the corresponding distance at a one-
minute delay’’ Although in the high threat condition there was an overall increase in
positive attitude (as determined from a decrease in distance beategelingandgood

over time, attitudes in the low threat condition across three points in time werngsal

more positive than attitudes in the high threat condition, indicating that a reduced
persuasion effect persisted across the three points in time. Overall,ulte fiigrsattitude

offer only partial support for H6.

250 -
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187.48
.
§150 1 12054 10056 =&—Low Threat
8 [ ' —li-High Threat
-‘élUU -+ 118.80 19991 ¥ 95.70 Control
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64.47 73.84
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Immediate 1-Min. Delay 2-Min. Delay
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Figure 17 The distances betweescyclingandgood(derived from the two-dimensional
solution using the Galileo analyses) in the low threat, control, and high threat conditions
at the immediate time measurement, one-minute, and two-minute delay (H8&rSma

numbers indicate less distance. Distances were anti-transformed.
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Condition:
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Figure 18 Recyclingandgoodlocations in two-dimensional space (the X axis represents
the first real dimension, and the Y axis represents the second real dimensia®) for H
measured at three points in time across low threat, high threat and contrtbosndine
distances were derived from the two-dimensional solution using the Galileoemnalys

Distances were anti-transformed.

Research Question 3

RQ3 asked about temporal trajectories in the target attitude concept as afresul
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restoration. To represent the linear effect of time, a variable wasd@teavhich the

high threat at the immediate time condition was coded as 1, high threat atnenote
delay condition was coded as 2, and the high threat at a two-minute delay condition was
coded as 3; this variable was used as the independent variable. The dimensfan-speci
distances betweearcycling and mandrecycling and goodvere used as the dependent
variables. First, temporal trajectories in the high threat with restaratindition across
the three points in time were examined (see Table 19). The results of theatmivar
variance-adjusted ANOVAs revealed that for dimension one, there was a aignific
curvilinear (an inverted-U-shaped) effect of time on both dependent variables (
recycling and mandrecycling and gooyd for dimension two, there was a significant
negative linear effect of time on both dependent variables. Second, temportiriegec

in the low threat with restoration condition were examined (see Table 20)eduits rof

the ANOVAs revealed that on dimension one there was a significant positivedffesa

of time on both dependent variables (icecycling and mandrecycling and googd and

on dimension two there was a significant negative linear effect of time on botideéepe
variables. Based on the results of variance-adjusted ANOVAs, it was cahthad¢he
differences in motion across the three points in time were statisticalijicant. The
results of the Galileo analyses were examined next.

Based on Galileo results, first, the temporal effects in the high thitat w
restoration condition were examined. The patterns are presented in Aiguames 20.
Recall that the data for Galileo analyses were anti-transformedt{ealistances
reported below are in the original metric). The pattern in the high thréategtoration

condition forrecyclingandmeandrecyclingandgoodwere similar and had a curvilinear
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(inverted-U) shape. When threat was high and the message was pairedesithration
postscript, there were more positive attitude towaoycling(D recycling, good= 60.52)
and greater behavioral intention to recy@erécycling, me= 130.22) at the immediate
time measurement, as compared to one-minute delay condition: At a one-miayte del
the distance betweercyclingandgoodincreased by 52.30 unitB fecycling, good=
112.18) and the distance betweeanyclingandmeincreased by 15.31 unitB fecycling,
me= 145.54). At a two-minute delay in the high threat with restoration condition, both
recyclingandmeandrecyclingandgoodmoved closer to each other: The distance
betweerrecyclingandgooddecreased by 49.75 unif3 (ecycling, good= 63.06), and
the distance betweercyclingandmedecreased by 18.04 unifd (ecycling, me=
127.50). It should be noted that at a two-minute delay in the high threat with restorati
condition, the distance betweratyclingandmeandrecyclingandgoodbecame almost
identical to the distance between these concepts taken at the immediate time
measurement.

Second, when a low threat message was paired with restoration postscript,
trajectories for attitude and behavioral intention were not uniform as codnositee
high threat with restoration condition. In the low threat with restoration condition,
trajectories for behavioral intention were linear and flat: The distame®veemecycling
andmewere essentially identical at the immediate time measuremearcycling, me=
132.36) and at a one-minute del&yrecycling, me= 132.34), and there was a 9-unit
increase in distance at a two-minute deRyécycling, me= 141.24Y® Temporal
trajectories for positive attitude in the low threat with restoration camditere U-

shaped: At the immediate time measurement, the distance betegelingandgood(D
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recycling, good= 107.28) was 12.04 units greater than at a one-minute dlay (
recycling, good= 95.24); and the distance at a one-minute delay was 24.47 units smaller

than at a two-minute delaip (recycling, good= 119.71).

Condition:

High-Threat-w'rth-Restoration-lmmediate-Time

100.00+ High-Threat-with-Restoration-Cne-Minute-Delay

GOOD @ High-Threat-with-Restoration-Two-Minute-Delay
Y 24 | ow-Threat-with-Restoration-Inmediate-Time
= ME Low-Threat-with-Restoration-One-Minute-Delay
ME 4 Low-Threat-with-Restoration-Two-Minute-Delay
50.00
GOOD

0.00+
RECYCLINGW RECYCLING
-50.00-

-100.00+

-150.00+

T T T T T T
-150.00 -100.00 -30.00 000 50.00 100.00

Figure 19 Concept locations in two-dimensional space (the X axis represents the first
real dimension, and the Y axis represents the second real dimension) for RQ&deasur
at three points in time across low threat with restoration and high threaegfithation
conditions. The distances were derived from the two-dimensional solution using the

Galileo analyses. Distances were anti-transformed.
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In comparing the effect of restoration across the two threat to freedonticosdi
(low versus high), a few differences in dynamics are notable. For bdtldatéind
behavioral intention, oscillatory patterns were present in the high threat waraties
condition. However, in the low threat with restoration condition, an oscillation was
present only in the case of positive attitude, and a very small change was appassnt a

the three points in time in the case of the behavioral intention.

250 - =o—Recycling, Good (Low
Threat with Restoration
200 - Condition)
w —-Recycling, Good (High
2150 132.36 14554 141.24 Threat with Restoration
3 127.50 L
W 30.22 Condition)
o 100 - 119.71
Recycling, Me (Low Threat
63.06 with Restoration Condition)
50 -

=—=Recycling, Me (High Threat

O T T 1
with Restoration Condition)

Immediate 1-Min. Delay  2-Min. Delay
Time

Figure 2Q The distances for the listed pairs (derived from the two-dimensional solution
using the Galileo analyses) in the low threat with restoration and high threat wit
restoration conditions at three points in time (RQ3). Smaller numbers indicate les

distance. Distances were anti-transformed.
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Chapter 5: Discussion

This dissertation examined the effects of freedom-limiting commuaicat
attitude structures at three points in time. The results replicated thegBrafithe
existing research on reactance by showing that at immediate time emeastiwvhen
threat to freedom was high, a boomerang effect emerged leading to chanigede atid
behavioral intention in the direction opposite to the one advocated in the message. This
study also advanced the theory of reactance by documenting how threat to freedom
affects both the focal attitude concept targeted by the message€ogoing as well as
a related attitude concept (hee@ergy conservatignin addition, the effects of pairing
different levels of threat to freedom with a restoration postscript waraiagd: The
findings indicated that adding a restoration postscript to low threat to freedesages
might be detrimental to persuasion as compared to adding a restoration component whe
threat to freedom was high. Finally, the effects of threat to freedom and tiestonzer
time were considered: The results suggest that reactance effects rpaysigitover time
and may actually be undone to result in more persuasion. These results are further
discussed below.

H1 through H4 tested traditional reactance predictions, focusing on reactance
effects at an immediate time measurement. The results confirmed stenegiof the
reduced persuasion effect (H2): When threat to freedom was high, the distaveenbet
recyclingandmeand the distance betwesstyclingandgoodincreased as compared to
when threat to freedom was low, indicating a significant reduction in posititedatand
behavioral intention to recycle as a result of freedom-threatening comithamica

Further, as compared to the control condition, the high threat induction also resulted in a
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boomerang effect (H3): When threat to freedom was high, the distanceebedaycling
andmeand the distance betwesstyclingandgoodincreased as compared to the control
condition, indicating that freedom threat resulted in motion away from the inittatia
and behavioral intention regarding recycling. There was also an inangasesuasion in
the low threat to freedom condition as compared to the control condition (H4): When
threat to freedom was lowecyclingandmeandrecyclingandgoodmoved closer to
each other as compared to the control condition, indicating a significant inarease i
positive attitude and behavioral intention to recycle when low threat to freedongmessa
was received. Interestingly, the magnitude of change in the low-threaticor{d&
compared to the control condition) was identical for both positive attituda€cgcling
andgood and behavioral intention (i.egcyclingandme.

Overall, a U-shaped effect of the threat to freedom induction on positive attitude
and behavioral intention emerged (as predicted in H1): As a result of the threat t
freedom induction, the least distancerecyclingandmeand forrecyclingandgood
was found when threat to freedom was low as compared to both the control condition and
when threat to freedom is high. However, the distance betsegalingandmeand the
distance betweerecyclingandgoodwas significantly greater when threat to freedom
was high as compared to the control condition. Taken together, the results for positive
attitude and behavior intention replicated the effects found in earlier research. Suc
replication is critical: It attests to the success of this study evenhreongvel method
was used and it also supports the results of the past research on reactanca)gtiggfesti
reactance effects can be assessed with different methods. The sectiodibelsses the

effects of the reactance induction on the negatively valenced pairs of concepts.
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Although in the traditional conceptualization of the reduced persuasion and
boomerang effects, only positive attitude (here, the distance beta®etingandgood)
and behavioral intention (here, the distance betweeytlingandme are considered,;
the distances betweeecyclingandbadandrecyclingandangerwere also examined.
The results indicated that when threat to freedom was tagiclingwas not perceived
more negatively than when threat to freedom was low (contrary to H2). Instegcljing
was viewed as substantially (64.39 units) less negative and somewhat (10.54 gnits) les
angering when threat to freedom was high as compared to when threat to freedom was
low. Recyclingwas also predicted to move closebtr andangerin the high threat
condition as compared to the control condition (H3). This prediction only hedohfn,
which, as predicted, was located closereiryclingin the high threat condition as
compared to the control condition. However, contrary to H3 predictagclingmoved
further frombadwhen threat to freedom was high as compared to the control condition.
A similar lack of support was also found for H4: Contrary to the predicted greate
distance betweerecyclingandbadandrecyclingandangerin the low threat condition
as compared to the control condition, the opposite was observed as the distance between
these concepts was smaller in the low threat condition as compared to the control
condition.

These results indicate that despite the traditional conceptualizatgmodénd
badas the end points of an evaluative continuum, this does not seem to hold for the
present results. These data suggest that perceiving things as being not good does not
always imply that those things are automatically evaluated as being siadléa

observation is also reported in Woelfel & Fink, 1980, p. 79). Perhaps when measuring
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phenomena such as reactance, positive and negative attitudes about the conetgats targ
in the message should be examined separately. In addition, it might be the case that
reactance only persists for the concepts that are simultaneously edalsiédss positive

and more negative, indicating that these concepts are perceived as equallpsmad acr
both positive (as determined from the distance betwedarthet concepandgood and
negative (as determined from the distance betweetatget concepandbad) evaluative
dimensions; and reactance effects may be less stable for the concegts geateived

less positively, but not more negatively. In addition to the effects of reacthaadfeécts

of restoration on persuasion were examined. These results are discussed below.

In H5, the effects of a restoration postscript were proposed. H5 positedttiat at
immediate time measurement the amount of positive attitude (as deternoimeithdr
distance betweerecyclingandgood and behavioral intention (as determined from the
distance betweerecyclingandmeé from least to most is: high threat to freedom without
restoration condition, high threat to freedom with restoration condition, loatttore
freedom without restoration condition, low threat to freedom with restarabndition.
Simply put, a restoration postscript was expected to alleviate the effeetctance in
the high threat condition, and in the low threat condition, restoration was expected to
reduce any effects of threat to freedom that may be due to persuasion (geenBur
Alvaro, Grandpre, et al.’s, 2002, contention than any persuasive attempt maydbenfree
threatening). Based on these data, the restoration postscript was inddeceffec
reducing reactance in the high threat to freedom condition: When a restorationtostscr
was paired with a high threat message, the attitude to recycling and bahiawéntion

increased (as compared to when a restoration postscript was absent). More@facthe
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of the high threat with restoration message became either closer to (asasdlod
behavioral intention) or better (as in the case of attitude) than thé @ftbe low threat
without restoration message.

However, pairing a restoration postscript with a low threat to freedessage
reduced message effectiveness by reducing behavioral intention and ntakidgsa
toward the target concept less positive as compared to the effects of low tkmeat wi
restoration message. One possible explanation for these effects is tjatlaveis of
threat, a simple acknowledgement that it is still up to the individuals to makeiup t
minds alleviates the effects of reactance. However, at low levelseat thine restoration
postscript perhaps points to the fact that the message is trying to overtlpceflue
people’s opinions and as a result triggers greater reactance. Thesearesatinsistent
with Bessarabova, Turner, and Fink (2007), who found that certain message components
(e.g., including a guilt appeal in a message) may increase the realirat a message is
manipulative and may subsequently result in reactance manifested as redscasi@e.
The results regarding the effects of reactance on the attitude corlatgt te the target
concept are discussed below.

In addition to examining the effects of reactance on the target concept, £ihrange
the location of the related concept (hemeergy conservatigrwere examined. The
rationale for these tests came from Dinauer and Fink’s (2005) suggestitinetieats
more to attitude change than simply changes in the target attitude concepg aration
of other concepts associated with the target attitude concept should be congidered
research question (RQ1) was posed about the motions at the immediate time

measurement anergy conservatioas a related concept. The results for RQ1 showed
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that the patterns found for the target attitude conceptr@®/cling were not found for
the related concept (i.eenergy conservatigninstead of the boomerang effect evident
for recycling and mandrecycling and goodat the high level of threat, there was a
reduced persuasion effect for the intention to conserve energy (which reswated i
increased intention to conserve energy as compared to the control condition; i.e., there
was no boomerang effect); and there was an increase in positive attitudegio ene
conservatiorfas compared to both the control condition and the low threat condition).

Overall, for behavioral intention, receiving a high threat message was (ett
terms of pro-energy-conservation attitude change) than receiving no message; but
receiving a low threat message was still better than receiving annegdt message. The
positive attitude for energy conservation was most positive in the high threaiaondit
followed by the low threat and then the control conditions (but recall that theedifker
between the low threat condition and the control condition was not significant). These
results suggest that the detrimental effects of reactance are onlyahlgpt@the target
attitude concept, and other related concepts may instead show an increase in positive
attitude and behavioral intention as a result of a reactance-inducing commouanicat

In sum, the results of RQ1 were consistent with Dinauer and Fink’s (2005)
findings showing that targeting some attitudes by persuasive messageshanges in
other related concepts despite the fact that the message did not explmgi\tase
related concepts. More research is needed to test these relationshipse Bédads
structures appear to be sensitive to the changes in any of its componentslit thait
in addition to the effects of the threat to freedom, the inclusion of a restoration

component will also lead to changes in the related attitude concept. Thetevedier
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examined in RQ2.

RQ2 asked about the effects of a restoration postscript on the related attitude
conceptenergy conservatioat the immediate time measurement. RQ2 results indicated
that when threat to freedom was high, adding a restoration postscript aéeetgg
conservatior(i.e., the concept related to the target attitude concept) differently than
recycling(i.e., the target concept): Instead of increasing positive attitude and behavioral
intention (i.e., reducing reactance), a restoration postscript resulted ireasem
positive attitude (i.e., an increase in reactance) and no change in bdhateotson.

When threat to freedom was low, the effects of restoration for the relatadettoncept
were similar to the effects of restoration for the target concept: lcegseoktnergy
conservationadding a restoration postscript resulted in some reduction in positive
attitude (as determined from an increase in distance bewveggy conservatioand
good and a substantial reduction in behavioral intention (as determined from anencreas
in distance betweeenergy conservatioandme), indicating an increase in reactance.
Further, for the intention to conserve energy, adding a restoration postsxsgd éhe
differences between the low threat and high threat messages and madgriied® af
distance betweeanergy conservatioandmein the low and high threat with restoration
conditions the largest as compared to other conditions (although the magnitude of
difference in distances between the high threat without restoration and a highwvttirea
restoration conditions was almost the same). These results indicatedstatration
postscript had adverse effects on the attitude concept related to the tacgkt att
concept: Including a restoration postscript consistently resulted in aadecgrepositive

attitude toward energy conservation and behavioral intention to conserve energy, the
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magnitude of change for behavioral intention in the high threat with restoration conditi
as compared to the high threat without restoration condition suggests that the adverse
effects of the restoration postscript in this case were rather smalled$ens for these
adverse effects are unclear. Further research is required to understaedhbaisms
leading to these effects.

The final set of analyses dealt with the dynamics of reactance. H6tpcethat
there is a decay of reactance that takes place over time. For behavemntabmtas
predicted, the high threat to freedom caused a boomerang effect at thehatertime
measurement, but, contrary to prediction, the boomerang effect persisted and becam
more pronounced at a one-minute delay. At a two-minute delay the boomerang effect
dissipated and only a reduced persuasion effect was present. These resalts theli
presence of an oscillation in behavioral intention as a result of reactance-inducing
communication: a boomerang effect at the immediate time measuremeTtrease in
boomerang effect at a one-minute delay, and a dissipation of the effectoatranwe
delay. At a two-minute delay the behavioral intention to recycle was aldergtdal to
the behavioral intention in the no-message condition at the immediate time mesagure
However, at a two minute delay the behavioral intention to recycle wasssiihl¢he
high threat condition as compared to the low threat condition.

For positive attitude at the immediate time measurement, the data deaeale
reduced persuasion effect, but not a boomerang effect. At a one-minute and iaiNe-m
delay, the effects of reactance were gradually declining (i.e., stendes showed
gradual movement toward more positive attitude to recycling). Although in the hig

threat condition there was an overall increase in positive attitude over tinuelestin
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the low threat condition were always more positive than attitudes in the high thre
condition, indicating that a reduced persuasion effect persisted across the thieapoi
time.

RQ3 asked about temporal trajectories in the target attitude concept ak afres
restoration. The patterns in the high threat with restoration condition for hittkdextind
behavioral intention were similar and curvilinear (U-shagetlyhen threat to freedom
was high and the message was paired with a restoration postscript, there iware bot
more positive attitude towareécycling(as determined from a decrease in distance
betweerrecyclingandgood and a greater behavioral intention to recycle (as determined
from a decrease in distance betweeryclingandme at the immediate time
measurement and at a two-minute delay as compared to the one-minute daltwoAt
minute delay in the high threat with restoration condition, the positive attitude and
behavioral intention were almost identical to the positive attitude and behaviorantenti
recorded at the immediate time measurement, suggesting that at artue-delay both
attitude and behavioral intention returned to their initial position after an ascillat
When a low threat message was paired with a restoration postscripby&tnajectories
for attitude and behavioral intention were not uniform as compared to the high thieat wit
restoration condition. In the low threat with restoration condition, temporal tragsct
for behavioral intention were linear and somewhat flat, showing no change between the
immediate time measurement and a one-minute delay, and then a decrease andbehavi
intention at a two-minute delay. Temporal trajectories for positive attituthes low
threat with restoration condition were curvilinear (inverted-U-shaped),isg@more

positive attitude to recyclin(as determined from a dencrease in distance between
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recyclingandgood at a one-minute delay and a less positive attitude (as determined
from an increase in distance betweeayclingandgood at the immediate time
measurement and a two-minute dely.

Overall, across the two levels of threat to freedom (low vs. high), restoration
(absent vs. present) and three points in time, attitudes to recycling watergn
magnitude as compared to behavioral intentions, indicating that attitudes mayebe m
malleable and easier to change as compared to behavioral intentions. In addition, the
magnitude of change was greater for attitudes as compared to the behaw@nt@ainst It
is likely that when an individual’s attitudinal position is being considered, #egrea
number of possible attitudinal positions may come to mind, which makes greater
fluctuations in attitudinal positions possible. An intention to perform a behavior might be
more restricting, because it is more grounded in objective reality andasvgpecific
steps of planning and implementation.

In addition to the hypothesis tests, another issue that merits discussionngethe ti
of manipulation checks, specifically the time of manipulation check for angaowgh a
pilot test (see Pilot Study 4) indicated that the threat manipulation was Suteath
regard to its anger-inducing ability, the traditional manipulation check farang
conducted in the main study did not yield a significant difference in anger fothnegit
versus low threat inductions. A potential explanation for this failure of thet threa
manipulation to affect perceived anger is the time when the manipulation casck w
administered in the main experiment. Traditionally, reactance ressapibys
manipulation checks immediately after the threat induction (e.g., D&l&Hen, 2005),

but in this study the anger manipulation check was at least 10 minutes afiagrine
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message. This delay was because the participants were asked ttegstimase
dissimilarities between the concepts first, which made sense because indlividua
attitudes structures were the focus of the study. It is likely that enabistates are more
volatile as compared to the opinions regarding whether or not the participaints fel
pressured by the message. Moreover, the question was worded asgry do you feel

after reading the message®hich might have been interpreted as inquiring about
participant’s current emotional state. (Note that this wording is consisith the

wording typically used in manipulation check questions inquiring about emotional states;
see, e.g., Mitchell, Brown, Morris-Villagran, & Villagran, 2001.)

It should be noted, however, that when the participants were asked how irritated
they were at the message source, the results indicated that the manipulakdorciec
threat to freedom induction on perceived irritation was successful. A potential
explanation for why this induction check was successful comes from the hesearc
emotion indicating that angry people (as opposed to people in other emotional states) ar
always aware of the source of their anger (e.g., Nabi, 2002). Thus, connleetsuytce
of the message with anger (or, in this case, irritation) became a betteulagmipcheck
item at a more delayed time point.

This lack of the effect of threat to freedom induction on anger measured 10
minutes after the receipt of the message also raises an interesstigrguegarding the
persistence of reactance effects. The dynamics of reactgploeeskin this study
indicate the reduction in reactance effects at a two-minute delayidasnefrom the
presence of a reduced persuasion effect, not a boomerang effect), but becatlseeanly

points in time were used, there are not enough data to show further reduction in the
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effects of reactance. However, the difficulty in finding anger effdtts A0 minutes may
suggest that at least some of the effects of reactance may not persistpli¢egions of
these effects are further discussed below.
Implications

This study has several important implications for future research directions
Although much research involving reactance begins with the discussion of adverse
effects that are due to reactance, no attempts have been made to exanmae tivies
effects persist beyond the initial measurement. The Galileo-derivedtoags explored
in this study point to an overall decrease in reactance at a two-minutdatdiayh
attitude and behavioral intention. These temporal patterns and the reductionrdfGange
minutes after the threat to freedom induction imply that although boomeranis efi@gc
be of concern at the immediate time, the over-time effects might not beiasedél
(i.e., leading to a reduction in positive attitudes and behavioral intentions) asi#iie init
effects might suggest. Furthermore, the effect of the threat to freedom refatied
attitude concept that resulted in more positive behavioral intention (as compared to no-
message control) and the greatest amount of positive attitude (as coropheetbtv
threat and the control conditions) suggest that for a related concept, reeeirgegom-
threatening message may result in persuasion. The present results, howevefewonly of
initial evidence of a reduction of reactance over time and is far from definfiore
time points (i.e., examining reactance at more than three time points) and lomeger t
periods (i.e., examining reactance days and weeks after the inductiond theed t
explored in the future.

Based on the results of the anger manipulation, a question remains regarding the
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role of anger in reactance, particularly over time. Dillard and Shen (2005) propased tha
anger and negative cognitions are an amalgam consisting of two differeatanslig.e.,
cognitive and affective) when measured immediately after the tloréaetdom

induction. The results of the manipulation checks indicate that perception of threat
negative cognitions, and irritation at the source of the message did perstie time
after the reactance induction, but feelings of anger were not reported after
(approximately) a 10-minute delay. Even if reactance-related argggpates over time,
the initial feeling of anger might increase message-consistentiaiand behavior
change. Because anger is argued to increase attention (Turner, 2007) atieecogni
elaboration (e.g., Nabi, 1999, 2002), it likely that if a message advocates sorfie speci
behavior, those recommendations will be better remembered if there is a haghdhre
freedom message as compared to a low threat to freedom message. Extmaiafferts
of anger over time will help shed light on the temporal effects of reactahnisestlidy

also offers insights regarding restoration effects on reactance, whidisaussed next.
The results of this study suggest that restorations should be used with cautioe becaus
they may not yield the expected results. Undoubtedly, restorations achieved ttiveug
inclusion of additional information designed to restore individuals’ freedoms are
tempting techniques to use for researchers and practitioners alike: As Qldd ebal.
(2007) noted, restorations are simple and seem to be an easy solution to reducing
reactance. The results of this study offer mixed support for the effeds/ehe
restoration postscripts: In this study, a restoration postscript resulped-recycling
change (as determined from a decrease in distance bataelingandgoodand

recyclingandme only when threat to freedom was high, but it led to less positive
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attitude (as determined from an increase in distance betwegtlingandgood and a
decrease in behavioral intention (as determined from an increase in distavexnbe
recyclingandme when threat to freedom was low. Moreover, including a restoration
postscript was detrimental to the related attitude conceptefiergy conservation

across both high and low threat to freedom conditions because it resulted in lege positi
attitude toward energy conservation and a decrease in behavioral intention tgeconser
energy (as compared to when high and low threat messages were not paired with
restoration)’* These results, however, only address one type of restorations; more
research is needed to compare different types of restoration and to examiagdbtsi

on both the target and related attitude concept.

In addition to the theoretical implications, the results of this study aneargléor
practitioners in the areas of message design and persuasion. First, theugyests that
exploring target audiences’ attitudes in the context of cognitive strucsuraportant
because it allows for determining the effects of a persuasive messad¢peiorelated
concepts in those structures. Second, the study shows that practitioners should be
cautious about including restoration components as a means of preemptive reactance
control, because the effects of such restorations may lead to reduce persuasion or
boomerang effects for both target concepts as well as other related comtepts
attitude structure.

Limitations

There are a few limitations of this dissertation that merit discussiist, & single

topic was used (see Jackson, 1992, for a discussion of the effects of a single-topic use on

the generalizabilty of findings). Perhaps somewhat different effemitvihave been
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found had the topic been different. Although research reactance and resistanse s
consistent effects across topics (see e.g., Dillard & Shen, 2005; Pfau et alR20B%
Turner, 2007), differences in message topic might lead to differences in persuasion. For
example, Fink et al. (2006) examined the effect of topic on information integration:
Different information integration approaches were found based on whether a tepic wa
optative (i.e., indicating a desire, such as a tuition decrease) versus vedjcat|
indicating a non-evaluative belief, such as global warming). Previousclswar
reactance has shown that a few requirements have to be met for a topic to beat@propr
for a reactance induction: The topic has to be pro-attitudinal (Worchel & Brehm, 1970)
and at least somewhat involving (S. S. Brehm & Brehm, 1981). Beyond these two
concerns, differences in topic have not been explored. Based on Fink et al.’s (2006)
results, examining the differences based on whether a topic represent.e.fas
indicative) versus a desire (i.e., is optative) makes sense: It mightdss tmmduce
reactance if a message deals with facts as opposed to desires.

Second, only one attitude object related to the target concept was explored in this
dissertation. There may have been different results had a different concepélseted.
In this study, a related concept equivalenttmyclingwas used. Rains and Turner (2007)
provided some evidence that a different attitude concept might have been affected
differently by reactance. One of the relationships that Rains and Turneinegamas the
effect of the magnitude of the request on reactance: Their results indicateekictance
increased when the request was large and reduced when the requestliivafema
authors suggested that an increase in reactance was due to a perceived imposition on

individuals’ time and resources when a request was large. Perhaps iéd celatept
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wasorganizing a pro-recycling ralljnstead oenergy conservatiorthe related attitude
concept might have been more affected by reactance-inducing communicatios. F
research needs to systematically vary the features of a relatedeattoncept (including
a magnitude of the request) to examine whether these features in a rélatee at
concept make as much difference as they make in the target attitude concept

Finally, although analytical difficulties were successfully resolveithé present
study, the analytical strategy used in this study is cumbersome. Collabhdrativeen
Galileo researchers and software developers is required to automatectss @i
significance testing to make it more user-friendly and to encouragerfuetearch in the
realm of the Galileo theory and modeling.

In conclusion, this study was a successful attempt at examining thts effe
freedom-limiting communication on attitude structures at three points in timeereBults
replicated the findings of the existing research on reactance. In additsstuitly
advanced the theory of reactance by examining threat to freedom effecisted rel
concepts (in addition to the target concept). This study also contributed to reactanc
research by testing the effects of restoration on reactance. In sum siet pesearch is
important for both theorists and practitioners of attitude change and resistawewer,

further research is required to continue examination of reactance-related phanom
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Endnotes

! There are many kinds of boomerang effects (for details, see Quick &
Stephenson, 2007b).

2 In the studies referred to in this sentence the effect of reactance wasimkde
from the negative coefficients between reactance and the attitudgptonce

® The association between concepts is assessed by the retrieval ofSémocept
memory; the faster the retrieval, the stronger the association (rdgrsdn, 1983).

* The behaviors that people lack awareness of or lack the ability to exexutet ar
free behaviors.

® In R. L. Miller's study, reactance was inferred from the reduceda@titatings
as compared to the control group’s ratings.

® Explaining his findings, R. L. Miller mistakenly labeled his results in the
overexposure condition a boomerang effect. However, the examination of his means
suggests that attitude change in the direction opposite to the position advocated in the
message did not occur.

" The scores derived from these averaged measures may have to be transformed
depending on the extent to which the data meet the assumptions necessary for data
analysis.

8 For example, in the Pilot Study 4 one of the variables measuring angerynamel
How irritated do you feel after reading the messadeRl a skewness value of 3. BEE
0.37,n = 40), indicating that the assumption of normality appeared implausible. After

transformation the skewness became 0S38+0.37).
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® Although people may differ in their beliefs regarding global warming, the
majority of individuals in the U.S. do believe that global warming exists. The Pew
Research Center for the People and the Press (2008) survey data frgennatemwide
sample indicated that in the beginning of 2007 (when the data for this study were
collected) 77% of Americans believed that “there is solid evidence of higiteal gl
temperatures” (p. 2).

19 More topic-relevant concepts could have been generated. However, adding
more concepts to the cognitive space may increase the dimensionalitysgfaba; and
completing all possible pairwise comparisons of a large number of concepts aamge t
for research participants. Therefore, it is reasonable to keep thel ovendler of
concepts around 10.

1 In Dillard and Shen (2005) as well as C. H. Miller et al. (2007), a three-ite
threat index was used. Based on the reliability analysis performed in tlegaties, the
item asking participants how much the message threatened their freedoketa ma
decision themselves was not included into the final index.

12 None of the cases were dropped as a result of the trimming.

13 To take variance explained by a particular dimension into consideration at least
three different approaches were possible: (1) using the total of eigenvaluks for a
dimensions in a particular space; (2) using the sum of positive eigenvaluesrdBly;
using the sum of the eigenvalues for the two dimensions only. Any one of the three
alternatives was appropriate. For this analysis, however, the first optiamsacsUsing
the total of eigenvalues for a particular space is a more conservativecdppnséead of

assuming that the solution is two-dimensional or that only the dimensions with positive
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eigenvalues are meaningful, the information from all dimensions was used.

* The estimate that these steps have to be repeated 60 times was determined by
multiplying fifteen conditions total by four (i.e., three jackknifed subsangoielsone
sample including all the data that were transformed). To be able to genecate ispghe
original metric (where 100 indicated moderate difference), the data had ta-be ant
transformed. Therefore, this fourth set of data necessary for the caleslatithe
pseudo-variability information could not have been derived from the previous analyses.

15 This connection of anger with the particular source causing these angngseeli
is also consistent with the research on emotion indicating that angry peopf@sed
to people in other emotional states) are always aware of the source ahtfegi(see,

e.g., Nabi, 2002).

16 Recall that H1 proposed an inverted-U-shaped effect of the amount of threat on
positive attitude and behavioral intention. (In terms of distances, this effecthas a
shape.)

" The same approach was applied here as in the case of variance-adjusted
ANOVAs. Specifically, to remedy the lack of dimensionality information in the
ANOVAs andt tests, an approach was developed allowing the amount of variance
explained by each of the two dimensions to be taken into account. To do so, the
transformed scores derived from the participants’ pairwise dissityiéstimates for a
specific cognitive space (i.e., condition) were multiplied by the ratio oheajee for
that dimension to the total eigenvalues for all dimensions in that particula. Jjbesc
same procedures were repeated for both dimensions for all conditions. Theiocaksulat

for the eigenvalue formula are provided in Table 5.
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18 Recall that, as discussed in the method chapter, hypotheses in this dissertation
were tested using the Pythagorean approach that allows calculatingesdbatween
concepts of interest in two-dimensional space. However, based on the signifecstimge
strategy reported in the method chapter, performing variance-adjusted AdNadt
tests determines significant motion of concepts across conditions for eachvad the t
dimensions separately. A similar approach, in which the motion on each dimension is
determined separately, was used in the modified jackknife procedure. Themetore
pieces of evidence were considered to ascertain whether the motion acrossrondis
significant. First, it was established whether there was a stalfigegnificant motion on
at least one dimension as determined from the variance-adjusted ANOVAteatsl
Second, the magnitude of the difference across conditions, as determined from the
Pythagorean approach, was examined: A 10-unit difference was seleatedragrary
cut-off point. If a difference between conditions was less than 10 units and the motion on
neither dimension was not significant, such difference was considered notaigmnifin
the case of contradictory results (e.g., a lack of significance on eithansiones
determined from the variance-adjusted ANOVAs aitests, but a substantial magnitude
of difference based on the Pythagorean approach), the Pythagorean approaciassult
given more weight. Note that this issue arose only once in this dissertation when RQ
was tested. Because the magnitude of difference based on the Pythagoreaih apgsoa
substantial (i.e., 50.08 units), this difference was considered significant.

19 The figures for H1 (i.e., Figure 4 and Figure 5) are the only two figurearihat
represented on a different scale. Specifically, Figure 4 showing concapbh in two-

dimensional space ranges from -100 to 200 on both X and Y axes, as compared to other
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figures of the same type, which range from -150 to 100 on both X and Y axes. This
change in range is because including negatively valenced concepts badaadanger
required that the scale be expanded to represent these concepts (which wete locat
further away from other concepts in this study). Presenting other figuesnghconcept
location in two-dimensional space on the same scale as Figure 4 was problecaaise be
changing the scale substantially decreased the readability of thphe.grhe parameters
for Figure 5 are represented in the note below.

20 As noted above, the scale for Figure 5, representing distances between the
concepts of interest, has a different scale as compared to other figuresaifrie type.
Specifically, the scale for the dependent variable (i.e., Y axis) in Figaeges from 0
to 400, as compared to other figures of the same type, which range from 0 to 250 on Y
axis. This change in range is because including negatively valenced concbpasoad
andangerrequired that the scale be expanded to be able to include these concepts (which
were located further away from other concepts in this study). Pregeitiiar figures
showing distances between the concepts of interests on the same scalesds Wagir
problematic because changing the scale substantially decreased thditgafithese
graphs.

2L variance-adjustetitests were performed to examine whether this 9.25-unit
difference in distance was statistically significant. On dimension onej)¢he distance
betweerrecyclingandmein the low threat with restoration conditiad € 3.39;SD =
0.31;n = 28) was significantly different(57) = 3.77p < .001, from the mean distance in
the low threat without restoration conditidl € 3.70;SD= 0.32;n = 31). On dimension

two, the mean distance betweaeayclingandmein the low threat with restoration
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condition M = 3.13;SD= 0.20;n = 28) was also significantly differen{57) = 2.08p =

.04, from the mean distance in the low threat without restoration condien2(03;SD
=0.17;n = 31). Thus, it was concluded that the 9.25-unit difference in distance between
recyclingandmeacross the low threat with restoration and the low threat without
restoration conditions was statistically significant.

22 Recall that based on variance-adjustebts, changes in distances between
energy conservatioandmeandenergy conservatioandgoodacross the low threat and
control conditions were not significant. The magnitude of change (50.08 units) derived
from the Galileo-based analyses makes this finding noteworthy. The discyapdhe
results is likely because somewhat different approaches were used tateadtatistical
significance.

23 Two pieces of evidence were used to determine whether the change of 11.94
units was meaningful: (1) the magnitude of change, which was small (less thasf 42%
moderate difference as determined by the yardstick used in this study2) &€l results
of variance-adjustetitests, which indicated that the differences in distances across the
two conditions on were not significant on either dimension one or dimension two. Based
on this information it was concluded that this change was not statisticallficgigni

24 Due to a rather small magnitude of change for the behavioral intention, the
change in distance betweenergy conservatioandmeacross the high threat without
restoration and high threat with restoration conditions should not be given much weight.

25 Variance-adjustetitests were performed to examine whether this 9.11-unit
difference was statistically significant. On dimension one, the meamcksitetween

energy conservatioandgoodin the low threat with restoration conditiod £3.14;SD=
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0.42;n = 28) was not significantly differert{57) = 1.40, from the mean distance in the
low threat without restoration conditioll(= 3.29;SD= 0.40;n = 31). However, on
dimension two, the mean distance betwerergy conservatioandmein the low threat
with restoration conditionM = 1.97;SD = 0.26;n = 28) was significantly different(57)

= 2.56,p = .01, from the mean distance in the low threat without restoration condhtion (
=1.81;SD=0.22;n = 31). Thus, it was concluded that the 9.11-unit difference in
distance betweeenergy conservatioandmeacross the low threat with restoration and
the low threat without restoration conditions should be taken into account.

%% This finding is inconsistent with the results found for H1 and H4. The
difference is likely because different rotations were performed tidéiieand H4 versus
H6: For H1 and H4, rotations across different levels of threat to freedom werevptfor
and for H6 time-series rotations were conducted.

2" Due to its rather small magnitude, the difference of 4.21 units should not be
given much weight.

28 variance-adjustetitests were performed to examine whether the 9.00-unit
difference in distance betweescyclingandmewas statistically significant. On
dimension one, the mean distance betweeyclingandmein the low threat with
restoration condition measured at a one-minute d&llay 8.76;SD = 0.39;n = 30) was
significantly differentt(58) = 7.35p < .001, from the mean distance in the low threat
with restoration condition measured at a two-minute dé¥ay ¢.51;SD = 0.40;n = 30).
On dimension two, the mean distance betweegclingandmein the low threat with
restoration condition measured at a one-minute d&llay {.55;SD = 0.18;n = 30) was

not significantly different(58) = 1.98, than the mean distance in the low threat without
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restoration conditionM = 1.65;SD= 0.21;n = 30). Thus, it was concluded that 9.00-unit
difference in distance betweescyclingandmeacross the low threat with restoration
and the low threat without restoration conditions should be taken into account.

29 In the results section the opposite effect is reported (i.e., an invertedpdes
effect). This is because when reporting distancemallerdistance indicategreater
amount of attitude, and the opposite is true for attitudes and behavioral intentions.

30 See above.

31 with regard to behavioral intention, the magnitude of change in the high threat
with restoration condition as compared to the high threat without restoration condition
suggests that the effects of the restoration postscript were in the saoteuli(i.e.,
indicating a reduction in behavioral intention), but this change is rather small and should

not be considered significant.
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Table 1.Means, Standard Deviations, Skewness, and Kurtosis for All Pilot Study 3

Variables Before and After Transformations

Untransformed Transformed
Skew- Kur- Skew- Kur-
M SD M SD

Concept Pair nes§ tosi$ nes§ tosig

Ice and Al Gore 181.27189.36 1.60 2.78 5.45 0.60 0.39 -0.67
Ice and Temperature 45,60 81.00 2.24 506 4.88 042 143 1.24
Ice and CO2 88.50 82.25 0.82 -0.19 5.15 042 0.26 -1.13
Ice and Energy Conservation 99.57 96.83 157 255 5.20 0.43 0.49 -0.06
Ice and Recycling 150.67163.29 1.46 1.37 5.36 0.57 0.59 -0.53
Ice and Me 218.50193.10 1.75 4.14 561 055 0.21 -0.16
Ice and Gool 248.67218.34 195 4.78 5.69 0.57 -0.02 0.41
Ice and Bad 111.30152.79 1.76 2.27 5.16 0.59 0.87 -0.17
Ice and My Freedom 283.67205.62 0.97 0.77 5.81 055 -0.24 -0.34
Ice and Anger 239.67201.94 1.00 0.55 5.66 0.61 -0.11 -0.72
Al Gore and Temperature 181.67156.33 0.89 -0.35 5.50 0.54 0.25 -1.08
Al Gore and CO2 124.83110.85 0.84 -0.21 5.30 0.48 0.18 -1.08
Al Gore and Energy Conservatic 85.70 82.76 1.29 1.29 5.14 0.41 047 -0.42
Al Gore and Recycling 101.47 90.37 0.72 -0.47 5.21 0.44 0.14 -1.18
Al Gore and Me 299.17202.41 1.11 121 5.87 048 0.26 -1.04
Al Gore and Good 174.73191.92 2.27 6.26 545 056 0.72 0.34
Al Gore and Bad 145.67 86.53 0.45 -0.68 5.44 0.37 -0.28 -0.21
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Al Gore and My Freedom 243.67167.66 0.72
Al Gore and Anger 165.67 108.49 0.21
Temperature and C®2 113.00114.40 2.74

Temp. and Energy Conservation 113.83 101.65 1.33

Temperature and Recycling 132.50116.20 1.24

Temperature and Me 158.17 115.75 1.00
Temperature and Good 246.67 233.57 1.87
Temperature and Bad 100.90119.22 1.99

Temperature and My Freedom 270.00174.00 0.95
Temperature and Anger 192.17 156.64 0.98

CO2 and Energy Conservation 176.33138.70 0.72

CO2 and Recycling 200.90204.10 1.59
CO2 and Me 170.83186.91 2.49
CO2 and Gool 475.83284.55 0.90
CO2 and Bad 21.87 54.64 2.72
CO2 and My Freedofn 225.00197.72 2.19
CO2 and Anger 137.50 88.02 0.61

Energy Conserv. and Recycling 57.17 77.61 1.32
Energy Conservation and Me 80.83 65.17 0.71
Energy Conservation and Good 15.33 42.24 3.47
Energy Conservation and Bad  403.33264.55 1.15
Energ. Conserv. and My Freedb 202.50211.76 2.35
Energy Conservation and Anger 217.50133.77 0.40
Recycling and Me 71.17 69.51 1.01

Recycling and Good 27.83 96.87 4.47
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0.21

-0.88

10.90

1.45

0.37

0.92

3.45

4.22

1.48

0.52

-0.40

3.31

7.45

-0.52

6.62

7.28

-0.52

0.40

-0.43

13.05

0.54

6.72

-0.40

0.43

21.04

5.72

5.49

5.26

5.27

5.35

5.46

5.68

5.18

5.80

5.54

5.50

5.51

5.45

6.25

4.74

5.64

5.40

4.96

5.14

4.71

6.09

554

5.66

5.07

4.74

0.51 -0.18

0.45 -0.49

0.44 0.59

0.43 0.47

0.45 0.61

0.44 0.04

0.57 0.53

0.49 0.81

0.49 -0.35

0.54 -0.05

0.52 -0.09

0.63 0.25

0.52 0.98

0.47 0.25

0.32 243

0.54 0.15

0.38 -0.14

0.42 0.97

0.35 0.17

0.26 2.84

0.52 -0.31

0.57 0.55

0.47 -0.57

0.38 0.37

0.38 3.59

-0.78

-0.60

1.13

-0.42

-0.40

-0.40

0.13

0.28

-0.05

-0.69

-0.83

-0.81

0.85

-0.73

4.82

0.16

-0.23

-0.52

-0.95

8.09

1.24

0.52

0.01

-0.83

13.41



Recycling and Bat
Recycling and My Freeddhn
Recycling and Angér
Me and Good

Me and Bafi

Me and My Freedom
Me and Anger

Good and Bati

Good and My Freedom
Good and Angér

Bad and My Freedofn
Bad and Anger

My Freedom and Angr

408.33 262.64

203.73188.31

299.17196.14

56.00 108.53

253.50 230.83

49.72 65.88

216.50135.48

468.33314.72

25.86 46.92

289.31 200.78

297.90189.22

64.66 106.76

269.03 226.86

0.76

2.73

1.63

2.96

1.67

2.02

0.33

0.67

2.32

1.83

1.77

2.99

1.96

-0.04

10.55

4.48

9.82

3.05

6.21

-0.31

-0.79

5.96

4.88

5.83

10.12

4.45

6.09

5.58

5.88

491

5.70

4.93

5.65

6.19

4.79

5.85

5.89

4.98

5.76

0.58 -0.81

0.51 041
0.48 -0.27
047 1.71
0.58 0.37
0.37 0.82
0.49 -0.65
0.58 -0.15
0.29 1.66
0.48 -0.10
0.47 -0.42
0.44 1.62

0.55 0.07

1.20

0.97

1.03

2.71

-0.37

0.21

-0.20

-0.94

2.17

1.11

1.40

2.92

0.78

NOte Nmin = 29, Nmax= 30.

#The transformation used for all of these variables was: transformed eariabl

In(trimmed original variable + 100).

®The standard error of skewness was 0.43.

“The standard error of kurtosis ranged from 0.83 to 0.85.

“These pairs were trimmed. Maximum score = 1000.
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Table 2.Means, Standard Deviations, Skewness, and Kurtosis for All Pilot Study 4

Variables Before and After Transformations

Untransformed Transformed

Variables M SD Skewnest Kurtosi§ M SD Skewnes} Kurtosi$

Irritated 93.88 220.16 3.73 13.94 225 245 0.38 -1.54
Angry 41.38 158.73 5.94 36.55 1.27 2.00 1.22 0.12
Annoyed 89.50 222.76 3.67 13.50 192 2.46 0.69 -1.25

Aggravated 53.33 176.40 4.61 22.82 119 210 1.47 0.71
Manipulate 122.20 23451 2.92 8.81 275 245 0.08 -1.55

Pressure 110.78 184.71  3.29 13.63 3.09 229 -0.27 -1.46

Note N =40. None of the variables in Pilot Study 4 were trimmed.

#The transformation used for all of these variables was: item transferin¢ariginal
item + 1).

®The standard error of skewness was 0.37.

“The standard error of kurtosis was 0.73.
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Table 3.Means, Standard Deviations, Skewness, and Kurtosis for All Main Experiment

Variables Before and After Transformations

Trimmed Untransforméd Transformed)
Trim Skew- Kur- Skew- Kur-
M SD M SD

Variable/Concept Pair Value nes§ tosig nes$ tosig
Care 176.02 95.54 500.00 0.47 -0.76 5.56 0.36 -0.20 -0.43
EPA & Ice 205.32163.58 500.00 0.76 -0.76 4.82 0.61 0.23 -1.01
EPA & Al Gore 65.94 60.16 400.00 1.05 0.09 4.65 0.53 0.18 -1.13
EPA & Temperature 89.94 60.45 300.00 0.55 -0.70 4.65 0.51 0.19 -1.05
EPA & CO2 97.68 62.71 400.00 0.36 -0.98 4.65 0.52 0.25 -1.00

EPA & Energy Conservation 133.08 92.16 250.00 0.52 -0.85 4.42 0.44 0.36 -1.28

EPA & Recycling 227.28154.13 200.00 0.61 -0.84 4.35 0.41 0.49 -1.24
EPA & Me 175.65 152.26 600.00 0.96 -0.20 5.20 0.56 -0.16 -0.38
EPA & Good 214.02 153.50 300.00 0.72 -0.65 4.44 0.45 0.24 -1.39
EPA & Bad 330.95 218.56 665.00 0.39 -1.03 5.69 0.66 -0.49 -0.23
EPA & My Freedom 301.05194.58 600.00 0.25 -1.25 5.34 0.71 -0.01 -0.67
EPA & Anger 169.67 154.53 700.00 1.04 -0.08 5.63 0.69 -0.31 -0.46
Ice & Al Gore 163.79 154.21 500.00 1.12 0.07 5.33 0.67 -0.07 -0.95
Ice & Temperature 98.85 91.68 300.00 1.07 0.02 4.63 0.48 0.34 -0.88
Ice & CO2 97.44 84.69 400.00 0.92 -0.32 4.84 0.45 -0.19 -0.75

Ice & Energy Conservation 200.92 148.56 300.00 0.94 -0.30 4.90 0.46 -0.35 -0.70

Ice & Recycling 117.70 92.77 500.00 0.88 -0.38 5.07 0.54 -0.29 -0.73
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Ice & Me

Ice & Good

Ice & Bad

Ice & My Freedom

Ice & Anger

Al Gore & Temperature

Al Gore & CO2

Al Gore & Energy Conserv.

Al Gore & Recycling

Al Gore & Me

Al Gore & Good

Al Gore & Bad

Al Gore & My Freedom
Al Gore & Anger

Temperature & CO2

220.52 154.25 500.00

246.06 183.53 600.00

268.94 205.34 700.00

71.44 60.84 700.00

62.21 47.17 600.00

93.79 76.79 700.00

152.40118.33 700.00

129.41 91.42 500.00

150.51 115.77 500.00

261.00195.71 500.00

233.02 172.41 500.00

75.56 63.01 500.00

74.73 62.84 600.00

162.31 148.24 700.00

250.18 188.51 300.00

Temp. & Energy Conservatic 102.34 97.75 230.00

Temperature & Recycling
Temperature & Me
Temperature & Good

Temperature & Bad

277.67 232.24 400.00

250.14 210.27 500.00

50.31 48.96 500.00

112.76 89.87 500.00

Temperature & My Freedom 50.36 64.76 600.00

Temperature & Anger

371.31 286.53 554.00

CO2 & Energy Conservation 224.81 180.87 300.00

CO2 & Recycling

CO2 & Me

308.38 239.53 300.00

87.17 60.69 700.00
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0.73

0.70

0.91

0.92

0.50

0.86

0.92

0.66

0.93

0.57

0.68

0.83

0.84

1.20

0.67

0.95

1.13

0.99

0.85

0.92

1.35

0.77

0.91

0.89

0.60

-0.74

-0.70

-0.31

-0.11

-0.89

-0.43

-0.20

-0.60

-0.12

-1.00

-0.81

-0.38

-0.40

0.41

-0.86

-0.31

0.28

-0.17

-0.48

-0.17

0.60

-0.64

-0.37

-0.34

-0.55

5.46

5.19

5.40

5.73

5.66

5.15

5.12

4.83

4.84

5.36

4.97

5.43

5.48

5.55

4.68

4.63

4.83

5.14

5.05

5.14

5.51

5.44

4.71

4.70

5.13

0.61

0.69

0.63

0.71

0.69

0.70

0.70

0.58

0.56

0.59

0.55

0.60

0.68

0.67

0.48

0.43

0.52

0.60

0.54

0.59

0.72

0.67

0.49

0.49

0.68

-0.38 -0.34
-0.06 -0.83
-0.33 -0.37
-0.78 0.14
-0.75 -0.07
0.11 -0.95
0.18 -0.93
0.25 -0.89
0.16 -0.94
0.03 -0.58
0.01 -0.72
-0.29 -0.25
-0.32 -0.55
-0.17 -0.49
0.17 -0.90
-0.05 -1.11
0.11 -0.89
-0.13 -0.54
-0.30 -0.50
-0.15 -0.47
-0.41 -0.60
-0.32 -0.53
0.10 -0.95
0.15 -0.97

0.06 -0.67



CO2 & Good
CO2 & Bad
CO2 & My Freedom

CO2 & Anger

41.87 62.92 600.00

365.95229.78 500.00

246.54 210.55 800.00

343.82 250.52 700.00

Energy Conserv. & Recycling 52.37 48.31 201.70
Energy Conservation & Me 262.03 239.08 500.00
Energy Conservation & Gooc 35.93 40.07 300.00
Energy Conservation & Bad 186.02 155.00 900.00
Energy Conserv. & My Freec 460.14 370.95 600.00

Energy Conservation & Ange 51.95 63.06 800.00

Recycling & Me
Recycling & Good

Recycling & Bad

Recycling & My Freedom

Recycling & Anger
Me & Good

Me & Bad

Me & My Freedom
Me & Anger

Good & Bad

Good & My Freedom
Good & Anger

Bad & My Freedom
Bad & Anger

My Freedom & Anger

301.48212.86 400.00
389.92 288.61 250.00
62.09 63.35 700.00
293.60 222.40 700.00
99.13

94.24 800.00

69.85 64.75 200.00

69.50 63.19 807.00

70.24 64.86 300.00

41.46 41.77 500.00

34.44 37.16 1000.0C
160.28 116.47 300.00
44.32 43.56 671.00
309.23 208.59 900.00
214.15185.85 300.00

296.92 219.15 700.00
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1.66

0.21

1.02

0.71

0.97

1.25

0.67

0.95

0.43

1.26

0.56

0.70

1.02

0.71

1.02

0.86

0.89

0.93

0.73

0.80

0.89

0.62

0.50

1.02

0.71

1.48

-1.28

-0.11

-0.75

0.72

0.37

-1.21

-0.26

-1.38

0.52

-1.01

-0.80

-0.02

-0.77

-0.11

-0.38

-0.26

-0.32

-0.90

-0.86

-0.25

-1.03

-1.07

-0.22

-0.77

5.49

4.83

5.54

5.46

4.50

4.94

4.44

5.78

5.40

5.65

4.82

4.35

5.83

5.44

5.75

4.52

5.48

4.35

5.25

5.89

4.46

5.65

5.84

4.57

5.61

0.69

0.63

0.73

0.73

0.47

0.55

0.55

0.77

0.68

0.72

0.46

0.54

0.71

0.73

0.72

0.46

0.73

0.44

0.67

0.91

0.54

0.69

0.75

0.53

0.72

-0.32 -0.57
0.16 -1.06
-0.19 -0.39
-0.14 -0.60
031 -1.14
-0.03 -0.66
0.75 -0.75
-0.44 -0.31
-0.14 -0.60
-0.31 -0.34
-0.22 -0.66
1.09 -0.10
-0.87 0.28
-0.11 -0.67
-0.46 -0.15
0.14 -1.02
0.13 -0.57
0.43 -1.46
-0.08 -0.71
-0.42 -0.87
0.62 -0.90
-0.44 -0.35
-0.51 -0.13
0.34 -1.08

-0.35 -0.51



Irritated 40.87 41.32 200.00 0.42 -1.49 3.17 1.30 -0.15-1.71

Angry 14.28 23.98 100.00 1.45 0.55 2.32 1.05 0.98 -0.80
Annoyed 37.20 40.65 200.00 0.61 -1.29 3.07 1.28 -0.01 -1.70
Aggravated 25.09 36.27 150.00 1.21 -0.11 2.65 1.22 0.58 -1.37
Threat 1 87.79 82.03 500.00 0.69 -0.68 5.60 2.31 0.00 -1.25
Threat 2 35.73 50.47 200.00 1.24 0.15 4.01 1.85 0.81 -0.88
Threat 3 79.04 82.40 400.00 0.90 -0.38 5.33 2.33 0.23 -1.22
Threat 4 96.67 96.14 500.00 0.89 -0.30 5.74 2.48 0.13 -1.16

Relevant Negative Thoughts 1.30 1.73 na 126 -0.76 0.96 0.51 0.69 -0.99

Irritated at Message Soufce 28.21 38.74 150.00 0.99 -0.76 n/a n/a n/a nla

Note. Nnin = 437, Nmax= 439

#Because some of untransformed values were quite large, means, standard deviations
skewness, and kurtosis for the untransformed data were performed on the v#netble
were trimmed to a lower value (see text).

PFor specific transformations see text.

“The standard error of skewness ranged from 0.12 to 0.13.

4The standard error of kurtosis ranged from 0.23 to 0.26.

®TheN for this variable was 354, because the questions regarding whether the
participants were irritated at the message source was only includecexptreamental,

but not in the control conditions.
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Table 4.Determining the Number of Dimensions

> of All k-1 Averag8 Dimension 1 Dimension 2
Space Number/Condition Positive Eigenvalues Eigenvalues
Eigenvalues
1. Low Threat without Restoration at the Immediate Time 192579.74 38515.95 101245.70 55577.13
2. Low Threat without Restoration at a One-Minute Delay 253636.17 50727.23  121208.50 86292.30
3. Low Threat without Restoration at a Two-Minute Delay 125408.38 20901.40 63641.82 33407.09
4. Low Threat with Restoration at the Immediate Time 165662.08 27610.35 79096.98 49661.88
5. Low Threat with Restoration at a One-Minute Delay 216281.82 43256.36  122811.10 54756.39
6. Low Threat with Restoration at a Two-Minute Delay 245603.85 40933.98 148788.70 61332.10
7. High Threat without Restoration at the Immediate Time 192741.92 32123.65 108514.50 50123.65
8. High Threat without Restoration at a One-Minute Delay 235480.83 39246.81 116495.00 77378.10
9. High Threat without Restoration at a Two-Minute Delay 188426.78 31404.46 96800.38 56299.10
10. High Threat with Restoration at the Immediate Time 184292.95 36858.59 83635.64 64769.43
11. High Threat with Restoration at a One-Minute Delay 182847.00 36569.40 103574.30 37571.09
12. High Threat with Restoration at a Two Minute Delay 184836.61 30806.10 86826.94 61309.27
13. Control at the Immediate Time 220175.80 7 31453.68  112388.60 65744.88
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14. Control at a One-Minute Delay 175939.70 7 25134.24  120645.70 29335.35

15. Control at a Two-Minute Delay 309513.70 5 61902.74  151298.00 105345.00

@k is a number of dimensions with positive eigenvalues.

& (= all positive Eigenvaluesk/— 1), wherek is a number of dimensions with positive eigenvalues.
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Table 5.Determining the Eigenvalue Ratio for Significance Calculations

The Ratio of The Ratio of
the the
TheX of Dimension1l Dimension 2

Dimension Dimension Eigenvalue: Eigenvalue to Eigenvalue to

1 2 for All theX of All theX of All

Space Number/Condition Eigenvalue Eigenvalue Dimensions Eigenvalues Eigenvalues
1. Low Threat without Restoration at the Immediate Tim&01245.70 55577.13 135646.70 0.75 0.41
2. Low Threat without Restoration at a One-Minute Delay21208.50 86292.30 182873.10 0.66 0.47
3. Low Threat without Restoration at a Two-Minute Delays3641.82 33407.09 87933.30 0.72 0.38
4. Low Threat with Restoration at the Immediate Time 79096.98 49661.88 111888.90 0.71 0.44
5. Low Threat with Restoration at a One-Minute Delay 122811.10 54756.39 154053.50 0.80 0.36
6. Low Threat with Restoration at a Two-Minute Delay 148788.70 61332.10 161095.80 0.92 0.38
7. High Threat without Restoration at the Immediate Timgog514.50 50123.65 126020.00 0.86 0.40
8. High Threat without Restoration at a One-Minute Delay16495.00 77378.10 166774.00 0.70 0.46
9. High Threat without Restoration at a Two-Minute Delag6800.38 56299.10 130398.10 0.74 0.43

140



10. High Threat with Restoration at the Immediate Time 83635.64
11. High Threat with Restoration at a One-Minute Delay 103574.30

12. High Threat with Restoration at a Two-Minute Delay 86826.94

13. Control at the Immediate Time 112388.60
14. Control at a One-Minute Delay 120645.70
15. Control at a Two-Minute Delay 151298.00

64769.43

37571.09

61309.27

65744.88

29335.35

122509.60

117397.50

130512.50

151870.90

120517.30

105345.00179021.30

0.68

0.88

0.67

0.74

1.00

0.85

0.53

0.32

0.47

0.43

0.24

0.59
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Table 6.0verall Variance-Adjusted ANOVAs and Correlations for H1-H4

Adjusted
Mean Partial Eta Eta

Dependent Variabfe df Square F Sig. Squared Squared
Recycling and Me D1 2,84 2.35 20.60 <.01 0.33 0.31 S55**
Recycling and Me D2 2,84 0.25 7.91 <.01 0.16 0.14 -.38**
Recycling and Good D1 2,84 1.97 10.60 <.01 0.20 0.18 .36%*
Recycling and Good D2 2,84 0.34 6.47 <.01 0.13 0.11 -.35%*
Recycling and Bad D1 2,84 6.64 30.01 <.01 0.42 0.40 53**
Recycling and Bad D2 2,84 0.32 5.00 <.01 0.11 0.09 -.26**
Recycling and Anger D1 2,84 3.32 12.60 <.01 0.23 0.21 39**
Recycling and Anger D2 2,84 0.53 7.29 <.01 0.15 0.13 -.38**

Note The bivariate correlations reported in this table are between the indepeaigoie (i.e., amount of threat to freedom)

and the dependent variable listed in the first column of this table.

2D stands for dimension.

** p<.01 level, 2-tailed.
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Table7. Variance-Adjusted Tests for Significance Calculations in H4

Dependent Variabl@ Means being compared: control condition vs. low threat conditions t df p°
Recycling and Me D1 3.56D0=0.30;n = 28) vs. 3.708D=0.32;n = 31) 1.73 57 .09
Recycling and Me D2 2.08D0=0.17;n=28) vs. 2.03%$D=0.17;n = 31) 1.13 57 .26
Recycling and Good D1 3.36D=0.42;n=28) vs. 3.258D=0.41;n = 31) 0.55 57 .58
Recycling and Good D2 1.98D=0.24;n=28) vs. 1.78%D=0.23;n = 31) 261 57 .01
Recycling and Bad D1 4.48D=0.41;n=28) vs. 4.343%D= 0.55;n = 31) 047 57 .64
Recycling and Bad D2 2.58D=0.24;n = 28) vs. 2.38%D=0.30;n = 31) 281 57 .01
Recycling and Anger D1 4.2%D=0.46;n = 28) vs. 4.24%D=0.51;n = 31) 0.39 57 .70
Recycling and Anger D2 2.58D=0.27;n = 28) vs. 2.33%D=0.28;n = 31) 251 57 .02

2D stands for dimension.
*Because the comparisons for H1 through H4 are nonorthogonal, a Bonferroni@momest used that adjusts the significance
level for the number of comparisons to be made. There were three planned comparidehig s the significance level

for these analyses was (.05/3) or .017.
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Table 8.Calculations for Jackknife Procedures to Test Significances in H1-H4: Coordinaté® fGohcepts of Interest on

Dimension One

Low Low Low Low

Threat_aft  Control_alf  Threat_jkf Control_jk  Threat jk2 Control_jk2 Threat_jk3 Control_jk?

Recycling  -76.22 -90.41 -129.83 -137.39 -132.89 -136.95 -93.21 -120.22
Me -38.06 -33.61 -80.02 -64.58 -88.82 -77.06 -126.60 -92.36
Good -191.11 -168.03 -196.14 -189.23 -191.93 -171.59 -208.82 -200.07
Bad 321.62 325.25 322.18 330.74 317.78 313.43 308.24 295.37
Anger 270.39 265.57 265.94 263.12 280.98 265.68 254.86 257.94

*Notationall indicates that the data from all participants in a particular condition \eds us

PNotationjk indicates that the data from two-thirds of the participants in a particulaticongias used. A number nextjto

indicates which two thirds were used.
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Table 9.Calculations for Jackknife Procedures to Test Significance of H1-H4: Coordinates footivepts of Interest on

Dimension Two

Low Low Low Low

Threat_aft  Control_alf Threat jkf Control jkf Threat_jk2 Control_jk2 Threat_jk3 Control_jk3

Recycling -83.74 -71.32 -102.99 -97.46 -91.29 -95.17 -104.03 -112.20
Me 201.48 209.85 198.60 211.85 209.18 195.84 175.12 186.00
Good 88.42 104.31 82.90 94.39 82.77 90.92 26.63 80.62
Bad 21.45 20.14 34.69 20.53 50.45 47.83 80.01 90.25
Anger 112.04 121.11 135.76 135.14 115.27 133.29 148.45 177.04

*Notationall indicates that the data from all participants in a particular condition \eds us

PNotationjk indicates that the data from two-thirds of the participants in a particulaticondias used. A number nextjto

indicates which two thirds were used.
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Table 10 Calculations for Jackknife Procedures to Test Significance of H1-H4: CalculatingiGagiis for the Concepts of

Interest on Dimension One

3(difference_all) -
(control — low-threat). . jkga 2(difference_jR b t|2df| t|2df|

al  jkI k2 jk3 jkI jk2 k3 M YN° SD SE at.05*SE Range

Recycle -14.19 -7.55 -4.06 -27.01 -2745 -34.44 1141681 173 24.73 14.28 4.30 61.40 44.60-78.21
Me 445 1544 11773424 -1751 -10.17 -55.13 -27.60 1.724.12 13.92 430 59.87 32.27-87.48
Good 23.07 6.91 20.34 8.75 55.4 28.54 51.72 4522 173 1456 841 4.3036.15 81.37-9.07
Bad 3.62 856 -4.35 -12.87 -6.25 19.58 36.616.65 1.73 21.58 12.46 4.30 53.58 70.23-(-36.94)

Anger -483 -282 -1529 3.09 -885 16.11 -20.65 -4.46 1.18.77 10.84 4.30 46.60 42.13-(-51.06)

%In this step differences in locations for a concept of interest betlveawd conditions in dimension one were calculated. These
procedures were repeated for the three jackknifed subsamples aunldl diagafset. The results of these calculations were used as a proxy
for standard deviations.

®Following Mosteller and Tukey’s (1977) procedure, the following formulabeamsed to calculate a pseudo-mean for each concept of
interest on the first dimensioMN [y ai)] — [(N -1) (y)], whereN is the number of all jackknifed subsamplesg, i the location difference
for the concept of interest on dimension one between the two conditions usirangiermed data derived from all the participants, and y

i Is the location difference on dimension one between the two conditiansr@fst for the concept of interest using the coordinates
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derived from each jackknifed subsample. To obtain the mean for theptafigaterest, the outcome of this formula for each jackknifed
subsample has to be averaged.

‘N is a number of jackknifed subsamplés<( 3).

4To obtain a pseudo standard error, the following formula was G&éd\.

A confidence interval was computed, wheretthialue with appropriate degrees of freedom and alpha level was used.
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Table 11 Calculations for Jackknife Procedures to Test Significance of H1-H4: CalculatingiGagiis for the Concepts of

Interest on Dimension Two

t2df]
3(difference_all) - at  t|2df|
(control — low-threat); s 2(difference_jR ° M YN SD SE 05 *SP Range

al  jkI jk2 jk3 kI jk2  jk3

Recycling 12.4: 553 -3.88 -8.17 26.19 45.01 5359 41.60 114301 8.09 4.30 34.79 76.39-6.80

Me 8.37 13.25 -13.3410.87 -1.39 5179 336 1792 12942 16.99 430 73.05 90.97-(-55.13)
Good 15.8¢ 11.49 8.14 53.98 24.68 31.37 -60.30.42 1.7351.10 29.51 4.30 126.87125.45-(-128.29)
Bad -1.31-14.16 -2.63 10.25 24.38 1.32 -24.42 042 122341 14.09 4.3060.61 61.03-(-60.18)

Anger 9.07 -0.62 18.02 2859 2845 -8.83 -299B45 1.7329.58 17.08 4.3073.43 69.99-(-76.88)

%In this step differences in locations for a concept of interest betlveeawd conditions on dimension two were calculated. These
procedures were repeated for the three jackknifed subsamples aunldl diagafset. The results of these calculations were used as a proxy
for standard deviations.

®Following Mosteller and Tukey’s (1977) procedure, the following formutebsaused to calculate a pseudo-mean for each concept of
interest on the second dimensioN:(f )] — [(N -1) (yj)], whereN is the number of all jackknifed subsampleg; i the location

difference for the concept of interest on dimension two between theamditions using the transformed data derived from all the
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participants, and y is the location difference on dimension two between the two conditiontecést for the concept of interest using
the coordinates derived from each jackknifed subsample. To obtain the m#sdoncept of interest, the outcome of this formula for
each jackknifed subsample has to be averaged.

‘N is a number of jackknifed subsamplék<( 3).

4 To obtain a pseudo standard error, the following formula was S&¥d\.

°A confidence interval was computed, wheretthielue with appropriate degrees of freedom and alpha level was used.
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Tablel2. Variance-Adjusted t Tests for Significance Calculations in H2

Dependent Variabfe Means being compared: low threat condition vs. high threat condition df p°
Recycling and Me D1 3.766D0=0.32;n=31) vs. 4.123D= 0.40;n = 28) 447 57 <.01
Recycling and Me D2 2.05D0=0.17;n=31) vs. 1.90%D=0.18;n = 28) 285 57 <.01
Recycling and Good D1 3.25D=0.41;n=31) vs. 3.733D=0.46;n = 28) 424 57 <.01
Recycling and Good D2 1.78D=0.23;n=31) vs. 1.72%D=0.21;n = 28) 1.04 57 =.30
Recycling and Bad D1 4.38D=0.55;n=31) vs. 5.21%D=0.42;n = 28) 6.77 57 <.01
Recycling and Bad D2 2.38D=0.30;n=31) vs. 2.40%D= 0.20;n = 28) 0.30 57 =.77
Recycling and Anger D1 4.28D=0.51;n=31) vs. 4.85%D=0.57;n = 28) 434 57 <.01
Recycling and Anger D2 2.3%5D=0.28;n=31) vs. 2.243D= 0.26;n = 28) 128 57 =.21

2D stands for dimension.
*Because the comparisons for H1 through H4 are nonorthogonal, a Bonferroniamomest used that adjusts the significance
level for the number of comparisons to be made. There were three planned compaiitlbhil| thus the significance level

for these analyses was (.05/3) or .017.

150



Tablel3. Variance-Adjusted t Tests for Significance Calculations in H3

Dependent Variabfe Means being compared: control condition vs. high threat condition t df p
Recycling and Me D1 3.56D0=0.30;n = 28) vs. 4.123D= 0.40;n = 28) 5.93 54 <.01
Recycling and Me D2 2.08D0=0.17;n=28) vs. 1.90%D=0.18;n = 28) 3.85 54 <.01
Recycling and Good D1 3.38D=0.42;n=28) vs. 3.73%D=0.46;n = 28) 3.57 54 <.01
Recycling and Good D2 1.98D=0.24;n=28) vs. 1.72%D=0.21;n = 28) 3.65 54 <.01
Recycling and Bad D1 4.46D=0.41;n=28) vs. 5.21%D=0.42;n = 28) 7.30 54 <.01
Recycling and Bad D2 2.58D=0.24;n = 28) vs. 2.40%D= 0.20;n = 28) 3.05 54 <.01
Recycling and Anger D1 4.2%D=0.46;n = 28) vs. 4.85%D=0.57;n = 28) 4.05 54 <.01
Recycling and Anger D2 2.58D=0.27;n = 28) vs. 2.243D = 0.26;n = 28) 381 54 <.01

2D stands for dimension.

PBecause the comparisons for H1 through H4 are nonorthogonal, a Bonferronimomext used that adjusts the significance

level for the number of comparisons to be made. There were three planned compakkehl| thus the significance level

for these analyses was (.05/3) or .017.
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Table 14 Overall Variance-Adjusted ANOVAs and Correlations for Significance CalculationS in H

Adjusted
Mean Partial Eta Eta
Dependent Variabfe df Square F Sig. Squared Squared r
Recycling and Me D1 3,111 3.77 29.67 <.01 45 43 A2**
Recycling and Me D2 3,111 2.31 47.61 <.01 .56 .55 .05 -
Recycling and Good D1 3,111 3.00 17.33 <.01 .32 .30 .38**
Recycling and Good D2 3,111 2.09 33.35 <.01 A7 46 -.02

Note The bivariate correlations reported in this table are between the independsdiie\(ae., conditions coded linearly) and
the dependent variable listed in the first column of this table.

2D stands for dimension.

** p<.01 level, 2-tailed.
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Table 15 Overall Variance-Adjusted ANOVAs and Correlations for Significance Calculations in RQ1

Mean Partial Eta  Adjusted
Dependent Variabfe df Square F Sig. Squared Eta Squared
Energy Conservation and Me D1 2,84 2.29 13.05 <.01 24 22 A43**
Energy Conservation and Me D2 2,84 0.34 7.06 <.01 14 A2 -.38**
Energy Conservation and Good D1 2, 84 2.11 11.18 <.01 21 19 .38**
Energy Conservation and Good D2 2, 84 0.30 5.61 <.01 A2 .10 -.33**

Note The bivariate correlations reported in this table are betweemdependent variable (i.e., amount of threat to freedom)

and the dependent variable listed in the first column of this table.

apD stands for dimension.

** p<.01 level, 2-tailed.
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Table 16 Variance-Adjusted t Tests for Significance Calculations in RQ1

Conditions being  Dependent Variabfe Means being compared: t df p
compared:
Control vs. high threat Energy Conservation M = 3.67 8D=0.42;n=28) vsM =4.17 SD=0.47;n = 28) 420 54 <.01
and Me D1
Energy Conservation M =2.156D=0.24;n=28)vsM =1.93 ED=0.22;n = 28) 358 54 <01
and Me D2
Energy Conservation M = 3.33 D= 0.46;n=28) vsM = 3.78 SD= 0.45;n = 028) 3.70 54 <.01
and Good D1
Energy Conservation M =1.956D=0.27;n=28) vsM =1.75 8D=0.21;n = 28) 3.09 54 <.01
and Good D2
High vs. low threat  Energy Conservation M = 4.17 8§D=0.47;n=28) vsM = 3.69 §D=0.36;n = 31) 443 57 <.01
and Me D1
Energy Conservation M =1.93 §D=0.22;n=28)vsM =2.02 D= 0.20;n=31) 165 57 =.11
and Me D2
Energy Conservation M =3.78 SD=0.45;n=28) vsM =3.29 ED= 0.40;n = 31) 443 57 <.01
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and Good D1

Energy Conservation M =1.75 6D=0.21;n=28) vsM =1.81 ED=0.22;n = 31) 1.07 57 =.29
and Good D2
Control vs. low threatEnergy Conservation M =3.67 ED=0.42;n=28) vsM =3.69 ED=0.36;n=31) 20 57 =.85

and Me D1

Energy Conservation M =2.156D=0.24;n=28)vsM =2.02 D= 0.20;n=31) 227 57 =.03
and Me D2

Energy Conservation M =3.33 SD=0.46;n=28) vsM =3.29 ED=0.40;n = 31) 35 57 =72
and Good D1

Energy Conservation M =1.956D=0.27;n=28) vsM =1.81 ED=0.22;n = 31) 219 57

.03

and Good D2

2D stands for dimension.
®Because the comparisons are nonorthogonal, a Bonferroni correction wasatisetjusts the significance level for the
number of comparisons to be made. There were three planned comparisons, thus trensggtefrel for these analyses was

(.05/3) or .017.
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Table 17 Overall Variance-Adjusted ANOVAs and Correlations for Significance Calculation@2n R

Adjusted
Mean Partial Eta Eta
Dependent Variabl df Square F Sig. Squared Squared r
Energy Conservation and Me D1 3,111 3.72 22.73 <.01 .38 .36 .38**
Energy Conservation and Me D2 3,111 2.39 40.22 <.01 .52 51 -.06
Energy Conservation and Good D1 3,111 2.89 16.23 <.01 31 .29 37
Energy Conservation and Good D2 3,111 2.27 34.23 <.01 48 A7 -.03

Note The bivariate correlations reported in this table are between the indepenadie\(ae., conditions coded linearly) and
the dependent variable listed in the first column of this table.

2D stands for dimension.

** p < .01 level, 2-tailed.
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Table 18 Overall Variance-Adjusted ANOVAs and Correlations for Significance Calculations in H6

Partial Adjusted
Mean Eta Eta
Dependent Variable df Square F Sig. Squared Squared
Recycling and Me D1 2,85 4.37 37.15 <.01 A7 45 -.50**
Recycling and Me D2 2,85 0.83 22.62 <.01 .35 .33 27
Recycling and Good D1 2,85 4.26 30.38 <.01 42 40 - 49%*
Recycling and Good D2 2,85 0.56 13.13 <.01 24 22 17

Note The bivariate correlations reported in this table are between the indepeaioie (i.e., time) and the

dependent variable listed in the first column of this table.

2D stands for dimension.

* p<.05 level, 2-tailed. *p < .01 level, 2-tailed.
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Table 19 Overall Variance-Adjusted ANOVAs and Correlations for Significance Calculations in RQ3 (HightWith

Restoration Condition)

Adjusted
Mean Partial Eta Eta
Dependent Variablg df Square F Sig. Squared Squared r
Recycling and Me D1 2,84 8.71 66.74 <.01 .61 .61 -.08
Recycling and Me D2 2,84 8.20 162.07 <.01 .79 .79 -.23*
Recycling and Good D1 2,84 8.70 52.15 <.01 .55 54 -.09
Recycling and Good D2 2,84 6.29 105.42 <.01 72 71 -.24*

Note The bivariate correlations reported in this table are between the independdie\ae., time) and the dependent

variable listed in the first column of this table.
2D stands for dimension.

* p <.05 level, 2-tailed.

158



Table 20 Overall Variance-Adjusted ANOVAs and Correlations for Significance Calculations in RQ3 (Leat T¥ith

Restoration Condition)

Partial
Mean Eta Adjusted Eta
Dependent Variablg df Square F Sig. Squared Squared r
Recycling and Me D1 2,85 9.48 68.58 <.01 .62 .61 AT
Recycling and Me D2 2,85 1.47 46.15 <.01 52 51 - 42%*
Recycling and Good D1 2,85 6.26 32.54 <.01 43 42 .66**
Recycling and Good D2 2,85 1.12 25.11 <.01 37 .36 - 43**

Note The bivariate correlations reported in this table are between the independdie\ae., time) and the dependent

variable listed in the first column of this table.

2D stands for dimension.

** p<.01 level, 2-tailed.
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Appendices

Appendix A: The Questionnaire for Pilot Study 1
Department of Communication, University of Maryland
Researchers at the University of Maryland are studying whasigsumg people on campus
perceive to be exposed to. The wiEKPOSED” in this context means thgou hear about
them from parents, media, your friends, or other sourcesWe would like you to answer the

guestion that follow to help us to learn about those issues. There dgbtrar wrong answers;
we are interested in your views.

Part 1. Please list the issues below:

1.

5.

Part 2: Please fill out the questions below.
1. My age is years.
2. lam MALE FEMALE (circle one)

3. Please indicate your ethnicity:

AFRICAN AMERICAN, AFRICAN, BLACK

HISPANIC, LATINO, MEXICAN AMERICAN, CUBN AMERICAN, PUERTO
RICAN

ASIAN/CHINESE/JAPANESE AMERICAN, PACG-ISLANDER, CHINESE,
JAPANESE

AMERICAN INDIAN, NATIVE AMERICAN

CENTRAL ASIAN, INDIAN, PAKISTANI

ARAB, ARAB AMERICAN

JEWISH

WHITE, EUROPEAN AMERICAN NON-JEWISH

OTHER: (PLEASE SPECIFY)
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4. Please indicate what year you are in college (CIRCLE ONE):

FRESHMAN SOPHOMORE JUNIOR SENIOR MASTERS DOCTORAL
OTHER

THANK YOU FOR YOUR HELP!

161



Appendix B: The Questionnaire for Pilot Study 2

Department of Communication

University of Maryland

Part 1. WORD ASSOCIATION EXERCISE:

Instructions Think about the phrase "GLOBAL WARMINGWrite down whatever
associations come to mind when you hear this phrase. Please use a WORD orTa SHOR
PHRASE for each answer. You have 1 minute to write down your list of thoughts and
associations.

10.

11.

12.

13.

14.

15.

PLEASE TURN THE PAGE =
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Part 2: Please fill out the questions below.
1. My age is years.
2. lam MALE FEMALE (circle one)

3. Please indicate your ethnicity:

AFRICAN AMERICAN, AFRICAN, BLACK

HISPANIC, LATINO, MEXICAN AMERICAN, CUBN AMERICAN, PUERTO
RICAN

ASIAN/CHINESE/JAPANESE AMERICAN, PACEISLANDER, CHINESE,
JAPANESE

AMERICAN INDIAN, NATIVE AMERICAN

CENTRAL ASIAN, INDIAN, PAKISTANI

ARAB, ARAB AMERICAN

JEWISH

WHITE, EUROPEAN AMERICAN NON-JEWISH

OTHER: (PLEASE SPECIFY)

4. Please indicate what year you are in college (CIRCLE ONE):

FRESHMAN SOPHOMORE JUNIOR SENIOR MASTERS DOCTORAL
OTHER

THANK YOU FOR YOUR HELP!
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Appendix C: The Questionnaire for Pilot Study 3

Instructions type 1: Measuring distances usiSQCIAL INCHES.

We'd like you to estimate differences between pairs of concepts. Differeandbe
measured isocial inches To help you to know how big a social inch is, think of the
moderate distance between two concepts as 100 social inches.

Considering the pairs of concepts below, please remember the following. The more
different you think the concepts are from each other, the larger the number of social
inches between them. If you think that these concepts are more different than the
difference between two moderately different concepts, then write a ngnaager than
100. If you think that they are less different than moderately different pmcese a
number smaller than 100. If you think there is no difference between themzevot¢0).
You can use any number from zero on up, such as 18, 193, or 347. Thus,

These two concepts are identical = 0
These two concepts are moderatdifferent = 100
Use any number from zero on up

Please keep in mind that there is no correct answer; do your best when apsveerin
guestions.

Example: Please indicate the difference (distance in social indieween the following pair
of concepts:

[2)

write your number here

A local bar and the campus student union social incheslifferent

rite your number here

A local bar and me social incheslifferent
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Instructions type 22 OPINIONS

We would like to know how knowledgeable you are about world history. To answer this
guestion use a number from 0 (zero) to infinity. Zero means you are not knowledgeable at
all, and higher numbers represent greater levels of knowledge. If you are relyderat
knowledgeable, rate your knowledge as 100. If your knowledge is asiceuch as

moderate knowledge level, rate your knowledge as 200; if your knowledge o half
moderate knowledge level, rate your knowledge a¥60.can use any number from

zero on up, such as 18, 193, or 34Thus,

| have no knowledge on this issue at all =0
| have_moderat&nowledge on this issue = 100
Use any number from zero on up

Questions

Instructions write your number here:

1. Howknowledgeable
are you about world
history?

I have no knowledge about world history =0
I have_moderatknowledge about world history = 100
Use any number from zero on up

2. How much do yogare
about world history?

| do not care about world history at all = 0
| moderatelycare about world history = 100
Use any number from zero on up
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Department of Communication

University of Maryland

Part 1: In the section below you will be asked to estimate differences of pairs ofptence
Please answer the questions below, following the instructions provided.

Instructions: We’d like you to estimate differences between pairs of concepts.
Differences can be measured in social inches. To help you to know how big a
social inch is, think of the moderate distance between two concepts as 100 social
inches.

Considering the pairs of concepts below, please remember the following. The
more different you think the concepts are from each other, the larger the number
of social inches between them. If you think that these concepts are morendiffer
than the difference between two moderately different concepts, then write a
number greater than 100. If you think that they are less different than moderately
different concepts, use a number smaller than 100. If you think there is no
difference between them, write zero (0). You can use any number from zero on
up, such as 18, 193, or 347.

write your number here

Melting ice and Al Gore are social incheslifferent

Melting ice and rising temperature social inchedglifferent

Melting ice and pollution (carbon dioxide: §C social incheglifferent
Melting ice and conservation of energy social incheglifferent

Melting ice and recycling social incheglifferent

Melting ice and me social incheslifferent

Melting ice and good social incheslifferent
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Melting ice and baq

social inchedglifferent

Melting ice and my freedon

=

social inchedglifferent

Melting ice and ange

=

social inchedglifferent

Al Gore and rising temperatu

e

social incheslifferent

Al Gore and pollution (carbon dioxide: GO

social incheslifferent

Al Gore and conservation of ener

social incheslifferent

Al Gore and recycling

social inchedglifferent

Al Gore and Me

social inchedglifferent

Al Gore and Good

social inchedglifferent

Al Gore and bad

social incheslifferent

Al Gore and my freedon

social incheslifferent

Al Gore and ange

social incheslifferent

Rising temperature and pollutig

social inchedglifferent

Rising temperature and conservation of eng

rgy

social inchedglifferent

Rising temperature and recycli+g

social inchedglifferent
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Rising temperature and n

e

social inchedglifferent

Rising temperature and goc

nd

social inchedglifferent

Rising temperature and b

ad

social inchedglifferent

Rising temperature and my freedg

m

social incheslifferent

Rising temperature and ang

social incheslifferent

Pollution (CQ) and conservation of energ

)y

social incheslifferent

Pollution (carbon dioxide: C{pand recycling

social inchedglifferent

Pollution (carbon dioxide: Cand me

social inchedglifferent

Pollution (carbon dioxide: Cand good

social inchedglifferent

Pollution (carbon dioxide: C{pand bad

social incheslifferent

Pollution (carbon dioxide: C{pand my freedon

social incheslifferent

Pollution (carbon dioxide: Cand ange

social incheslifferent

Conservation of energy and recycli

social inchedglifferent

Conservation of energy and n

ne

social inchedglifferent

Conservation of energy and go

social inchedglifferent
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Conservation of energy and b

social inchedglifferent

Conservation of energy and my freed

social inchedglifferent

Conservation of energy and ang

er

social inchedglifferent

Recycling and me

social incheslifferent

Recycling and goo(

]

social incheslifferent

Recycling and bag

social incheslifferent

Recycling and my freedor

>

social inchedglifferent

Recycling and ange

social inchedglifferent

Me and good

social inchedglifferent

Me and bad

social incheslifferent

Me and my freedor+

social incheslifferent

Me and angef

social incheslifferent

Good and bag

)

social inchedglifferent

Good and my freedon

jn}

social inchedglifferent

Good and ange

=

social inchedglifferent
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social inchedglifferent

-

Bad and my freedon

Bad and ange social incheglifferent

=

My freedom and ange social incheglifferent

=

Part 2: Please answer the question below. We would like to know how much you believe in
global warming. To answer this question use a number from 0 (zero) to infimbyniéans you
do not believe in global warming at adind higher numbers represent greater levels of belief in
global warming. If you moderatelelieve in global warming, rate your belief as 100. If you
believe in global warming twicas much as moderate level of belief, rate your belief as 200; if
your belief in global warming is hadiff moderate belief level, rate your belief as¥0u can use
any number from zero on up, such as 18, 193, or 34Thus,

If you do not believe this source at all =0

If you believe this source moderately = 100

There’s no highest numbddse any number from zero on up (e.g., 37, 59, 223).

Questions Instructions write your number here:
1. How much do you | | don’t believe in global warming at all = 0
believe inglobal | moderatelybelieve in global warming = 100
warming? Use any number from zero on up

Part 3: Please fill out the questions below.
1. My age is years.
2. lam MALE FEMALE (circle one)

3. Please indicate your ethnicity:

AFRICAN AMERICAN, AFRICAN, BLACK

HISPANIC, LATINO, MEXICAN AMERICAN, CUBN AMERICAN, PUERTO
RICAN

ASIAN/CHINESE/JAPANESE AMERICAN, PACEISLANDER, CHINESE,
JAPANESE

AMERICAN INDIAN, NATIVE AMERICAN

CENTRAL ASIAN, INDIAN, PAKISTANI

ARAB, ARAB AMERICAN
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JEWISH

WHITE, EUROPEAN AMERICAN NON-JEWISH

OTHER: (PLEASE SPECIFY)

4. Please indicate what year you are in college (CIRCLE ONE):

FRESHMAN SOPHOMORE JUNIOR SENIOR MASTERS DOCTORAL
OTHER

THANK YOU FOR YOUR HELP!
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Appendix D. Determining Dimensions: Scree Plot for Eigenvalues for All Conditi
Figure D-1.Scree Plot of Eigenvalues for Space 1 (Low Threat without Restoration at the

Immediate-Time Condition)

120000 -
100000 -
80000 +
60000 -

40000 -

Eigenvalues

20000 +

-20000 -

-40000 -
Dimensions

Note. The eigenvalues were obtained after rotating the maps in asénes fashion

within each appropriate experimental condition.
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Figure D-2.Scree Plot of Eigenvalues for Space 2 (Low Threat without Restoration at a

One-Minute-Delay Condition)

140000 -~
120000 +
100000 -
80000 -
60000 -
40000 +

Eigenvalues

20000 -

0 ¢ & T T T
-20000 -

-40000 -
Dimensions

Note. The eigenvalues were obtained after rotating the maps in aséines fashion

within each appropriate experimental condition.
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Figure D-3.Scree Plot of Eigenvalues for Space 3(Low Threat without Restoration at a

Two-Minute-Delay Condition)

70000 -
60000 -
50000 -
40000 +
30000 -
20000 -

Eigenvalues

10000 +

10000 1 1 2 3 4 5 6 7 8 9 11 12
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Note. The eigenvalues were obtained after rotating the maps in aséines fashion

within each appropriate experimental condition.
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Figure D-4.Scree Plot of Eigenvalues for Space 4 (Low Threat with Restoration at the

Immediate-Time Condition)

100000 ~
80000 -
60000 -
40000 -

20000 -

Eigenvalues

-20000 ~

-40000 -
Dimensions

Note. The eigenvalues were obtained after rotating the maps in aséines fashion

within each appropriate experimental condition.
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Figure D-5.Scree Plot of Eigenvalues for Space 5 (Low Threat with Restoration at a

One-Minute-Delay Condition)
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Dimensions

Note. The eigenvalues were obtained after rotating the maps in thesénes fashion

within each appropriate experimental condition.
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Figure D-6.Scree Plot of Eigenvalues for Space 6 (Low Threat with Restoration at a

Two-Minute-Delay Condition)

200000+
150000
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Dimensions

Note. The eigenvalues were obtained after rotating the maps in thesénes fashion

within each appropriate experimental condition.
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Figure D-7.Scree Plot of Eigenvalues for Space 7 (High Threat without Restoration at

the Immediate-Time Condition)

120000 -
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Dimensions

Note. The eigenvalues were obtained after rotating the maps in aséines fashion

within each appropriate experimental condition.
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Figure D-8.Scree Plot of Eigenvalues for Space 8 (High Threat without Restoration at a

One-Minute-Delay Condition)
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Note. The eigenvalues were obtained after rotating the maps in aséines fashion

within each appropriate experimental condition
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Figure D-9.Scree Plot of Eigenvalues for Space 9 (High Threat without Restoration at a

Two-Minute-Delay Condition)
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Note. The eigenvalues were obtained after rotating the maps in thesénes fashion

within each appropriate experimental condition.
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Figure D-10.Scree Plot of Eigenvalues for Space 10 (High Threat with Restoration at the

Immediate-Time Condition)

100000 -
80000 -
60000 -
40000 +

20000 +

Eigenvalues

o
L 4

-20000 +

-40000 -
Dimensions

Note. The eigenvalues were obtained after rotating the maps in thesénes fashion

within each appropriate experimental condition.
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Figure D-11.Scree Plot of Eigenvalues for Space 11 (High Threat with Restoration at a

One- Minute-Delay Condition)
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Note. The eigenvalues were obtained after rotating the maps in aséinesfashion

within each appropriate experimental condition.

182



Figure D-12Scree Plot of Eigenvalues for Space 12 (High Threat with Restoration at a

Two- Minute-Delay Condition)
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Note. The eigenvalues were obtained after rotating the maps in aséines fashion

within each appropriate experimental condition.
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Figure D-13.Scree Plot of Eigenvalues for Space 13 (Control at the Immediate-Time

Condition)
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Note. The eigenvalues were obtained after rotating the maps in aséres fashion

within each appropriate experimental condition.
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Figure D-14 Scree Plot of Eigenvalues for Space 14 (Control at a One-Minute-Delay

Condition)
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within each appropriate experimental condition.
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Figure D-15.Scree Plot of Eigenvalues for Space 15 (Control at the Two-Minute-Delay

Condition)
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within each appropriate experimental condition.
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