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Abstract
This experiment assessed the emotional self-reports and physiology of justice outcomes and forgiveness
responses to a common crime, using a 3 Justice (retributive, restorative, no justice) x 2 Forgiveness
(forgiveness, none) repeated measures design. Participants (27 males, 29 females) imagined their
residence was burglarized, followed by six counterbalanced justice-forgiveness outcomes. Imagery of
justice—especially restorative—and forgiveness each reduced unforgiving motivations and negative
emotion (anger, fear), and increased prosocial and positive emotion (empathy, gratitude). Imagery of
granting forgiveness (versus not) was associated with less heart rate reactivity and better recovery; less
negative emotion expression at the brow (corrugator EMG); and less aroused expression at the eye (lower
orbicularis oculi EMG when justice was absent). When forgiveness was not imagined, justice-physiology
effects emerged: signs of cardiovascular stress (rate pressure products) were lower for retributive versus
no justice; and sympathetic nervous system responding (skin conductance) was calmer for restorative
versus retributive justice.

KEY WORDS: retributive justice, restorative justice, forgiveness, emotion, physiology, stress
150 words
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Retributive Justice, Restorative Justice, and Forgiveness:
An Experimental Psychophysiology Analysis
Interpersonal offenses foster perceptions of injustice. What difference might it make for victims if
they see offenders brought to justice through punishment or restorative justice? What effects might occur
if victims do or do not forgive their offenders? The interface of justice and forgiveness has emerged as an
important topic for psychological study (e.g., Armour & Umbreit, 2005; Exline, Worthington, Hill, &
McCullough, 2003; Hill, Exline, & Cohen, 2005), with Karremans and Van Lange (2005) initiating
experimental research in this area. The current work targets these issues using an experimental
psychophysiological approach that assesses the victim’s subjective and physiological responses for
various imagined justice outcomes both with and without imagining one’s forgiveness of the offender.
Injustice and Unforgiveness
When an offense occurs, victims typically feel a discrepancy between the way things currently
are and how they ought to be. In the wake of such a serious and intentional offense as a burglary, a victim
might desire retributive justice, which focuses on punishing the offender (for reviews, see Darley, 2002;
Darley & Pittman, 2003; Tyler, Boeckman, Smith, & Huo, 1997; Vidmar, 2002). Another option is
restorative justice in which the offender is held accountable and the victim may receive compensation or
conciliatory behaviors such as expressions of remorse by the offender (for reviews, see Armour &
Umbreit, 2005, Bazemore, 1998; Braithwaite, 1989; Cohen, 2001; Umbreit, 2001; Zehr, 1995). In the
absence of such justice outcomes, victims are likely to experience what Worthington (2006) termed an
injustice gap—a discrepancy between the desired level of justice and the actual level of justice. The size
of the gap can change with time, widening in the case of additional perceived injustices (e.g., if the
offender is acquitted due to a technicality), and narrowing as acts of justice occur (e.g., with an offender’s
conviction and appropriate sentencing, or with a satisfying Victim Offender Mediation experience).
An injustice gap is not merely a cognitive judgment about the disparity between the current
situation and the desired outcome; it is also charged with negative emotions (Worthington & Scherer,
2004). Anger and other negative emotions that attend a perceived injustice may coalesce over time in
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emotional unforgiveness (Worthington & Wade, 1999) proportional to the size of the injustice gap
(Worthington & Scherer, 2004). Emotional unforgiveness is not the polar opposite of forgiveness, as the
terms might suggest. Rather, people can reduce the resentment, anger, and fear of unforgiveness (and
narrow the injustice gap) in many ways other than forgiveness. For example, they might pursue justice,
excuse or minimize the offense, or simply accept the events and move on (Wade & Worthington, 2002).
Forgiveness Defined
Forgiveness differs from condoning, excusing, tolerating, minimizing (Enright & Fitzgibbons,
2000), or forbearing (McCullough, Fincham & Tsang, 2003), which are alternative ways to reduce
unforgiveness. Forgiveness is also different from reconciling (cf. Freedman, 1998; Worthington &
Drinkard, 2000), which involves restoring trust. Rather, forgiveness partially or totally eclipses
unforgiving motivations (e.g., revenge and/or avoidance) and emotions (e.g., fear, sadness, and/or anger)
by fostering positive thoughts (e.g., focusing on the offender’s humanity rather than defining him or her
in terms of the offense) and emotions (e.g., compassion, empathy, mercy) toward the offender. We work
with a multidimensional definition of forgiveness, noting its cognitive (Enright & Fitzgibbons, 2000),
emotional (Witvliet, Ludwig, & Vander Laan, 2001; Worthington, 2006), motivational (McCullough et
al., 2003), and social features (Finkel, Rusbult, Kumashiro, & Hannon, 2002). We view the verbalcognitive, physiological, and behavioral changes that occur with forgiveness as constitutive elements of
emotional forgiveness (Worthington & Wade, 1999), resonating with Lang’s (1995) bioinformational
theory of emotion.
Justice and Forgiveness: Proposed Implications for Emotion, Stress, and Health
Recent reviews have assessed relationships among unforgiveness, forgiveness, and health (Harris
& Thoresen, 2005; Worthington & Scherer, 2004). In setting a research agenda, Worthington and Scherer
(2004) offered four testable propositions that the current experiment addresses. First, unforgiveness is
stressful. Second, a variety of coping mechanisms can reduce unforgiveness. For example, one could take
the problem-focused approach of seeking to establish justice. If this were effective, it would narrow the
theoretical injustice gap and thereby reduce the stress of unforgiveness. Third, emotion-focused coping
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via granting forgiveness can reduce the stress of unforgiveness. Fourth, because stress is linked to health,
forgiveness is likely also related to health. Worthington and Scherer (2004) view forgiveness as an
emotion-focused coping strategy that is associated with calmer physiological reactivity and recovery
patterns than unforgiveness (Lawler et al., 2003; Witvliet et al., 2001).
In their agenda for justice and forgiveness research, Exline et al. (2003) note that the U.S. legal
system has focused primarily on retributive justice. In retributive contexts, little interaction occurs
between offenders and victims, and minimal attention is paid to the needs of victims. The restorative
justice movement, by contrast, has increased attention to the rights and dignity of victims as well as
offenders (Armour & Umbreit, 2005; Bazemore, 1998; Braithwaite,1989; Cohen, 2001; Umbreit, 2001;
Zehr, 1995). As detailed by Umbreit (2001), restorative justice approaches can involve supervised
meetings between offenders and victims. In this context, offenders can hear the victim’s story, offer
accounts (e.g., explanations, apologies), and determine appropriate restitution. Importantly, restorative
justice does not explicitly promote forgiveness. If forgiveness emerges, it is because victims initiate it.
While common sense suggests that justice—whether retributive or restorative—brings a sense of
closure to victims (i.e., narrowing the injustice gap), this has not been studied experimentally. How might
we study the effects of the absence of justice, retributive, and restorative justice, especially if we are
interested in intersections with forgiveness? Victim-offender mediation meetings are difficult to
investigate in vivo. First, the meetings are often protected by law. Second, stringent standards for consent
are needed because prisoners are vulnerable to coercion. Third, within the community that advocates
victim-offender meetings, victim advocates often desire to protect their clients from pressures to forgive
(see Armour & Umbreit, 2005). Fourth, even if such meetings were available to research, the
intrusiveness of videotaping, administering questionnaires, and/or monitoring physiological responses
could prevent an accurate understanding of the naturalistic processes experienced by participants.
Another means of investigating justice and forgiveness is needed. The U.S. Department of Justice
Federal Bureau of Investigation (2006) documented that 10.16 million property crimes were reported in
the previous year, including 2.15 million burglaries, 62% of which were daytime residential burglaries.
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For property crimes, restorative justice methods are being applied with increasing frequency (Armour &
Umbreit, 2005). From a research perspective, crime is a clear one-sided transgression—unlike a betrayal
in an ongoing relationship where both parties may share some blame. Thus, the study of crimes and their
aftermath provides an ideal social psychological situation in which to justice and forgiveness.
We have developed an experimental paradigm that enables moment-by-moment physiological
and subjective assessment in the laboratory. Whereas such assessments have limited generalizability to
actual victim-offender meetings, they have strong internal validity. They also enable comparisons with
other psychophysiological experiments that have assessed granting forgiveness (Lawler et al., 2003;
Witvliet et al., 2001), seeking forgiveness, (Witvliet, Ludwig, & Bauer, 2002), and the effects of apology
and restitution (Witvliet, Worthington, & Wade, 2002).
Assessing Justice and Forgiveness as Independent Variables
A foundation for experimental research on forgiveness and justice was established by Karremans
and Van Lange (2005), who found that priming justice values increased participants’ self-reported
forgiveness responses. They found that most participants spontaneously conceptualized justice as
prosocial value, which may have altered their propensity to forgive. Participants who wrote about justice
in retributive ways tended to have lower forgiveness scores than those who did not (Karremans & Van
Lange, 2005, footnote 3). Retributive and prosocial (e.g., restorative) justice values may carry different
implications for forgiveness, which is one of the hypotheses that we investigated in the current study.
We designed an experimental study to test the effects of justice (i.e., comparing a lack of justice,
retributive justice, and restorative justice) and its interaction with forgiveness (i.e., comparing a lack of
forgiveness to granting of forgiveness). We tested their effects on self-reported motives and emotions as
well as physiological responses related to emotion and stress. We appropriated a methodology from
emotion research on how the two dimensions of emotional valence (negative to positive) and arousal Low
to high) are associated with differing physiological response patterns (see Witvliet & Vrana, 1995), in
research on forgiveness and unforgiveness (see Witvliet et al., 2001), and in research on apology and
restitution (see Witvliet, Worthington, & Wade, 2002).
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Our purpose in this paper is not to advocate for a particular model of justice or to prescribe
forgiveness (following suggestions by Armour & Umbreit, 2005). Rather, we see justice and forgiveness
as possibly complementary approaches that may be pursued independently or together.
Hypothesized Justice Effects
In terms of justice, we hypothesized that compared to the absence of justice, both retributive and
restorative justice would be more effective at reducing unforgiveness (presumably by narrowing the
injustice gap). But how might retributive and restorative justice compare? Given research on apology and
restitution (Witvliet, Worthington, & Wade, 2002), we predicted that restorative justice would be
effective in reducing unforgiving motivations and emotions, prompting positive and prosocial emotion,
and decreasing physiological responses associated with negative and arousing emotion. Such a finding
would be consistent with prior work suggesting that apologies and concessions facilitate forgiveness (see
Exline et al., 2003, for an overview). Furthermore, in the justice scripts of the current study, the victim
imagined waiting weeks and months for the justice outcome, and then—in the restorative justice
condition—the offender expressed remorse. Frantz and Bennigson (2005) found that this passage of time
may make recipients of an apology more “ripe” to receive it, thereby resulting in greater satisfaction with
a delayed apology. Of note, however, apologies (Brown, 2005) as well as responsibility-taking accounts
(Hodgins & Liebeskind, 2003) tend to be more effective when offered within more intimate rather than
distal relationships such as the crime perpetrator-victim context studied here.
Because punishment of offenders meets justice demands, this outcome should help to reduce the
injustice gap, and hence unforgiveness. Victims may believe that seeing offenders punished will bring
satisfaction and relief. However, retributive justice approaches focus only on the issue of just deserts for
offenders; they do not try to compensate offended parties or to help meet their emotional needs.
Retributive approaches are also unlikely to directly promote prosocial responses or reconciliation. We
therefore predicted that in terms of reducing unforgiveness and physiological indicators of negative and
aroused emotion, retributive justice would be more effective than no justice, but less effective than
restorative justice.
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Hypothesized Forgiveness Effects
Compared to not granting forgiveness, we hypothesized that imagery of granting forgiveness
would be associated with lower unforgiving motivations and emotions, higher positive emotions and
prosocial responses, and less physiological reactivity associated with negative and arousing emotion.
Victims have already been found to benefit from taking a forgiving stance toward their real-life offenders.
Using a within-subjects mental imagery design, Witvliet et al. (2001) found that when people imagined
unforgiveness—ruminating about their hurt and nursing a grudge—they experienced more negative and
aroused emotion, higher heart rate, blood pressure, and skin conductance levels, and greater muscle
tension above the brow (corrugator EMG) and under the eye (orbicularis oculi EMG). When these same
people instead imagined forgiving responses—cultivating empathy and focusing on prosocial responses to
the offender—they experienced more positive emotion, more perceived control, and comparatively less
physiological reactivity with better heart rate and brow tension recovery responses. In a complementary
study in which participants were interviewed about prior experiences with conflict, Lawler et al. (2003)
found patterns of reduced cardiovascular reactivity and better recovery patterns for trait and state
forgiving. Collectively, these studies suggest that chronic unforgiving responses could contribute to
adverse health by perpetuating stress, sympathetic nervous system arousal, heightened cardiovascular
reactivity, and impaired cardiovascular recovery, whereas forgiving responses may buffer health by
quelling these responses. The present study enabled us to examine whether victims may accrue
forgiveness benefits from imagery of granting forgiveness regardless of the justice outcome.
Justice and Forgiveness Comparisons
Crime victims often look to justice outcomes to bring closure, and thereby reduce their negative
emotions and restore more positive and calm emotion. We tested the effects of retributive and restorative
justice versus the effects of forgiveness. Restorative justice can include elements of remorse and
restitution that facilitate forgiveness and calm physiological reactivity (Witvliet, Worthington, & Wade,
2002). Hence, we predicted that the dependent variables in the restorative-justice-only and forgivenessonly scenarios would not differ. However, we hypothesized that forgiveness-only and restitution-only

Justice and Forgiveness

9

imagery would be associated with less negative and stress-related responses, and with more positive
outcomes than the retributive-justice-only imagery condition. This is because retributive justice primarily
punishes the offender, but does not directly attend to the emotional needs of the victim. Karremans and
Van Lange (2005) found that when participants focused on retributive justice, they tended not to be as
forgiving as those with a prosocial perspective of justice. Although retributive justice may reduce the
injustice gap, we predicted that it would not have as strong of an effect on a victim’s emotional responses
as would the more personal experiences of restorative justice and granting forgiveness.
Psychophysiological Responses and Study Goals
To evaluate whether justice and forgiveness factors influence unforgiveness, we measured
revenge and avoidance motivations as well as anger, fear, and sadness. To assess the presence of positive
prosocial emotion, we measured gratitude as well as empathy and forgiveness. Measuring forgiveness
serves as a manipulation check and also enables us to assess whether different justice outcomes modulate
participants’ experiences of forgiving. To determine how justice and forgiveness outcomes influence the
emotional dimensions, participants rated emotional valence (ranging from negative to positive), arousal,
and perceived control. By measuring this set of dependent variables, findings could be compared to those
from other psychophysiological experiments (Witvliet et al. 2001; Witvliet, Worthington, & Wade, 2002).
Finally, we measured physiological responses that have been explicitly tied to emotional valence
and arousal (Witvliet & Vrana, 1995). Specifically, we measured EMG at the brow (corrugator) because
activity there is accentuated during negative imagery. We also measured heart rate, skin conductance, and
EMG under the eye (orbicularis oculi), because these measures are responsive to arousal levels during
imagery. We also assessed rate pressure product scores (the product of heart rate and systolic blood
pressure), which reflect myocardial oxygen demand and indicate stress (Lawler et al., 2003).
Hypotheses
We used these self-report and physiological measures in an imagery study using crime outcome
and response scenarios to test the following hypotheses (per Worthington & Scherer, 2004):
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(a) the unforgiveness condition (i.e., the no-justice-or-forgiveness condition) would be associated
with higher stress than the other conditions. This would be indicated by higher negative and aroused
emotion reports and elevated physiology levels on the measures sensitive to valence and arousal;
(b) the retributive and/or restorative justice conditions would have lower unforgiveness and
higher positive prosocial emotion levels than the no-justice conditions;
(c) retributive and/or restorative justice conditions would also be associated with lower
physiological indicators of stressful (i.e., high arousal and negatively valent) emotion compared to the nojustice conditions,
(d) the granting forgiveness conditions would have lower unforgiveness and higher positive
prosocial emotions levels than the no-forgiveness conditions;
(e) the granting forgiveness condition would be associated with lower physiological indicators of
stressful (i.e., high arousal and negatively valent) emotion, than the no-forgiveness conditions; and
(f) the forgiveness-only condition would have significantly lower negative emotions, stressrelated physiology, and higher positive prosocial emotions than the retributive-justice-only condition, but
would not differ from the restorative-justice-only condition.
Method
Participants
Introductory psychology students (N=56; 27 males, 29 females) participated to satisfy a research
requirement. All participants were 18 years or older (M = 19.0 years, SD = 1.0). Of the 56 participants, 51
were White, 2 Asian-American, 1 African-American, and 1 Latino. All reported that they could imagine
the burglary scenario actually happening to them (M = 4.18, SD = .87, range = 1 a little - 6 extremely). Of
the participants, 32 percent reported that the burglary scenario reminded them of a situation in their lives,
and 23 percent reported having been personally robbed or burglarized prior to the study.
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Stimulus Materials
Participants read a burglary scenario that (a) parallels the example Exline et al. (2003) employed to
illustrate an injustice gap, (b) corresponds to a case example used by Umbreit (2001) to illustrate victimoffender mediation, and (c) extends research on apology and restitution after crime (Witvliet,
Worthington, & Wade, 2002). They then read and imagined experiencing all six outcome scenarios (see
Appendix). To maximize external validity, justice scripts were developed in consultation with a legal
professional. The no-justice-no-forgiveness script focused on features of the injustice gap and illustrated a
common victim response,; the retributive and restorative justice scripts mirrored realistic outcomes in the
state in which the study was conducted. The three justice scenarios that encouraged a forgiveness
response adapted materials from Witvliet et al. (2001). The forgiveness description incorporated elements
of granting forgiveness, including empathy (see McCullough, Worthington, & Rachal, 1997) and other
prosocial responses (e.g., Worthington & Scherer, 2004; Worthington & Wade,1999).
Dependent Measures
Questionnaires
Transgression-Related Interpersonal Motivations Inventory (TRIM; McCullough et al., 1998).
Unforgiving motivations were measured using the TRIM. Five items measured the motivation to seek
revenge (e.g., “I want to see him/her hurt and miserable”). Seven items measured the motivation to avoid
the offender (e.g., “I do not trust him/her”). Participants rated items on a 5-point Likert-type scale (1 =
strongly disagree to 5 = strongly agree). Estimated internal consistency for the TRIM is high (Cronbach’s
alphas .86 to .94), moderate test-retest stability (3-week test-retest rs = .79 - .86, 8-week test-retest rs =
.44 - .53, 9-week test retest rs = .64 - .65), and evidence of construct validity (McCullough et al., 1998).
Cronbach’s alphas in our research have ranged from .81 to .93 (Witvliet, Worthington, & Wade, 2002).
Empathy Adjectives (Batson, Bolen, Cross, & Neuringer-Benfiel, 1986). Prosocial feelings were
measured with Batson’s 8-item Empathy Scale. Participants rated eight words—sympathetic, empathic,
concerned, moved, compassionate, softhearted, warm, and tender—using a six-point scale (ranging from
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1 = Not at all to 6 = Extremely). In our research, Cronbach’s alpha estimates of internal reliability for this
scale have ranged from .82 to .93 (Witvliet, Worthington, & Wade, 2002).
Scale of Forgiveness as Positive Responses to an Offender (PRO). The PRO is an inventory that
measures the likelihood of positive feelings, behaviors, and thoughts toward an offender. Six items are
rated on a five-point scale from Not at all likely (1) to Extremely likely (5). Items include (1) Think
positive thoughts about her/him, (2) Help her/him out if in difficulty, (3) Want the best for him/her, (4)
Understand the motivation for her/his actions toward me, (5) Give him/her the benefit of the doubt
regarding this offense, and (6) Feel positive emotions toward him/her. During scale development by
Witvliet, Worthington, and Wade (2002), Cronbach’s alphas were .85 at pre-test and .88 at post-test,
exploratory factor analysis indicated that the six items measured one construct (Eigenvalue of 3.76,
accounting for 63% of the item variance), and all items had factor loadings over .75.
Physiology1
As participants imagined the six justice-forgiveness outcomes in Section II, we continuously
measured heart rate, blood pressure, skin conductance levels, and facial electromyographic activity
(EMG) at the corrugator (brow) and orbicularis oculi (under the eye) muscle regions. Heart rate and
blood pressure were monitored on a heartbeat-to-heartbeat basis, and facial EMG and skin conductance
were monitored on a second-to-second basis. Cardiac interbeat intervals were converted to heart rate in
beats per minute for each imagery period. Blood pressure was measured continuously and non-invasively
(see footnote 1). In addition to measuring systolic, diastolic, and mean arterial pressure, we calculated rate
pressure product, the product of heart rate and systolic blood pressure, which is an indicator of myocardial
oxygen demand and stress (e.g., Kitamura, Jorgensen, Gebel, & Wang, 1972).
Ratings
To rate subjective emotions associated with each type of imagery, participants used a video
display and computer joystick (see Hodes, Cook, & Lang, 1985 for a description of all ratings used).
Participants rated their emotional valence (negative–positive), arousal (low–high), and perceived control
(low-high) by manipulating an image of an androgynous figure so that it exhibited emotional expressions
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consistent with their own experience. Participants also rated imagery vividness by manipulating an image
of a cube, from completely fragmented to clear and vivid. In addition, participants used a joystick to
manipulate a cursor along a continuum to rate how much they had felt gratitude, fear, and anger
(anchored by Not at All on the left, Moderately in the middle, and Completely on the right). All ratings
were converted to a scale ranging from 0 to 20 using VPM software (Cook et al., 1987), as in other
studies (Witvliet & Vrana, 1995, 2000; Witvliet et al., 2001; Witvliet, Worthington, & Wade, 2002).
Participants privately registered all ratings directly into a computer, were told there were no right or
wrong answers, and were encouraged to be completely honest.
Procedure
Each participant completed an individual two-hour session consisting of two sections. In Section I,
participants read a scenario describing the burglary of his or her residence. Then, to assess initial
responses to the crime, participants completed questionnaires that assessed unforgiveness motivations
(i.e., the TRIM), empathy (i.e., Batson’s Empathy Adjectives), and forgiveness (i.e., the PRO).
Subsequently, participants read the six possible justice-forgiveness outcome scenarios—counterbalanced
across participants using a Latin Square design (See Appendix Table 1). After imagining each outcome
scenario, participants again completed the unforgiveness, empathy, and forgiveness questionnaires.
In Section II, the participant entered a room with a recliner chair, computer, and electrodes and
again imagined the six outcome scenarios. But in this section, participants imagined each of the six
scenarios four times, for a total of 24 imagery trials. The order of imagery trials was systematically
manipulated across participants using a Latin Square design (See Appendix Table 2).
Section II was divided into three separate blocks of eight trials. In each block, each of the
participants imagined one of the scenario outcomes whenever a high-pitched tone occurred, and a
different type of scenario outcome whenever a low-pitched tone occurred. There were four high-tone and
four low-tone imagery trials in each block. A medium-pitched tone signaled the participant to engage in a
relaxation task, thinking the word “one” every time he or she exhaled (e.g., Witvliet & Vrana, 1995,
2000). A variable number of medium-tone relaxation periods separated the imagery trials, and high-tones
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and low-tones occurred in a quasi-random order so that participants were unsure of when the next
imagery period would begin, and what type of imagery they would imagine next. Each trial consisted of
an 8-s baseline (relaxation) period, 16-s imagery period, and 8-s recovery (relaxation) period. Between
trials were 16-32 seconds of relaxation. Physiological responses were measured continuously during each
trial’s baseline, imagery, and recovery periods, enabling measurement of the immediate
psychophysiological effects of participants’ responses as they occurred.
Following a block of trials, a long high tone cued participants to rate their high-tone-cued imagery.
Then a long low tone signaled participants to rate their low-tone-cued imagery. Participants used a
joystick and computer to privately register their ratings.
Statistical Analyses
For this repeated-measures design in which three levels of justice (no justice, retributive justice,
and restorative justice) were crossed with two levels of forgiveness,, we conducted 3 x 2 (Justice x
Forgiveness) repeated-measures ANOVAs on the ratings and physiological scores. We interpreted the
results using the multivariate tests because they do not assume sphericity (cf. Green, Salkind, & Akey,
2000). For each dependent variable, we report the Wilks’ Lambda F statistic equivalent for the justice
main effect, forgiveness main effect, and Justice x Forgiveness interaction. Means and ANOVA statistics
for the self-report and physiology data appear in Table 1 and Figure 1, respectively.
When a significant justice main effect occurred, we averaged the data within each of the three
justice levels to form no justice, retributive justice, and restorative justice variables. We then conducted
three follow-up pairwise t-tests (two-tailed) as follows: no justice versus retributive justice, no justice
versus restorative justice, and retributive versus restorative justice. We controlled for the Type I error rate
by using a corrected p value of .05/3 = .017.2 Only significant effects are reported.
When a significant Justice x Forgiveness interaction occurred, we used two approaches so that we
could address both justice and forgiveness hypotheses. First, we analyzed justice effects at each level of
forgiveness (imagined versus not). We then analyzed forgiveness effects at each level of justice (none,
retributive, restorative). Although this is redundant statistically, this strategy makes interpretations clear.
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Finally, because of theoretical interests, we analyzed the effects of forgiveness-only in comparison to
retributive-justice-only and restorative-justice-only. Hence, we conducted eleven planned pairwise t-tests
(two-tailed) with the adjusted alpha of .05/11 = .0045 to control for the risk of an inflated Type I error
rate. To clearly communicate the results of these analyses, we document the significance of these
contrasts in Table 1, and we describe in the Results section those differences that met this stringent
criterion.
Results
Self-Report Data
All self-report means and statistical effects are reported in Table 1.
Unforgiving Motivations (TRIM) and Emotions (Anger and Fear)
TRIM and anger scores both showed a significant Justice x Forgiveness interaction. Justice
effects were apparent in the absence of imagining forgiveness: unforgiving motivations and anger ratings
systematically decreased across the justice levels, from no justice to retributive justice to restorative
justice. By contrast, when forgiveness was imagined, it seemed to mute the justice effects: only
restorative justice subdued anger compared to no justice (see Table 1). Forgiveness had an effect
regardless of justice outcome, always yielding lower unforgiving motivations and anger. Finally, analyses
showed that forgiveness-only reduced unforgiving motivations and anger compared to retributive-justiceonly, but was statistically equivalent to restorative-justice-only.
Fear ratings showed main effects of justice and forgiveness. Whereas retributive and restorative
justice were statistically equivalent, each was associated with less fear than the no justice condition.
Imagining forgiveness was associated with less fear than not imagining forgiveness.
Empathy, Positive Responses, and Gratitude
Because research shows that forgiveness is not the only means of reducing unforgiveness (Wade
& Worthington, 2002), it is important in forgiveness studies to determine whether victims experience
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empathy, positive responses (e.g., emotions, cognitions, and behaviors), and facilitative emotions (e.g.,
gratitude). Significant Justice x Forgiveness interactions occurred for all of these measures.
In the absence of forgiveness, empathy systematically increased across the no justice, retributive
justice, and restorative justice conditions. However, with imagined forgiveness, empathy levels were
similar across the justice conditions, suggesting that the forgiveness imagery carried a sense of empathy
for the offender. Regardless of justice outcome, forgiveness imagery was associated with greater
empathy. Finally, imagery of granting forgiveness-only increased empathy (and decreased TRIM and
anger ratings) compared to imagery of retributive-justice-only, but did not differ from restorative-justiceonly.
The PRO measure of prosocial emotions, actions, and cognitions served as a manipulation check
of the forgiveness imagery. It confirmed that when participants were asked to imagine forgiving the
offender, they did indeed report more positive responses. The PRO measure was also used to assess
whether justice outcomes modulated positive responses. Indeed, even when participants did not imagine
granting forgiveness, their PRO scores increased across the justice conditions – from no justice to
retributive justice to restorative justice. When participants did imagine granting forgiveness, PRO scores
were higher only for restorative versus retributive justice. In our final comparisons of forgiveness and
justice, the results echoed the effects on unforgiveness, anger, and empathy: forgiveness-only imagery
prompted higher PRO scores than retributive-justice-only, but did not differ from restorative-justice-only.
Gratitude levels increased across the three justice levels, from no justice to retributive justice to
restorative justice when participants did imagine granting forgiveness. When participants did not imagine
forgiveness, both retributive justice and restorative justice resulted in greater gratitude compared to no
justice, but retributive and restorative justice did not differ from each other. When analyzing forgiveness
imagery effects, we found that imagined forgiveness increased gratitude, but only when no justice
occurred. This suggests that witnessing justice was potent, and it muted gratitude-forgiveness effects.
Finally, for the forgiveness-only and justice-only comparisons, a new pattern emerged: restorative-justiceonly increased gratitude levels compared to forgiveness-only.
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Emotion Dimensions: Arousal, Valence, and Control
Justice and forgiveness affected the dimensions of emotion rated by participants (valence,
arousal, and perceived control). The Justice x Forgiveness interaction was significant for arousal, valence
(with negative scaled as 0 for the joystick rating, and positive scaled as 20), and perceived control.
As shown in Table 1, arousal ratings were higher in the no-justice-or-forgiveness condition than
in all other conditions. For valence, participants felt significantly less negative and more positive across
the justice conditions – from no justice (negative) to retributive justice (moderate) to restorative justice
(somewhat positive) when they did not imagine granting forgiveness. When participants did imagine
granting forgiveness, the only effect was a difference between moderate valence ratings for no justice
compared to positive ratings for restorative justice. In each of the justice conditions, forgiveness imagery
(versus no forgiveness) was always rated more positively. Valence levels in the forgiveness-only
condition did not differ from either retributive-justice-only or restorative-justice-only.
In the absence of imagining forgiveness, participants reported feeling more in control when some
form of justice (retributive or restorative) occurred, compared to no justice. When participants did
imagine forgiving, restorative justice was associated with the highest level of perceived control. When
assessed at each justice level, imagery of forgiveness increased participants’ perceived control when no
justice occurred. As with valence and arousal, perceived control did not differ for forgiveness-only
compared to retributive-justice-only or restorative-justice-only.
Imagery Vividness
Imagery has been found to evoke patterns of physiology and self-report isomorphic to those
found in vivo (Cuthbert, Vrana & Bradley, 1991). The degree of vividness reported, as well as the
statistical equivalence of vividness across conditions, bode well for this study.
Physiology Data
Cardiovascular Measures: Heart Rate and Rate Pressure Product (Figure 1, Panels 1 and 2)
As in other forgiveness imagery research (Witvliet et al., 2001), heart rate showed a significant
main effect, with lower heart rate levels both during forgiveness imagery and recovery periods,
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Forgiveness Imagery F(1,51) = 11.07, p < .001 and Forgiveness Recovery F(1,51) = 4.03, p < .05. No
justice main effects or interactions were significant, all Fs(2,50) < 2.11.
Justice x Forgiveness interactions showed the same effects during imagery and recovery periods:
In the absence of imagining forgiveness, retributive justice prompted lower rate pressure product scores
than no justice, Justice x Forgiveness Imagery F(2,40) = 7.10, p < .001 and Justice x Forgiveness
Recovery F(2,40) = 5.85, p < .001. The Forgiveness main effect for imagery was significant, F(1,41) =
8.84**, p < .001. The justice main effects and forgiveness in the recovery period were not significant, Fs
< 3.19.
Skin Conductance Levels (Figure 1, Panel 3)
A Justice x Forgiveness interaction occurred during imagery (and became a trend during the
recovery period), Justice x Forgiveness Imagery F(2,44) = 5.41, p < .001, Justice x Forgiveness Recovery
F(2,44) = 2.85, p < .07. In the absence of forgiveness imagery, restorative justice was associated with
lower skin conductance levels compared to retributive justice. All Justice and Forgiveness Fs < 2.63.
Facial EMG: Orbicularis Oculi and Corrugator (Figure 1, Panels 4 and 5)
A Justice x Forgiveness interaction showed a significant pattern during imagery that became a
trend during the recovery period: muscle tension under the eye was significantly lower when participants
imagined forgiving (versus no forgiveness imagery), but only when no justice occurred, Justice x
Forgiveness Imagery F(2,50) = 4.35, p < .05, Justice x Forgiveness Recovery F(2,50) = 2.96, p < .07.
Forgiveness imagery was associated with calmer EMG, Forgiveness Imagery F(1,51) = 9.32, p < .001.
Justice effects and Forgiveness in the recovery period were not significant, all Fs < 2.02.
For the corrugator, a significant forgiveness main effect occurred during the imagery periods:
when participants imagined forgiving, they had lower corrugator EMG scores (i.e., less furrowing of the
brow muscle) than when they did not imagine granting forgiveness, Forgiveness Imagery F(1,51) = 6.36,
p < .05. All other effects during imagery and the recovery period were not significant, all Fs < 1.59.
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Discussion
Victims may address their experiences of injustice and associated unforgiveness by pursuing
justice and/or forgiveness. We view justice as a problem-focused approach (cf. Folkman & Moskowitz,
2000) that may reduce the injustice gap and—theoretically—reduce its associated unforgiveness
(Worthington & Scherer, 2004). The current study garnered evidence for this prediction. Moving from
no-justice to retributive to restorative justice generally reduced negative emotion and unforgiving
motivations while increasing positive emotion, empathy, prosocial forgiveness responses, and gratitude.
Many effects were evident only when victims did not focus on forgiving the offender. For example,
restorative justice calmed sweat responses, and retributive justice calmed cardiovascular stress as
indicated by rate pressure products (versus the no justice comparison). However, when victims did focus
on forgiving the offender, the justice effects were generally muted.
In contrast to justice, we conceptualize forgiveness as an emotion-focused coping strategy used to
reduce the unforgiveness that is theoretically associated with an injustice gap (Worthington & Scherer,
2004). Worthington and Scherer argued that although decisional forgiveness may involve reappraisal of
one’s situation and could be considered a problem-focused strategy used to resolve relational problems
(cf. Folkman & Moskowitz, 2000), emotional forgiveness is primarily an emotion-focused coping
response that juxtaposes positive emotions against the negative emotions of unforgiveness. Although not
a direct test of this assertion, the current data are consistent with this view. Regardless of justice outcome,
a focus on forgiving the offender was always associated with greater positive valence, empathy, and
positive prosocial responses, and with lower unforgiving motivations, anger, heart rate, and corrugator
(brow) EMG.
Although problem-focused approaches and emotion-focused approaches each have benefits,
neither has been found to be consistently superior (Park, Folkman, & Bostrom, 2001). It may be that the
problem-focused approach of seeking justice may be superior in reducing unforgiveness when direct
action is possible, whereas forgiving one’s offender may be more effective in reducing one’s
unforgiveness when it is not possible to take direct action (Exline et al., 2003; Worthington & Scherer,
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2004). Justice and forgiveness may both be conceived of in prosocial ways (Karremans & Van Lange,
2005) and may be pursued independently, sequentially, or simultaneously. In addition, experiencing some
justice—whether retributive or restorative—is thought to narrow the injustice gap and thereby make
forgiveness more likely because there is less injustice (and likely less unforgiveness) to transcend.
Previously, Karremans and Van Lange (2005) found that priming justice did indeed prompt higher
forgiveness scores. Consistent with their findings, the current study found that—even when participants
did not imagine forgiving—retributive and restorative justice outcomes were associated with lower
unforgiveness (i.e., TRIM scores) and anger, as well as greater empathy, positive responses toward the
offender, and positive emotional valence.
Addressing the Power of Forgiveness and Restorative Justice
A collective assessment of the variables in this study emphasizes the value of forgiveness and
restorative justice in fostering positive responses and eclipsing negative ones. Consistently, a focus on
forgiveness was associated with reduced unforgiving motivations and anger. Furthermore, in line with
Worthington and Wade’s (1999) and Wade and Worthington’s (2002) emotional juxtaposition hypothesis,
forgiveness imagery also increased empathy, positive responses toward the offender, and positive
emotional valence regardless of justice outcome. In the absence of justice, imagery of forgiveness (versus
no forgiveness) increased gratitude and perceived control, and reduced arousal ratings.
Imagery of granting forgiveness had a significant effect of calming physiology that is specifically
linked with arousal (heart rate) and negative valence (corrugator EMG at the brow) during imagery
(Witvliet & Vrana, 1995). Regardless of the justice outcome, granting forgiveness was associated with
lower heart rate and brow tension levels, consistent with other research on forgiveness of real-life
offenders (Witvliet et al., 2001). The calmer heart rate pattern continued into the forgiving recovery
period as well. For the eye muscle (orbicularis oculi) EMG—also linked to imagery arousal (Witvliet &
Vrana, 1995)—forgiveness imagery was associated with less tension, particularly when no justice
outcome occurred.
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In the context of forgiveness imagery, the most interesting justice effects were generally
associated with restorative justice. Restorative justice was more potent than retributive justice in reducing
unforgiving motivations and anger, and increasing gratitude and positive responses toward the offender.
Restorative justice also exceeded no justice in reducing anger and increasing gratitude, positive emotional
valence, and perceived control. These results are consistent with research by Hodgins and Liebeskind
(2003): participants in the role of victim reduced their negative comments and increased their positive
comments when they read perpetrator concessions that acknowledged responsibility and apologized fully,
as compared to acknowledgements of responsibility that tried to excuse the behavior, and refusals which
neither took responsibility nor apologized. As pointed out by Armour and Umbreit (2005), restorative
justice programs have safeguards in place to prevent implying that victims ought to forgive, but there
appear to be features intrinsic to restorative justice that facilitate victim well-being in comparison to
retributive justice as well as no justice.
The crime and justice scenario context of the present study apparently induced different
forgiveness-related physiology than research using non-crime interpersonal transgression imagery
(Witvliet et al., 2001) and interviews (Lawler et al., 2003). Unlike Witvliet et al. (2001), we did not find a
main effect of forgiveness imagery in significantly reducing skin conductance levels compared to
unforgiveness. Still, the current results echo those findings because the current restorative-justice-only
condition—which evoked less sweating—spontaneously evoked self-reports that were statistically
equivalent to the forgiveness imagery condition.
A direct comparison of forgiveness-only and restorative-justice-only conditions showed that they
were statistically equivalent in many ways, both reducing levels of unforgiving motivations, anger, and
arousal, and in increasing levels of empathy, forgiveness, positive emotional valence, and perceived
control. As Dickey (1998) has argued, “Restorative justice has much in common with forgiveness. It is
not forgetting; it is not condoning or pardoning; it is not indifference…it is not inconsistent with
punishment; it does not wipe out the wrong or deny it. Indeed, it relies on recognition of the wrong so that
repair can occur. It also relies on the taking of responsibility for the wrong in a personal and social way”
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(p. 108). Nevertheless, as Armour and Umbreit (2005) have highlighted, restorative justice approaches do
not explicitly suggest forgiveness, and mediators are trained to be neutral while respectful; thus, when
victims forgive, it is because they have chosen to grant forgiveness.
For one self-report measure only, imagery of restorative justice exceeded imagery of granting
forgiveness: gratitude. Emmons and Shelton (2002) have proposed that gratitude not only grows out of
empathy for the other party, but also intensifies when a personal, positive outcome clearly results from the
actions of another. In the current study’s restorative justice condition, participants increased their empathy
for the offender. They also witnessed the offender’s remorse and received restitution, key elements for
promoting gratitude in Emmons and Shelton’s (2002) conceptualization. In Lazarus’ (1999) view,
gratitude is one’s natural response to receiving a gift that is given in an uncomplicated way (i.e., without
“strings” or manipulation). Witnessing remorse and receiving restitution, as described in our restorative
justice manipulation, were analogous to receiving such a gift. Emmons and McCullough (2003) have
found that when people focus on such gifts or blessings (as in the present study’s restorative justice
conditions) they experience emotional benefits, consistent with the patterns found across self-report
measures in the current study.
Retributive Justice
The main pattern of results was that retributive justice reduced negative self-reports and increased
positive self reports compared to no justice—but only in the absence of forgiveness. In the presence of
imagined forgiveness, retributive justice was associated only with increased gratitude.
Physiologically, retributive justice was associated with significantly lower stress-related rate
pressure product scores than no justice (in the absence of forgiveness imagery). In light of Lawler et al’s
(2003) forgiveness effect on rate pressure products, it is interesting that all three of the forgiveness
conditions plus the restorative justice condition (which often had self-report effects paralleling imagined
forgiveness) showed similarly moderate rate pressure product scores compared to the high rate pressure
product scores in the no-justice-or-forgiveness condition (Figure 1, Panel 2). By further contrast, the low
rate pressure product scores in the retributive-justice-only condition suggest that this way of narrowing
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the theoretical injustice gap—punishing the offender without requiring the victim’s personal emotional
involvement—was associated with reduced stress.
Stress and Health
Collectively, these self-report and physiological data are generally consistent with Worthington
and Scherer’s (2004) propositions. First, these data indirectly support the proposition that unforgiveness
is stressful. When no justice outcome occurred and the participant ruminated about the injustice gap
created by the burglar’s behavior (i.e., the discrepancy between the victim’s current situation and what
would have to happen to rectify the situation), participants reported the most extreme levels of
unforgiving motivations (i.e., TRIM scores), negative valence, arousal, fear, and anger, as well as the
lowest levels of perceived control for this condition (see Table 1).3 As depicted in Figure 1, heart rate,
rate pressure product, skin conductance, orbicularis oculi and corrugator EMG deltas were high for this
unforgiving condition. Rate pressure products—the measure most indicative of stress--were significantly
elevated for no-justice-or-forgiveness in contrast to all five of the other conditions during imagery, and in
contrast to three of the other conditions in the recovery period. These data are consistent with other
unforgiveness research finding modest baseline cortisol differences in dispositionally unforgiving versus
forgiving people, and differences in cortisol reactivity for people in unhappy or acrimoniously terminated
relationships versus happy relationships (Berry & Worthington, 2001).
The current study more directly assessed the propositions that justice and forgiveness can each
reduce unforgiveness. Justice, forgiveness, and their interaction reduced unforgiving motivations (i.e.,
TRIM scores), anger, and fear (cf. main effects only). These findings are consistent with Wade and
Worthington’s (2002) findings that while virtually all students who completely forgave an offender had
low unforgiveness, many students who reported zero forgiveness also had little or no unforgiveness. This
suggested that in addition to granting forgiveness, possible alternatives such as witnessing remorse,
receiving an apology, or having an offender experience justice may lower a victim’s unforgiveness.
In terms of justice, both retributive and restorative justice outcomes resulted in less unforgiveness
than did no justice. Furthermore, restorative justice was associated with lower unforgiving motivations
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and emotions than retributive justice. Still, tests of forgiveness showed that regardless of the justice
outcome, forgiveness substantially reduced unforgiveness. Furthermore, forgiveness reduced even covert
expressions of negative emotion at the corrugator (brow) muscle.
The idea that forgiveness may be related to health received some indirect support. Greater heart
rate increases occurred when forgiveness was not granted versus granted during imagery periods, and this
difference remained statistically significant into the recovery period, similar to findings by Witvliet et al.
(2001). Research by Brosschot and Thayer (1998) suggests that cardiovascular recovery may be even
more critical for health than is reactivity. They argue that slow cardiac recovery, whether on its own or in
addition to high cardiac reactivity, may be a key factor in the link between hostility and cardiovascular
disease. However, as Harris and Thoresen (2005) emphasize, the relationship between forgiveness and
health has not been established, and if it is, it will likely be a nuanced relationship.
Our proposed corollary—that justice may also decrease physiological indicators of heightened
stress (i.e., negative high arousal emotion)—also received indirect support. In other research, Vermunt
and Steensma (2005) have identified that stress can be reduced through procedural and distributive justice
in the workplace. In our research, we found that rate pressure products (linked with myocardial oxygen
demand, and indicative of stress) as well as skin conductance levels (strongly linked with sympathetic
nervous system arousal) responded to an interaction of justice and forgiveness, in which justice had an
effect only if forgiveness was absent. Notably, the effect for rate pressure product was significant in the
recovery as well as imagery period. Although heart rate, rate pressure products, and skin conductance
levels are not health outcome measures per se, they are indicators of stress, which has been shown
repeatedly to be related to health outcomes.
In spite of the initial appearance of consistencies with Worthington and Scherer’s (2004)
propositions, the case is far from settled. Witvliet et al. (2001) observed that the experimental paradigm
employed in the current study likely provides a conservative indication of patterns that would naturally
occur in response to real-life offenders. One could theorize that if people’s anger and sympathetic nervous
system and cardiovascular reactivity—as well as impaired recovery—were perpetuated over the long
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term, even subtle effects could accumulate over time to pose a risk to health. At present, national survey
data (Toussaint, Williams, Musick, & Everson, 2001) and Lawler et al.’s (2003) data link forgiveness to
lower levels of reported illness symptoms. However, much careful research is needed to determine the
extent to which unforgiveness may be similar to or different from the particular features and expressions
of stress and hostility that are shown to bear a relationship to health outcomes (Harris & Thoresen, 2005).
It remains for future studies to target more explicitly the relationship of not only forgiveness, but also
justice processes and outcomes to health effects.
Cautions and Future Directions
We close with two observations and cautionary notes. First, our goal was to make scripts as
externally valid as possible, and so we consulted with professionals who work with both retributive and
restorative justice responses to burglary. Because in the real-world and in this experiment, each outcome
involved several elements, we cannot say which particular elements alone and in combination are
responsible for the results. Neither can we predict what the long-term effects of any of these justice or
forgiveness outcomes might have for the victim, and so to complement the experimental laboratory work,
we ultimately need longitudinal research in the field, although numerous constraints will make such
psychophysiological research both difficult and costly.
Second, our research suggests that experiencing justice does not necessarily reduce one’s
forgiveness motives or experience. In fact, experiencing some measure of justice seems to promote the
experience of positive thoughts, feelings, and behaviors toward an offender (i.e., increased PRO scores).
Worthington and Scherer (2004) argued that this is reasonable because an increased sense of justice
narrows the injustice gap, making it easier to transcend by experiencing forgiveness. However, what
happens when people grant forgiveness? Our manipulation to imagine granting forgiveness included
cognitive and emotional elements intended to foster emotional forgiveness. We found that the forgiveness
imagery eventuated in increased self-reports of forgiving and other positive emotions, and attenuated
heart rate (associated with reduced emotional arousal during imagery) and brow tension responses
(associated with reduced negative valence during imagery). Although these results look positive, might
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there be a negative side—such as if efforts to forgive reduce or eliminate people’s justice motive (Ross &
Miller, 2002)? One important concern raised by Wiesenthal and others (see Wiesenthal, Cargas, &
Fetterman, 1997, for several examples), is that by forgiving wrongdoers, victims may not be motivated to
pursue justice. Although we did not address this issue in the present study, it is a concern that warrants
further investigation with regard to property crimes and crimes against persons that vary in severity.
Conclusion
The present data suggest that both forgiveness and justice induce self-reported changes in
motivations and emotions, with restorative justice reducing victims’ unforgiving motivations and anger,
and increasing their positive responses to the offender more than retributive justice. In terms of
physiology, forgiveness was associated with less negative and aroused response patterns, and justice
benefits emerged only in the absence of forgiveness. These results further suggest that even if the pursuit
of justice is impeded, victims can take action that may hold some subjective and physiological benefits
for themselves. Even while waiting for retributive or restorative justice outcomes to finalize, victims have
the option of granting forgiveness, without having to tell the offender, or anyone else. In that act of
giving, victims may be able to increase their positive emotions and reduce their unforgiveness and its
associated subjective and physiological signs of negative and aroused (i.e., stressful) emotion.
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Appendix A
Table A1
Latin Square Order of Conditions Used Across Participants for Questionnaire (Study Section I)
_____________________________________________________________________________________
Order

Imagery Script Sequence

_____________________________________________________________________________________
1

Ret + Forg  Rest + Forg  No Just No Forg  Forg  Rest Only  Ret Only

2

Forg  Ret + Forg  Ret Only  No Just No Forg  Rest +Forg  Rest Only

3

No Just No Forg  Ret Only  Rest Only  Rest + Forg  Ret + Forg  Forg

4

Rest + Forg  No Just No Forg  Forg  Rest Only  Ret Only  Ret + Forg

5

Rest Only  Forg  Ret + Forg  Ret Only  No Just No Forg  Rest + Forg

6

Ret Only  Rest Only  Rest + Forg  Ret + Forg  Forg  No Just No Forg

_____________________________________________________________________________________
Note. Ret + Forg is Restorative Justice Plus Forgiveness. Rest + Forg is Restorative Justice Plus
Forgiveness. No Just No Forg is No Justice or Forgiveness. Forg is Forgiveness. Rest Only is
Restorative Justice Only. Ret Only is Retributive Justice Only.
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Table A2
Latin Square Order Used Across Participants for Imagery and Physiology (Study Section II)
________________________________________________________________________
Condition
Imagery Block
High Tone Imagery Type
Low Tone Imagery Type
Order
________________________________________________________________________
1

2

3

4

5

6

1

Retributive + Forgiveness

Restorative + Forgiveness

2

No Justice No Forgiveness

Forgiveness only

3

Restorative only

Retributive only

1

Forgiveness only

Retributive + Forgiveness

2

Retributive only

No Justice No Forgiveness

3

Restorative + Forgiveness

Restorative only

1

No Justice No Forgiveness

Retributive only

2

Restorative only

Restorative + Forgiveness

3

Retributive + Forgiveness

Forgiveness only

1

Restorative + Forgiveness

No Justice No Forgiveness

2

Forgiveness only

Restorative only

3

Retributive only

Retributive + Forgiveness

1

Restorative only

Forgiveness only

2

Retributive + Forgiveness

Retributive only

3

No Justice No Forgiveness

Restorative + Forgiveness

1

Retributive only

Restorative only

2

Restorative + Forgiveness

Retributive + Forgiveness

3

Forgiveness only

No Justice No Forgiveness

Note. In each block, four high and four low tones occurred in a quasi random order.
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Appendix B
Incident Script.
DIRECTIONS: Please read the following scenario. Place yourself in this situation as best you
can. Take time to vividly imagine that this has really happened to you. Take a few moments to vividly
imagine these events as if they were actually happening to you right now. Focus on the thoughts, feelings,
and physical reactions you would be having.
You have been worried all day. Soon after leaving your house this morning, you realized that you
had left your wallet on your dresser at home. Your wallet not only contains a large amount of money, but
your credit cards, check card, driver’s license, and student ID. Finally, after a particularly long day at
school, you have the opportunity to return to your place to retrieve your wallet. As you approach your
door, you fumble for your keys, but they aren’t in your pocket. Suddenly you notice your door is partly
open. You try to remember if you locked the door that morning, thinking again of your wallet, and you
enter your place.
You close the door behind you and set down your bag like you do every day when you come
home. Then it hits you. Your belongings and furniture are all scattered and misplaced. Drawers in your
desk are hanging open, papers and books lay thrown about. The wastebasket is toppled over, expelling the
paper trash across the floor. The room looks strangely empty. Stunned, you realize your TV and stereo
equipment are gone. Your heart beats more rapidly as the reality of the situation sinks in. You realize that
you have been robbed. You walk into the bathroom area, and find that even here the burglar went through
your personal belongings. The burglar obviously avoided no area. Then a sweeping panic takes over you
as you think of your wallet. Your heart pounds and you tense up as you frantically search the place where
you usually keep your keys and wallet, but they are not there. You race from room to room, trying to
think whether perhaps you placed them somewhere else, hoping that the burglar did not find them. As the
minutes wear on, it dawns on you that you had parked nearby. Scared, you race out the door searching for
your vehicle. You see a different car where yours should be. You can’t believe this is actually happening
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to you. What kind of person would do such a thing? Your wallet, house keys, vehicle, stereo, and TV
were stolen, and you have no idea who might have taken them. You feel so violated. On top of that it will
even be hassle to cancel credit cards and get a new driver’s license and student ID.
In the next few hours, you make the report to the appropriate authorities and make a list of the things that
are missing. At the top of the list is your vehicle, wallet and keys. Then there’s your stereo and TV.
Beyond that, you realize the burglar also stole fifty dollars, some loose change, your watch, and a
treasured keepsake from someone you love. You give this list to the authorities and they inform you that
they will get in touch with you if they find a suspect.
Six Possible Outcome Scripts. DIRECTIONS: Suppose this is how the burglary incident turns out. Try to
vividly imagine these events as if they were actually happening to you right now. Focus on the thoughts,
feelings, and physical reactions you would be having if this really happened to you.
No Justice or Forgiveness Script. A few days following the burglary, the investigating detective
contacts you. The police have been unable to identify any suspects that they believe burglarized your
place and stole your vehicle.
The day after hearing from the detective, you think about how violated you feel and what it will
take to start the long, arduous process of replacing your missing things. You think of what it was like
once before when you lost your wallet, and you know the trouble that replacing all your cards will cause
you. You’ll have to call your credit card companies to cancel your cards and try to get replacements.
You’ll have to go back to school to replace your ID card. Then, you’ll have to go all the way to the
department of motor vehicles (DMV) and wait in a really long line for a new driver’s license. You know
that you will have to buy another watch. You figure you will have to go without a stereo and TV for
awhile until you can save enough money to buy new ones. Then, you realize there is no way you can ever
replace your treasured keepsake. You think about how complicated it all is. You’ll have to skip classes
and take off from work to do deal with everything. It will be a huge hassle. All of this is made worse
because your vehicle is gone. How are you going to get to all these places? Then you think about how
much your insurance will actually cover, and how much money it will cost you to replace your vehicle—
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to say nothing of the time it will take to find another vehicle. You can’t believe you haven’t heard
anything since the incident. You're overwhelmed by your feelings about being robbed and wonder if the
thief even feels guilty about it. You think about what should happen to this criminal and how you’d like
to get back at this thief.
Forgiveness Alone Script. A few days following the burglary, the investigating detective contacts
you. The police have been unable to identify any suspects that they believe burglarized your place and
stole your vehicle.
As you think about the situation, you consider what it would mean to forgive the person
responsible for the burglary and theft. You realize that this person should be held accountable for the
crime. At the same time, your hurt, bitterness, and anger are eating at you and aren’t helping to resolve
the situation. In response, you intentionally forgive and thus you let go of your hurt and revenge and
instead focus on what compassionate response you could genuinely have for this person. You try to see
things from the offender's perspective and focus on the fact that this is a human being. It can be hard to
empathize, so perhaps you can feel sorry for someone who drops to the level of stealing from others. You
think about what factors in this person’s life might have influenced this person’s behavior. You find it in
your heart to genuinely hope that this person will not only turn away from crime, but also experience a
positive life change and become a productive member of society.
Retributive Justice Alone Script. A few days following the burglary, the investigating detective
contacts you. The police have apprehended an individual who they believe burglarized your place and
stole your vehicle.
Several weeks and months have gone by as you have waited for the criminal trial of the person
charged with burglarizing your residence and stealing your vehicle. The perpetrator has to go through a
public trial, which gets press coverage in your local paper. The result of the trial is that the perpetrator is
found guilty and is sentenced to 1 year in jail with the possibility of parole. The perpetrator will also have
to pay the county $21 per day of actual time spent in jail.
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Retributive Justice Plus Forgiveness Script. A few days following the burglary, the investigating
detective contacts you. The police have apprehended an individual who they believe burglarized your
place and stole your vehicle.
Several weeks and months have gone by as you have waited for the criminal trial of the person
charged with burglarizing your residence and stealing your vehicle. The perpetrator has to go through a
public trial, which gets press coverage in your local paper. The result of the trial is that the perpetrator is
found guilty and is sentenced to 1 year in jail with the possibility of parole, plus a fee of $21 per day that
the perpetrator is in jail.
You realize that this person will be punished for the crime. Even though the person will receive
punishment from society, you are concerned with your personal response to the person. You consider
what it would mean to forgive this person. You try to intentionally forgive and thus you let go of your
hurt and revenge, and instead focus on what compassionate response you could genuinely have for this
person. You try to see things from the offender's perspective and focus on the fact that this is a human
being. It can be hard to empathize, so perhaps you can feel sorry for someone who drops to the level of
stealing from others. You think about what factors in this person’s life might have influenced this
person’s behavior. You find it in your heart to genuinely hope that this person will not only turn away
from crime, but also experience a positive life change and become a productive member of society.
Restorative Justice Alone Script. A few days following the burglary, the investigating detective
contacts you. The police have apprehended an individual who they believe burglarized your place and
stole your vehicle.
Several weeks and months have gone by as you have waited for a restorative justice program
intervention. The restorative justice program is designed to give both perpetrators and victims a sense of
justice, while assisting the perpetrator in being restored to the community. As it turns out, the perpetrator
who burglarized your place and stole your vehicle expresses remorse and offers to replace the stolen
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objects. Your wallet, watch, TV, stereo, treasured keepsake, and vehicle are returned. The perpetrator also
commits to 200 hours of community service, and you get to choose where this is done.
Restorative Justice Plus Forgiveness Script. A few days following the burglary, the investigating
detective contacts you. The police have apprehended an individual who they believe burglarized your
place and stole your vehicle.
Several weeks and months have gone by as you have waited for a restorative justice program
intervention. The restorative justice program is designed to give both perpetrators and victims a sense of
justice, while assisting the perpetrator in being restored to the community. As it turns out, the perpetrator
who burglarized your place and stole your vehicle expresses remorse and offers to replace the stolen
objects. Your wallet, watch, TV, stereo, treasured keepsake, and vehicle are returned. The perpetrator also
commits to 200 hours of community service, and you get to choose where this is done.
You realize that this person has returned your belongings and will engage in community service
both to make up for some of the problems caused and to restore this person to the community. Even
though restorative justice is occurring, you are concerned with your personal response to the person. You
consider what it would mean to forgive this person. You try to intentionally forgive and thus you let go of
your hurt and revenge, and instead focus on what compassionate response you could genuinely have for
this person. You try to see things from the offender's perspective and focus on the fact that this is a human
being. It can be hard to empathize, so perhaps you can feel sorry for someone who drops to the level of
stealing from others. You think about what factors in this person’s life might have influenced this
person’s behavior. You find it in your heart to genuinely hope that this person will not only turn away
from crime, but also experience a positive life change and become a productive member of society.
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Table 1
Means for Self-Report Dependent Variables and Results of Analyses of Variance
__________________________________________________________________________________________________________________
No-JusticeRetributiveRestorativeRetributiveRestorative-

Measure (Range)

or-

Justice-

Justice-

Forgiveness-

Justice-Plus-

Justice-Plus-

Forgiveness

Only

Only

Only

Forgiveness

Forgiveness

F-equivalent for Wilks’ Lambda

__________________________________________________________________________________________________________________
Justice

Forgiveness

JxF

TRIM (12-60)

44.27a

38.51b

33.06c

31.86cde

31.95d

28.80e

25.33***

78.85***

15.05***

Anger (0-20)

16.85a

12.24b

8.89c

9.20cd

7.74d

5.13e

35.38***

100.40***

5.15**

Fear (0-20)

9.32

5.11

4.52

5.80

3.72

3.13

15.88***

26.55***

Empathy (8-48)

10.03a

14.09b

19.85c

21.84cd

21.98d

24.06d

19.68***

75.58***

14.79***

PRO (6-30)

8.56a

11.29b

14.27c

14.90cde

15.02d

16.75e

30.49***

83.03***

10.82***

Gratitude (0-20)

3.09a

11.88be

7.54c

11.35d

13.93e

54.15***

31.59***

4.08*

Valence (0-20)

4.15a

10.06b

12.74c

11.21bc

13.00cd

15.19d

37.47***

55.10***

9.74***

Arousal (0-20)

15.65a

10.52b

8.41b

7.50b

7.74b

7.24b

13.65***

42.68***

11.96***

Control (0-20)

5.02a

10.04b

12.31bc

9.57b

12.35b

13.49c

31.03***

24.98***

9.72bcd

Vividness (0-20)
13.87
13.37
13.09
12.33
13.07
13.07
0.19
0.99
__________________________________________________________________________________________________________________

2.90+

3.86*
1.66
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Note. Degrees of freedom vary across dependent variables due to occasional missing data. Degrees of freedom for the TRIM, Batson’s Empathy
Adjectives, and PRO: Justice (2,53), Forgiveness (1,54), and Justice x Forgiveness (2,53). Anger, fear, valence, and arousal: Justice (2,51),
Forgiveness (1,52), and Justice x Forgiveness (2,51). Gratitude: Justice (2,50), Forgiveness (1,51), and Justice x Forgiveness (2,50). Control:
Justice (2,47), Forgiveness (1, 48), and Justice x Forgiveness (2,47). Vividness: Justice (2,52), Forgiveness (1,53), and Justice x Forgiveness
(2,52).
a,b,c,d,e

For significant Justice x Forgiveness interactions, different superscripts identify which condition means differ significantly (p < .004); means

with the same superscript do not differ significantly.
*** p <. 001, ** p < .01, * p<.05, + indicates a trend of p < .07.
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Figure Caption
Figure 1. Physiological reactivity and recovery patterns based on a 4-sec baseline, four 4-sec epochs during active imagery, and two 4-sec epochs
of relaxation during the recovery period. For each of the six experiment conditions, the data were averaged across four trials per participant.
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Footnotes

1

Physiological data collection cables, headphones, and speaker wire were fed through PVC tubing
placed in the shared wall. To time the presentation of tones and collect on-line physiological data, we
used a Dell 486 computer and VPM software (Cook, Atkinson, & Lang, 1987). To measure participant
ratings after imagery, we used a joystick and a second Dell 486 with VPM software in the participant
room. Imagery and relaxation trials were signaled by auditory tones at three frequencies—high (1350 Hz),
medium (985 Hz), and low (620 Hz). The tones were 500 ms long and 73 dB[A]. They were generated by
a Coulbourn V85-05 Audio Source Module with a shaped rise time set at 50 ms. The tones were
presented through Altec Lansing ACS41 speakers located 2.5 feet to the left of the participant's head
during the instructions, and through Optimus Nova 67 headphones during data collection.
Electrocardiogram data were collected using two standard electrodes, one on each forearm. A Hi
Gain V75-01 bioamplifier amplified and filtered the signals. The signals were then sent to a digital input
on the computer that detected R waves and measured interbeat intervals in milliseconds.
Skin conductance levels were measured by a Coulbourn V71-23 isolated skin conductance coupler
using an applied constant voltage of 0.5 V across two standard electrodes. Electrodes were filled with a
mixture of physiological saline and Unibase (Fowles et al., 1981) and applied to the hypothenar eminence
on the left hand after it was rinsed with tap water. A 12-bit analog-digital converter sampled the skin
conductance and facial EMG channels at 10 Hz.
Facial EMG was recorded at the corrugator (i.e., brow) and orbicularis oculi (i.e., under the eye)
muscle regions on the left side of the face using sensor placements suggested by Fridlund and Cacioppo
(1986). Facial skin was prepared using an alcohol pad and electrode gel. Then miniature Ag-AgCl
electrodes filled with Medical Associates electrode gel were applied. EMG signals were amplified (X
50,000) by a Hi Gain V75-01 bioamplifier, using 90-Hz high-pass and 1-kHz low-pass filters. The signals
were rectified and integrated by a Coulbourn multifunction V76-23 integrator (nominal time constant =
10 ms).
Within each type of imagery condition, data for each physiology variable were averaged over 4second epochs, yielding 4 epochs during imagery and 2 epochs during the recovery period. During the
imagery and recovery periods, deltas for each 4-second epoch were calculated by subtracting values from
the 4-second baseline epoch immediately before the imagery period. This is a standard approach in
within-subjects imagery designs (Witvliet et al., 2001; Witvliet & Vrana, 1995, 2000) because it
highlights the impact of the experimental conditions on the physiological measures. Raw scores alone
include variance due to movement and habituation, and hence are difficult to interpret in a meaningful
way. Subtracting each trial’s baseline from that same trial’s data functionally controls for this and
displays more clearly the contribution of the experimental condition itself on the physiological measures
of interest. Note that for ease of communication, we report analyses on the average imagery and recovery
period values, but depict the epoch by epoch data in the figures.
2
For the justice main effect follow-up analyses, all significant pairwise comparisons had an actual alpha
level of p < .001.
3
All ps < .001 in post-hoc pairwise comparisons testing all possible contrasts.

