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ABSTRACT

Previous studies have found that self-control training was effective in improving an individual’s self-control,
which plays an important role in inhibiting negative emotions. However, it is unclear whether self-control training
can facilitate refraining from retaliation. This study randomly assigned participants (N = 55) to a training condi-
tion (building self-control by avoiding sweets) or a control condition. Before and after training, participants com-
pleted the Transgression-Related Interpersonal Motivations Inventory-18 (TRIM-18) and a modified Taylor
aggression task once each. Participants in the training condition inflicted more low-intensity penalties on the pre-
vious offender compared to control participants. Participants in the training condition reported lower revenge
scores after training than before training. These results provide preliminary support that providing people who
wish to forgive self-control training might promote forgiveness.
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1 Introduction

Our daily life is rife with offenses and conflicts. After being offended by others, individuals tend to be
dominated by negative emotions for a long time, avoiding or retaliating against the offender [1]. However,
retaliation may give rise to many adverse consequences. For example, retaliating will cause offended
individuals to focus their attention continuously on the offender, reinforce negative emotions, and prevent
them from getting over the offense [2]. Individuals can also choose to forgive those who hurt them.
Forgiveness refers to a prosocial transformation in the individual’s cognitive, emotional, motivational, and
behavioral responses to the offender [3]. Moreover, forgiveness not only contributes to improving the
resilience of relationships and promoting their stability and permanence [4], but also benefits people’s
mental health [5] and physical health and well-being [6].

Self-control is the ability to change one’s behavioral responses to conform to ideals, values, morals, and
social expectations in order to achieve one’s long-term goals [7]. Effective self-control has been associated
with many positive outcomes, including maintaining harmonious social relationships [8] and improving
individual well-being and life satisfaction [9]. Moreover, self-control plays a vital role in controlling
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negative emotions and inhibiting impulsive behaviors and seems to be a causal factor in reducing immediate
retaliation [10,11]. When people are offended, they must overcome their negative reactions to refrain from
retaliating aggressively. This process involves self-control [12]. However, self-control behaviors depend on a
limited resource of willpower, which, once used, temporarily depletes this resource. Depleted willpower
impairs performance on subsequent self-control tasks [7]. Relevant to the present study, people have been
found to act more aggressively after being offended because they could not control their negative
emotions when the limited resource of willpower was depleted [13,14].

Given the broad traits and benefits of self-control, researchers have considered strategies that can
improve self-control. Self-control training (SCT) is one such method. SCT involves the repeated practice
of self-control over time [15]. For example, SCT can stimulate self-control by having people modify their
manner of speaking [16], sit up straight at all times [17], maintain positive emotional states [17], avoid
sweets [18], squeeze a handgrip [18], and engage in logical reasoning exercises [19]. Many studies have
found that these methods did improve self-control, Yang et al. [20] found that after comprehensive SCT,
depressed individuals with dysfunctional self-regulation showed higher trait self-control scores and
greater improvements in depressive symptoms compared to participants in the control condition.
Moreover, a meta-analysis, which contains the data from 12 labs, enrolled 1775 participants. Researchers
found a small but significant ego-depletion effect on both accuracy and reaction time (d = 0.10) [21].

Conflicts seem to be everywhere in our life. If the conflicts cannot be properly resolved, they may induce
problems. Our present study provided a useful way to decrease negative responses toward an offender by
improving self-control. We theorize that enhancing self-control increases one’s efficacy in responding to
offenses with forgiveness. Forgiveness lowers revenge and avoidance motivations, which eventually
might also lead to more benevolent motivations [22]. Thus, the avoid-sweets task [18] and a modified
Taylor aggression procedure (TAP; [23,24]) were used as SCT to explore whether improving self-control
would promote (1) changes in unforgiving motivations (i.e., decreased avoidance and revenge
motivations [25]) and (2) increased benevolence motivations [25]—which together constitute forgiveness
[25]. Reduced motivations to seek revenge or to avoid the offender would lead to reduced retaliation
[7,12]. Increased benevolence motivations would lead to increased prosocial behaviors and emotional
forgiveness, which entails more positive emotional states [26]. Those changed behaviors and emotions
might be interpreted as effects consistent with forgiveness.

Given that self-control plays a vital role in controlling negative emotions and inhibiting impulsive
behaviors, we hypothesized that participants who had been offended and who subsequently finished the
SCT would choose more low-intensity penalties for prior offenders [7,12] and also experience less intense
negative emotions compared to participants in the control condition.

Previous studies have found that forgiveness was positively associated with self-control, especially
when forgiveness was measured by a revenge indicator [12]. Forgiveness training can enhance moral
resolve to forgive (i.e., inhibit revenge and avoidance and encourage benevolence; for a meta-analysis,
see [27]). We are proposing, though, that promoting self-control itself, through direct SCT, without
referring to forgiveness explicitly can stimulate experiences of forgiveness. We thus measure as outcomes
the motivations composing forgiveness (i.e., revenge, avoidance, and benevolence [25], Hypothesis 1),
behavior consistent with forgiveness (administering less harsh penalties [7,12], Hypothesis 2), and
changed emotional states to reflect more positive emotion, which is indicative of emotional forgiveness
[26], Hypothesis 3. So, the Trait Forgivingness Scale (TFS [28]), the Transgression-Related Interpersonal
Motivations Inventory (TRIM-18 [29,30]), the amount of penalty enacted in a behavioral rating, and the
emotional state were used to assess whether SCT affected forgiveness.
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2 Materials and Methods

2.1 Participants
College students (N = 60) were recruited and randomly assigned to the SCT or the control condition,

with 30 participants in each condition. Among them, one participant dropped out, and four participants
were excluded due to their doubts about the authenticity of the experimental procedure. Of the remaining
55 participants, 27 participants completed the SCT condition (7 males, 20 females, average age =
20.63 years, SD = 2.96) and 28 participants completed the control condition (9 males, 19 females,
average age = 20.54 years, SD = 2.29). The current study was approved by the Research Ethics
Committee of Shanghai Normal University.

2.2 Materials

2.2.1 Trait Forgivingness Scale (TFS)
The present study measured participants’ trait forgivingness through a brief TFS developed by Berry

et al. [28] which consists of 10 items. The trait forgivingness score is the sum of the participant’s scores
on all items. Responses were scored ranging from 1 (not at all) to 5 (very much) [28]. This scale was
administered before the modified TAP during the first session. Cronbach’s alpha was 0.73.

2.2.2 Transgression-Related Interpersonal Motivations Inventory (TRIM-18)
The TRIM-18 was used to measure participants’ state forgiveness [29], which consists of three

motivation dimensions: Revenge, Avoidance and Benevolence. This inventory has been found to have
good psychometric support in China [30]. Responses were scored ranging from 1 (strongly disagree) to 5
(strongly agree). Before the modified TAP in both session 1 and session 2, participants completed one
TRIM-18 in each session. The Cronbach’s alpha for the avoidance, revenge, and benevolence subscales
of the TRIM-18 at session 1 were 0.59, 0.90, and 0.71, respectively. The alphas of the three subscales in
session 2 were 0.69, 0.92, and 0.75, respectively.

2.2.3 Self-Control Scale (SCS)
The present study measured participants’ trait self-control through the brief SCS developed by Tangney

et al. [31] and revised by Tan et al. [32], consisting of 13 items. Responses ranged from 1 (not at all) to 5 (very
much). The SCS was administered before the modified TAP during the first session. The Cronbach’s alpha
was 0.78.

2.2.4 Positive and Negative Affect Schedule-Expanded Version (PANAS-X)
The participants’ basic emotional states (i.e., sadness, anger, fear, and happiness) were measured by

PANAS-X developed by Watson et al. [33] based on the PANAS [34]. Responses ranged from 1 (not at
all) to 5 (extremely). The PANAS-X was widely used both in clinical and research work and showed
good psychometric properties [35,36]. Only the items that related to the basic emotional states (i.e.,
sadness, anger, fear, and happiness) were used, because the present study focused on those four emotions.

2.3 Procedure
The experiment was conducted over two sessions that were separated by a two-week interim.

Participants in the SCT condition were informed before the experiment that the purpose of the study was
to investigate the relationship between the avoidance of sweets and weight loss. Participants were asked
to sign an informed consent form before the experiment, and the true purpose of the experiment was
explained to them after it was over.

Session 1. During the first session, participants were asked to rate “How much of a ‘sweet tooth’ do you
think you have (1 = very dislike to 5 = very like [sweets])?” in order to measure their preference for sweets
[37]. They then completed the TFS, the TRIM-18, and the SCS. After a few minutes of rest, participants
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completed the PANAS-X and the modified TAP. The modified TAP was divided into two phases. Before the
experiment, participants and their online opponents played a game of chance (i.e., rock-paper-scissors) to
determine their identity in the game–the active or passive side. The program had been set so that no
matter which of the rock-paper-scissors participants chose, they were notified that they would become the
passive side in the first stage and the active side in the second stage. There were two online opponents
(one male and one female), randomly presented among the different participants.

The first phase was the passive phase with 80 trials. At the beginning of each trial, the online opponent’s
photo was presented first. Then two cards appeared on the screen, and the participant chose one of them as
soon as possible. In this phase, when the participant chose a card that was not the same as the online
opponent, the participant “lost” and was punished by the online opponent. The (ostensible) opponent
applied either a high-intensity noise penalty or a low-intensity noise penalty to the participant. The high-
intensity and low-intensity noise stimuli selected in this study are 100 and 80 dB, respectively, and they
were played through headphones without causing any damage to the hearing or the nervous system [23].
When the participant chose the same card as the opponent, the participant “won” and was not punished.
After the participant had selected a card, the intensity of the penalty chosen by the opponent in this round
was presented. At the end of the game, the result was presented and if the participant lost, the penalty
previously chosen by the opponents would be imposed (Fig. 1).

The game results were manipulated by the program. The probability of the participant winning in the
passive phase was 40% (32 trials), and among all the trials in which the participant lost, the probability of
the online opponent choosing a high-intensity noise penalty was 80% (38 trials), and the probability of
the online opponent choosing a low-intensity noise penalty was 20% (10 trials). The winning and losing
situations were presented randomly.

The second phase was the active phase, with a total of 80 trials. The tasks in this phase were similar to
those in the passive phase. At the beginning of each trial, the online opponent’s photo was presented first. In
this phase, because the participant was in the active position, he or she pre-selected the intensity of
the penalty. Participants had to choose the intensity within 5 s. If no response was made within 5 s, the
program would choose a high-intensity penalty by default. Then two cards would be presented on the
screen. Participants needed to choose one of them as soon as possible. In this phase, when the online
opponent chose a different card than the participant, the participant won and could impose the previously
chosen penalty on the opponent; when the opponent chose the same card as the participant, the opponent
won, and he or she was not penalized. At the end of the game, the result and penalty information were
presented on the screen (Fig. 2).

Figure 1: Schematic flow chart of passive phase
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The results of the second phase of the game were also manipulated by the program. The probability of
the participant winning was 50% (40 trials). The winning and losing situations were presented randomly.
Participants rated their post-task emotional state.

Two-week interim. The SCT task used in this study was to avoid sweets for two weeks, which has been
shown to effectively improve individuals’ self-control over a two-week period [18]. During those two weeks,
participants in the SCT group were asked to eat as little cake, biscuit, bubble tea, candy, ice cream, and other
desserts as possible. During the task, the participants were asked to make as much effort as possible to
practice self-control. In addition, participants were required to complete a time-stamped online diary
every other day (seven in total) to report on task adherence and difficulty. Participants rated how often
they avoided sweets that day (from 1–10, 1 = not at all, 10 = consistently) and how difficult it was (from
1–10, 1 = very easy, 10 = very difficult). Participants were asked to follow the instructions as accurately as
possible and were informed that they would not be penalized for not complying with the task’s recording.
One week into the task, messages were sent to participants to inquire about their progress and to
encourage them to stay on task. Participants in the control condition were required to record the time they
spent watching the video during the task (no control was required). To keep the task requirements
consistent for both conditions, the control condition was also required to complete an online diary every
other day.

Session 2. During the second session, participants completed the TRIM-18. After a few minutes of rest,
participants completed the modified TAP as the first session. The participants’ basic emotional states were
measured before the beginning of the experiment, after the end of the passive phase, and after the end of
the active phase, respectively. At the end of the experiment, participants were asked about their feelings
during the experiment and were paid monetary compensation.

3 Results

3.1 Trait Forgivingness, Trait Self-Control, and Sweets Preference
Independent samples t-tests were computed on the scores of participants in both conditions on the TFS,

the SCS, and the sweets-preference questionnaire. No significant differences were found in trait
forgivingness, trait self-control, and sweets preference between the two conditions (see Table 1).

Figure 2: Schematic flow chart of active phase
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3.2 Manipulation Checks and State Forgiveness
Participants in the SCT condition completed an average of 5.19 diary entries (out of a possible 7; SD =

1.42) during the two-week interim. Most participants reported completing SCT tasks to an appropriate level:
M = 8.03 (out of 10; SD = 1.73). As expected, participants in the SCT condition reported moderate difficulty
when completing the SCT task (M = 4.05; SD = 2.50). We concluded that participants were sufficiently
engaged in the SCT task.

A repeated-measures ANOVA of 2 (condition: SCT condition/control condition) × 2 (time: session 1/
session 2) on participants’ scores on the TRIM-18 revenge subscale. There was a significant main effect
of time, F (1, 53) = 5.82, p < 0.05, η2 = 0.10, and a significant interaction effect of condition × time,
F (1, 53) = 4.71, p < 0.05, η2 = 0.08. A simple effect analysis revealed that participants in the SCT
condition reported significantly lower revenge scores in session 2 (M = 12.74, SD = 5.27) compared to
session 1 (M = 14.78, SD = 5.19), p < 0.01. This supported Hypothesis 1. Repeated-measures ANOVA of
2 (condition: SCT condition/control condition) × 2 (time: session 1/session 2) on participants’ avoidance
and benevolence scores were conducted, no significant effects were found. This finding was not
supportive of Hypothesis 1. We concluded that Hypothesis 1 was partially supported.

3.3 Behavioral Measure of Penalty Intensity and Emotional States
The behavioral measure of forgiveness was analyzed using a repeated-measures ANOVA of 2

(condition: SCT condition/control condition) × 2 (time: session 1/session 2) × 2 (penalty intensity: high-
intensity noise/low-intensity noise) was computed on the rate of high and low-intensity penalty selected
by participants in the session 1 and session 2. There was a significant main effect of penalty intensity,
F(1, 53) = 9.69, p < 0.01, η2 = 0.16, and a significant interaction effect of condition × time × penalty
intensity, F(1, 53) = 11.43, p < 0.01, η2 = 0.18. A simple effect analysis suggested that people in the SCT
condition (M = 51.53, SD = 22.31) selected more low-intensity penalties than did people in the control
condition (M = 33.35, SD = 19.76) during the session 2, p < 0.01. Compared to the session 1 (M = 37.82,
SD = 27.81), people in the SCT condition selected more low-intensity penalties during the session 2 (M =
51.53, SD = 22.31), p < 0.01. There was no significant difference between the low-intensity penalty
selected in the session 1 (M = 41.52, SD = 27.06) and session 2 (M = 33.35, SD = 19.76) in the control
condition (Fig. 3). Our findings supported Hypothesis 2.

Table 1: Descriptive statistics for scales

SCT condition (n = 27) Control condition (n = 28)

M SD M SD

SCS 36.30 6.35 36.43 6.94

TFS 28.96 5.27 28.43 5.76

Sweets preference 3.48 0.98 3.25 1.01

Session 1–Avoidance 26.00 4.22 26.32 3.45

Session 2–Avoidance 25.48 4.47 25.89 3.08

Session 1–Revenge 14.78 5.19 15.29 5.12

Session 2–Revenge 12.74 5.27 15.18 4.51

Session 1–Benevolence 14.74 3.55 14.93 4.29

Session 2–Benevolence 15.96 3.76 14.61 3.86
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We conducted a repeated-measures ANOVA at three-time points (i.e., baseline state, after the passive
phase, and after the active phase) for each emotional state to explore the changes in emotional states
before and after each stage. The main effect of time was significant, F (2, 53) = 22.84, p < 0.001, η2 =
0.30. The main effect of emotional state was significant, F (3, 52) = 20.69, p < 0.001, η2 = 0.28. There
was a significant interaction effect of time × emotional state, F (6, 49) = 27.00, p < 0.001, η2 = 0.33. A
simple effect analysis showed that participants reported more negative (p < 0.001) and less positive
emotions (p < 0.05) after completing both the passive and active phases compared to the baseline. After
the active phase, compared to the end of the passive phase, participants reported less negative (p < 0.001)
and more positive emotions (p < 0.001; Fig. 4). During session 2, similarly to session 1, we also conducted
a repeated-measures ANOVA at three-time points (i.e., baseline state, after passive phase, and after active
phase) for each emotional state to explore the changes of emotional states before and after each stage of
session 2. Similar results to session 1 were found (Fig. 4). These findings supported Hypothesis 3.

4 Discussion

This is the first study to explore the effect of self-control training (SCT) on enhancing self-reported
forgiveness (Hypothesis 1) and reducing negative behavioral (Hypothesis 2) and emotional (Hypothesis
3) responses to aggression. In the current study, the avoid-sweets task, which was found to be effective in
improving individuals’ self-control [18], was used as the SCT task. A modified Taylor aggression
procedure was used as the behavioral measure of penalty intensity, and the TRIM-18 scale was to
measure the level of state forgiveness. Participants who did not differ in trait self-control, trait
forgivingness, and sweet preference were invited to the current study. The findings are consistent with our
hypotheses that two-week self-control training improved individual state forgiveness and inhibited

Figure 3: The rate of low-intensity penalty (left) and high-intensity penalty (right) in the active phase

Figure 4: Emotional states in session 1 (left) and session 2 (right)
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negative behavioral responses after being offended. The results are also consistent with studies related to the
ego-strength model of self-control in which self-control can be enhanced by practice over time [7,38].

After finishing SCT, participants increased their state forgiveness, partially supporting Hypothesis 1.
The effect was solely due to the decrease in revenge motives. Moreover, in a previous study [39], self-
control predicted the level of forgiveness. Also, when self-control was depleted, it was hard for
individuals to forgive offenders [40].

Analyses of scores on the TRIM-18 showed that, compared to the performance before SCT was
conducted, people in the SCT condition showed decreased revenge scores after completing the SCT,
while the benevolence and avoidance scores did not change. This may be because inhibiting individuals’
retaliatory impulses depends more strongly on self-control than does promoting individuals’ benevolent
behavior [41,42]. These findings were consistent with a previous study: the association with self-control
was stronger when forgiveness was operationalized as suppressing retaliation motives rather than
expressing benevolent motives [12]. However, a more mundane explanation might be in order.
McCullough [25] treated revenge plus avoidance motives as unforgiveness. Often, revenge motives are
changed, but at other times (e.g., with casual acquaintances) avoidance motives are changed. In the
present study, participants were strangers to each other, and thus avoidance of strangers is hardly affected
by an offense by a stranger. Also, among strangers, there is little benevolence motive. However, among
strangers, the motivation to pay the other person back for harm is strong. Thus, the self-control
intervention affected precisely what we might expect in a laboratory study that put strangers together.

The relationship between self-control, SCT, and behavioral response to aggression can be observed in
the intensity of penalty chosen by participants for previous offenders during the active phase of two rounds of
the modified TAP. Hypothesis 2 was supported. After being hurt or offended, people usually feel that their
interests have been compromised, and they have a natural urge to avoid or retaliate against the offender [43].
However, based on considerations of social values as well as interpersonal relationships, people often need to
overcome these negative natural tendencies and act prosocially. Self-control helps regulate negative
impulsive and instinctive behavior [41,42], thus, individuals with high self-control can inhibit their
negative emotions and impulses to retaliate when they are offended by others. That is, SCT sets the stage
for a change in the propensity to forgive, which eventually presumably leads to reduced retaliation in the
aggression task that we used. In general, the results of the present study supported previous findings that
the avoid-sweets task enhanced individuals’ self-control [15–20] and provided further evidence for SCT
could reduce individuals’ revenge-related behavior.

In addition, we found that participants felt more negative emotions and less positive emotions after
completing the modified TAP compared to their baseline emotional state. These results are consistent
with previous studies that used the TAP [44,45]. The TAP has been able to cause participants to
experience feelings of offense by inducing situations of interpersonal aggression [46–48]. However,
although participants reported more negative and less positive emotions after completing the passive
phases compared to the baseline and reported less negative and more positive emotions after completing
the active phase, there were no significant differences between the SCT and the control condition. In
other words, SCT could not help individuals to prevent negative emotions.

5 Limitations and Future Research

The present study offered evidence that SCT—even when not referring to forgiveness at all—could
change revenge motivations, decrease the intensity of the penalty toward the previous offender, and make
the emotional state more positive. Aggressive behaviors are serious threats to social harmony, and in the
present global climate of polarization, being able to inhibit them can contribute to global peace. Here, we
suggested that practicing self-control can promote both reductions in revenge motives and reduction in
aggressive behavior and elevation of emotional mood. In some people forgiveness is not valued [49]. But
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they might value self-control. Thus, we have illustrated that promoting self-control, even within a self-control
task as simple as avoiding sweets, can promote forgiveness—without antagonizing people for whom
forgiveness is not valued.

However, there are some limitations of the current study. First, the sample size was relatively small, and
the fact that the subjects recruited were undergraduate and postgraduate students affects the generalizability
of the findings. Second, there may be some variations in findings when using different behavioral paradigms
to examine revenge-related behaviors. So, future research should validate the impacts of SCT on different
groups of people by using alternative measurement paradigms. In addition, the temporal validity of the
impacts of SCT on individuals still remains unclear. Longitudinal studies should be conducted to provide
further solid evidence of how self-control leads to forgiveness over time.

6 Conclusion

The present study provides preliminary evidence that self-control training can inhibit individuals’
revenge motives and negative behavioral responses and can increase positive emotional mood. Compared
to the control condition, the SCT training condition resulted in people who inflicted less high-intensity
punishment on the previous offender, and individuals in the training condition reported lower revenge
scores after training. This initial trial suggests that explicitly targeting self-control might help people
reduce revenge motives and behaviors—even when people are not inclined to forgive. This study
suggests needed research to explore other self-control interventions with larger and more diverse
populations.
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