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Abstract

Mindfulness training programmes have shown to encourage
prosocial behaviours and reduce antisocial tendencies in ado-
lescents. However, less is known about whether training
affects susceptibility to prosocial and antisocial influence. The
current study investigated the effect of mindfulness training
(compared with an active control) on self-reported prosocial
and antisocial tendencies and susceptibility to prosocial and
antisocial influence. 465 adolescents aged 11-16 years were
randomly allocated to one of two training programmes. Pre-
and post-training, participants completed a social influence
task. Self-reported likelihood of engaging in prosocial and anti-
social behaviours did not change post-training, and regardless
of training group, participants showed a higher propensity for
prosocial influence than for antisocial influence. Finally, partic-
ipants were less influenced by antisocial ratings following both

training programmes.
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1 | INTRODUCTION

Adolescence, defined as the period of life between 10 and 24 years (Sawyer et al., 2018), is often associated with
heightened susceptibility to social influence. This is the case for both prosocial and antisocial behaviours (Monahan
et al., 2009; Sijtsema & Lindenberg, 2018; Van Hoorn et al., 2016). Previous studies report that social influence
decreases with age between childhood and adulthood (Ahmed et al., 2020; Foulkes et al., 2018; Knoll et al., 2015,
2017), and that adolescents' susceptibility to social influence might be more pronounced when influenced to behave
more positively, relative to being influenced to behave more negatively (Chierchia et al., 2020; Do et al., 2020).

Mindfulness training has shown promising effects in promoting positive behaviour (e.g. helping behaviour) and
reducing antisocial tendencies in adolescents (Bogels et al., 2008; Donald et al., 2019; Franco et al., 2016). Mindful-
ness refers to the regulation of attention to focus on an individual's present moment experiences with a curious and
open attitude (Bishop et al., 2004). A recent systematic review of 16 studies found that mindfulness-based training
led to an increase in prosocial behaviours in children and adolescents (Cheang et al., 2019). Mindfulness training can
also be efficacious in reducing antisocial behaviours in adolescents (Bogels et al., 2008; Dunning et al., 2019; Franco
et al., 2016), with one study finding that a 10-week mindfulness programme reduced self-reported aggression in
12-19 year olds relative to a wait list control group. (Franco et al., 2016). However, a meta-analysis showed that
mindfulness did not have a significant impact on negative behaviour (e.g. aggression and hostility) relative to
active controls (Dunning et al., 2019). While some of these studies provide evidence that mindfulness training
might encourage prosocial behaviours and reduce antisocial behaviours, less is known about how training affects
susceptibility to prosocial and antisocial influence.

Mindfulness training could modify an individual's susceptibility to prosocial and antisocial influence through its
effect on executive control. Specifically, it has been suggested that the benefits of mindfulness might be partly attrib-
utable to improved self-control, that is, the ability to inhibit prepotent responses to effectively respond to goal-
relevant information (Elkins-Brown et al., 2017; Masicampo & Baumeister, 2007). One study showed that adoles-
cents (13-18 years) with low levels of self-control were more susceptible to antisocial influence and more likely to
become involved with deviant peers (Marshal, Molina & Pelham, 2003). Another large-scale study found that young
adolescents (aged 12-15) with higher levels of self-control were less susceptible to peer influence (Meldrum
et al., 2013).

Moderate correlations (r = 0.46) between self-control and self-reported mindfulness have been reported in ado-
lescents aged 12-14 years (Riggs et al., 2015). In a study of children aged 9-11 years, higher scores on the mindful-
ness attention awareness measure were associated with greater accuracy on an inhibitory control task (Oberle
et al., 2012). Taken together, these studies suggest that self-control skills taught during mindfulness training might
help to reduce susceptibility to social influence.

1.1 | The current study

The aim of the current study was to investigate the effect of mindfulness training (versus an active control training
programme) on the susceptibility to prosocial and antisocial influence in adolescents. Participants were randomly
allocated to an 8-week programme of mindfulness training or student skills training. Both programmes are active in
teaching social, self-management and cognitive skills such as improving memory. However, mindfulness training is
expected to target executive functioning by learning mindfulness skills, where the active control training programme
contained no mindfulness skills training (e.g. breathing exercises or reflecting activities were removed from the stu-
dent skills training; adapted from Student Success Skills; Atlantic Education Consultants, 2013). Therefore, the mind-
fulness, but not the control training, consisted of activities focusing on breathing, decentring and better focus
(MiSP, 2009). Participants completed a social influence task before and after the training. In the task, participants

first rated how likely they would be to engage in a prosocial or antisocial behaviour (first-rating) and were then
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presented with the average rating for the same behaviour purportedly from other similar-aged participants (the “pro-
vided rating”, which was in fact randomly generated). Participants then re-rated how likely they would be to engage
in the same behaviour (second-rating). The outcome of interest was the difference between participants' first-ratings
and their second-ratings after seeing the provided ratings. The greater the difference between the first- and second-
ratings, the greater the influence.

In the study protocol, we included the hypothesis that mindfulness training versus the control training would
lead to lower susceptibility to social influence from Time 1 to Time 2. Here, we have further specified this hypothesis
to better reflect the social influence paradigm used in this study and to align with previous studies that have
employed the same paradigm (e.g., Foulkes et al., 2018).

Based on the research described above, we hypothesised that:

1. Self-reported prosocial behaviour (first-ratings in the prosocial condition) would increase, and self-reported anti-
social behaviour (first-ratings in the antisocial condition) would decrease following mindfulness training relative
to the active control training.

2. Mindfulness training would be associated with a reduction in social influence such that the change from first-
rating to second-rating would be smaller post-training relative to pre-training.

a. This reduction in social influence would be different across prosocial and antisocial conditions.

b. This reduction in social influence would be greater for mindfulness training than for the active control training.

2 | METHODS
21 | Participants

Participants were recruited as part of a study investigating the mechanisms of change in adolescent mindfulness
training (https://osf.io/ax79m). A total of 12 schools from Greater London and Cambridgeshire were recruited
(between October 2016 and July 2019). The schools recruited contained a combination of non-selective, state-
maintained schools (8 mixed and 2 single gender) and selective, independent schools (1 mixed and 1 single gender).
All schools received a school assessment rating of “Good” or higher. The mean percentage of students eligible for
free school meals (a proxy for low SES; Taylor, 2018) across the 12 schools was 33.75% (range 8.9-62.3), which is
slightly higher than national median (29.4%; Department of Health and Department for Education 2017). Special
schools, alternative provision settings and schools that teach mindfulness to all students were excluded. Pre-training
data from 449 participants was included in the analysis (299 females; mean age = 13.89 years, SD = 1.38; age
range = 11.0-16.5 years) and from 354 participants post-training (226 females; see Table 1 for participant demo-
graphics). See Figure 1 for the flow of participants through each stage of the study. IQ was measured using Cattell's
Culture Fair Intelligence test (Institute for Personality and Ability, 1973). The test consists of four types of spatial
problems (series completions, odd-one-out, matrices, topology), and was completed under timed conditions. Mean
1Q across the groups pre-training was 110.03, SD = 16.81, range = 62-155. The study was approved by the Univer-
sity Research Ethics Committee. Informed consent from parents and assent from participants was obtained. Partici-
pants were compensated £15 for each testing session, £5 for attending each training lesson and submitting the
corresponding homework sheet, and a bonus £10 for attending six or more training lessons and both testing

sessions.

2.2 | Testing procedure and group randomisation

Testing sessions at both pre- and post-training each lasted 3 hours and took place at the school in small groups

(between 7-15 participants; group size at Time 1 and Time 2 is included in the statistical model; see more details in
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TABLE 1 Pre-training descriptives for participants in each training group. Age, 1Q, gender, attendance, and
homework completion were included as covariates in the sensitivity analyses (see Appendix S1)

Mindfulness training Student skills training Comparison (t-test)

N 228 (76 males) 221 (74 males)

Mean age in years (SD) 13.88 (1.38) 13.89 (1.39) t(446.34) = 0.06, p = 0.951

Age range (years) 11.0-16.4 11.0-16.5

Mean 1Q (SD) 110.47 (17.54) 109.58 (16.07) t(435.94) = —0.55,p = 0.581

Mean lesson attendance out 6.40(2.47) 6.41 (2.23) t(444.88) = 0.06, p = 0.955
of 8 lessons (SD)

Mean homework completion 5.09 (2.31) 4,55 (2.39) t(445.17) = —2.44,p = 0.015
out of 7 pieces (SD)

Appendix S1). During these sessions, participants completed the social influence task alongside several other cogni-
tive tasks and questionnaires (see https://osf.io/ax79m). Participants were then randomly assigned to mindfulness
training (MT) or the student skills training (SST; see below for training details; see Figure 1). The randomisation was
conducted by a statistician independent of the research team and researchers involved in the testing sessions were
blind to the training group allocation. To minimise selection bias, participants were not randomised to condition until

after they completed the pre-training data collection. Details of the two groups can be found in Table 1.

2.3 | Training
2.3.1 | Mindfulness training (MT)

MT was an adapted version of .b (dot-be; MiSP, 2009), which is a 10-week mindfulness course developed by the
Mindfulness in Schools Project in the UK for adolescents aged 11-18 years. The MT curriculum was drawn from
mindfulness-based stress reduction (MBSR; Kabat-Zinn, 1990) and mindfulness-based cognitive therapy (MBCT;
Segal et al., 2002), with the aim of enabling adolescents to learn mindfulness skills. The curriculum was adapted from
a 10-week course to an 8-week course to allow the training and the pre- and post-training testing sessions to be
completed within a single school term.

There were eight lessons: Playing Attention; Taming the Animal Mind; Recognizing Worry; Being Here Now;
Stepping Back; Befriending the Difficult; Taking in The Good; and Pulling it All Together. Each lesson was 45-mins
long and was taught by existing mindfulness teachers who have previously been trained in the MT curriculum.
Teachers also attended a two-day workshop where they received additional training on the MT curriculum used in
the study.

2.3.2 | Control training: Student skills training (SST)

The SST was an adapted version of Student Success Skills (Atlantic Education Consultants, 2013), an 8-week course
developed in the USA. SST was designed to help students improve on their academic and social performance by
focusing on key cognitive, social and self-management skills. An independent mindfulness instructor reviewed the
SST to ensure all elements associated with mindfulness (e.g. breathing exercises or reflecting activities) were
removed from the SST. There were eight lessons: Casting Your Net; Get in Formation: Remember Not to Forget;
What's the Story; If You've Got Nothing Nice to Say; Together We Can Do So Much; Rewind and Replay Part 1;
Rewind & Replay Part 2.
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FIGURE 1 CONSORT diagram showing the flow of participants through each stage of the study. Participants
were split into two groups after the pre-training data collection session; one group received MT and the other group
received SST

The same teachers (N = 13) who delivered the MT curriculum also delivered the SST curriculum. All teachers
underwent a 2-day training course prior to taking part in the study. The workshop covered the following: an intro-
duction to the research study, the evidence supporting each training programme, good research practice, the adapta-

tion to the MT training used in the study and the SST training programme. The workshop was delivered by members
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of the research team, an independent mindfulness instructor and staff from the Mindfulness in Schools Project
(MiSP). All teachers completed a declaration form for any affiliation with MiSP and Student Success Skills
(no potential conflict of interest was declared).

Both training curriculums were matched in terms of duration and level of engagement. Training was delivered
once a week in groups of 10-13 participants. Each lesson lasted 45 minutes and was delivered in a school classroom,
either after school or at an agreed time during the school day. Lessons were taught with presentation slides, which
included notes for the teacher, learning objectives and instructions for activities. Participants were asked to complete
homework after each lesson for both types of training. Homework sheets were provided each week, tailored to the
content of that week's lesson. As part of the homework, participants were required to watch an animated video
online and practice the skills learnt during the lesson. Students' training adherence was assessed by their attendance
at lessons and the number of homework assignments completed and submitted. The fidelity of the teaching was
assessed by recording videos of the lessons. Each training group (10-13 students; training group size included in sta-
tistical model; see Appendix S1) had one lesson recorded at random. An independent rater who was trained in teach-
ing the MT and SST curriculums rated the videotapes based on adherence to the key elements of each training
lesson (see Appendix S2 for the assessment criteria). MT received 95.4% adherence and SST received a 94.5% adher-
ence rate. See https://osf.io/ax79m for further details regarding the training.

24 | Tasks and measures
241 | Social influence task

The design of the social influence task reported in this study is described in detail in Ahmed et al. (2020) (see Figure 2).
Participants were presented with 16 randomly selected scenarios (8 prosocial and 8 antisocial) out of the possible
82, each describing a social behaviour (41 prosocial and 41 antisocial). Prosocial scenarios included helping and shar-
ing behaviours towards friends, family and strangers (e.g., “Give money to charity”, “Help a friend with their school-
work”). Antisocial scenarios included a range of situations relevant to adolescents, including violation of privacy,
indirect and direct aggression, theft and vandalism (e.g., “Make fun of a classmate”, “Talk about a friend behind their
back’; see Table S1. for the full list of scenarios).

Participants read the task instructions on the computer screen and completed a practice trial. Each participant
then completed 16 trials in a random order. On each trial, participants were shown a short sentence and image
depicting either a prosocial or antisocial behaviour (for 3 s; see Figure 2). They were then asked to rate how likely

First-rating

Raise money for charity
Raise money for charity

L=
Never Always|

Would you do this? Raise money for charity

Provided-rating

Prosocial .

diti —_— Second-rating
condition e

3s T Raise money for charity

11-16 years old average Please rate again

=
S 2s Neover ways

Time = Please rate again:
TSR Would you do this?

FIGURE 2 lllustration of the trial sequence in the prosocial condition. Participants were asked to rate how likely
they would be to engage in the behaviour (first-rating). They were then shown the average rating of the 11-16-year-
olds (provided-rating) and asked to rate the same scenario again (second-rating)
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they would be to engage in that behaviour, by using a computer mouse to move a slider to the left side (Never) or to
the right side (Always) on a visual analogue scale. The slider first appeared at a random position on the scale to avoid
any consistent anchoring bias and there was no time restriction for participants to respond. The position chosen by
the participant was recorded to two decimal places as first-rating (Never = 0.00; Always = 10.00). After making the
first rating, participants were shown a rating of the same scenario that was purportedly the average answer provided
by other 11-16-years-olds (for 2 s). This rating was in fact a randomly generated number between 2 and 8; this
range was used to ensure that the number was plausible as an average rating (provided rating). Finally, participants
were asked to rate the same scenario again (second-rating). The task was programmed using Cogent 2000
(University College London Laboratory of Neurobiology; http://www.vislab.ucl.ac.uk/cogent_2000.php), and run in
MATLAB (version R2015a; Mathworks Inc., Natick MA). At the end of the second testing session, participants were

debriefed and informed that the provided ratings were in fact computer generated.

2.5 | Statistical analysis

Our analyses included two dependent variables. We first analysed participants' first-rating (Model 1 for Hypothesis
1). First-ratings ranged from O to 10. The second dependent variable was the change in rating after observing the
‘provided’ ratings of others (second-rating - first-rating; Model 2 for Hypotheses 2). Change in rating ranged from
—10 to 10. A positive change in rating value meant that the participant increased their ratings, whereas a negative
change in rating value meant the participant decreased their ratings.

The main predictors of interest for Model 1 and Model 2 were social condition (prosocial, antisocial), testing ses-
sion (pre-training, post-training) and training group (MT, SST). In addition, we expected that the change in rating
would vary as a function of the discrepancy between the first-rating and the provided-rating, as social influence is
proportional to the distance between one's baseline behaviour and the decisions of others (Chierchia et al., 2020;
Foulkes et al., 2018; Knoll et al., 2015; Moutoussis et al., 2016). We therefore estimated this discrepancy by calculat-
ing a delta rating score (i.e. the difference between the provided-rating and first-rating) and included this as a main
predictor for Model 2. Finally, Model 2 also included the direction of the delta rating (higher, lower) to decipher
effects of increasing or decreasing prosocial and antisocial influence.

Raw trial-level data were modelled using linear mixed models with the Ime4 package (Bates et al., 2015) in
the R programming environment (R Core Team, 2013). Best fitting models for each variable were determined
through nested model comparison using the same package. The best fitting Model 1 was one that predicted
first-ratings from social condition only. The best fitting Model 2 was one that predicted change in rating from
the interaction between the delta rating score, the direction of the delta rating and the social condition; the
interaction between the delta rating score, the social condition and the testing session; as well as main effects
and lower-level interactions. As random effects, both Model 1 and Model 2 clustered data by participant
(i.e., as random intercepts) and additionally included maximal random slopes for the within-subject factors (Barr
et al,, 2013). Main effects and interactions were inspected using omnibus Type Ill Wald 42 tests and planned
and post-hoc comparisons were performed using the emmeans package (Version 1.6.1; Lenth et al, 2018).
Details of nested models and full model syntaxes can be found in Appendix S2.

2.6 | Sensitivity analyses

We inspected whether the omnibus effects remained in a number of sensitivity analyses including relevant factors
through nested model comparisons. These included participants' age, gender, 1Q, training attendance, amount of
homework completed, testing group size at both pre- and post-training, average training group size and extreme
values for both Model 1 and Model 2. In addition, we also ran a sensitivity analysis for Model 2 accounting for partic-

ipant first-ratings (more information on all sensitivity analyses in Appendix S1).
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3 | RESULTS
3.1 | Hypothesis 1: Self-report prosocial and antisocial behaviours (model 1)

The linear mixed-effects model revealed a significant main effect of social condition on first-ratings (y%[1] = 572.33,
p < 0.001; see Model 1 output in Table S2). Planned contrasts showed that participants produced significantly higher
prosocial first-ratings than antisocial first-ratings (contrast prosocial - Antisocial = 2.65, SE = 0.11, p < 0.001; Figure 3).
Notably, nested model comparisons that included testing session (Ay?[1] = 0.94, p = 0.332) and type of intervention
(Ax?[1] = 0.67, p = 0.413) as additional predictors did not fit better than a model omitting these terms. Therefore,
contrary to hypothesis 1, our results found no significant differences in first-ratings post-training for either the MT
or the SST.

3.2 | Sensitivity analyses

The main effect of social condition on first-ratings was robust to all sensitivity analyses, including age, gender, I1Q, num-
ber of lessons attended, amount of homework completed, testing group size pre- and post-training, average training
size, as well as after the exclusion of extreme values (all ps <0.001, see Table S3 for Model 1 and sensitivity analyses
model estimates). A model adjusting for age additionally revealed a significant interaction between age and social con-
dition (¢2[1] = 22.96, p < 0.001). This was driven by prosocial first-ratings decreasing with age (slope = —0.10,
SE = 0.04, p = 0.029), and antisocial first-ratings increasing with age (slope = 0.28, SE = 0.05, p < 0.001, see
Figure S1.). In addition, sensitivity analyses showed an interaction between gender and social condition (;*[1] = 8.18,
p = 0.004). This was driven by females showing higher prosocial first-ratings (contrast remale - male = 0.35, SE = 0.12,
p = 0.007), and lower antisocial first-ratings (contrast remale - Male = —0.32, SE = 0.13, p = 0.041), than males (see
Figure S2). For this reason, we additionally account for social condition in the sensitivity analyses for Model 2 when

investigating gender and age differences in social influence (see Appendix S1 for more details on sensitivity analyses).

10.01 e

First Rating
o ~N
< T

n
3

0.01

Pros'ocial Antis'ocial
Social Condition

FIGURE 3 Difference in first-ratings between social conditions (prosocial, antisocial). The figure shows higher
prosocial first-ratings than antisocial first-ratings. The violin plots represent kernel probability density of first-rating
values under the prosocial (blue) and antisocial (orange) conditions. Black squares represent the linear mixed model
predicted means and error bars show the corresponding 95% intervals. ***p < 0.001
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3.3 | Hypothesis 2: Training effects on social influence (model 2)

The linear mixed-effects model revealed a significant main effect of the delta rating on change in rating
(/%[1] = 122.64, p < 0.001; see Model 2 output in Table S4), such that greater delta ratings were associated with
greater change in ratings (slope = 0.15, SE = 0.01, p < 0.001). This main effect of delta rating on the change in rating
has been previously termed the social influence effect (e.g. Foulkes et al., 2018; Knoll et al., 2015; Knoll et al., 2017).
In addition, there was a significant three-way interaction between delta rating, social condition and direction of influ-
ence (y?[1] = 36.34, p < 0.001; Figure 4). Post hoc comparisons showed that participants were more socially
influenced to increase prosocial ratings than to decrease them (contrast yigher - Lower = 0.07, SE = 0.02, p < 0.001),
as well as to decrease antisocial ratings than to increase them (contrast yigher - Lower = —0.07, SE = 0.02, p < 0.001;
see all contrast estimates in Table S5). This effect was present across both time points and interventions.

Contrary to Hypothesis 2, there was no significant effect of testing session on social influence ()(2[1] = 1.36,
p = 0.243), indicating that there was no overall difference in social influence pre- and post-training, across all condi-
tions. However, there was a significant three-way interaction between delta rating, social condition and testing ses-
sion (y?[1] = 6.57, p < 0.010; Figure 5). This suggests that there was a difference in social influence pre- and post-
training, and that this depended on the specific social condition, supporting hypothesis 2a. Planned contrasts showed
that this effect was driven by a decrease in antisocial influence post-training compared to pre-training (contrast pye.
training - Post-training = 0.04, SE = 0.01, p < 0.001), which was not the case for prosocial influence post-training (con-
trast pre-training - Post-training = 0.01, SE = 0.01, p = 0.243; see all contrast estimates in Table Sé).

Nested model comparisons showed that including intervention type as an additional predictor in this model did
not fit better than a model omitting this term (A7%[2] = 4.10, p = 0.129). Therefore, contrary to Hypothesis 2b, the

results did not show significant differences between mindfulness training and control training on social influence

effects.
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FIGURE 4 Effect of the direction of social influence (higher, lower) in each social condition (prosocial, antisocial).
The plot shows that participants were more socially influenced to increase prosocial ratings rather than to decrease
them (left panel), and to decrease antisocial ratings rather than to increase them (right panel). Lines represent the
predicted slopes of social influence from higher delta ratings (dark green) and lower delta ratings (light green) and
post-training (dark blue) and shaded areas represent 95% confidence intervals. All values have been converted to
absolute terms (i.e., multiplied by —1 if negative) for visualisation purposes. ***p < 0.001
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FIGURE 5 Difference in social influence between testing sessions (pre-training, post-training) in each social
condition (prosocial, antisocial). The plot shows a significant decrease in social influence at post-training relative to
pre-training for the antisocial condition (right panel), and no significant difference in social influence pre- and post-
training for the prosocial condition (left panel). Lines represent the predicted slopes of social influence pre-training
(light blue) and post-training (dark blue) and shaded areas represent 95% confidence intervals. ***p < 0.001

3.4 | Sensitivity analyses

All effects of interest were maintained after adjusting for the relevant factors, including age, gender, 1Q, participant
first-ratings, number of lessons attended, amount of homework completed, testing group size pre- and post-training,
average training size, as well as after the exclusion of extreme values (see Model 2 and sensitivity analyses model
estimates in Table S7). Both the interaction between delta rating, social condition and direction of influence, and the
interaction between delta rating, social condition and testing session were robust to all sensitivity analyses. This
included models accounting for age and gender differences in social influence between the prosocial and antisocial
conditions, both of which were flagged during sensitivity analyses for Model 1 (see relevant section above). These
models additionally suggested significant gender differences (y2[1] = 4.87, p = 0.027), and this was driven by
females being less socially influenced by antisocial ratings than males (contrast remates - Males = — 0.02, SE = 0.01,
p = 0.022; see Figure S3). There were no significant age differences in social influence between social conditions
(¥2[1] = 0.01, p = 0.933). However, there was an effect of age (y2[1] = 3.90, p = 0.049), as well as an effect of 1Q
(¥2[1] = 25.39, p < 0.001), on social influence with older participants and participants with a higher 1Q being less
socially influenced across both social conditions and time points (slope ,ge = — 0.007, SE = 3.54 e 3 p = 0.049;
slope | = —0.001, SE = 2.33 e~ p < 0.001; see Figures $4 and S5, respectively).

4 | DISCUSSION

The aim of the current study was to examine whether mindfulness training specifically, compared with an active con-
trol, was associated with a change in the self-reported likelihood of engaging in prosocial and antisocial behaviours
and susceptibility to prosocial and antisocial influence. We found that participants' prosocial tendencies were higher

than their antisocial tendencies at both time points. In addition, participants were more socially influenced to
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increase prosocial ratings than to decrease them, and more socially influenced to decrease antisocial ratings than to
increase them at both time points. Despite previous studies demonstrating the beneficial effects of mindfulness on
adolescents' prosocial and antisocial behaviours (Bogels et al., 2008; Cheang et al., 2019; Donald et al., 2019; Franco
et al., 2016), we did not find any significant differences in prosocial or antisocial behaviour (first-ratings) following an
8-week mindfulness training programme (or after the control training programme; hypothesis 1). We also found no
unique effect of mindfulness (vs. control) training on susceptibility to social influence (hypothesis 2). Instead, partici-
pants were less influenced by antisocial, but not prosocial, ratings after both training programmes.

Contrary to hypothesis 1, there was no significant change in prosocial and antisocial behaviour following MT,
relative to the SST. This is in line with a meta-analysis that found that, while negative behaviour (e.g. aggression and
hostility) was reduced by mindfulness training in studies including a passive control group only, this was not the case
for studies that included an active control group (Dunning et al., 2019). However, this meta-analysis found that
younger children showed greater improvements than older children and adolescents following mindfulness-based
interventions (Dunning et al., 2019). The age range included in our sample (11-16 years) was much narrower than
the sample included in the meta-analysis (mean ages ranging from 4.7 to 17.4 years), possibly too narrow to reveal
potential age effects in training. Future research should investigate how age influences the effect of mindfulness
training on prosocial and antisocial behaviour, using a wider age range than the current sample.

A second aim of the current study was to investigate the impact of mindfulness training on social influence in
adolescence. Importantly, before discussing mindfulness training effects on social influence, our results support pre-
viously reported findings on social influence during adolescence. To begin, we found that participants revised their
ratings to a greater extent as these became increasingly discrepant from observed ratings (i.e. greater delta ratings).
This social influence effect is in line with previous studies showing that adolescents are influenced by others'
endorsements of prosocial behaviours (Choukas-Bradley et al., 2015; van Hoorn et al., 2016) and antisocial behav-
iours (Monahan et al., 2009; Sijtsema & Lindenberg, 2018), and that this social influence effect is stronger when
there is a greater disparity between participants' initial responses and others' responses (Chierchia et al., 2020;
Foulkes et al., 2018; Knoll et al., 2017). While the social influence effect was still present after accounting for age
and 1Q, we found that older participants and participants with higher IQ were less susceptible to social influence,
which replicates previous findings (Chierchia et al., 2020; Foulkes et al., 2018; Knoll et al., 2015, 2017).

In addition, we also found that the social influence effect was stronger for positive influence than for negative
influence. This means that participants were more socially influenced to increase prosocial ratings than to decrease
them, as well as to decrease antisocial ratings than to increase them. This suggests that adolescents conform to a
greater extent to become more prosocial than more antisocial when presented with information about other people's
ratings. This finding builds on recent work suggesting that adolescents are more likely to conform when their parents
and peers endorse positive attitudes and resist conformity when they endorse negative ones (Do et al., 2020). In line
with previously observed gender differences in prosocial and antisocial behaviours (Burt et al., 2018; for reviews, see
Sutter et al., 2019; Van der Graaff et al., 2018), females had lower antisocial and higher prosocial first-ratings than
males. We also found that females were less socially influenced by antisocial ratings than males. While this finding
that emerged from the sensitivity analyses was not part of our main hypotheses, it is in line with a school-based
study which, using self-report and peer nominations of antisocial behaviour, found that girls who were characterised
by consistently elevated levels of antisocial behaviour were less affected by deviant peers than boys (Van Lier
et al., 2005). These sensitivity analyses highlight the importance of considering gender when investigating prosocial
and antisocial decision-making during adolescence.

To investigate the impact of mindfulness training in reducing antisocial and prosocial influence, the current study
compared the effectiveness of mindfulness training and a control training programme in a sample of adolescents. We
hypothesised that MT would have had an impact on susceptibility to both types of social influence (hypothesis 2).
We found that participants were less influenced by antisocial, but not prosocial, ratings following mindfulness train-
ing (hypothesis 2a). However, this was also true for SST training, and therefore the effect of MT was not significantly

different from the active control training (hypothesis 2b).
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We expected mindfulness training to have a greater impact on social influence than an active control training as
it has been previously correlated with executive processes, especially self-control (Elkins-Brown et al., 2017;
Masicampo & Baumeister, 2007). However, contrary to literature on the role of self-control in decreasing susceptibil-
ity to social influence (Meldrum et al., 2013), our results suggest that mindfulness training might not impact social
influence through a mechanism that is distinct to other types of socioemotional training. In fact, exploratory analyses
also suggested that there were no differences between interventions in executive functioning measures related to
self-control, such as emotional control and inhibition. Therefore, it is possible that the observed decrease in influence
in the antisocial condition is driven by common elements in both training programmes. For example, both training
programmes focus on building self-esteem and cultivating kindness and gratitude, which are associated with less
antisocial behaviour (Bono et al., 2019; Donnellan et al., 2005; Gao et al., 2020). It is possible that cultivating kind-
ness, gratitude and increasing self-esteem as a result of undergoing one or the other of the programmes led to a
reduction in social influence in the antisocial condition.

Given that a passive no-training control group was not included in this study, we cannot exclude possibilities of
potential confounds. One possible confound is age, and previous research on social influence suggests that suscepti-
bility to both prosocial and antisocial influence decreases with age across adolescence (Foulkes et al., 2018; Knoll
et al,, 2015, 2017). Therefore, the reduction in influence in the antisocial condition observed pre- and post-training
could be due to the increase in age over the weeks between the two testing sessions. However, this seems unlikely
for two reasons. First, there is no evidence that age-related changes in social influence can occur over such a short
time-period (9-10 weeks). Second, there is no evidence from other studies, or in our baseline data (Ahmed et al.,
2020), that increasing age is associated with a change in antisocial influence more than prosocial influence. A second
explanation for the reduction of influence in antisocial ratings pre- to post-training is an effect of practise as partici-
pants become more familiar with the task. To our knowledge, no previous studies have investigated changes in sus-
ceptibility to social influence over a short period (in any age group). In addition, as above, this would not explain the
asymmetry in the results as practise or carry-over effects might be expected to affect prosocial as well as antisocial

influence.

5 | CONCLUSION

The present study compared the effect of mindfulness training with a control student skills training programme on
adolescents' susceptibility to prosocial and antisocial influence in adolescence. We found that participants were less
influenced by antisocial, but not prosocial, ratings following both training programmes. This result highlights the
importance of considering the type of social behaviours (whether behaviours are prosocial or antisocial) when under-
standing social influence during adolescence. However, it is important to note that the basis of this change cannot
be discerned without including a no-training control group. Future studies should investigate whether and how
social-emotional training interventions might be effective at reducing susceptibility to antisocial influence in

adolescence.
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