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incarcerated individuals’ behaviour and
publicacceptance through group bonding

Received: 20 November 2023 Martha Newson® '/, Linus Peitz® "2, Jack Cunliffe ® * & Harvey Whitehouse ®'

Accepted: 5 September 2024

Asincarceration rates rise globally, the need to reduce re-offending

grows increasingly urgent. We investigate whether positive group

bonds canimprove behaviours among incarcerated people viaa unique
soccer-based prisonintervention, the Twinning Project. We analyse effects
of participation compared to a control group (study 1,n=676,n=1,874
control cases) and longitudinal patterns of social cohesion underlying these
effects (study 2, n=388) in the United Kingdom. We also explore desistance
from crime after release (study 3, n = 249) in the United Kingdom and the
United States. As law-abiding behaviour also requires a supportive receiving
community, we assessed factors influencing willingness to employ formerly
incarcerated people in online samples in the United Kingdom and the United
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States (studies 4-9,n=1,797). Results indicate that social bonding relates

to both improved behaviour within prison and increased willingness of
receiving communities to support re-integration efforts. Harnessing the
power of group identities both within prison and receiving communities can
help to address the global incarceration crisis.

Ifthe purpose of prisonis toreduce crime by serving asadeterrent and
pathway to reform, it would seem to be ineffective in most countries
around the world' . Indeed, imprisonment may have the opposite
effect, providing opportunities for incarcerated people to form new
relationships and habits of thinking and behaviour thatincrease the risk
of recidivism following release*’. The costs of re-offending worldwide
arevast, bothinterms of the tax burdens associated with incarceration
and the sufferings of victims; for example, the costs of re-offending
exceed £18 billionin the United Kingdom and US$5 trillionin the United
States every year®’.

Although there are many reasons for high rates of re-offending
and stubbornly large prison populations, including problematic
penal systems, two particularly prevalent risk factors may be the
adoption of criminal (rather than law-abiding) attitudes or values
and the reluctance of receiving communities to re-integrate formerly
incarcerated individuals®. Re-integration challenges include assisting
formerlyincarcerated people to find suitable housing and employment

opportunities. Importantly, re-integration may be particularly prob-
lematic for formerly incarcerated people with intersectional identities;
forexample, in many countries ethnic minorities with criminal records
may face particularly harrowing obstacles to securing jobs*'°.

Both prison- and community-based impediments to ‘going
straight’ are at least partly rooted in group psychology. The formerly
incarcerated may cleave to groups and identities that foster criminal-
ity in the absence of alternative support networks", while society at
large tends to stigmatize and exclude them despite socio-economic
advantages to successfully re-integrating formerly incarcerated peo-
pleinto the labour market™. Here we consider the potential for strong
forms of group alignment to change this situation by enabling people
inprison to bond with law-abiding groups. Suchinterventions canalso,
inthe right circumstances, encourage the general public to welcome
the formerly incarcerated back into the community by providing a
platform through which employers are able to bond with formerly
incarcerated people.
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Sport may be theideal platform to capture this reciprocal dynamic.
However, a recent meta-analysis suggested that while sports pro-
grammes in prison have a significant, moderate effect on behaviour,
sounder evaluative designs are required to understand why thisis the
case', with high-profile calls for more thorough investigations into
the processes by which sports interventions work'. Such programmes
could include anything from running” to soccer'. We focus in this
paper on the effects of participation in the Twinning Project, which
pairs over 70 major soccer clubs to their local prison to provide coach-
ingskills to peoplein prison”. Initially launching in England and Wales,
the Twinning Project now runsin four continents with sites in the United
States, Italy, Australia and South Africa. These courses focus not only
on the development of coaching techniques but also on transferable
skillssuch as relationship building, self-control and healthy living. We
tackle this from a social identity perspective: to the extent that the
intervention provides peoplein prison with an opportunity tobond to
the Twinning Project, the aim is to attach them to law-abiding values
and communities. Further, because soccer also inspires strong forms
of support among the wider public in the United Kingdom’®, the aim
is to leverage the cohesion associated with soccer fandom to further
foster re-integration efforts. Indeed, soccer hasalong history of forging
positive relationships across challenging divides, such as supporting
social cohesion between Christians and Muslims in post-ISIS Iraq®,
social integration in postapartheid Africa® and peace-building in
conflict zones such as Colombia and Northern Ireland™.

Two forms of group alignment are likely to be particularly impor-
tantindrivingidentity change amongincarcerated people and encour-
aging society at large to support re-integration efforts. One is group
identification®>?*, based on the sharing of particular beliefs, prac-
tices, clothes, hairstyles and other identity markers with members
of acommon category—such as sports clubs, religious organization,
country or ethnic group?*. Another form of group alignmentisiden-
tity fusion®*?, which is rooted in familial ties resulting from feelings
of shared experience or common ancestry?*°, These two forms of
group alignment entail contrasting relationships between personal
and group identities®>*. In the case of identification, when the group
identityis salient, the personal selfbecomes less accessible—leading to
depersonalization® and de-individuation®. In the case of fusion, per-
sonal and group identities are instead activated synergistically, so that
progroup actiontapsinto personal agency and the personal selfis felt
to be strengthened by the power of the group? . Both identification
and fusion prompt progroup behaviour but fusion is associated with
much stronger forms of self-sacrifice® and lifelong loyalty®®.

Iftheaimis tofoster long-term changesinidentity among people
inprison, by attaching themirrevocably to law-abiding groups and val-
ues—evenwhen the temptations of recidivism are strong—thenideally
interventions would try to bring out fusion with a positive community,
such as that provided by the Twinning Project. Fusion has its strongest
effects on close, relational ties***’, mirroring the strong bonds typical
among family members*’ and so we would expect it to be most effective
in bonding incarcerated people to each other or to the providers of
Twining Project courses—such as coaches. Onthe other hand, the Twin-
ning Projectis also a nationwide organization—agroup category with
which individuals may come to identify. Such forms of identification
may provide afoundation on which fusion can build—combiningboth
forms of group alignment to create what has been dubbed ‘extended
fusion™*, Extended fusion involves the activation of categorical ties
to large-scale group identities but it does so on the basis of shared,
personally self-defining experiences (for example, in nations at war*>**)
or shared biological traits (for example, among members of an ethic
group claiming shared ancestry**). As such, both fusion and identifica-
tion have the potential to contribute to identity change for people in
prison butalso in positive attitude change in receiving communities.

Here we report the results of a unique quasi-experiment, contrast-
ing behaviour between Twinning Project participants and a control

group in the United Kingdom, in which we compare adjudications,
case notes and self-harmincidents between the two samples using data
shared by His Majesty’s Prison Service (HMPS) (study 1). Adjudications
refertoalleged disciplinary offences in prison which require an official
hearing, typically capturing misconduct that is deemed dangerous to
other inmates or staff or otherwise violates institutional policies*.
Thereporting of alleged offences can be contingent on staff-to-inmate
ratios or prison policing styles*®, which are often viewed by incarcer-
ated people as unfair and reflecting policing biases by prison staff*’.
Nevertheless, records of prison misconduct*®**° and adjudications in
UK prisons, have proved to be relatively reliable predictors of future
re-offending>® when triangulated with other evidence. We further
examine the treatment group’s social bonds and future optimism
over a 5-8 month period (study 2). Optimism about desistance from
crimeis awell-established factor of re-offending in the criminological
literature® >, We also longitudinally analyse case notes; that is, quali-
tative observations by prison officers capturing positive or negative
behaviours. Although we hope that increased optimism from partici-
pation in the Twinning project might positively impact re-offending
rates, we are also aware that this cohort may not have appropriate
strategies to act on their hope and thus be at a greater risk of disap-
pointment, which could have knock-on effects for successful desist-
ance from crime®?. Triangulating our approach, weinclude the results
of an online survey with formerly incarcerated people in the United
Kingdom and the United States (study 3). Finally, without supportive
receiving communities, the positive effects of prison-based interven-
tions are unlikely to have lasting impacts following release. As such,
we conducted aseries of online studies with receiving communitiesin
the United Kingdom and the United States to explore the relationships
between social identities, perceived rehabilitation and community
acceptance (studies 4-9).

Results

The impact of Twinning Project on prison behaviour

First, we analysed behavioural data from a cohort of people serving cus-
todial sentencesin 45 UK prisons who were enroled on anintervention
designedtoreducere-offending viasoccer-based programmes with the
prison’slocal major soccer club (studies1and 2). Participants attended
5-12regular sessions with a coach fromthe club, often the biggest brand
in the region, which led to an accredited qualification on completion
ofthe programme. We compared indicators of prison behaviour (num-
ber of adjudications, positive and negative case notes and self-harm
incidents) in a2 month period after the programme between inter-
vention participants (n = 676) and a control group (n =1,874), which
was matched for demographics (age and ethnicity), criminal history
(index offence and Copas rate, that is, the rate of convictions over the
length of a criminal career), incarceration details (prison category,
prison behaviour assessment/incentives and earned privileges (IEP)
level) and pretreatment prison behaviour (adjudications, case notes
and self-harm).

We found that participation in the programme predicted sig-
nificantly fewer proven adjudications (offences committed in prison),
unstandardised beta (B) =-0.16, s.e. = 0.08, 95% confidence inter-
val (CI) =-0.311to -0.008, £(1, 2,548) =4.26, P= 0.039), even when
including matching parameters as covariates (B=-0.15,s.e.= 0.08,
95% Cl=-0.303t0-0.007, P=0.040; F(28,1,341) =3.64, P < 0.001). For
every 100 incarcerated people, 15 Twinning Project participants had
a proven adjudication in the 2 months following the course, whereas
31control cases would receive an adjudication this period (Fig.1). Other
significant predictors of adjudications included more pretreatment
adjudications (B=0.21, s.e. = 0.08, 95% Cl = 0.061-0.36, P=0.006)
and self-harm incidents (B=0.29, s.e. = 0.13, 95% Cl = 0.023-0.548,
P=0.033), more dense criminal histories (Copas, B=0.07,s.e.=0.03,
95% Cl=0.006-0.125, P= 0.030), as well as certainindex offence cate-
gories (most strongly; violence against the person, B=0.30,s.e.=0.08,
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Fig.1| Average number adjudications received per100 peoplein prisonin
the2 months after the programme. Shown are the control group (top) and
the treatment group (bottom). Visual representation of the control group
(theintercept) and treatment group coefficient (intercept - estimated

treatment effect, see intent-to-treat model 1in Table A4 in Supplementary
Information Section A).

95% Cl=0.133-0.460, P < 0.001; drug offences, B= 0.29,s.e. = 0.13,95%
Cl=0.079-0.299, P= 0.001). We found no significant treatment effects
onotherindicators of prison behaviour made available to us (case notes
(B=0.17,s.e.=0.17,95% Cl = -0.167-0.506, F(1,1,497) = 0.98, P= 0.323)
andself-harmincidents (B=-0.02,s.e.=0.02,95% Cl = —0.053-0.009,
F(1,2,548) =1.89, P=0.170)). We provide a detailed description of the
matching procedure and treatment effect analyses, as well as extensive
sensitivity analyses, throughout which the findings were robust, in
Supplementary Information Section A.

Social bonding and prison behaviour

To further understand how the programme worked, we examined the
interplay of social-psychological and behavioural changes amonginter-
vention participants, drawing on longitudinal survey data from 19
prisonsselected to be representative of regions in the United Kingdom
and the categories of prisonsinvolvedin the programme (n =388). The
survey captured, among other things, participants’ social bonding with
different target groups and their optimism to succeed after release
(see section on ‘Materials’ later and Supplementary Information Sec-
tion B for measures). First, we conducted a series of paired samples
t-tests to see if bonding to the Twinning Project developed over the
course of the programme. Normality assumptions were violated but
sensitivity analysis using the Wilcoxon signed-rank test showed that
theresults did not change substantively, ensuring robustness despite
non-normal data. We report one-tailed Pvalues due to our directional
hypotheses. Mean levels (M) of identification with the Twinning Project
showed a small (Cohen’s d = 0.33) but significant increase from the
start (TO) (M;,=3.63) to the end (T1) of the programme (M;, =4.00),
t(243) =-5.08, P< 0.001, and this increase remained significant at a
follow-up 2 months later (T2) (M, =3.96), t(186) = -4.09, P< 0.001,
d=0.30.Similarly, levels of identity fusion (with the Twinning Project)
increased significantly from TO (M=3.29) to T1(3.74), t(255) =-4.96,

P<0.001, d=0.31but levels decreased slightly at the follow-up
(M;,=3.49),such that the gain compared to the start of the programme
was not statistically significant, £(192) = -1.65, P=0.050, d = 0.12. We
alsotestedif bondingto criminals would decrease over time and found
no changes in levels of identification (TO-T1¢(254) = -1.24, P=0.108,
d=0.08; TO-T2¢(198) =-0.39, P=0.349, d = 0.03), while fusion to
criminals slightly increased (d = 0.13) at the end of the programme,
TO (M=1.69) to T1(1.86), t(260) =-2.12, P=0.018, but was no longer
significantly higher at the follow-up survey, TO (M=1.66) to T3 (1.77),
t(199) =-1.24, P=0.108,d = 0.09.

Next, to analyse within-individual changes more thoroughly, we
looked at prison behaviour before (pre) and after (post) the inter-
vention amongst those who undertook the programme. Normality
assumptions for paired samples ¢-tests were violated but results of
Wilcoxon signed-rank test confirmed robustness of results. Average
levels remained stable at desirable levels for the entire sample, that
is, low levels of adjudications, self-harm incidents and a positive case
note balance (adjudications, M, = 0.13-M,, = 0.15, #(833) = -1.28,
P=0.101, d=0.04; case notes, M,,. = 0.66-M,., = 0.48, t(675) =1.57,
P=0.058, d=0.06; self-harm, M,,. = 0.01-M,,, = 0.02, 1(833) = 0.58,
P=0.249, d=0.02), reflecting the fact that Twinning Project partici-
pants are often particularly ‘well-behaved’. However, among those
with at least one adjudication before the intervention, significant
improvements were observed, M. =1.30-M,,,. = 0.48, t(80) =7.23,
P<0.001, d=0.80. Using logistic regression analysis, we further
explored whetherimproved behaviour (decreased number of adjudi-
cations after treatment) was associated with positive changes to iden-
tification with the Twinning Project and found a significant effect of
identification change onbehaviourimprovement (B =0.63,s.e.=0.29,
OR=1.88,95% Cl=1.058-3.345,P=0.031; > (1) = 4.61, P= 0.032 Nagel-
kerke R?=0.08). The effect remained significant (B=2,15, s.e.=1.03,
OR =8.58,95% Cl =1.139-64.624, P=0.037; x* (11) =51.09, P < 0.001
Nagelkerke R?=0.76). even after controlling for baseline prison behav-
iours, age, prison type, Copas rate and time until release. We report full
model results in Supplementary Information Section B.

Examining participants’ future optimism about their employ-
ability and chances to desist, we found that, similar to prison behav-
iour, optimism across the entire sample was either stable or showed
small improvements at very desirable (high) levels (optimism about
employability, My, = 4.09-My, = 4.14, t(266) =-1.10, P= 0.137,d = 0.07
and My, = 4.06-M;, =4.23,(204) = -3.01, P= 0.001,d = 0.21; optimism
about desistance, M;,=4.26-M:,=4.27, t(253) = -0.15, P=0.439,
d=0.01and My, =4.36-M;,=4.35, t(196) = 0.17, P= 0.431, d = 0.01).
Among participants whose baselinelevels were not already at the ceiling
level, we observed significant boosts to optimism about both outcomes
by the end of the programme and until the follow-up survey (optimism
about employability, My, =3.61-M;, = 3.91, t(174)=-5.06, P < 0.001,
d=0.38 and My, =3.62-M,=4.06, t(138) = -6.62, P< 0.001, d = 0.56;
optimism about desistance, M, =3.66-M;; =4.01, t(139) = -5.46,
P<0.001,d=0.46 and My, =3.75-M;,=4.10, t(101) = -4.26, P< 0.001,
d=0.42).Increased optimism about one’s capacity to find employ-
ment (r=0.16,95% Cl = 0.031-0.280, P = 0.015) and stay out of trouble
(r=0.24,95%Cl = 0.111-0.358, P< 0.001) also correlated with increased
identification to the Twinning Project. Wereport full correlation tables
inSupplementary Information Section B.

Bonding and behaviour among formerly incarcerated people

Toseewhether these findings translate to ‘the outside’ and how social
bonds to a variety of targets relate to desistance, we captured data
from formerly incarcerated people in an online study in the United
Kingdom and the United States (study 3, n = 250). We conducted mul-
tiple linear regression analyses, estimating robust standard errors
to correct for heteroscedasticity. The results suggested that social
bonds with a criminal group are both directly and indirectly linked
to procriminal attitudes. Fusion to criminals or friends involved in

Nature Human Behaviour | Volume 8 | December 2024 | 2304-2313

2306


http://www.nature.com/nathumbehav

Article

https://doi.org/10.1038/s41562-024-02006-3

crime significantly and positively correlated with stronger procrimi-
nal attitudes (B=1.23, s.e. = 0.27,95% Cl = 0.694-1.767, P< 0.001),
whereas people fused to their country held weaker criminal atti-
tudes (B=-0.93, s.e.=0.30, 95% Cl =-1.526 to —0.337, P=0.002,
F(10,194) = 6.39, P< 0.001, R*=0.25). Fusion to criminals also predicted
more frequentinstances of self-reported criminal behaviour (B=0.27,
s.e.=0.06,95% Cl=0.102-0.322,P<0.001, F(10,131) =5.06,P < 0.001,
R?>=0.28),arrest (B=0.24,s.e.=0.07,95% Cl = 0.092-0.388,P=0.002,
F(10,155) =3.75, P< 0.001, R* = 0.20) and reconviction after release
from prison (B=0.22, s.e.=0.07, 95% Cl = 0.091-0.351, P=0.001)
(all models control for age, gender, nationality, relationship status,
number of children, employment, socio-economic status and social
desirability). We report full model results in Supplementary Informa-
tionSection C. We further tested whether the effects of identity fusion
were dependent on (moderated by) individuals’beliefsaboutagroup’s
values (for example, being supportive, law-abiding and honest) and
whether future optimism could help explain (mediate) the relation-
ships with criminal behaviours or attitudes. We found that the effect
of fusion to one’s country was conditional on whether the individual
associated their country with support, such thatindividuals who did
not perceive their country as supportive held stronger procriminal
attitudes (fusion*value support, B=1.10, s.e. = 0.45,95% Cl = 0.212-
1.998, P=0.016; F(24,176) =4.53, P< 0.001, R*= 0.38). Furthermore,
using Hayes’ (2022)>* PROCESS macro (model 4) we found asignificant
indirect effect (B=0.14,s.e. = 0.08,95% Cl = 0.018-0.334) of fusion to
criminals on procriminal attitudes via the belief that one could stay
outoftrouble with thelaw, F(11,193) = 6.12, P< 0.001, R? = 0.26 (Fig.2).
Wereport fullmodel resultsin Supplementary Information Section C.

Re-integration support among receiving communities

Having established that social ties relate to criminal behaviour and
attitudes, bothinside (studies 1and 2) and outside prison (study 3), we
focussed on how social bonding mechanisms might relate to receiv-
ing attitudes of communities towards formerly incarcerated people.
Specifically, considering the challenges in postprison employment,
we conducted online studies in the United Kingdom and the United
States which investigated willingness to hire a formerly incarcerated
personforajob, as well as perceived chances of gettingagoodjob and
staying out of trouble with the law in multiple contexts (Table 1). Partici-
pants, allof whom had hiring experience, were invited to consider ajob
applicationvignette whereby they evaluated applicants with criminal
backgrounds. In study 4, we recruited a sample of British soccer fans
and non-fans (n = 234) to understand how interventions might influ-
ence public perceptions and willingness to hire formerly incarcerated
people. Participants were presented with three applicants who had
completed a soccer programme (the Twinning Project), a gardening
programme or completed no programme in prison and they rated
how likely they would be to hire each candidate (employability) and
how good their chances were to stay out of trouble with the law (future
chances). Repeated measures analyses of variance (ANOVAs) were
conducted to compare mean levels (M) between groups and, because of
violation of the sphericity assumption, Greenhouse-Geisser corrected
results are reported. Compared to applicants who did not complete a
programme (Meu,pioyabilicy = 2-68, 5.€. = 0.07; Miyyre chances = 1.60,5.€.= 0.03),
formerly incarcerated people who had completed an educational pro-
gramme, such as the Twinning Project (M.mpioyabiiicy = 4-38, 5.€.= 0.06;
Miyeure chances = 2.91, s.€. = 0.03) or a vocational gardening programme
(Memployabiiicy = 4-38, 5.€. = 0.06; Miyeyre chances = 2.72, 5.€. = 0.03), were rated
as significantly more employable, F(1.63, 377.74) = 373.20, P< 0.001,
n?=0.617,and more likely to desist from crime, F(1.66,385.14) = 865.08,
P<0.001, 7”=0.789; F(1.66, 385.14) = 865.08, P < 0.001, > = 0.789.
No evidence supported the between-group effect of fan status
(Femployabitity (1,232) =1.08, P=0.301; Fp,yre chances (1,232) = 2.33, P= 0.128).
Likewise, the interactions between fan status and programme
type were non-significant (F.npioyaiiiy (1.63, 477.74) = 0.78, P= 0.435;

Future optimism

about desistance
a b

-0.17 (0.06) -0.86 (0.36)

c
119 (0.27)

Procriminal
attitudes

Identity fusion with
criminal group

o
1.05 (0.27)

Fig. 2| Social bonding with criminals both directly and indirectly

(via perceived chances to desist) contributes to procriminal attitudes.

Inthe mediation diagram a, b, cand ¢’ are path coefficients representing
unstandardized regression weights and robust standard errors (in parentheses).
The c path coefficient represents the total effect of fusion to a criminal group

on procriminal attitudes. The ¢’ path coefficient refers to the direct effect of
criminal group fusion on procriminal attitudes. [95% CI] and P values: a = [-0.294,
-0.039], P=0.011; b=[-1.574,-0.152], P= 0.018; ¢ =[0.667,1.721], P< 0.001; and
¢’=[0.509,1.592], P< 0.001 (Table C4 in Supplementary Information Section C).

Fruturechances(1.66,385.14) =1.90, P= 0.158), suggesting that sports identity
was not a powerful motivator of re-integration acceptance in its own
right and that participants valued the two educational programmes
similarly. Correlational analyses further showed that willingness to
hire (r=0.60, 95% Cl = 0.510-0.675, P < 0.001), as well as perceived
future chances (r=0.65,95% Cl = 0.564-0.725, P< 0.001), positively
correlated with a perception that an applicant had gained transfer-
rable skills through their programme (full model results are reported
in Supplementary Information Section D).

To achieve high ecological validity, we elaborated on the vignette
design andinvited participants to rate applicants with criminal histo-
ries again, this time under the premise of conducting a social media
background check as is commonly performed in real-life hiring sce-
narios (studies 5-7). Participants were asked to form an impression
based on a candidate’s social media posts and again rated the appli-
cant’s employability and chances of staying out of trouble with the
law. We measured fusion to the applicant and other known correlates
of lay attitudes towards formerly incarcerated people, including politi-
cal ideology, open-mindedness, interpersonal contact with formerly
incarcerated people and demographic factors (socio-economicstatus,
age and education). Multiple linear regression analysis showed that
for British soccer fans (study 5, n =303) fusion with the applicant was
the strongest predictor of willingness to hire (B=0.38, s.e.=0.06,
95% Cl=0.251-0.502, P<0.001; F(11,290) = 7.48, P< 0.001, R*= 0.22)
and perceived chances to desist from crime (B = 0.24, s.e. = 0.05, 95%
CI=0.149-0.335, P< 0.001; F(11, 290) = 4.12, P< 0.001, R*=0.14),
beyond other well-researched criminal justice predictors. The results
of study 5 replicated with a sample of US American football fans
(study 6, n =294) where fusion predicted willingness to hire (B=0.35,
s.e.=0.06,95% Cl=0.227-0.464, P < 0.001; F(11,281) =10.08,P< 0.001,
R?=0.28) and perceived to desist from crime (B = 0.35,s.e. = 0.05,95%
Cl=0.243-0.454,P<0.001; F(11,281) = 6.42,P< 0.001, R*= 0.20) above
all other covariates and with a sample of US citizens (study 7, n =319)
where identity fusion outperformed all other predictors of willing-
ness to hire (B=0.31, s.e.=0.05, 95% Cl = 0.193-0.423, P< 0.001;
F(11, 304) = 8.13, P< 0.001, R*=0.22) and perceived chances of
desistance (B=0.26, s.e.=0.05, 95% Cl=0.165-0.350, P< 0.001;
F(11,304) =5.75, P< 0.001, R?=0.17). Full model results are reported in
Supplementary Information Sections E-G. Finally, we replicated these
findings in both the United Kingdom and the United States using an
alternative methodology to check that any biases towards other social
media users were not unduly influencing the results. Here, participants
were asked to rate applicants on the basis of information gatheredina
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Table 1| Breakdown of demographics for studies 3-9

Study— n Age (years) Gender Ethnicity

L
SIS M s.d. Male Female Other Unknown White Black Asian Mixed Hispanic Other Unknown
4—UK 234 (46.6% 44.52 1405 654% 342% 04% 0% 90.2% 21% 51% 21% n/a 0% 0.4%
nationals soccer fans)
5—UK 303 4112 14.25 80.5% 18.8% 0% 0.7% 825% 17% 9.2% 4% n/a 1.3% 1.3%
soccer fans
6—US 294 40.92 1247 96.9% 2.4% 03% 0.3% 762% 71%  37% 4% 71% 1.4% 0.3%
American
football fans
7—US 319 42.49 169 4.4% 577% 06% 0.3% 740% 78% 50% 3.4% 6.3% 25% 0.9%
nationals
8—UK 327 42.09 117 547% A44.6% 0% 0.6% 92.0% 0.6% 4.9% 1.8% n/a 0% 0.6%
nationals
9—US 320 44.84 18.06 56.6% 42.5% 0.6% 0.3% 825% 50% 6.3% 1.6% 3.1% 1.3% 0.3%
nationals

Note, n/a indicates that data were not collected for that specific study.

jobinterview where the applicant explained their motivationto stay out
oftrouble with the law. Again, fusionto the applicant was the key predic-
tor of willingnessto hirein both the United Kingdom (study 8, n =335,
B=0.31,s.e.=0.05,95% Cl = 0.221-0.398, P < 0.001; F(10, 315) =11.35,
P<0.001, R?=0.27) and the United States (study 9, n =332, B=0.44,
s.e.=0.05,95%Cl = 0.351-0.528,P< 0.001; F(10,308) =18.04, P < 0.001,
R’=0.37),beyond other relevant criminal justice indicators (full model
results are reported in Supplementary Information Sections Hand ).

Discussion

We found that the Twinning Project, a soccer-based prisonintervention
with prominentsocialidentities attached toit, had a positiveimpacton
adjudications, compared toacontrolgroup. Adjudications, hearings for
offences committed withina prison, are not uncommonin UK prisons
and equivalents may be found in most prison systems around the world;
they are arguably the most objective measure of prison behaviour
available and, coupled with self-reported future optimism, provide a
basis for forecasting re-offending rates associated with interventions®°.
Across nine studies, social bonding was the key factor in predicting a
series of variables which the criminal justice system relies upon for
reduced crimerates: improved prison behaviour, sustained desistance
from crime whenleaving prison and positive attitudes towards formerly
incarcerated peopleinthe receiving community, including willingness
to hire for ajob. The nuances of social bonding offer a helpful frame-
work for understanding the success of high-profile interventions such
as the Twinning Project.

Results indicated that social identification, rather than identity
fusion, was associated with decreased adjudications in prison. Relat-
edly, identification increased during the intervention and fusion
remained relatively stable. Social identification s clearly powerfuland
playsarolein creating cohesive social structures among large groups
of depersonalized individuals?**. We propose that the intervention
is a critical first step in creating longer-term changes; by investing in
more indepth programmes that have space for participants to inte-
grateemergent fusion with one another and the project, there may be
opportunitiestoimprove associated behaviours further. Forinstance,
we found that fusiondidincrease following the programme but that this
change had reverted towards baseline 2 months after the programme.

Fusion to criminal groups was asignificant correlate of procriminal
attitudes among formerly incarcerated people. Here, fusion to criminal
groupswas associated withless confidence to stay out of trouble with
the law, while associations with extended positive group identities,
such as one’s nation, were linked to law-abiding attitudes. This sug-
gests that extended positive group identities such as the Twinning
Project or other interventions, if invested in while in prison, could

become pivotal group targets that not only address prison behaviour
but a sustained commitment to legal activity. However, of several
seemingly positive targets, only fusion to nation predicted better
behaviours, presumably because some social groups that may be a
positive influence on many of us also have the potential to be a nega-
tiveinfluence, as exemplified by major crime families™. Interestingly,
fusion to more tangible social groups (for example, family and friends)
was weakly or ambiguously associated with desistance outcomes,
suggesting thatsmaller (relational) and larger (extended) groups play
uniquerolesinthere-integration experience and outcomes of formerly
incarcerated people.

Coupled with the effects of social cohesion, our results sug-
gest that engagement in activities that reflect group/societal norms
(for example, completing education) elicit re-integration support
among the receiving community. Perhaps surprisingly, soccer fan
identities did not instil particularly positive views towards soccer
programme alumni among the receiving community. Despite pre-
vious research into the import of soccer identities in an array of
group-oriented behaviours®**°>°¢, soccer identities may not be suf-
ficient to evince trust and inclusion over larger superordinate identi-
ties, such as being an educated worker, which may have been primed
throughthe experiment. Instead, more open-mindedness, abelief that
people can change their ways, was associated with more optimism
aboutre-integration among the receiving community. However, even
for particularly open-minded participants, this only held when the
formerly incarcerated person had a credible history of transformative
behaviour; thatis, they had completed an educational programme in
prison. Taken together, these results offer a very human perspective,
highlighting the value of social identity, relational ties and feelings of
connection in overcoming stigma.

In public discourse on the global re-offending crisis, attention is
often focused on the Global North—specifically countries with more
developed economies and, in the case of our study, highly individual-
istic norms (the United Kingdom and the United States). We predict
that attitudes among receiving communities will be highly variable
and encourage researchers to investigate these cultural nuances.
For instance, in Israel, a relatively sympathetic stance towards for-
merly incarcerated people has been found®’, which may be explained
by ethnic and religious identities effectively trumping lower-order
social categories such as ‘criminal’ in a nation where higher-order
identities are particularly prominent as a result of wider socio-political
circumstances.

We also note that our prison study was conducted shortly after
Covid-19 ceased to be a national emergency in the United Kingdom,
whichmay have biased results in several ways. Importantly, recruitment
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for the Twinning Project favoured relatively well-behaved and optimis-
tic participants, such that opportunities for behavioural and attitudinal
improvements were relatively limited in our sample. Consequently,
significantreductionsin adjudications and increases in optimism were
observed only among participants who previously gotinto trouble and
who did not enter the programme with excellent confidence in their
future. With more diverse and inclusive cohorts that reflect the true
composition of prison populations, there could be an opportunity for
greater improvements in observed outcomes. We encourage future
research to further investigate what we see as the great potential of
shared, transformative experiences to bond people to the collective
and the related effects on socially desirable behaviours.

Our findings have implications for prison policy, practice and
future research. The positiveimpact of the Twinning Project on adju-
dications compared to a control group underscores the significance
of social bonding in shaping behaviours and attitudes among incar-
cerated people. This emphasizes the need to invest in interventions
that foster group identities among incarcerated individuals, as good
prison behaviour makes the prison estate a more positive place to
live and work for both inmates and staff’. Others paved the way for
academic research into prison service sports programmes and the
potential to turn the lives of people in prison around. For instance,
sportsinterventions provide an opportunity for physical activity, with
associated positive effects on dopamine, mood regulation, sustained
concentration and a host of physical and mental wellbeing factors
likely to play into desistance behaviours®**°. Additionally, sports can
provide a potentially unparalleled locus for much-needed social con-
nections, as our evidence on the effects of the Twinning Project clearly
demonstrates.

Additionally, with a proven effect on adjudications, our dataalso
suggest that there may be potential for economic savings associated
with such programmes (that is, less solitary confinement and fewer
adjudication hearings which may in turn contribute to shorter sen-
tences). We also predict that the present findings will relate to reduced
re-offending rates for Twinning Project participants, data that will be
analysed after the current cohort has been released. However, while
social identification is a critical first step, the study supports further
investmentin programmes allowing participants to reap the benefits of
emergentidentity fusion for positive long-term behavioural outcomes.
Moreover, the study highlights the complex role of group identities,
indicating that, although fusion to positive group identities such as the
nation correlates with better behaviours, fusion to criminal groups may
undermine law-abiding attitudes. This reflects the need for policy to
supportinterventions that promote positive societal norms and values,
facilitating successful re-integration. Precisely who determines these
normsis amatter of debate and needs careful planning, ideally consult-
ing with those directly affected by crime, including victims, perpetra-
tors and their families®®. More research is needed to understand the
cultural nuances that shape attitudes towards formerly incarcerated
individuals both within and beyond the contexts studied here.

The allure of major sports clubs and brands to solve global crises
liesnot onlyinthebillions of dollars in revenue they may contribute to
socialissues butintheir billions of loyal fans. Our data suggest that soc-
cer fandom offers a powerful pathway to more prosocial, law-abiding
identities for people in prison but that a broad range of educational
interventions are needed to help tackle prison stigma among receiv-
ing communities. Our findings suggest that interventions combin-
ing a strong social element and educational appeal for the public are
urgently needed to help address the global prison crisis.

Method

Ethics and preregistration

Studies 1and 2 were approved by the ethics board of the University
of Oxford (SAME_C1A_19_016) and the National Research Commit-
tee (2019-215). Studies 3 and 8 (ethics ID: 20231674482788242),

studies 4 and 5 (ethics ID: 20231675692193254), study 6 (ethics ID:
20231679036795309), study 7 (ethics ID: 20231680606154343) and
study 9 (ethics ID: 20231678778665296) were approved by the ethics
board of the School of Anthropology and Conservation at the University
of Kent.Informed consent was obtained from all participants who took
partinsurvey research (studies 2-9) and the processing of incarcerated
people’s personal data without explicit consent wasinaccordance with
the Data Protection Act 2018 (Schedule 1, 16-28).

Studies 1and 2 were preregistered via OSF as part of along-term
project evaluating the impact of Twinning Project on re-offending
(https://osf.io/2f4zg,20 April 2023). Studies 3-9 were preregistered (or
conceptualreplications of preregistered studies) as part of alarger pro-
jectexaminingsocial bondingamongformerlyincarcerated peopleand
receiving communities (23 February to 16 May 2023), study 3 (https://
osf.io/gmxuj), study 4 (https://osf.io/t6r3q), studies 5-7 (https://osf.
io/nt2e4) and studies 8 and 9 (https://osf.io/x8dz2). Deviations from
preregistered analyses plans are disclosed in the Results and originally
planned analyses are reported in the Supplementary Information.

Data collection

Datafor studies1and 2 were collected from the population of HMPS UK
(menandwomen), including all people enroled in the Twinning Project
(treatment group) between September 2021 and March 2023 and a
matched control group. For these analyses, we worked exclusively with
the male populationbecause of the unique needs of the women’s popu-
lation and highly unbalanced sample sizes (women make up around
5% of the prison population). For study 1, n =1,411 individuals were
initially identified as potential Twinning Project participants within
the research period and the data of n = 834 eligible male participants
were obtained from HMPS. Cases from private institutions (n =158)
were excluded from the main analyses because of inconsistent data
recording procedures (Supplementary Information Section A) and
the final treatment group sample consisted of n = 676 peoplein prison
(Mean (M,,,) = 31.08, s.d.,,. = 7.49, White = 58%, Black = 22%, Asian = 8%,
mixed =10%, other = 1%, unknown =1%) and the control group sample
consisted of n=1,874 peoplein prison (weighted averages; M, = 31.04,
S.d.,q =7.74, White = 63%, Black =16%, Asian = 8%, mixed =12%,
other =1%). Of the treatment group, n = 55 did not complete the course
(9.2% attrition) and separate analyses with this reduced sample are
providedinSupplementary Information Section A. The average initial
cohort size was 13.06 participants (s.d. = 3.80, range 6-24) and the
average programme length was 6.07 weeks (s.d. =3.31, range =1-19).
For study 2, a subsample of n =388 male participants completed the
first wave of the longitudinal survey at TO (M, = 30.20, s.d.,,. = 7.12,
White = 60%, Black =20%, Asian = 9%, mixed =10%, other =2%)
(T1,n=283;T2,n=213).

Nostatistical methods were used to predetermine sample sizes but
oursamplesizesarelargerthanthosereportedin previous publications
withcomparable study design (for example, refs. 61,62) and larger than
samplesrequired for propensity score model approachestoreplicate
randomized control trial results®. There were no randomized elements
in the assignment to treatment groups or data collection for studies
1and 2 whichreflect restrictions in the programme delivery and data
collection. Further details on the recruitment methods and data pro-
cessingare presented in Supplementary Information Sections Aand B.

Dataforstudies 3to 9 were collected using the online crowdsourc-
ing platform Prolific. Individual samples from the United Kingdom and
the United States were recruited between January and May 2023 and
participants received on average the equivalent of £9.00 per hour in
financial reimbursement for taking part. Sample sizes were determined
by a priori power analyses in G* Power®* to detect small-moderate
effectsizesinlinear regression/ANOVA analyses (= 0.08/0.09,f=0.18)
at the standard 0.05 error probability at 0.80 power. Demographics
canbe found in Table 1. Details on data processing and sample demo-
graphics are presented in Supplementary Information Sections C-1.
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Data of individual participants were removed on the basis of data
quality checks (for example, missing attention checks). The number
of exclusions was: study 3, n=1; study 4, n=48; study 5, n =28; study
6, n=36; study 7, n=14; study 8, n=8; and study 9, n =10. Data col-
lection and analysis were not performed blind to the conditions in
studiesland 4.

Materials

Study 1 materials reflect the datatypically captured within British pris-
ons, shared with us by HMPS. The key outcome variables were obser-
vational recordings of adjudications, self-harmincidents and positive/
negative case notes, as well as demographics (age and ethnicity) and
criminal history variables® (index offence, prison behaviour assess-
mentand IEP levels).

Study 2 materials reflect part of an original longitudinal
pen-and-paper survey distributed among a subsample of Twinning
Project participants at the beginning, end and 2 months after the pro-
gramme, distributed by prison and soccer club staff involved in the
programme. Survey items were answered using al = strongly disagree
to 5=strongly agree Likert-scale format, unless specified otherwise.
Survey measures captured, among other things, participants’ social
bonding (social identification®®, ‘1identify with [x]’; pictorial identity
fusion?, ‘Overlap between circles of self and group’, A = no relation-
ship to E = total oneness) with reference to different groups (Twinning
Project, family, soccer fans, country and a criminal group) and future
optimism about employment and desistance from crime (‘What do you
think your chances are to have/keep a good job?/stay out of trouble
with thelaw?’,1=poorto 5 = excellent).

Studies 3-9 were online surveys conducted with Qualtrics.
Study 3 contained measures on future optimism, social bonding
(pictorial identity fusion) to different groups (for example, family,
close friends, a criminal group and my country), as well as time spent
(days per week) and values associated with the respective groups
(honest, law-abiding and supportive, 1=not at all to 4 = a lot).
The survey also measured self-reported criminal behaviour since
release from prison (ten items, for example, traffic offence, theft and
assault, 1=never to 5 = often, Cronbach’s a = 0.84) and procriminal
attitudes® (nine items, for example, ‘Successful people break the
law to get ahead’, 1= disagree to 3 = agree, Cronbach’s a« = 0.80). The
study contained additional control variables, including demographics
(age, ethnicity, education, nationality, relationship status, parent-
hood status and employment status), social desirability®® (16 items,
for example, ‘1 always admit my mistakes open and face the potential
negative consequences’,1=trueto 0 = false, mean Cronbach’sa = 0.76)
and subjective socio-economic status®® (‘Where would you put
yourselfontheladder?’,1=worst offto 10 = best off).

In study 4, each participant (in the role of a hiring manager) was
presented with three descriptions (inrandom order) of male job appli-
cants who served comparable sentences in prison and who success-
fully completed the Twinning Project, a gardening programme or
no educational programme (reflecting the levels of an experimental
condition). The two educational programmes were described with
regard to their third-party certification, duration and basic learning
outcomes. Participants completed measures of perceived transferrable
skills of the applicant (eight items, ‘To what extent does the applicant
possess the following skill? for example, problem-solving’,1=not at all
to4 =alot,mean Cronbach’s a = 87.7), soccer fandom (‘Do you consider
yourselfafootball fan’,1=yes, 0 = no), willingness to hire (1 = definitely
unwilling to 6 = definitely willing) and the perceived future chances
of the applicant (‘(How would you rate [x]’s chances to have/keep a
good job?/stay out of trouble with the law?’,1=poorto 5 = excellent).
The study also included a combination of control variables relevant
for attitudes towards offenders (open-mindedness’®, eight items,
for example, ‘The kind of person someone is, is something very basic
about them and it can’t be changed very much’, 1 =strongly disagree

to 6 = strongly agree, mean Cronbach’s a = 0.96), political ideology”
(three items, for example, ‘How would you place your views on this
scale when you think about social issues?’, 0 = left to 10 = right, mean
Cronbach’sa = 0.95), contact with formerly incarcerated people’ (‘How
many people do you know personally or professionally who have been
to prison?’,1=noneto4 =many), criminal victim status (‘Have you or
afamily member ever been a victim of crime?’, 1 =yes, 0 =no), hiring
experience (‘(How many hiring decisions do you estimate you have been
involvedin?’,1=noneto 7 = more than 50), subjective socio-economic
status and level of education.

Studies 5-9 measured participants’ social bonding with a job
applicant (verbal identity fusion, Gomez et al., 20117, four items, for
example, ‘Thave adeep emotional bond with the applicant’, 1=strongly
disagreeto7 = strongly agree, mean Cronbach’s a = 87.2), their willing-
ness to hire, perceived future chances of the applicant (to desist from
crime/to have a good job) and included the same control variables
described for study 4 (studies 8 and 9 did not measure social desirabil-
ity and perceived future chances). We list all measures and respective
items (includinginternal reliability scores for multiitem measures), as
well as additional contextual information provided to participants for
all studies in Supplementary Information Sections A-I.

Design and analyses
Study 1 used a quasi-experimental design to estimate the effects of
beingassigned to the Twinning Project compared to amatched control
group, whichisthe standard approachin criminology researchwhena
randomized control trialis not feasible. For study 1, we used the toolkit
for weighting and analysis of non-equivalent groups (TWANG)” to bal-
ance treatment and comparison group responses by applying weights
on the basis of gradient boosted regression models to estimate the
average treatment effect of the treated”. Propensity score models
were fitted to predict membership in the treatment group (Twinning
Project) based on demographic factors (age and ethnicity), institutional
factors (prison security level), as well asindicators of prison behaviour
(pretreatment IEP level, adjudications, case note balance and self-harm
incidents) and criminal history (index offence and Copas score), using
astopping method rule to minimize the mean standardized difference
between groups. Copas score was included as a measure of offend-
ing density and iscommonly used in the offender group reconviction
scale, to control for group differences in re-offending likelihood®®.
Group balance was subsequently evaluated on the basis of statistical
significance and size of standardized mean differences and distribution
difference statistics. Treatment effects were estimated using general-
ized linear models predicting post-treatment prison behaviour on
the basis of treatment group membership and additionally based on
matching criteria to estimate doubly robust estimates. All steps were
conducted twice, first following an intent-to-treat approach, which
analyses the data of all cases admitted to the programme regardless
of completion status, and following a protocol adherence approach,
onlyincluding cases who completed the treatment. The preregistration
did not specify amethod for processing case-control data, expecting a
1:1matched control sample, whichwas not provided. Instead, alarger,
demographically similar control population was supplied. We chose
the TWANG approach™ for analysis, abandoning the preregistered
independent sample ¢-tests. Preregistered analysis of ‘activity/work
attendance’ and ‘visit attendance’ rates as outcome measures were
also abandoned because of data quality issues. We report additional
details on initial data processing, justifications for the chosen model
parameters, as well as extensive sensitivity analyses in Supplementary
Information Section A.

Study 2 was a correlational study drawing on longitudinal data.
For this, we first conducted aseries of paired sample ¢-tests to compare
mean levels of prison behaviours and social bonding indicators over
time. Inline with preregistered hypotheses, we explored pre-post dif-
ferences among treatment group members with baseline scores above
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floor and below ceilinglevels. Subsequently, we computed difference
scores for variables where significant change was observed and we
used both bivariate correlations and logistic regression analyses to
estimate the relationship between social bonding change and prison
behaviour change, while controlling for relevant covariates. Preregis-
tered analyses to examine ‘defusion’ from criminal groups was deemed
flawed and not conducted as the hypothesized decrease in fusion to
criminal groups was not observed in the sample and analyses to predict
postintervention levels of prison behaviour based on fusion to the
Twinning Project showed no significant effects and are reported as
part of Supplementary Information Section A.

Studies 3 and 5-9 were correlational, drawing on cross-sectional
data. For these studies, we first estimated bivariate correlation coeffi-
cients toestablish significant relationships between outcome and con-
trol variables and then conducted multiple linear regression analyses
to estimate the effects of social bonding onindicators of re-integration
support while controlling for relevant covariates. For study 3, we also
used the PROCESS macro in SPSS, which uses multiple regression
models to estimate mediation (model 4) and moderation (model 1)
effects. The associations between identity fusion (to ajob applicant)
and willingness to hire or perceived future chances of the applicant
in studies 5-9 were originally preregistered to be tested as part of
larger models; that is, as a mediator between experimental triggers
of fusionand re-integration support for the applicant. The evaluation
of the experimental effects on identity fusion and indirect effects on
re-integration support for aformerly incarcerated person are reported
as part of another manuscript. The results reported here do not change
when tested as part of the original model. Any overlap in reporting of
results hasbeen declared.

Study 4 was a 2 (fan status: soccer fan versus non-fan) x 3 (pro-
gramme type: Twinning Project versus gardening versus no pro-
gramme) mixed model experiment. Stimuli of the within-group factor
(programme type) were presented in randomized order using block
randomization. Repeated measure ANOVAs were conducted to esti-
mate effects of programme type and fan status on evaluations of job
applicants’ employability, chances to succeed in life and skilfulness.
A preregistered follow-up analysis to test whether skilfulness could
explain differences in evaluations between fans versus non-fans was
not conducted as there were no main effects of fan status.

Assumptions of the statistical tests were met and P tests are
two-tailed unless specified otherwise.

Reporting summary
Furtherinformation onresearchdesignisavailablein the Nature Port-
folio Reporting Summary linked to this article.

Data availability

Datasets and output generated for studies 3-9 can be found on
OSF at https://osf.io/u74bf/?view_only=d27b1d321455470d8dab9%a
5a2e0932029. Data provided to us by HMPS (studies 1and 2) cannot be
made publicly available because of data sharing agreements with the
prisonservice. Datarequests canbe made to the corresponding author
viaemail, who canshare anonymized datasets with other researchers.

Code availability

Codesforstudies 3-9 canbe found on OSF at https://osf.io/u74bf/?view_
only=d27b1d321455470d8dab9a5ae0932029. Code canbe accessed via
email requests to the lead author.
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No samples were representative.
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determine sample sizes, but our sample sizes are larger than those reported in previous publications with comparable study designs
(e.g., Kovalsky et al. 2021; McDavid et al., 2019), and larger than samples require for PSM approaches to replicate RCT results
(Campbell & Labrecque, 2022).

Data for Studies 3 to 9 were convenience samples collected using the online crowdsourcing platform Prolific. Individual samples from
the UK and US were recruited between January and May 2023, and participants received on average the equivalent of £9.00 per hour
in financial reimbursement for taking part. Sample sizes were determined by a priori power analyses in G*Power (Faul et al., 2009) to
detect small-moderate effect sizes in linear regression/ANOVA analyses (i.e., f2 = 0.08/0.09, f = 0.18) at the standard .05 error
probability at .80 power.

Data collection For S1-2 data was collected via a third party (HMPPS). Prison behaviour data which was provided via the MoJ database P-Nomis
reflect routine observations and records compiled by prison staff. The longitudinal surveys used for S2 were administered using pen-
and-paper questionnaires by prison officers and intervention provider staff who received specialist training for data collection. These
surveys were completed in the respective programme facilities during the first and last session of the intervention, and two months
after completing the intervention in prisoner's cells. Paper copies of surveys were later digitised for further analsyes by the research
team. For studies 3-9, data was collected using online questionnaires, distributed via the crowdsourcing platform Prolific and using
the online survey platform Qualtrics. For the experimental study 4, experimental conditions were displayed in randomised order
using Qualtric's block-randomisation feature.
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Timing Data for studies 1-2 was collected between 09/2021 and 03/2023, and data for studies $3-9 was collected between 01/2023 and
05/2023.
Data exclusions For S1-2 available data of n = 162 cases were excluded from all analyses (67 due to unconfirmed age >18, 93 female cases) and a

further 158 cases were excluded from analyses containing case-note variables, due to incomplete data recording. For $3-9, data was
removed based on data quality checks (details are reported in the manuscript and SI). The number of exclusions was: S3 = 1, S4 = 48;
S5=28;S6 =36;S7=14;S8=38;S9 = 10.

Non-participation For studies 1-2, details about attrition in the longitudinal studies is provided in the manuscript. For online studies (S3-9)
this is not relevant.

Randomization In study 4, participants were randomly presented with stimuli of a within-subject experimental conditions using a block-
randomisation function of the online survey software Qualtrics. There were no randomised elements in the assignment to treatment
groups or data collection for Studies 1 and 2 which reflect restrictions in the programme delivery and data collection. There was no
randomisation in any of the other studies (3, 5-9). Covariates were used to match treatment and control groups using a propensity
score weighting approach in S1 (details are reported in the manuscript and SI), and covariates are included (held constant) in all final
analyses for S1-9.
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the editor used, the endogenous sequence targeted for editing, the targeting guide RNA sequence (if applicable) and how the editor

was applied.
Authentication Describe-any-authentication-procedures for-eachseed-stock used-or-novel-genotype-generated--Describe-any-experiments-used-to

assess the effect of a mutation and, where applicable, how potential secondary effects (e.g. second site T-DNA insertions, mosiacism,
off-target gene editing) were examined.
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