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Abstract
Existing research has shown that the quality of the relationship between teacher and child is associated with more positive
perceptions of school authorities. There has been relatively less attention to the processes that connect attitudes towards
different sources of authority, such as between teachers and police. The current study uses a counterfactual approach to
estimate the direct and indirect effects of teacher–child relationships on children’s later perceptions of police legitimacy.
Using data from a longitudinal study of youth in Zurich, Switzerland, this study applies non-bipartite propensity score
matching to identify matched pairs (n = 232 pairs, 55% male) of children with better versus worse relationships with their
teacher at age 11 following a teacher change. Matched pairs were then compared on potential mediators (moral norms about
deviant behavior and low self-control) at age 13 and perceptions of police legitimacy at age 15. The results demonstrate the
importance of the quality of the relationships between students and teachers in shaping young people’s interpersonal
characteristics as well as perceptions of the world around them. Namely, if young people feel that they are being treated
fairly by their teachers, they are more likely to distinguish behaviors that are right or wrong (moral norms) and control their
actions (self-control). Moreover, as a result they are also more likely to perceive authorities such as police as legitimate
agents that facilitate societal order.
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Introduction
Early encounters and relationships with school authorities
are expected to shape children’s broader understanding of
the law and legal authorities (e.g., Mazerolle et al., 2021).
Teachers are key actors within this process, as the ways in
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which teachers treat children and apply rules send signals
regarding the trustworthiness and fairness of authorities
(e.g., Tyler & Trinkner, 2017). Prior research has shown
that the quality of the relationship between teacher and child
is associated with more positive perceptions of teacher or
school authority (e.g., Caldwell et al., 2021; Gregory &
Ripski, 2008; Gouveia-Pereira et al., 2017; Roberson,
2014). However, there has been relatively less attention to
the processes that connect attitudes towards different sources of authority, such as between teachers and police
(Forrest, 2021). Existing research tends to focus on the
correlation between perceptions of nonlegal (parents, teachers) and legal authorities (police, courts), which assumes
that youth “generalize” treatment by teachers to police (e.g.,
Resh, 2018). Building on this research, the current study
uses a counterfactual approach to examine to what extent
the quality of teacher–child relationships inﬂuences children’s later perceptions of police legitimacy. This study also
explores whether beliefs about what is right/wrong and the
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ability to control one’s actions may in part explain this
connection between perceptions of teacher and police
authority.

Legal Socialization, Adolescent Development, and
the School Context
Legal socialization is deﬁned as the process by which
individuals internalize legal norms and develop attitudes
towards legal authorities, such as the police (Tapp &
Levine, 1977; Trinkner & Reisig, 2021). Indeed, there is
growing evidence that this legal socialization process plays
a key role in the development of perceptions of police and
criminal behavior among adolescents (Cohn et al., 2010;
McLean et al., 2018). Legal socialization processes are
considered to be age-graded, meaning that individuals
encounter different socialization agents and authorities at
different stages of the life course (Forrest, 2021). The
relative importance of these socialization agents is also
expected to change over time. Early in the life course,
parents are considered the primary agents of socialization,
as they are responsible for providing resources, care, and
managing their child’s environment (Grusec, 2011; Sargeant & Bond, 2015; Smetana et al., 2014a; Trinkner et al.,
2012). However, by late childhood and early adolescence,
children spend more time outside of the home, with the
majority of this time spent in school (Eccles & Roeser,
2011).
In the context of development, adolescence is a period of
substantial cognitive and social change that enables abstract
thinking and critical judgments about the fairness of rules
and authorities (Amemiya et al., 2020; Fine et al., 2019).
Experiences with school authorities often serve as a child’s
ﬁrst encounter with non-parental rules and punishments
(Tyler & Trinkner, 2017). School is also a context in which
youth may ﬁrst experience unfair treatment by institutional
authorities (Okonofua et al., 2016). Adolescents are also
more open to social inﬂuences and sensitive to threats
(Granot & Tyler, 2019), meaning that any interactions with
school authorities may be particularly pertinent during this
developmental period. As such, authorities can have a
strong impact on the development and legal socialization
and among youth.
Within the school context, teachers may play a role in the
legal socialization process in multiple ways. Teachers may
increase the likelihood that children adopt and internalize
prosocial attitudes and legitimacy beliefs by directly communicating or modeling civic values and norms to their
students (Schuitema et al., 2008; Tyler & Trinkner, 2017).
Strong bonds and supportive relationships between teachers
and children are more likely to lead to the internalization of
these values (Maldonado-Carreño & Votruba-Drzal, 2011;
Wentzel, 2002). In addition, according to the procedural
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justice perspective, teachers that enforce rules in a fair,
respectful and transparent manner are more likely to be
perceived as trustworthy and legitimate (Trinkner & Cohn,
2014). This dynamic can vary between students, as perceptions of teacher authority and fairness differ across
children depending on both individual and experiential
factors (Murray & Zvoch, 2011; Bayrem Özdemir &
Özdemir, 2020; Resh, 2009).

Direct and Indirect Relations between Perceptions
of Teachers and of Police
Questions remain as to how and to what extent these early
experiences with nonlegal authorities are associated with
attitudes towards legal authorities later in the life course.
The majority of research has assessed the direct effects of
teacher- or school-related variables on perceptions of police,
namely police legitimacy (Ferdik et al., 2014; Fine et al.,
2019; Nivette et al., 2021; Trinkner & Cohn, 2014; Wu
et al., 2015). These studies tend to assume that experiences
with school authorities can be “generalized” to other
authorities (Resh & Sabbagh, 2014). This is based on the
notion that the quality of interpersonal treatment strengthens
group identity and attachment to conventional societal
institutions (Tyler & Blader, 2003). Experiences with teachers that are fair and supportive communicate the trustworthiness of authorities associated with these institutions,
and evidence suggests that more positive teacher–child
relationships and fair treatment are associated with more
positive attitudes towards the police and other formal
institutions (e.g., Berti et al., 2010; Gouveia-Pereira et al.,
2003, 2017; Sanches et al., 2012). Given the correlational
nature of these studies, the causal direction of these links or
the mechanisms through which they are related are not
yet clear.
Available research from education and developmental
psychology suggests that teachers may inﬂuence outcomes
on many dimensions in childhood and adolescent development (McNally & Slutsky, 2018; Sabol & Pianta, 2012).
The quality of teacher–child relationships has been associated with a variety of developmental outcomes, including
socio-cognitive skills (Eccles & Roeser, 2011), moral
beliefs (Nucci, 2001), academic achievement (McCormick
& O’Connor, 2015; Wentzel, 2002), and lower aggressive
and delinquent behaviors (Obsuth et al., 2017, 2021;
O’Connor et al., 2011; Wang et al., 2015). Drawing from
this research, this study focuses on two developmental
mechanisms that may explain the link between
teacher–child relationships and perceptions of police: moral
norms about deviant behavior and low self-control. While
there are a number of potential mechanisms, moral norms
and low self-control are considered to play important roles
in shaping how individuals interact with and perceive the
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police (Nivette et al., 2021; McLean & Wolfe, 2016;
Piquero et al., 2004; Reisig et al., 2011). In addition, both
mechanisms reﬂect dispositional characteristics that can be
explained using a similar developmental framework. That
is, attitudes and behaviors are shaped through individual
dispositions and socialization processes characterized by a
combination of modeling behaviors, direct discussion,
monitoring, and correcting bad behaviors (Grusec, 2011).
Teachers and moral norms
Although parents are considered the primary inﬂuence on a
child’s internalization of moral norms regarding “good” and
“bad” behaviors, social domain theory suggests that parents
are one of many sources of moral development (Smetana
et al., 2014b). Moral norms about deviant behavior are a
product of different social interactions with peers, parents,
teachers, and other adults (Smetana et al., 2018). Teachers
may inﬂuence moral norms in the classroom either directly
through pedagogical strategies such as mentoring or cooperative learning (Berkowitz, 2011; Buzzelli, 1996; Nucci,
2001), or indirectly though mild discipline coupled with
socio-emotional support and appropriate explanation (Grusec et al., 2014). Children must ﬁrst recognize “virtuous”
behavior by teachers and subsequently internalize the
underlying values (Willems et al., 2012).
Moral and civic education provides the foundations for
children to understand and evaluate the principles of fairness, equality, and voice that ideally underlie legitimate
authorities (Tyler & Trinkner, 2017). Internalized moral
beliefs about right and wrong contribute to perceptions of
moral alignment between individuals and the authorities
enforcing the law, considered to be a key component of
perceptions of police legitimacy (Jackson, 2018). Related
research on political socialization suggests that an open and
caring relationship between teachers and children contributes to classroom participation and discussion, and
promotes a learning environment conducive to the adoption
of civic and moral values (Campbell, 2019; Wanders et al.,
2020). More broadly, there is strong evidence that high
quality teacher–child relationships are associated with more
prosocial and lower aggressive behavior (e.g., Obsuth et al.,
2021), which can be related to the evaluation of moral
transgressions (Gasser & Keller, 2009; Shavega et al.,
2016).
Teachers and low self-control
Recent research on police legitimacy has found that attitudes towards the police are associated with individual
levels of self-control (e.g., Nivette et al., 2021). Individuals
with low self-control tend to seek immediate gratiﬁcation,
engage in risky behaviors, and react in a hostile or deﬁant
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manner to authorities and sanctions (Gottfredson & Hirschi,
1990; Piquero et al., 2004; Wolfe, 2011). Studies have
shown that individuals with low self-control are more likely
to perceive and elicit unfair treatment by authorities (Mastrofski et al., 2002).
Low self-control originates as the result of a combination
of biological factors and parental socialization processes,
namely effective monitoring and discipline (Botchkovar
et al., 2015; Ratchford & Beaver, 2009). There is strong
evidence that school authorities also play an active role in
socializing youth and teaching self-control (Beaver et al.,
2008; Buker, 2011; Gottfredson, 2001; Moon et al., 2014).
More positive teacher–child relationships and bonds have
likewise been linked to better self-regulation among children in the classroom (Cadima et al., 2016; Rimm-Kaufman
et al., 2009). For example, one study examined the relative
impact of school compared to family and neighborhood
sources of socialization on levels of self-control (Turner
et al., 2005). Although parental socialization played a
relatively larger role as expected, higher school socialization, measured by the school’s ability to monitor and discipline bad behavior, was associated with higher selfcontrol among adolescents. More broadly, reviews have
shown that school and classroom environments characterized by punitiveness, low emotional support, and
teacher–child conﬂict can inhibit the development of
executive functioning that regulates impulses, decisionmaking, and goal-oriented behaviors (Cumming et al.,
2020; Vandenbroucke et al., 2018).
Thus, teachers do not only act as models for institutional
authority, they may also shape attitudes indirectly by
inﬂuencing childhood socio-cognitive and moral development. Socio-cognitive dispositions, such as low self-control
and internalized moral norms have been found to correlate
with later evaluations of police, such as perceptions of
procedural justice and legitimacy (Berg et al., 2016;
McLean et al., 2018). Early encounters and relationships
with nonlegal authorities may therefore relate to later legal
attitudes in two ways: ﬁrst, by providing information about
authorities that children can later “generalize” to police,
and/or second, by inﬂuencing children’s moral and sociocognitive dispositions, which in turn shape how youth
interact with and interpret treatment by police.
Issues with causal inference
Importantly, there is a certain developmental order to this
process, as children are expected to learn from nonlegal
social actors long before their ﬁrst serious encounter with
the police, which typically occurs later in adolescence and
adulthood (Fagan & Tyler, 2005). The expectation is
therefore that early experiences with nonlegal actors predict
attitudes towards the police later in the life course.
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However, causal evidence of this relationship is limited, as
most research relies on cross-sectional surveys or longitudinal research with few time points (see for exceptions,
e.g., Trinkner & Cohn, 2014; Mazerolle et al., 2021).
Notably, one experimental study provides some causal
evidence for the link between experiences with school
authority and later perceptions of police legitimacy. In a
study conducted in Brisbane, Australia, researchers found
that truanting students who participated in a school-based
intervention that promoted consensus-based dialog between
school, police, parents, and the student were more likely to
perceive the police as legitimate compared to those in the
control group (Mazerolle et al., 2021). However, the intervention did not have an impact on perceptions of school
legitimacy. In addition, it is not clear to what extent changes
could be attributed to participation by the police or school
authorities within the intervention.
Reliance on cross-sectional and correlational data means that
it is not possible to rule out alternative explanations or reverse
causation for the association between attitudes towards teachers
and police. For example, it is possible that individuals shape the
characteristics of their relationships and environments based on
their dispositions, known as social selection, or that there is an
omitted confounding variable that can account for both perceptions of teachers and police (Jaffree et al., 2012; Nagin &
Telep, 2017). One way to approximate causal effects using
observational data is to utilize a propensity score matching
(PSM) design (Guo & Fraser, 2015).
Propensity score matching techniques can partially
account for the limitations of observational data when estimating the causal effects of naturally occurring exogenous
“treatment” events (e.g., divorce, school exclusion) on outcomes while controlling for a set of potentially confounding
variables (Apel & Sweeten, 2010). In this way, propensity
score matching allows researchers to mimic the conditions of
randomized controlled trials in order to estimate the treatment effects in a quasi-experimental context (Guo & Fraser,
2015). In essence, it creates equivalent (“balanced”) groups
of “treated” vs. “untreated” based on relevant confounding
variables, addressing concerns about selection bias.

The Current Study
The above reviewed literature suggests that teachers can
play an important role in the legal socialization process.
However, there are two key limitations to existing research.
First, existing studies do not adequately account for the
social and individual processes that are associated with
selection into teacher–child relationships. The current study
utilizes non-bipartite propensity score matching to identify
matched pairs of children with better versus worse relationships with their teacher at age 11. This matching process
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can account for factors that determine selection into better
or worse relationships and to isolate the impact that teachers
have on later attitudes towards the police. Second, little is
known about the different ways in which teacher–child
relationships are associated with legal attitudes within a
developmental context. This study takes an exploratory
approach to assessing the direct and indirect relationships
between perceptions of teacher and police authority. On the
one hand, teacher–child relationships may directly relate to
perceptions of police legitimacy, as children interpret
experiences with nonlegal authorities as an indication of the
trustworthiness of other authorities, including the police. On
the other hand, teachers may indirectly play a role in legal
socialization through the socialization and internalization of
moral norms and self-control. Teacher–child relationships
characterized by socio-emotional support and fair treatment
are expected to be associated with more prosocial moral
norms and higher self-control among adolescents. In turn,
prosocial moral norms and self-control are associated with
more positive perceptions of police legitimacy.

Methods
Participants and Procedure
Data are drawn from 7 waves of the Zurich Project on
Social Development from Childhood to Adulthood (zproso). Z-proso is an ongoing prospective longitudinal
cohort study in the City of Zurich that began in 2004
(Eisner et al., 2011). The initial sample included 56 primary
schools selected using stratiﬁed random sampling, in which
disadvantaged school districts were oversampled. The target
sample at the initial assessment consisted of 1675 children
from these schools (Eisner & Ribeaud, 2005). Active
written parental consent was required for the ﬁrst 6 years of
participation in the study, and if the parent did not wish to
participate they were asked whether they would allow their
child to participate. From wave 5 (age 13), children were
legally old enough to give active consent, whereas parents
were provided an information letter that allowed them to opt
their child out of the study. At ages 13, 15, and 17, participants completed paper and pencil questionnaires in
classrooms outside of regular lesson times. At age 20,
participants completed surveys on a computer at a university research laboratory. Interviews typically lasted
90 min. Adolescents were compensated for their participation in each wave: ~50 USD at age 15, ~60 USD at age 17,
and ~75 USD at age 20. Teachers completed paper and
pencil child assessments for each participating child.
In the ﬁrst three waves (ages ~7, 8, and 9), data were
collected from teachers, children, and parents annually. The
last data collected from parents occurred when children
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were aged 11. Data from children were collected biannually
from age 11 until age 17 (ages ~11, 13, 15, 17), and again at
age 20. Data from teachers continued to be collected
annually up until age 13, and then biannually until age 17
(ages ~7, 8, 9, 11, 12, 13, 15, 17). Children typically have
the same teacher from grades 1 to 3, and another from
grades 4 to 6. After grade 6, children enter a tiered system
of secondary schools.
The current study uses data from all three informants at
ages 7, 8, and 9 to estimate the propensity score model. The
“treatment”, measured by child-reported quality of the
teacher–child relationship, was assessed at age 11 and childreported data collected at age 13 were used to measure the
mediating variables moral norms and low self-control.
Finally, child-reported perceptions of police legitimacy
collected at age 15 was used to measure the outcome. In this
way, we are able to establish a plausible temporal order
between treatment (X), mediators (M), and outcome (Y),
one of the core requirements of causal mediation analysis
(Walters & Mandracchia, 2017).
The current analysis only includes cases of students in
the present analyses who experienced a teacher change
between ages 9 and 10 (1483 students), and for whom data
were available related to the child-reported teacher–child
relationship. Children who did not experience a teacher
change at that age were more likely to have special educational needs and had either completed an extended 2-year
ﬁrst grade or had been retained during the ﬁrst three years.
Of the 1483 children, information about the teacher–child
relationship was available from 1067 children. All of them
were entered into the matching.
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(Wikström and Svensson 2010). The moral norms construct
measured at age 13 is an abbreviated scale that refers to ﬁve
deviant acts: lying to adults, truancy, hitting someone if
insulted, stealing something worth less than 5 Swiss Francs
(5 USD), and insulting someone out of dislike. These
behaviors reﬂect a range of actions that are considered
antisocial across different populations within the context of
adolescence (i.e., lying, stealing, aggression) (e.g., Brauer
and Tittle 2017; Hirtenlehner and Kunz 2016; Kroneberg
et al. 2010). Respondents were asked to record their judgments using a 7-point Likert scale ranging from “not bad at
all” to “very bad”. A mean score was calculated and utilized
in the analyses (Cronbach’s alpha = 0.81).
Low self-control
Low self-control was also measured at age 13 using 10
items adapted from Grasmick et al. (1993). The abbreviated
scale consists of ﬁve subdimensions that capture judgment
and decision-making processes: impulsivity (e.g., “I often
act on the spur of the moment without stopping to think”),
self-centeredness (e.g., “If things I do upset people, it’s their
problem not mine”), risk-seeking (e.g., “Sometimes I will
take a risk just for the fun of it”), preference for physical
activities (e.g., “I like to get out and do things more than I
like to read or contemplate ideas”), and short temper (e.g.,
“I lose my temper pretty easily”). Responses are measured
on a 4-point Likert scale ranging from “completely untrue”
to “completely true”. A mean score was calculated and
utilized in the analyses (Cronbach’s alpha = 0.78).
Quality of teacher–child relationship

Measures
Police legitimacy
Police legitimacy was ﬁrst measured at age 15 using three
items derived from Sunshine and Tyler (2003) that capture
dimensions of police performance, including the quality of
treatment and respect (“Police treat people with dignity and
respect”), fairness in police decision-making (“Police apply
the rules consistently to different people”), and conﬁdence
in police effectiveness (“I am conﬁdent that the police can
do their job well”). Respondents rated their agreement on a
four-point Likert scale ranging from “fully untrue” to “fully
true”. Mean scales were calculated (Cronbach’s alpha =
0.81).
Moral norms about deviant behavior
The construct of moral norms was used to capture the
respondents’ evaluations of rule transgressions and judgments about the wrongfulness of certain deviant behaviors

The “treatment variable” was assessed at age 11 when
children reported about their relationship with their teacher
by rating the following three statements on a 4-point Likert
scale from completely untrue to completely true: “I
get along with my teacher”, “The teacher is fair to me”, and
“The teacher supports me”. Cronbach’s alpha was 0.79. A
mean score of their responses to these questions was calculated and rounded to an integer yielding a 4-point scale
which was utilized as the “treatment” variable in the PSM.
Propensity score matching covariates
Covariates in the PSM were 105 variables assessed at ages
7, 8 and 9 that were selected based on their established links
to the quality of teacher–child relationships (e.g., Drugli,
2013) and/or because they represented socio-emotional risk
factors for a range of negative later outcomes, including low
prosociality (e.g., Newton et al., 2014). Speciﬁcally, they
included ﬁve variables per informant (teacher, parent and
self) of child behavior and emotions (prosocial behavior,
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anxiety/depression, attention-deﬁcit hyperactivity disorder,
oppositional deﬁant disorder, and aggressive behavior)
measured at ages 7, 8, and 9. Six variables measured child
and family characteristics (gender, parents’ migration
background, special needs class, parental education, socioeconomic status, and single parent home). Teacher and selfreports of nonaggressive behavior problems and reactive
aggression were also included. Four variables assessed
parenting based on parent reports and one variable assessed
children’s attitude toward homework. Based on teacherreported data 11 variables assessing school-related constructs were also included, namely school achievement,
school cohesion, social role at school, and the parents’
involvement in their child’s school. In addition, childreported data related to their experiences of bullying victimization, bullying perpetration and observation of bullying
at school were also included, as well as the child’s approach
to school, whether they liked school and whether they got
along with their peers at school. Importantly, one variable
per informant assessed the quality of the teacher–child
relationship at age 9, that is prior to “treatment”. Finally,
two covariates indicated whether the child was the recipient
of PATHS and/or Triple P to control for the possible effects
of the intervention that was implemented as part of the
z-proso project. For further details related to the speciﬁc
measures, please see Obsuth et al. (2017).

Analytic procedure
In Zurich, children typically have the same teacher from
grades 1 to 3 and another from grades 4 to 6. This study
relied on the teacher change, namely the allocation of all
children to a new teacher in grade 4 of primary school (at
age 10) as a naturally occurring quasi-random assignment to
“treatment” in the form of “a teacher with whom a child
develops a more positive relationship” (the “treated”) versus
“a teacher with whom a child develops a less positive
relationship” (the “untreated”).
Optimal non-bipartite matching technique (Lu et al.,
2011) was used to ﬁnd matched pairs of children. Compared
to the more commonly utilized bipartite propensity score
matching approach that utilizes a dichotomous or dichotomized treatment variable to distinguish between a “treated” and “un-treated” (control) group, the non-bipartite
approach takes into account the ordinal scale of the treatment, i.e., the relationship with the teacher in (more than
two) different possible “doses”. This allows the consideration of broader variability in the teacher–child relationship.
Accordingly, in this study the matched pairs that were
identiﬁed were as different as possible in their dose of
“treatment” (less vs. more positive self-reported
teacher–child relationship) yet as similar as possible (notsigniﬁcantly statistically different) on the covariates, that is
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on the 105 potentially confounding variables. An ordinal
logit model was estimated with the teacher–child relationship
as the outcome predicted by the set of 105 covariates to
derive a “propensity score” which was utilized to match
children (Lu et al., 2011). Matched pairs were required to be
within 0.15 standard deviations of the propensity score by
applying a caliper (Snodgrasse et al., 2011; for more information on the matching see previous study Obsuth et al.,
2017). The matching algorithm generated 284 matched pairs;
that is pairs of children who were similar (balanced) on 105
covariates but reported to have a more positive vs. less
positive teacher–child relationship. The pairs were checked
to ensure that they were balanced on the covariates by carrying out matched samples t-test and standardized mean
difference statistics (|SMD| < 0.20; Rosenbaum & Rubin,
1985); both of which revealed no signiﬁcant differences and
thus showed that balancing was achieved successfully.
Next, a set of X2 and t-tests were carried out to examine
whether the young people who were matched (n = 568)
based on the teacher–child relationship were different from
the rest of the sample with available data (n = 499) on a set
of demographic variables. The analyses revealed no signiﬁcant differences between the two groups based on
demographic variables, however those that were matched
were signiﬁcantly more likely to have higher teacherreported prosociality and lower aggression, and were less
oppositional at age 7 compared to those who did not enter
the matching (see Obsuth et al., 2017: 1669–1670).
Following matching, paired-sample t-tests were used as a
ﬁrst step to assess mean differences between the matched
pairs of “treated” (more positive teacher–child relationship)
versus “untreated” (less positive teacher–child relationship)
respondents in police legitimacy at age 15 as well as the
mediators at age 13.
However, paired sample t-tests do not allow for the
assessment of mediation pathways, and so an alternative
analytical approach is necessary. In order to estimate the full
theoretical model, and calculate direct and indirect effects of
teacher–child relationships on police legitimacy, this study
used a linear mixed effects approach within a generalized
structural equation model [GSEM] framework with the
gsem command in Stata 16 (StataCorp, 2021). The linear
mixed effects model with random intercepts for matched
pairs can be considered equivalent to the paired or dependent sample t-test (Maxwell et al., 2018). The estimated
coefﬁcient for the treatment variable reﬂects the average
difference in the outcome between those in the control (less
positive relationships) versus the treatment (more positive
relationships) group. Mixed effects GSEMs allow one to
simultaneously estimate the direct and parallel mediation
pathways while incorporating random effects (i.e., random
pair-level intercepts) to account for dependence within the
matched pairs. Given that the mediators and outcome
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variable are continuous and normally distributed, each
equation was speciﬁed using a Gaussian distribution with
identity link function. In the parallel mediation model the
mediators were allowed to covary. As recommended by
Shrout and Bolger (2002), direct and indirect effects and
standard errors were computed using bootstrapping procedures (n = 1000 repetitions).

Missing Data
Listwise deletion was used to ensure that analyses were
performed on matched pairs with information on all variables of interest. An analysis of matched participants that
were excluded due to listwise deletion showed no signiﬁcant differences in gender (Mincluded = 55.25% male,
Mexcluded = 54.63% male), migration background (Mincluded =
39.39% both parents with migrant background, Mexcluded =
40.86% both parents with migrant background), or
socio–economic status (Mincluded = 50.06, Mexcluded = 49.71).
Participants also did not differ on key variables included in
the mediation analyses, such as the quality of teacher–child
relationship at age 11 (Mincluded = 3.34, Mexcluded = 3.26),
moral norms (Mincluded = 4.49, Mexcluded = 4.46) and low selfcontrol (Mincluded = 2.25, Mexcluded = 2.29) at age 13, or
police legitimacy at age 15 (Mincluded = 2.71, Mexcluded =
2.78). For more general information about attrition
between wave 1 (age 7) and wave 7 (age 17) within the
study, see Eisner et al., 2019.

Results
Table 1 presents the overall means and standard deviations for
all variables included in the analyses. Table 2 presents the
pairwise correlations between all variables used in the analyses.
Table 1 Means and standard deviations for the variables included in
the analyses
Variable

N

M (SD)

Min

Max

Police legitimacy (age 15)

483

2.721 (0.712)

1

4

Moral norms (age 13)

461

4.490 (1.235)

1

7

Low self-control (age 13)

458

2.256 (0.474)

1

4

Notes. M = mean; SD = standard deviation

Table 2 Pairwise correlations
between all variables included in
the analyses

Direct Effects
The effect of teacher–child relationship at age 11 on perceptions of police legitimacy at age 15 is reported in Table 3.
The results show that young people who reported a better
relationship with their teacher at age 11 were signiﬁcantly
more likely to perceive the police as legitimate at age 15
(t = −2.897, p = 0.004). The size of the effect can be
considered ‘small’ (Cohen’s d = −0.189, 95%CI = −0.371,
−0.007). Table 3 also shows that a better relationship with
one’s teacher was associated with signiﬁcantly higher
adherence to moral norms (t = −2.188, p = 0.030) and
higher self-control (t = 3.636, p < 0.001) at age 13. The
effect sizes for moral norms was small (Cohen’s d = 0.097,
95%CI = −0.342, 0.040), whereas the effect size for low
self-control was relatively larger (Cohen’s d = 0.252, 95%
CI = 0.059, 0.445).

Mediation Pathways
Table 4 displays the results for the GSEMs estimating the
parallel mediation pathways connecting teacher–child relationship (X), moral norms (M1), low self-control (M2), and
police legitimacy (Y). In line with the paired sample t-tests,
children who reported better relationships with their teachers reported more prosocial moral norms (b = 0.261,
SE = 0.123, p = 0.034) and higher self-control (b =
−0.160, SE = −0.047, p = 0.001) at age 13. In turn, youth
who scored higher on the low self-control scale had more
negative perceptions of police legitimacy at age 15 (b =
−0.276, SE = 0.081, p = 0.001). Youth with higher adherence to moral norms reported higher levels of police
legitimacy at age 15 (b = 0.078, SE = 0.031, p = 0.011).
The direct pathway from teacher–child relationships at age
11 to police legitimacy at age 15 was no longer signiﬁcant
(b = 0.122, SE = 0.070, p = 0.081).
The indirect effects for each pathway and total effects with
bootstrapped standard errors are presented in Table 5. The
results suggest that while individual pathways connecting the
quality of teacher–child relationships and moral norms, and
moral norms and police legitimacy were signiﬁcant in the
GSEM model (Table 4), the indirect effect via moral norms
was not signiﬁcantly different from zero by conventional

Variable

1

2

1

Better relationship (age 11) (Ref: worse relationship)

2

Moral norms (age 13)

3

Low self-control (age 13)

−0.169***

4

Police legitimacy (age 15)

0.128*

Notes. *p < 0.05; ***p < 0.001

3

4

1
0.105*

1
−0.408***
0.218***

1
−0.249***

1
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Table 3 Mean differences
between matched pairs based on
the quality of teacher–child
relationship at age 11 for police
legitimacy at age 15 and
mediator variables at age 13

Age Outcome

N pairs Better rel. M(SD) Worse rel. M(SD) Paired sample t-test p-value

15

232

Police legitimacy

13

Constant

2.331
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4.617 (1.301)

4.358 (1.162)

−2.188

0.030

2.166 (0.471)

2.330 (0.471)

3.636

<0.001

Table 5 Indirect and total effects of the quality of teacher–child
relationship on mediators at age 13 and police legitimacy at age 15
Pathway

b/SE

Better relationship →
moral norms

0.020 −0.002

Better relationship → low
self-control

0.044

95% LCI 95% UCI p-value

2.267

−0.069
2.396

0.001
<0.001

Total indirect effect

0.261

Constant

4.363

0.020

0.502

0.034

4.191

4.535

<0.001

0.088

1.514
0.141
DV: police legitimacy (age 15)

Better relationship (age 11)

0.122 −0.015

(Ref: worse relationship)

0.070

Low self-control (age 13)

0.259

0.081

−0.116

0.001

0.018

0.139

0.011

2.374

3.459

<0.001

−0.276 −0.435
0.081

Moral norms (age 13)

0.078
0.031

Constant

2.917
0.177

Variance (pair level)

0.030

0.022

0.108

0.003

Better relationship → police
legitimacy

0.187

0.049

0.324

0.008

0.070
Notes. SE = standard error; LCI = lower conﬁdence interval; UCI =
upper conﬁdence interval. Standard errors are calculated using
bootstrapping techniques with 1000 repetitions

0.029
0.093

Variance (individual level)

0.084

Total effects
DV: moral norms (age 13)

0.123

0.004

0.022

0.020

Variance (pair level)

0.065

0.217

(Ref: worse relationship)

0.080

0.020

0.001

Better relationship (age 11)

0.043

0.012

0.013
Variance (individual level)

95% LCI 95% UCI p-value
Indirect effects

0.033
Variance (pair level)

0.004

208

Better relationship (age 11) −0.160 −0.251
0.047

−2.879

Low self-control

DV: low self-control (age 13)
(Ref: worse relationship)

2.624 (0.748)

Moral norms

Table 4 Generalized structural equation models estimating the effects
of the quality of teacher–child relationship at age 11 on mediating
variables at age 13 and police legitimacy at age 15 (n = 200 pairs)
b/SE

2.812 (0.668)

Mediating variables

thresholds (b = 0.020, SE = 0.012, p = 0.080). The indirect
pathway connecting teacher–child relationships to police
legitimacy via low self-control is positive and signiﬁcant
(b = 0.044, SE = 0.020, p = 0.030). Taken together, the total
indirect effect was also positive and signiﬁcant (b = 0.065,
SE = 0.022, p = 0.003).
An additional set of sensitivity analyses were conducted
including controls for prior low self-control (age 11) and
teacher–child relationships (age 13). The results are generally robust to the addition of these control variables (more
information and full results of the sensitivity analyses are
presented in the Appendix).

0.008
0.035

Variance (individual level)

Discussion

0.476
0.048

Covariance (moral
norms*low self-control)

−0.231 −0.292

−0.169

<0.001

0.031
Notes. Unstandardized coefﬁcients are reported. DV = dependent
variable; SE = standard error; LCI = lower 95% conﬁdence
interval; UCI = upper 95% conﬁdence interval. N observations = 400,
N pairs = 200

Early relationships with school authorities can shape later
attitudes towards the law and the police, however less is
known about the developmental pathways that connect
attitudes towards teachers and police. Using propensity
score matching in a quasi-experimental context, this study
examined the direct and indirect pathways connecting
teacher–child relationships at age 11 and attitudes towards
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the police at age 15. Overall, the ﬁndings suggest that better
and more fair relationships with teachers in late childhood
are associated with more positive attitudes towards the
police during adolescence. This lends support to the notion
that relationships and encounters with nonlegal authorities
early in the life course form the basis for how youth later
interact with and perceive legal authorities (e.g., Cardwell
et al., 2021).
Furthermore, this research expands on and integrates
legal socialization and developmental frameworks to assess
how socialization agents might play a role in sociocognitive development, and in turn perceptions of police
legitimacy. While previous research has highlighted the
importance of individual dispositions and socio-cognitive
characteristics in shaping legal attitudes (Ameri et al., 2019;
Jackson et al., 2020), few have speciﬁed and tested these
integrated theoretical pathways (e.g., Augustyn & Ray,
2016). The results suggest that early relationships with
nonlegal socialization agents also play a role in the development of moral norms and self-control, which are in turn
jointly associated with more positive perceptions of police
legitimacy. This implies that the processes contributing to
legal socialization operate more broadly during child
development, as the quality of relationships with teachers
also contribute to individual values and dispositions that
determine how adolescents perceive and interact with rules
and authorities. Given that moral norms and low selfcontrol are also strong predictors of delinquent behavior
(Herman & Pogarsky, 2020; Kronenberg et al., 2010;
Vazsonyi et al., 2017), early encounters and relationships
with teachers that act in a fair, open, and respectful manner
may also have long-term preventive effects on both criminal
and legal attitudinal outcomes.
It is important to note that with the addition of mediators,
the direct effect of relationships on police legitimacy was no
longer signiﬁcant. This seems to suggest that attitudes
towards teacher authority may not directly generalize to
police authorities. However, it is still possible that youth
also generalize experiences across authorities, since police
legitimacy was only ﬁrst measured at age 15. Ideally, perceptions of police legitimacy should also be measured at
age 13 in order to estimate the strength of the direct “generalized” pathway against the indirect pathways. In addition, the current study only focused on the connection
between teacher and police authorities, whereas previous
research has shown that relationships with parents, peers,
and other authorities during adolescence may be associated
with attitudes towards the police (e.g., Cavanaugh &
Cauffman, 2015; Granot et al., 2021; Kaiser & Reisig,
2017). Future research should examine whether and to what
extent these experiences generalize to one another, and how
do these effects play out over the life course.
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In addition, due in part to the small sample size, this
study explored only two potential dispositional characteristics that theoretically link teacher–child relationships and
perceptions of police legitimacy. More research is needed to
examine other attitudinal and behavioral mediating
mechanisms that explain how early relationships with
nonlegal authorities are associated with perceptions of
police legitimacy among youth. For example, within and
outside the school context, adolescents are also subject to
peer inﬂuences that can shape their moral norms and
motivations (Malti & Buchmann 2010), sensitivity to (in)
justice (Jones & Skarlicki, 2005), and self-control (Meldrum & Hay, 2012). The peer context in which adolescents
are embedded in- and outside the classroom may therefore
determine how youth develop relationships with teachers
and react to their authority (Fine et al., 2016; Young &
Rees, 2013). In addition, less positive teacher–child relationships have been shown to predict later delinquent and
aggressive behaviors (see e.g., Obsuth et al., 2021), which
may increase the likelihood that youth come in contact with
the police. If the quality of the treatment during these
contacts is perceived to be poor, this can result in more
negative perceptions of police legitimacy (Augustyn, 2016;
Maguire et al., 2017; Walters & Bolger, 2018). Delinquent
behavior may also be directly related to perceptions of
police, as youth develop negative attitudes to justify rulebreaking and wrongdoing (Nivette et al., 2021). In childhood and early adolescence, the role of parents is also
important to consider in conjunction with teachers in the
socialization of legal attitudes (Sindall et al., 2017; Trinkner
et al., 2012; Wolfe et al., 2017). Research on political
socialization shows that civic education in schools can
“compensate” for differences in parental socialization
(Neundorf et al., 2016). Additional research is necessary to
determine how complementing and competing informal and
formal socialization agents interact to shape legal attitudes
over the life course.
There are several limitations to the current study. First,
while the study is strengthened by the use of prospective
longitudinal data spanning 13 years, the reliance on existing
data meant that some measures of concepts were less than
optimal. The measure of teacher–child relationship consisted of three items, capturing elements of fairness, support,
and attachment. Similarly, the measure of police legitimacy
consists of three items including fair treatment and trustworthiness. Ideally, measures of authority should include
processed-based judgments regarding treatment by teachers
and police, as well as related concepts of distributive justice,
moral alignment, and legality (Jackson & Gau, 2016;
Tankebe, 2013). In order to more precisely assess socialization processes, researchers should include different
mechanisms of socialization such as socio-emotional bonds,
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monitoring, and discipline (Grusec, 2011). Additionally,
there is some debate over the construct validity of the
Grasmick et al., (1993) low self-control scale and whether
self-report measures are adequate for capturing self-control
(Walters, 2016). Future studies should assess the robustness
of the results using different behavioral, self- and informantreported operationalizations of self-control (Duckworth &
Kern, 2011).
Second, although the current study included a large number of covariates (105) in the matching process, it is possible
that there are unmeasured confounds that can impact the
results. In particular, while factors were included that can
account for general prosociality, attitudes speciﬁc to police
legitimacy prior to age 11 were not included. More generally,
there is little understanding of the emergence, continuity, and
change in legal attitudes among young children. Legal
socialization research would greatly beneﬁt from studies utilizing “child-friendly” questionnaires or alternative participatory techniques (see e.g., Fargas-Malet et al., 2010) to
measure and assess attitudes towards the police starting in
early childhood.

Conclusion
The current study demonstrates the importance of early
relationships with teachers in shaping perceptions of police
legitimacy, and the interconnection between perceptions of
nonlegal and legal authorities within the legal socialization
process. In particular, propensity score matching techniques
were utilized to overcome previous methodological limitations to estimate the long-term relationship between teacher
authority and perceptions of the police. Taken together, the
ﬁndings reinforce the importance of legal socialization,
speciﬁcally the role of the quality of teacher–child relationships in fostering positive developmental outcomes and
legal orientations. Controlling for a large number of other
factors, such as parenting, problem behaviors, and mental
health problems that may potentially inﬂuence young people’s development, our ﬁndings highlight the importance of
the quality of the relationships between students and teachers in shaping young people’s interpersonal characters as
well as perceptions of the world around them. Namely, if
young people feel that they are being treated fairly by their
teachers, they are more likely to distinguish behaviors that
are right or wrong (moral norms) and control their actions
(self-control). Moreover, as a result they are also more
likely to perceive authorities, such as police, as legitimate
agents that facilitate societal order. These links are particularly relevant in adolescence given that this is the
developmental period during which young people become
more open and susceptible to broader societal inﬂuences
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and threats. It is important that teacher training programs
incorporate instruction on teachers’ understanding of the
impact they have on young people’s perceptions of authorities at school and beyond, as well as foster teachers’
abilities to develop high quality relationships with students
that would enhance their credibility as authorities with their
best interest in mind.
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Appendix
A. Additional Analyses
The following analyses include additional controls for
prior low self-control (age 11) and teacher–child relationships (age 13). Unfortunately, the construct of moral norms
about deviant behavior was only ﬁrst measured at age 13,
and so we were not able to include this in the additional
analyses. However, when the additional mediation and
Table 6 Mixed effects model estimating effects of teacher–child
relationship at age 11 on low self-control at age 13 controlling for low
self-control at age 11 (n = 199 pairs)
Variables

b/SE

95% LCI 95% UCI p-value

Better relationship (age 11) −0.104 −0.19
(Ref: worse relationship)

0.043

Low self-control (age 11)

0.373

−0.018

0.017

0.281

0.464

<0.001

1.365

1.761

<0.001

References

0.467
Constant

1.563
0.101

Variance (pair level)

0.002
0.013

Variance (individual level)

0.185
0.019

Notes. Unstandardized coefﬁcients are reported. SE = standard error;
LCI = lower 95% conﬁdence interval; UCI = upper 95% conﬁdence
interval. N observations = 398, N pairs = 199

Table 7 Mixed effects model estimating effects of teacher–child
relationship at age 11 on police legitimacy at age 15 controlling for
teacher–child relationship at age 13 (n = 200 pairs)
Variables

b/SE

95% LCI 95% UCI p-value

Better relationship (age 11)

0.010 −0.037

(Ref: worse relationship)

0.070

Low self-control (age 13)

0.236

0.151

−0.051

0.010

0.001

0.122

0.047

0.036

0.274

0.010

1.704

3.058

<0.001

−0.215 −0.38
0.084

Moral norms (age 13)

0.061
0.031

Teacher–child relationship
(age 13)

0.155
0.06

Constant

2.381
0.345

Variance (pair level)

0.015
0.034

Variance (individual level)

control variables were added into the structural equation
model, the model would not converge. This is likely due to
the relatively low sample size of matched pairs (n = 200
matched pairs). Nevertheless, we can assess the basic relationships using multilevel mixed models for available
measures. Although multilevel mixed models cannot estimate full mediation pathways, it can give a sense of the
associations when controlling for key variables.
The results presented below in Tables 6 and 7 suggest
that the relationship between teacher–student relationships
and low self-control is slightly reduced in size but remains
signiﬁcant when a prior measure of low self-control (age
11) is included in the model. Similarly, Table 7 shows that
the size of the associations between moral norms (age 13),
low self-control (age 13) and police legitimacy (age 15) are
somewhat reduced, but remain signiﬁcant at the 0.05 level.

0.462
0.047

Notes. Unstandardized coefﬁcients are reported. SE = standard error;
LCI = lower 95% conﬁdence interval; UCI = upper 95% conﬁdence
interval. N observations = 400, N pairs = 200
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