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Abstract

Causality orientations theory, a key sub-theory of self-determination theory, identifies three distinct causality orienta-

tions: autonomy, control, and impersonal orientation. The theory proposes generalized effects of the orientations on

motivation and behavior. We meta-analyzed studies (k¼ 83) testing relations between causality orientations, forms of

motivation from self-determination theory, and behavior. Pooled data were used to test a process model in which

autonomous and controlled forms of motivation mediated relations between causality orientations and behavior. Results

revealed that autonomy and control orientations were positively correlated with autonomous and controlled forms of

motivation, respectively. Impersonal orientation was correlated negatively with autonomy orientation and autonomous

forms of motivation, and positively with control orientation and controlled forms of motivation. Process model tests

revealed total effects of autonomy orientation on behavior, comprising direct and indirect effects through autonomous

motivation, and a positive direct effect of control orientation on behavior and a negative indirect effect through con-

trolled motivation, resulting in a zero total effect. Analysis of age, gender, behavior type, study design, and study quality

revealed few moderator effects on model relations. Findings support effects of autonomy orientation on motivation and

behavior, and the processes involved, and identify constructs that could be targeted, or circumvented, in behavioral

interventions.
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Introduction

Amultitude of psychological theories has been applied

to predict human motivation and behavior (Bandura,

1977; Conner, 2015; Deci & Ryan, 1985b; Kruglanski

et al., 2012; Maslow, 1943; Weiner, 1986). These the-

ories provide valuable knowledge on the motivational

determinants of behavior, and the mechanisms

involved, and identify potentially modifiable targets

for behavior change interventions (Hagger,

Cameron, et al., 2020; Hagger, Moyers, et al., 2020).

Prominent among these theories is self-determination

theory (Deci & Ryan, 1985b; Ryan & Deci, 2017), a

needs-based theory that focuses on the qualities or

content of motivation, rather than quantity, as the

key determinant of behavior. Research applying self-

determination theory has tended to focus on the forms

of motivation individuals experience when acting (e.g.

autonomous and controlled), and contingencies in the

environment that give rise to those forms of motiva-
tion. Less attention, by comparison, has been paid to
individual differences in the types of motivation speci-
fied in causality orientations theory, a sub-theory of
self-determination theory (Deci & Ryan, 1985a).

The central premise of causality orientations
theory is that individuals differ in the extent to
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which they interpret the cause of their behavior as
either emanating from the self, or emanating from
others or external events. Three causality orientation
dimensions are proposed (Deci & Ryan, 1985a):
autonomy orientation, which reflects individuals
being oriented toward events in the environment
(e.g. optimal challenges, informational feedback)
that support their autonomous motivation; control
orientation, which reflects the tendency to be oriented
toward being controlled by external events (e.g.,
rewards, deadlines, punishments) that undermine
autonomous motivation; and impersonal orientation,
which describes individuals’ tendencies to interpret
their actions as beyond their intentional control.

According to the theory, individuals endorsing an
autonomy orientation tend to interpret their actions
as originating from their self and view situational con-
tingencies on which their behavior depends (e.g.
incentives, behavior of leaders) as supportive of
their autonomy, while those with control orientation
tend to interpret their actions as emanating from
others, and view situational contingencies as control-
ling their behavior. Individuals with an impersonal
orientation do not see reasons behind their actions,
and do not view situational contingencies as support-
ive of their motivation. Individuals reporting an
autonomy orientation are more likely to experience
tasks and actions as autonomously motivated and
are, therefore, more likely to persist with tasks and
adaptive outcomes (e.g. positive affect, well-being).
Individuals reporting a control orientation, in con-
trast, tend to experience tasks as controlled by
others or external events (e.g. deadlines), and are
more likely to desist on tasks and experience mal-
adaptive outcomes (e.g. negative affect, frustration,
ill-being). Impersonal orientation is linked to a lack
of motivation, and also to desistence with behaviors
(Deci & Ryan, 1985a; Ryan & Deci, 2017).

Although research has generally tended to support
these theory-specified patterns of effects of causality
orientations on motivational and behavioral out-
comes (Deci & Ryan, 1985a; Duriez, 2011; Jerkovi�c
et al., 2017; Knee & Zuckerman, 1998), there are also
studies that have demonstrated very small or null
effects (Hodgins et al., 1996; Jerkovi�c et al., 2017;
Zuckerman et al., 1988). Currently, it is unclear
whether the observed inconsistencies in the effects of
causality orientations could be attributable to genuine
variability across studies or is an artifact of sample
size, a key source of error in observed effects across
studies, or whether there are systematic within-person
or external moderators responsible for the variability.
To date, there has been no synthesis of research on
causality orientations and their effects on motivation
and behavior. Such a synthesis will make an impor-
tant contribution to resolving observed inconsisten-
cies by outlining the size and true variability of
effects of causality orientations on motivation and
behavior across studies after accounting for sampling

error. In the event of non-trivial variability remaining
in effects across studies, the analysis also enables tests
for the effects of salient moderators (e.g. interperson-
al conditions, study design, and measurement) on
relations between the orientations, motivation, and
behavior. The synthesis also affords the opportunity
to conduct a large-scale test of a key process by which
causality orientations are proposed to affect behavior;
through mediation by motivation types experienced
toward the behavior. Estimating the averaged effects
and variability of causality orientations, and testing
the model and moderators, provides self-
determination theorists and those interested in indi-
vidual differences with cumulative evidence for the
relevance of causality orientations in determining
motivational styles and promoting behavior. The
research has value to those interested in motivating
individuals and changing their behavior (e.g. educa-
tors, managers, health professionals) by providing
information on salient intrapersonal conditions
which may enhance or undermine autonomous moti-
vation and behavioral adoption and persistence.
These are conditions that could be accounted for, or
circumvented, when designing interventions to pro-
mote motivation and change behavior, and may
signal the kinds of strategies or techniques that
might be applied in interventions.

Considering this knowledge gap, the current anal-
ysis aimed to synthesize studies examining relations
between general causality orientation dimensions,
forms of motivation from self-determination theory,
and behavior. The research also aimed to use the
pooled data across studies to test predictions of a
process model linking causality orientations to behav-
ior through the mediation of forms of motivation
from self-determination theory. In addition, the
study aimed to test whether proposed effects within
the process model tested in the pooled data from mul-
tiple studies varied according to key moderator vari-
ables. Results are expected to provide important data
on the size and variability of effects of causality ori-
entations on motivation and behavior across studies,
provide insight into the potential mechanisms by
which causality orientations relate to behavior, and
provide data on the factors that moderate model
effects.

Self-determination theory

Self-determination theory is a leading theory of moti-
vation which outlines the determinants of human
motivation, and the processes by which the determi-
nants lead to motivation and behavior (Deci & Ryan,
1985b, 2000; Ryan & Deci, 2017). Broadly, self-
determination theory explains how different forms
of motivation experienced by individuals determine
the uptake of, and persistence on, tasks and behav-
iors, and the effects of the forms of motivation on
intrapersonal outcomes related to well-being. The
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extent to which social-structural factors in the inter-
personal environment (e.g. the actions of leaders and
significant others) support motivation, and the extent
to which individuals’ experience that their basic psy-
chological needs are supported and not frustrated, are
further theoretical processes that determine motiva-
tion, persistence, and adaptive outcomes. The theory
is described as a “meta-theory” comprising six sub-
theories, termed “mini-theories” by Ryan and Deci
(2017), each describing specific motivational phenom-
ena. Two sub-theories from self-determination theory
are directly germane to the current research: organis-
mic integration theory and causality orientation
theory.1 Next we describe the premises and predic-
tions of these two theories and how they inform our
proposed process model which describes the processes
by which causality orientations relate to behavior
through forms of motivation.

Organismic integration theory

Organismic integration theory (Deci et al., 1994; Deci
& Ryan, 2000) outlines how the forms of motivation
experienced by individuals when performing tasks
and actions impact future motivation and behavioral
persistence, and how social-structural factors can lead
to shifts in the forms of motivation individuals expe-
rience when performing tasks and behaviors.2 A core
distinction in the theory is that between autonomous
and controlled forms of motivation. Autonomous
forms of motivation reflect performing tasks and
behaviors for self-determined or self-endorsed rea-
sons, while controlled forms of motivation reflect per-
formance of tasks and behaviors as other-determined
or externally referenced reasons. The theory predicts
that individuals engaging in tasks or behaviors for
autonomous reasons are likely to persist with the
behavior and experience adaptive outcomes, such as
well-being and interest. This is because the individual
perceives their actions as consistent with their genuine
sense of self and is independent of any external con-
trolling contingency. Controlled reasons for engaging
in tasks or behaviors may still lead to persistence, but
persistence is entirely dependent on the presence of
external contingencies and, if absent, likely lead to
desistence. Several forms of autonomous and con-
trolled forms of motivation are specified, represented
on a continuum of motivation that reflects reasons or
perceived causes of action, known as the perceived
locus of causality (Ryan & Connell, 1989). The
theory proposes that individuals are motivated to
take in or internalize actions and behaviors that are
controlled motivated so that they eventually become
part of their repertoire of actions that are experienced
as autonomous and need satisfying (Deci et al., 1994;
Ryan & Connell, 1989).

Intrinsic motivation is the prototypical form of
autonomous motivation, located at one extreme of
the continuum. Intrinsic motivation reflects

behavioral performance with the absence of external
contingencies and for reasons that are fully endorsed
by the individual and their genuine sense of self.
Adjacent to intrinsic motivation on the continuum
lies identified regulation, another form of autonomous
motivation which reflects engaging in activities to
attain self-endorsed outcomes. In contrast, external
regulation is the prototypical form of controlled moti-
vation, located at the opposite extreme of the contin-
uum. This reflects performance of behaviors that is
strictly determined by others (e.g. commands,
orders) or controlling events in the environment
(e.g. rewards, punishments, deadlines). Adjacent to
external regulation on the continuum lies introjected
regulation, which reflects engaging in activities for
externally referenced reasons, but originating from
the self. Studies indicate that autonomous behavioral
regulations are consistently related to behavioral per-
sistence and adaptive outcomes (e.g. interest, enjoy-
ment, and well-being) in education (Deci et al., 1991),
health (Ng et al., 2012), industry (Gagn�e & Deci,
2005), social (Knee et al., 2002), and exercise
(Hagger & Chatzisarantis, 2007) domains. In con-
trast, controlled behavioral regulations are related
to engagement, but not long-term persistence or
adaptive outcomes, and are often associated with
maladaptive outcomes (e.g. negative affect and ill-
being; Hein et al., 2015; Koestner & Losier, 2002).

The internalization process results in individuals
shifting their perceived locus of causality for the
behavior from controlled forms of motivation to
autonomous forms. This process is adaptive given
that autonomous forms of motivation are associated
with behavioral persistence, well-being, and function-
al outcomes. When social agents in the position to
influence the motivational environment in which indi-
viduals act display autonomy-supportive behaviors
(e.g. providing choice, meaningful rationale, and
informational feedback, and avoiding controlling lan-
guage), they promote perceived autonomy support
and autonomous motivation among those acting in
the environment. Such behaviors have been the
focus of behavioral techniques and interventions
based on the theory aimed at promoting internaliza-
tion and autonomous motivation (Chatzisarantis
et al., 2009; Hagger, Hankonen, et al., 2020; Jang
et al., 2016; Reeve & Cheon, 2020; Teixeira et al.,
2020). In summary, organismic integration theory
elucidates two key overarching premises of self-
determination theory: (1) autonomous forms of moti-
vation are most likely to lead to effective behavioral
engagement and persistence, and optimal functioning
and adaptive outcomes, while controlled forms of
motivation are only likely to lead to behavioral per-
sistence as long as the controlling contingencies are
present, are less likely to lead to optimal functioning,
and may be linked to maladaptive outcomes; and
(2) the interpersonal environment fostered by social
agents can determine the types of motivation
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experienced for tasks and behaviors in particular con-
texts, and promote internalization of tasks so that
they are experienced as autonomous.

Causality orientations theory

Causality orientations theory deals with individual
differences in motivation in the context of self-
determination theory (Deci & Ryan, 1985a; Ryan &
Deci, 2017). According to the theory, individuals
differ in the extent to which they interpret their
actions as autonomous and originating from the
self, or controlled and determined by events perceived
as external to the self (Deci & Ryan, 1985a). These
causality orientations are presented as generalized
traits that bias actions and behavior contexts. An
autonomy causality orientation reflects a tendency
for individuals to orient themselves toward environ-
mental events that support autonomous motivation
and psychological need satisfaction. Autonomy-
oriented individuals more likely seek to engage in
behaviors out of volition, exhibit autonomous forms
of motivation, perceive their actions as originating
from their genuine sense of self, and interpret external
contingencies like rewards as informational and sup-
porting psychological needs (Hagger &
Chatzisarantis, 2011; Ryan & Deci, 2017). Such indi-
viduals will be more likely to adopt autonomous
motivational styles: “. . .when people are high in
autonomy orientation, they tend to use identified
and integrated styles of regulation and to have a
high level of intrinsic motivation” (Ryan & Deci,
2017, p. 217). In contrast, a control orientation reflects
a tendency for individuals to be oriented toward
external events and contingencies. Controlled orient-
ed individuals tend to experience social contexts in
terms of reinforcements such as rewards and punish-
ments with which they must comply or resist, and
therefore tend to experience actions as regulated by
events that originate outside the self. They are, there-
fore, more likely to adopt “the external or introjected
styles of regulation and to have a low level of intrinsic
motivation” (Ryan & Deci, 2017, p. 217). As a con-
sequence, they likely have few opportunities to expe-
rience intrinsic motivation and need satisfaction. An
impersonal causality orientation reflects a generalized
tendency to experience behaviors as beyond a person-
al sphere of personal control; actions tend to be
viewed as outside personal volition or intention and
are likely accompanied by feelings of incompetence
and low mastery. An impersonal orientation, there-
fore, may lead to avoidance of new or novel actions in
fear of being shown to be incompetent.

Causality orientations have typically been mea-
sured using the general causality orientations scale
(GCOS; Deci & Ryan, 1985a). Research indicates a
theoretically consistent pattern of correlations among
GCOS dimensions: small, often negative, correlations
between the autonomy and control orientations,

positive correlations between the control and imper-
sonal orientations, and negative correlations between
the autonomy and impersonal orientations (Deci &
Ryan, 1985a; Vallerand et al., 1987). This correlation
pattern suggests that, in keeping with many individual
difference and personality constructs, the causality
orientation dimensions are not orthogonal. This is
consistent with the theoretical premise that individu-
als’ endorse each orientation to some extent and likely
exhibit “profiles” of scores on the three dimensions
(Anderson, 1982; Assadi & Hassanein, 2014; Deci &
Ryan, 1985a; Tobe et al., 2016). Individuals are,
therefore, expected to vary in the level of endorsement
of each dimension. Studies have also shown that
autonomy causality orientations are associated with
indices of adaptive functioning such as autonomous
forms of motivation like intrinsic motivation and
identified regulation (Ng et al., 2012), perceived
autonomy support (Deci & Ryan, 1985a), ego-
development (Deci & Ryan, 1985a), non-contingent
self-esteem (Deci & Ryan, 1985a), attitude-behavior
consistency (Koestner et al., 1992), and relationship-
maintaining behaviors (Knee et al., 2002). In contrast,
a control causality orientation has been shown to be
related to maladaptive traits and outcomes such as
Type A personality (Deci & Ryan, 1985a), self-
serving attributions (Knee & Zuckerman, 1996), and
self-handicapping (Knee & Zuckerman, 1998). The
impersonal orientation tends to be positively correlat-
ed with control-related constructs like external locus
of control, self-related constructs such as public self-
consciousness and social anxiety, and emotional out-
comes such as depression, and negatively correlated
with self-esteem and ego development (Deci & Ryan,
1985a).

Within self-determination theory, causality orien-
tations can be viewed as generalized orientations that
have small but wide-ranging effects across contexts
and behaviors (Deci & Ryan, 1985a). Like many indi-
vidual difference constructs, causality orientations are
not unequivocally deterministic of behavior.
Causality orientations effects on behavior may be
mitigated by contextual factors, such as the interper-
sonal conditions or social environment in which the
behavior takes place, which may support or under-
mine autonomous motivation. For example, causality
orientations may interact with situational or contex-
tual factors in determining motivation and behavior
(Hagger & Chatzisarantis, 2011), or may simply have
additive effects alongside situational factors (Hagger
et al., 2015). Causality orientations are, therefore,
expected to act as “distal” determinants of behavior,
and contribute to predicting behavior alongside, or in
conjunction with, contextual factors.

A process model

Although causality orientations are conceptualized as
constructs that have distal effects on behavior, there is
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relatively little theoretical and empirical work on the
processes involved. Based on the basic premises of
causality orientations theory, and theory and research
on other personality and individual difference con-
structs that are conceptualized as having distal effects
on motivation and behavior (Bogg, 2008;
Chatzisarantis & Hagger, 2008; Conner &
Abraham, 2001; Hagger et al., 2006; Phillips et al.,
2003; Rhodes & Courneya, 2003), we propose that
relations between causality orientations and behavior
should be mediated by the forms of motivation from
self-determination theory. The forms of motivation
are represented by constructs from the perceived
locus of causality from organismic integration
theory. The model outlines how causality orientations
relate to behavior by serving as a distal influence or
source of information that contributes to the type
of behavioral regulation individuals experience
with respect to their behavior (Adams et al., 2017;
Neighbors et al., 2004).

Specifically, autonomy causality orientation is pre-
dicted to be positively related to autonomous forms
of motivation. In contrast, positive relations are
hypothesized between control causality orientation
and controlled forms of motivation.3 In addition,
impersonal causality orientation is predicted to be
negatively related to autonomous forms of motiva-
tion, and positively related to controlled forms of
motivation. Autonomous forms of motivation are
also expected to positively predict behavior, while
controlled forms of motivation are expected to nega-
tively predict behavior (Chatzisarantis et al., 2003; Ng
et al., 2012). Autonomy causality orientation is
expected to positively predict behavior mediated by
autonomous forms of motivation, while control ori-
entation is expected to negatively predict behavior
mediated by controlled forms of motivation.
Finally, impersonal causality orientation is expected
to negatively predict behavior through autonomous
forms of motivation, and positively predict behavior
through controlled forms of motivation.

The value of this model is that it provides a mech-
anistic description of how generalized causality orien-
tations relate to particular behaviors by determining
the form of motivation individuals adopt with respect
to the behavior. As with many theories of personality
and individual difference, contextual factors will also
be highly salient influences on motivation in specific
contexts and for specific behaviors. From the perspec-
tive of self-determination theory, such influences are
likely to be the social-structural factors that likely
affect the type of motivation adopted, such as auton-
omy supportive or controlling behaviors displayed by
leaders or significant others in the interpersonal envi-
ronment. Such influences are expected to act in par-
allel with the causality orientation in determining
behavior, the valence of which may depend on the
relative strength or salience of the social-structural
factors. Nevertheless, the model provides a basic

understanding of the processes by which causality
orientations relate to behavior, and may provide the-
orists and researchers with a framework for under-
standing the relevance of causality orientations to
determining individuals’ motivation and behavior.

The value of a meta-analysis of

causality orientations theory and

the process model

Although the research literature has generally
provided support for the theoretically predicted pat-
terns of relations among the causality orientations
dimensions, and their effects on forms of motivation
from self-determination theory and behavior, the
research does not provide unequivocal support.
Some studies have identified very small or null
effects of these constructs on behavior (Hodgins
et al., 1996; Jerkovi�c et al., 2017; Patterson, 2017;
Zuckerman et al., 1988). For example, Jerkovi�c et al.
examined relations between autonomy and control
orientation and cannabis consumption. Results indi-
cated that correlations were in the predicted direc-
tion, but were small and not statistically significant.
The observed variability in the effects of causality
orientation on motivation and behavior may be
entirely, or in part, attributable to sampling error,
a major source of error in observed effects across
studies. However, it is also possible that the
variation in the effects may be attributable to key
moderator variables. Resolution may lie in a meta-
analytic synthesis of the extant research on causality
orientation effects, which would enable an evalua-
tion of the extent to which the variability in the
effects is due to sampling error, and provide true
variability estimates for the effects across studies.
Furthermore, assuming substantive variability
remains, the analysis would permit tests of the
effects of key moderator variables on effects in
groups of studies characterized by the levels of the
moderators pending sufficient data.

To date, there has been no attempt to synthesize
effects of causality orientations on motivational and
behavioral outcomes across the extent literature. Such
an endeavor will have value to theorists, researchers,
and practitioners alike. For theorists and researchers,
a synthesis will provide an apt test of a key premise of
causality orientations theory, which states that the
orientation dimensions have small but broad effects
on motivation and behavior. It will also afford reso-
lution of the potential conditions that may exacerbate
or attenuate effects of causality orientations on moti-
vation and behavior through analysis of candidate
moderators. This will provide critical information
for theorists interested in accounting for the possible
conditions that may assist in providing better predic-
tion of behavior. It may also indicate whether
researchers designing experiments and interventions
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to change motivation and behavior based on self-

determination theory should consider controlling for

the unique effects of causality orientations. For prac-

titioners, the analysis may assist in identifying the

strategies or techniques that could be adopted in

interventions aimed at promoting motivation and

behavior. For example, the analysis may highlight

whether there is value in targeting change in causality

orientations in interventions aimed at changing moti-

vation and behavior, consistent with research suggest-

ing that even relatively stable traits, such as

personality dimensions, are changeable through inter-

vention (Roberts et al., 2017).
In addition, there is very little research examining

the role that forms of motivation from self-

determination theory play in explaining links between

causality orientations and behavior. Our proposed

process model outlines a potential mechanism pre-

dicting that forms of motivation as set out in organ-

ismic integration theory serve to mediate relations

between causality orientations and behavior, with

specific, characteristic patterns of effect. A meta-

analytic test of research on relations between causal-

ity orientations, motivation, and behavior affords an

opportunity to provide a test of this unique model

using pooled data on these relations across multiple

studies. Specifically, we propose to use synthesized

data from existing studies to test process model pre-

dictions using meta-analytic structural equation

modeling. Testing model predictions will provide

formative evidence of a potential mechanism by

which causality orientations relate to behavior, and

may serve as a basis for future research on how

causality orientations relate to behavior. It may

also inform development of interventions focusing

on changing behavior based on causality orienta-

tions theory. For example, the research could poten-

tially provide information on the value of targeting

causality orientation dimensions, and whether such

change could be transmitted to motivation and

behavior.

The present study

In the present pre-registered study (https://osf.io/

7nz6d), we aimed to conduct a meta-analytic synthe-

sis of studies on general causality orientations from

self-determination theory, and relations between

causality orientations and forms of motivation from

self-determination theory. Specifically, we aimed to

estimate the size and variability of (1) intercorrela-

tions among the general causality orientations dimen-

sions; (2) relations between the general causality

orientations dimensions and autonomous and con-

trolled forms of motivation from self-determination

theory; (3) relations between general causality orien-

tations and behavior; (4) effects of causality orienta-

tions on behavior mediated by autonomous and

controlled forms of motivation based on our pro-

posed process model (Figure 1); and (5) effects

of key moderators on relations between causality ori-

entations and forms of motivation from self-

determination theory and behavior.
Our approach involved identification of all studies

reporting relations between measures of general cau-

sality orientation dimensions, forms of motivation

from self-determination theory including aggregate

measures of autonomous or controlled motivation

and individual behavioral regulations from the per-

ceived locus of causality (intrinsic motivation, identi-

fied regulation, introjected regulation, and external

regulation), and measures of behavior. To achieve

our first two aims, we extracted relevant effect size

data from included studies and subjected them to

meta-analysis to estimate the size and variability of

relations among the causality orientation dimensions

and motivational and behavioral outcomes. To

achieve our third aim, we computed a pooled corre-

lation matrix and associated matrix of variances/

covariances using random effects meta-analysis and

tested our proposed process model by fitting a struc-

tural equation model specifying model effects to the

matrix using meta-analytic structural equation

modeling.

Figure 1. Proposed model illustrating effects of general causality orientations on behavior mediated by forms of motivation from
self-determination theory (Model 1). Hypothesized signs for effects of causality orientations and forms of motivation are depicted
using positive (þ) and negative (–) signs.
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We addressed our final aim by estimating effects in
our proposed model in groups of studies determined
by levels of salient moderator variables: gender distri-
bution, behavior type, sample type, study design, and
study quality. In terms of predictions for the moder-
ator variables, we expected no differences in relations
between causality orientation dimensions, forms of
motivation from self-determination theory, and
behavior by sample and behavior type as causality
orientations theory is proposed to map motivational
processes that are universal across populations and
behaviors. Given limited research suggesting that
females tend to endorse autonomy orientation and
autonomous motivation more than males (Stevens
et al., 2015), we expected studies on samples with a
high proportion of females to report larger effects of
autonomy orientation on motivation and behavior. In
addition, the preponderance of research in psycholo-
gy, including self-determination theory, conducted on
student samples that tend to be homogenous, educat-
ed, and affluent, may lead to biases compared to stud-
ies on non-student samples (Henrich et al., 2010), so
our sample type moderator analysis aimed to explore
this question. Furthermore, we tested whether study
design and quality moderated relations among cau-
sality orientation dimensions, forms of motivation,
and behavior across studies. Cross-sectional designs
may inflate relations between constructs due to arti-
facts such as common-method variance and proxim-
ity in measurement relative to designs including a
time lag between measures or experimental designs,
and studies with lower study quality may exhibit
higher error variance in effect size tests, which can
both attenuate and inflate effect sizes (Podsakoff
et al., 2003).

Our specific pre-registered hypotheses for relations
among causality orientations, motivation, and behav-
ior in the current meta-analysis follow. Specifically,
we predicted:

H1: A positive non-zero effect of autonomy causality

orientation on autonomous motivation.

H2: A negative non-zero effect of autonomy causality

orientation on controlled motivation.

H3: A positive non-zero effect of control causality

orientation on controlled motivation.

H4: A negative non-zero effect of control causality

orientation on autonomous motivation.

H5: A positive non-zero effect of impersonal causality

orientation on controlled motivation.

H6: A negative non-zero effect of impersonal causal-

ity orientation on autonomous motivation.

H7: A positive non-zero effect of autonomous moti-

vation on behavior.

H8: A negative non-zero effect of controlled motiva-

tion on behavior.

H9: A positive non-zero indirect effect of autonomy

causality orientation on behavior mediated by auton-

omous motivation.

H10: A negative non-zero indirect effect of control

causality orientation on behavior mediated by con-

trolled motivation.

H11: A negative non-zero indirect effect of imperson-

al causality orientations on behavior mediated by

autonomous and controlled motivation.

Hypotheses relating to intercorrelations among the
causality orientation dimensions and effects of mod-
erators on relations among the proposed process
model were not pre-registered.

Method

Search strategy

The meta-analysis was pre-registered on the Open
Science Framework: https://osf.io/7nz6d. A systematic
keyword search was used to search the following elec-
tronic bibliographic databases: PubMed, PsychINFO,
Web of Science, and Scopus. Databases were searched
up to and including 4 May 2018 with no lower limit.
Additional studies were located from a manual search
of the reference lists of published research on self-
determination theory. Unpublished data sets were
located by emailing key authors in the field identified
from the studies in the literature search.

Characteristics of included studies

Studies were included if they reported at least one
correlation between two of the general causality ori-
entation dimensions, or between at least one causality
orientation dimension and a measure of forms of
motivation from self-determination theory (e.g.
autonomous motivation, intrinsic motivation, identi-
fied regulation, introjected regulation, external
regulation, controlled motivation), or a measure of
behavior. Most studies were expected to be correla-
tional and cross-sectional or prospective in design.
Experimental and intervention studies were also
included, but data were only included where they
were not affected by an experimental manipulation,
prime, or intervention (e.g. an autonomy supportive
intervention) aimed at changing the variables of inter-
est. To ensure this was the case, data for relations
between causality orientation, motivation, or behav-
ior were taken from baseline measures or from the
control group in experimental or intervention studies.
For example, we used baseline data from the GCOS
administered to participants before the introduction
of the experimental manipulation (an ego-involved/
non-ego involved manipulation) from Bober and
Grolnick’s (1995) experimental study. In another
example, we used data from participants assigned to
the control group who did not receive the experimen-
tal manipulation (introduction of a reward for per-
forming a target task) in Hagger and Chatzisarantis’
(2011) experimental study. None of data from the
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included studies, therefore, were affected by a manip-
ulation or intervention aimed at changing the causal-
ity orientations dimensions or a self-determination
theory construct. Given that most data were expected
to be correlational, the zero-order correlation coeffi-
cient was selected as the effect size metric.

Articles identified in the initial search after removal
of duplicates (k¼ 1033) were subjected to a title, key-
word, and abstract screen for eligibility by two mem-
bers of the research team. The resulting list of eligible
studies was then subjected to full-text review against
inclusion criteria to produce a final set of included
studies (k¼ 69). A flow diagram of the study search,
screening, and selection process is presented in
Appendix A (Supplemental Materials). In addition,
nine studies included multiple samples, so each was
treated as a separate study in the analysis resulting in
a final sample of 83 studies (see Appendix B,
Supplemental Materials). A full list of included
studies is available in Appendix C (Supplemental
Materials).

Classification of measures

Data for relations between causality orientation
dimensions, forms of motivation, and behavior were
extracted from studies meeting inclusion criteria.
Studies used a relatively narrow range of measures
of the causality orientation dimensions and forms of
motivation. With respect to causality orientations, the
majority of studies used the General Causality
Orientations Scale (Deci & Ryan, 1985a). A few stud-
ies used context-specific versions of the scale with
identical item content to those in the general version
with the exception of a direct reference to a target
behavior (e.g. the Exercise Causality Orientations
Scale; Rose et al., 2001). These scales were treated
as equivalent. Measures of behavioral regulations
from organismic integration theory were derived
from standardized questionnaires based on Ryan
and Connell’s (1989) perceived locus of causality mea-
sure, or derivative versions (Levesque et al., 2007;
Mullan et al., 1997). Studies usually reported at
least one form of motivation from the perceived
locus of causality: intrinsic motivation, identified regu-
lation, introjected regulation, or external regulation. In
some cases, the autonomous (intrinsic motivation and
identified regulation) and controlled (introjected and
external regulation) forms of motivation were aggre-
gated to form global measures of autonomous or con-
trolled motivation. Three studies reported measures
of amotivation, a form of motivation separate from
the perceived locus of causality reflecting a lack of
intentionality or motivation toward tasks. As very
few effect sizes between amotivation and causality
orientation dimensions were available, this construct
was excluded from the analysis. Behavioral engage-
ment was usually measured as frequency of participa-
tion in the target behavior referred to in the

motivational measures adopted in the study, usually

by self-report. There was considerable diversity in the
behaviors adopted including health (e.g. physical

activity, meditation, sport injury rehabilitation,
smoking cannabis, type “A” behavior, self-care

behaviors), educational (e.g. self-regulation of learn-
ing, teaching behaviors), occupational (e.g. career

search, creative performance), and social (e.g. aggres-

sion, self-presentation, social interaction) behaviors.
Some studies used non-self-report measures from

which behavior was inferred, such as experimental
measures of behavioral persistence (e.g. Hagger &

Chatzisarantis, 2011; Øverup et al., 2017, Study 3).

Effect size data extraction

Relevant effect size data for relations among meas-

ures of causality orientation dimensions, forms of
motivation or behavioral regulation, and behavioral

measures were extracted. The majority of studies were

correlational in design with a few intervention or
experimental studies. None of the latter studies

reported manipulations of causality orientations and
examined their effects on motivation or behavior, so

data for baseline measures or the control group were
extracted for these studies. In addition to effect size

data, sample characteristics (mean sample age, stan-
dard deviation, and range; gender distribution), target

behavior definition and operationalization, study
design, measures used to tap causality orientations,

forms of motivational or behavioral regulations,

and type of behavioral measure were also extracted.
These data are summarized in Appendix D

(Supplemental Materials). Full characteristics of stud-
ies and data extracted are available in a spreadsheet

available online: https://osf.io/gjs5v/.

Moderator coding

We aimed to estimate our proposed process model in

groups of studies defined by levels of five moderator
variables: sample age, sample gender distribution,

sample type (student vs. non-student), study design,

and study quality. Moderator coding is summarized
in the study characteristics table in Appendix D

(Supplemental Materials). With respect to the age
moderator, we aimed to distinguish between studies

on younger and older samples, based on sample aver-
age age and distribution. Many studies were on youn-

ger samples, defined as having a mean age of 40 or
younger with low variability (SD� 15). However,

defining an older samples category presented difficul-
ties given the high variability and range in samples

with older average age. We therefore compared

model effects in sets of studies on younger samples
and samples comprising older samples and samples of

“mixed” age with high variability. Similarly, a sub-
stantive number of studies were on female only or

predominantly female (�75% female) samples, but
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studies on male only or predominantly male samples
numbered very few. We therefore compared model
effects in sets of studies on predominantly female
samples, and studies on mixed gender samples
(between 25% and 74% female). Given the prepon-
derance of student samples in psychological research
(Henrich et al., 2010), we also compared model effects
in groups of studies on student and non-student sam-
ples. We thought it might be useful to examine effects
on studies using cross-sectional designs, that is,
designs where all constructs were measured simulta-
neously, and studies where measures were separated
by a time lag or used an experimental or intervention
design, even though data extracted in the studies did
not represent effects of experimental or intervention
manipulations. We therefore compared model effects
on groups of studies using cross-sectional and
non-cross-sectional (experimental, intervention, and
longitudinal designs). We had intended to conduct
moderator analyses by behavior type on the basis
that the strength of effects of orientation and motiva-
tional constructs may vary due to the type of behavior
targeted in the analysis. However, the highly
disparate types of behaviors adopted precluded the
formation of meaningful groups of studies based on
behavior type.

Study quality was assessed using the 20-item qual-
ity of survey studies in psychology (Q-SSP) checklist
(Protogerou & Hagger, 2020). Studies meeting stipu-
lated quality standards on each Q-SSP item were
assigned a score of 1 and those not meeting standards,
or provided insufficient information for evaluation,
were assigned a score of 0. Two raters with previous
experience in assessing study quality analysis scored
the studies. Inter-rater reliability was tested on a set of
double-coded studies (k¼ 10). Level of agreement on
study scores across raters was evaluated using Gwet’s
(2008) AC1/AC2 coefficient, which is an agreement
statistic similar to Cohen’s Kappa statistic, but
adjusts for noted concerns such as low observed
Kappa values when agreement is high due to imbal-
ances in the marginal totals of agreement tables
(Cicchetti & Feinstein, 1990; Di Eugenio & Glass,
2004). Results revealed good agreement (median
agreement¼ 90%, range¼ 70% to 100%) between
raters and good agreement statistics (median AC1/
AC2 coefficient¼ .842, range¼ .406 to 1.000,
median p¼ .001, range =.000 to .196). Studies attain-
ing 1 score for 75% or more on the Q-SSP items were
classified as “acceptable” in quality, while studies
attaining scores for fewer than 75% of the items
were classified as “questionable” in quality. This
dichotomous study quality variable was used in the
moderator analyses. The checklist criteria and item
descriptions are presented in Appendix E
(Supplemental Materials). Quality scores for each
study and inter-rater reliability analyses are presented
in the data spreadsheet available online: https://osf.
io/gjs5v/.

Data dependency

Some studies provided multiple measures of behavior

or causality orientations and, therefore, multiple

effect sizes. However, inclusion of multiple effect

sizes from the same study as separate effects in a

meta-analysis violates the assumption of indepen-

dence. As a consequence, we aggregated these effect

sizes using Hunter and Schmidt’s (2004) formula to

deal with within-study dependency. The imputed cor-

relation between the within-study effect sizes was set

at r¼ .50 as recommended by Wampold et al. (1997).

Details of aggregated studies and the behavioral

dependent variables are provided in Table B1

(Appendix B, Supplemental Materials). Data on the

aggregation analysis are provided in the data spread-

sheet available online: https://osf.io/gjs5v/.

Data analysis

Conventional meta-analysis

Averaged correlations corrected for sampling error

among causality orientation dimensions, motivational

styles from the perceived locus of causality, and

behavioral measures were estimated using conven-

tional meta-analyses adopting a random effects

model with a maximum likelihood estimator using

the metafor (Viechtbauer, 2010) function in R (R

Development Core Team, 2017). Fixed effects esti-

mates are also provided for comparison. Variability

and heterogeneity estimates were also computed,

including Cochran’s (1952) Q statistic, the s2 statistic,
and the I2 statistic and its 95% confidence interval.

The Q statistic assesses whether the observed variance

in the effect size of interest is due to true variation

across studies rather than variation within each study

(i.e. due to sampling error), the s2 statistic represents

the true variability in the effect size across studies

after accounting for sampling error, and the I2 statis-

tic represents the percentage of variance in the effect

size that is due to true heterogeneity rather than var-

iability due to chance alone. Statistically significant Q

and s2 values with I2 values exceeding 25% with wide

confidence intervals are considered indicative of sub-

stantive heterogeneity in the effect size estimate after

correcting for sampling error, and suggest that other

variables (moderators) may account for the observed

variance across studies. Forest plots were also pro-

duced to provide visual comparisons of the correla-

tions in each study and the averaged correlations

across studies for each effect. We also tested the dis-

criminant validity of the causality orientation dimen-

sions. Discriminant validity was considered supported

if the confidence intervals about the averaged corre-

lation coefficient between two constructs did not

include the value of one (1.00) (Bagozzi & Kimmel,

1995). We used Cohen’s (1988) conventions for
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evaluating small (.10), medium (.30), and large (.50)

effect sizes for the averaged correlations.

Assessment of bias

The potential effect of selective reporting bias on each

correlation from the conventional meta-analysis was

evaluated using regression analyses based on “funnel”
plots. In the analysis, effect sizes from each study are

regressed on its precision estimate based on the stan-

dard error (Egger et al., 1997). The analysis yields an
ostensibly unbiased estimate of the effect size by effec-

tively accounting for dependency for the effect size on
study precision (standard error estimate). Two meth-

ods are used: the precision effect test (PET) and

the precision effect estimate with standard error
(PEESE). The PET regresses study effect size on the

inverse of its variance estimate with the intercept serv-

ing as an unbiased estimate of the true mean effect
size. However, the PET may underestimate the true

mean effect size when there is evidence of a non-zero
effect (Stanley & Doucouliagos, 2014). The intercept

derived from regressing study effect size on the vari-

ance estimate, the PEESE, has been shown to provide
a more precise estimate of the true mean effect in

cases where there is evidence of a non-zero effect.

Stanley and Doucouliagos, therefore, propose the
PET-PEESE approach with decision rules based on

the statistical significance of the PET bias-corrected
estimate. In cases where the PET estimate is statisti-

cally significant, implying a non-zero effect, the

PEESE estimate is taken, while in the absence of
a statistically significant PET estimate, the PET

estimate is used. We computed PET and PEESE esti-

mates, with t-test for bias, and statistical significance
of the corrected effect from zero to provide an indi-

cation of selective bias in each estimate using the
PETPEESE function in R (Carter et al., 2019).

Meta-analytic structural equation modeling

Few studies included effect size estimates for relations

between causality orientation dimensions and sepa-
rate perceived locus of causality constructs: intrinsic

motivation, identified regulation, introjected regula-

tion, and external regulation. This precluded estima-
tion of a full model that included all behavioral

regulations as mediators of the effects of causality

orientations on behavior. We therefore collapsed
effect sizes that comprised autonomous (intrinsic

motivation, identified regulation and, where mea-
sured, integrated regulation) and controlled (intro-

jected regulation, external regulation) behavioral

regulations into effect sizes representing aggregated
autonomous and controlled motivation constructs.

These constructs were used in subsequent model

tests of proposed models.
Relations among constructs in proposed models

were estimated using meta-analytic structural

equation modeling using the MetaSEM package
(Cheung, 2015; Cheung & Hong, 2017) in R.
Multiple relations among sets of constructs from
social cognitive models are typically tested using a
univariate approach, which involves initial correction
of correlations among variables in the model for bias
across studies using conventional meta-analytic tech-
niques. The resulting matrix of bias-corrected corre-
lations is then used as input for a multiple regression
analysis or path analysis to test model predictions.
Although this method has been used in many previ-
ous studies (e.g. Hagger et al., 2016; Ng et al., 2012),
it has been subject to criticism because it requires the
use of a common sample size to estimate standard
errors of model parameters, such as the harmonic
mean of the sample size across studies, and assumes
that the correlation matrix is a covariance matrix,
which likely leads to bias in the standard errors, con-
fidence intervals, and Chi-square values of the model
(Cheung, 2015; Cheung & Hong, 2017).

Meta-analytic structural equation modeling offers
a two-stage alternative method that addresses the
problems inherent in the univariate approach. In the
first stage, correlation matrices among constructs of
the proposed model from each study included in the
analysis are transformed to account for study-specific
random effects using meta-analysis, enabling them to
be analyzed as covariance matrices, the typical
“input” for a regular structural equation model.
Parameter estimates (intercepts) produced in the
first stage represent the zero-order correlations
among constructs corrected for sampling error in
the meta-analysis with 95% confidence intervals. As
with conventional meta-analysis, the Q statistic pro-
vides an overall test of the homogeneity of model
estimates, with a statistically significant value indica-
tive of substantive heterogeneity. Statistics to evaluate
homogeneity in each of the model parameters are also
provided: the s2 statistic and the I2 statistic and its
95% confidence interval.

In the second stage of the analysis, a model repre-
senting predicted relations among study variables is
fitted to the covariance matrix from the first stage.
Missing data are imputed using the full information
maximum likelihood method. We tested our
pre-registered hypotheses in a mediational model
(Model 1) in which general causality orientations pre-
dicted behavior mediated by autonomous and con-
trolled motivational styles from self-determination
theory (Figure 1). Estimating this model in the full
sample was eminently feasible given the available
data and provided the opportunity to estimate indi-
rect effects. Fit of the proposed models with the data
from the first stage meta-analysis was evaluated using
multiple criteria for goodness-of-fit: the model
goodness-of-fit Chi-square and associated significance
test, the comparative fit index (CFI), the Tucker-
Lewis index (TLI), the standardized root mean
square of the residuals, and the root mean error of
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approximation (RMSEA). A non-significant Chi-
square value, CFI and TLI values that approach or
exceed .95, a SRMSR value of less than .008, and a
RMSEA value of .005 or less indicate good fit of the
model with the data (Hu & Bentler, 1999). The anal-
ysis yields standardized beta coefficients (b) and Wald
confidence intervals for direct effects, making evalua-
tion of effect sizes relatively straightforward.
Evaluating effect sizes for indirect effects is more of
a challenge because the coefficients for indirect effects
are products of multiple standardized coefficients, so
will likely be much smaller than those for direct
effects. As a consequence, coefficients of .075 or
larger were considered medium-to-large in size,
while coefficients below this value were regarded
small by comparison (Seaton et al., 2010).

The paucity of available data for some cells in the
pooled correlation matrices across included studies
for most moderator groups meant that we could not
estimate the full mediation model in the moderator
groups. As a consequence, we estimated two further
models (Figure 2): A model representing the effects of
the causality orientations on motivational styles from
self-determination theory (Model 2) and a model rep-
resenting effects of causality orientations on behavior
(Model 3). Models 2 and 3 were estimated for the
full sample, as well as separately in groups of
studies defined by levels of the coded moderator

variables: sample age, sample gender distribution,

sample type, study design, and study quality.
Model goodness-of-fit statistics were not computed

as all proposed models were fully saturated. Effects

among model constructs were estimated along with

Wald confidence intervals based on the standard

errors. Differences in parameter estimates of pro-

posed effects in Models 2 and 3 estimated in moder-

ator groups were evaluated using 95% confidence

intervals of the difference in the parameter estimates

across the models (Schenker & Gentleman, 2001). To

the extent that the interval does not include zero, a

statistically significant difference in the parameter

estimates across models is confirmed. A formal test

of difference is also provided using Welch’s t-test.

Results

Conventional meta-analysis

Zero-order correlations. Results of the conventional

random-effects meta-analysis of zero-order correla-

tions among the causality orientation dimensions,

motivational constructs from the perceived locus of

causality, and behavior are presented in Table 1 with

variability and heterogeneity estimates. Forest plots

for the correlations among the autonomy, control,

and impersonal causality orientation dimensions in

each study, with the meta-analytic summary effect,

Figure 2. Proposed structural equation models of effects of general causality orientations on (a) behavior only (Model 2) and
(b) motivational orientations from self-determination theory only (Model 3). Hypothesized signs for effects are depicted using positive
(þ) and negative (–) signs.
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are presented in Figures 3 to 5. Forest plots for the
remaining correlations are presented in Appendix F
(Supplemental Materials). Correlations among the
three causality orientation dimensions revealed a sim-
ilar pattern of relations to those found in primary
research (Deci & Ryan, 1985a; Ng et al., 2012).
A small positive non-zero correlation was found

between autonomy and control orientations
(Figure 3), a small negative non-zero correlation
was found between autonomy and impersonal orien-
tations (Figure 4), and a larger positive non-zero cor-
relation was found between control and impersonal
orientations (Figure 5). Application of Bagozzi and
Kimmel’s (1995) criteria indicated support for the

Table 1. Zero-order parameter estimates from conventional fixed and random effects model meta-analysis for relations among
general causality orientations, motivational styles from self-determination theory, and behavior with heterogeneity and bias statistics.

Meta-analytic models Bias statisticsa

Random effects Fixed effects

Q rþPET rþPEESE p-BIASk rþRE SE

CI95

I2 s2 rþFE SEEffect LL UL

Aut.–Aut. Mot. 24 .337*** .050 .239 .435 94.938 .054 .342*** .013 302.537*** .262*** .320*** .080

Aut.–Beh. 21 .147** .048 .053 .242 89.517 .041 .126*** .016 148.786*** .071 .085*** .158

Aut.–Con. 66 .109*** .029 .052 .165 92.923 .049 .124*** .008 782.186*** .139*** .137*** .379

Aut.–Con. Mot. 12 .060 .044 �.027 .015 77.999 .016 .032 .017 37.094*** �.007 .022 .120

Aut.–Ex. Reg. 7 �.027 .049 �.123 .069 75.631 .012 �.041* .018 15.732* �.057 .054* .555

Aut.–Id. Reg. 8 .340*** .042 .258 .424 78.230 .010 .264*** .018 47.568*** .117*** .191*** <.001

Aut.–Ij. Reg. 8 .172** .064 .047 .297 89.122 .027 .097*** .018 57.515*** �.019 .037* <.001

Aut.–In. Mot. 8 .376*** .059 .261 .492 90.897 .024 .299*** .018 88.078*** .133*** .221*** <.001

Aut.–Imp. 48 �.103*** .029 �.159 �.047 89.482 .033 �.083*** .009 384.159*** �.027 �.050*** .018

Con.–Aut. Mot. 19 �.011 .047 �.104 .081 88.333 .034 �.003 .015 98.223*** �.014 .006 .479

Con.–Beh. 20 .073 .039 �.002 .149 79.254 .022 .099*** .017 79.307*** .214*** .150*** .010

Con.–Con. Mot. 12 .292*** .051 .193 .392 88.892 .025 .341*** .016 52.012*** .390*** .367*** .028

Con.–Ex. Reg. 6 .294*** .045 .206 .381 73.387 .008 .300*** .019 13.486* .301*** .303*** .853

Con.–Id. Reg. 7 .083** .018 .047 .118 0.025 .000 .082*** .018 9.664 .089** .090*** .619

Con.–Ij. Reg. 7 .176*** .030 .118 .233 40.267 .002 .207*** .018 11.010 .285*** .251*** .003

Con.–In. Mot. 6 .018 .048 �.077 .113 72.703 .009 �.014 .019 15.782** �.060 �.032 .106

Con.–Imp. 47 .273*** .029 .216 .330 90.750 .034 .295*** .010 415.503*** .329*** .316*** .226

Imp.–Aut. Mot. 9 �.203** .067 �.333 �.072 86.811 .034 �.237*** .026 48.427*** �.550*** �.373*** .008

Imp.–Beh. 13 �.057 .042 �.139 .025 75.717 .017 �.061 .020 54.351*** �.097 �.064* .926

Imp.–Con. Mot. 6 .073 .113 �.149 .295 92.188 .070 .042 .033 64.995*** �.169 �.087 .119

Imp.–Ex. Reg. 5 .278*** .031 .217 .339 0.000 .000 .284*** .034 0.450 .286 .288*** .994

Imp.–Id. Reg. 5 .081 .055 �.026 .189 60.626 .009 .091 .034 9.483 .287 .196* .228

Imp.–Ij. Reg. 5 .042 .088 �.130 .213 85.092 .032 .039 .034 27.697*** �.009 .017 .770

Imp.–In. Mot. 5 �.168 .102 �.368 .032 89.939 .046 �.183*** .034 34.970*** �.328* �.242*** .445

Aut. Mot.–Beh. 4 .099*** .033 .034 .163 00.001 .000 .098** .033 5.108 – – –

Aut. Mot.–Con. Mot. 7 .178 .132 �.081 .437 97.570 .116 .354*** .019 122.689*** .493*** .418*** <.001

Con. Mot.–Beh. 3 �.146 .075 �.292 .001 57.473 .010 �.143** .049 4.433 – – –

Id. Reg.–Beh. 2 .089 .110 �.207 .224 69.920 .017 �.018 .057 3.26 – – –

Id. Reg.–Ex. Reg. 4 .267 .143 �.013 .547 96.428 .077 .350*** .020 47.414*** – – –

Id. Reg.–Ij. Reg. 5 .428*** .076 .277 .578 91.355 .026 .541*** .020 42.634*** .637*** .579*** .001

Ij. Reg.–Beh. 2 .070 .068 �.063 .202 24.122 .002 .075 .057 1.319 – – –

Ij. Reg.–Ex. Reg. 4 .505*** .113 .285 .726 95.184 .047 .857*** .020 113.847 – – –

In. Mot.–Ex. Reg. 4 .191 .148 �.099 .480 96.478 .083 .183*** .020 40.917 – – –

In. Mot.–Id. Reg. 4 .653*** .059 .538 .769 91.586 .013 .631*** .020 29.468*** .489*** .566*** <.001

In. Mot.–Ij. Reg. 4 .380*** .099 .186 .573 93.438 .035 .321*** .020 27.832 – – –

aBias statistics for effects based on small numbers of studies are unlikely to provide reliable estimates, so these statistics have not been computed for

effects based on fewer than five studies.

*p< .05 **p< .01 ***p< .001.

rþRE: corrected effect size estimate from conventional random effects meta-analysis model; rþFE: corrected effect size estimate from conventional fixed

effects meta-analysis model; SE: standard error; CI95: 95% confidence interval; LL: lower limit of CI95; UL: upper limit of CI95; I
2: Higgins and

Thompson’s (2002) I2 statistic for parameter estimate; s2: estimated variance in population; Q: Cochran’s Q statistic from conventional analyses;

rþPET: effect size estimate corrected for bias using the precision-effect estimate; rþPEESE: effect size estimate corrected for bias using the precision-effect

estimate with standard errors; p-BIAS: probability value for the precision estimate using the PET-PEESE procedure; Aut.: autonomy causality orientation;

Con.: control causality orientation; Imp.: impersonal causality orientation; Aut. Mot.: autonomous motivation; Con. Mot.: control motivation; Beh.:

behavior; In. Mot.: intrinsic motivation; Id. Reg.: identified regulation; Ij. Reg.: introjected regulation; Ex. Reg.: external regulation.
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discriminant validity of the causality orientation
dimensions.

Correlations among the causality orientation
dimensions and constructs from the perceived locus
of causality continuum also revealed a predictable
pattern of effects, consistent with those reported in
previous primary studies (Deci & Ryan, 1985a;
Vallerand et al., 1987). Specifically, we found positive
non-zero small-to-medium sized correlations between
autonomy causality orientation and autonomous
motivation, identified regulation, and intrinsic moti-
vation. The correlation of autonomy orientation with

introjected regulation, a more controlling form of
motivation, was small in size. Correlations of auton-
omy orientation with controlled motivation and
external regulation were small in size no different
from zero. In addition, the analysis revealed positive
non-zero small-to-medium sized correlations between
control orientation and controlled motivation and
external regulation, and positive, small-sized correla-
tions between control orientation and identified and
introjected regulation. Correlations between control
orientation and autonomous and intrinsic motivation
were small in size and no different from zero.

Figure 3. Forest plot of relations between autonomy and control causality orientations for studies included in the meta-analysis with
summary effect.

Figure 4. Forest plot of relations between autonomy and impersonal causality orientations for studies included in the meta-analysis
with summary effect.
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We found a non-zero small-to-medium sized negative

correlation between impersonal causality orientation

and autonomous motivation, and non-zero small-

to-medium sized positive correlation between imper-

sonal orientation and external regulation.

Correlations between impersonal orientation and

the other behavioral regulations were no different

from zero. Finally, we found a non-zero small-sized

positive correlation between autonomy orientation

and behavior. Correlations of control and impersonal

orientations and behavior were small in size and no

different from zero.

Bias estimates. Results from the PET-PEESE analyses

revealed substantive non-zero bias in a few of the

correlations (see Table 1). However, the corrected

estimates for the correlations from the analysis were

not appreciably different from the fixed effect esti-

mates on which they were based. Our bias analyses

did not lead us to substantially alter our conclusions

with respect to the size of the correlations in the anal-

ysis and whether or not they differed from zero.4

These findings suggest that the majority of the corre-

lations among causality orientations, forms of moti-

vation from self-determination theory, and behavior

were not adversely affected by small-study bias, that

is, a tendency for larger correlations to be observed in

smaller studies. The latter is said to be an indicator of

“publication bias” in which publication outlets tend

to favor smaller studies reporting larger, statistically

significant effects. However, findings should be inter-

preted with the caveat that substantive heterogeneity

in effect sizes may lead to imprecision in PET-PEESE

results.

Meta-analytic structural equation

modeling

Stage 1: Correlations. Zero-order averaged correlations

corrected for sampling error from the first stage of the

MASEM analysis for each of the three models esti-

mated are presented in Table G1 (Appendix G,

Supplemental Materials). Correlations followed an

identical pattern to those found in the conventional

meta-analysis. Heterogeneity statistics revealed

moderate-to-high heterogeneity in each correlation

according to the I2 statistic, and values for the Q-sta-

tistic across studies also indicated substantial hetero-

geneity in the models.

Stage 2: Structural equation model. Standardized param-

eter estimates with variability statistics, confidence

intervals, and z-tests for difference from zero for all

three models are presented in Table 2. Focusing on

Model 1, consistent with our pre-registered hypothe-

ses, we found non-zero direct medium-sized positive

effects of autonomy causality orientation on autono-

mous motivation (H1), and control causality orienta-

tion on controlled motivation (H3). We also found a

non-zero direct small-to-medium-sized positive effect

of control causality orientation on behavior, which

was not consistent with our hypotheses. We also

found non-zero direct small-sized negative effects of

impersonal causality orientation on autonomous

motivation (H6), and controlled motivation on

behavior (H8). However, effects of autonomy orien-

tation on controlled motivation (H2), control orien-

tation on autonomous motivation (H4), impersonal

orientation on controlled motivation (H5), and

autonomous motivation on behavior (H7) were

Figure 5. Forest plot of relations between control and impersonal causality orientations for studies included in the meta-analysis
with summary effect.

Hagger and Hamilton 723



Table 2. Standardized path coefficients for direct and indirect effects for the meta-analytic structural equation model (stage 2) of the
causality orientation dimensions on behavior mediated by motivational styles (Model 1), on behavior only (Model 2), and on moti-
vational styles only (Model 3).

Effect b SE

Wald CI95

Z pLL UL

Model 1

Direct effects

Aut.!Aut. Mot. .316 .050 .219 .413 6.377 <.001

Con.!Aut. Mot. .003 .053 �.101 .107 0.054 .957

Imp.!Aut. Mot. �.169 .067 �.301 �.037 �2.507 .012

Aut.!Beh. .101 .054 �.005 .206 1.867 .062

Aut. Mot.!Beh. .092 .055 �.017 .200 1.658 .097

Con.!Beh. .131 .051 .030 .232 2.554 .011

Con. Mot.!Beh. �.198 .068 �.332 �.064 �2.892 .004

Imp.!Beh. �.044 .050 �.142 .055 �0.863 .388

Aut.!Con. Mot. .028 .044 �.059 .114 0.629 .529

Con.!Con. Mot. .283 .059 .167 .400 4.759 <.001

Imp.!Con. Mot. .001 .114 �.223 .225 0.005 .996

Indirect effects

Aut.!Aut. Mot.!Beh. .029 .018 �.006 .064 1.625 .104

Aut.!Con. Mot.!Beh. �.005 .009 �.023 .012 �0.613 .540

Con.!Aut. Mot.!Beh. .000 .005 �.009 .010 0.054 .957

Con.!Con. Mot.!Beh. �.056 .024 �.103 �.009 �2.326 .020

Imp.!Aut. Mot.!Beh. �.015 .011 �.037 .006 �1.419 .156

Imp.!Con. Mot.!Beh. .000 .023 �.044 .044 �0.005 .996

Sum of indirect effectsa

Aut.!Beh. .023 .019 �.014 .061 1.212 .226

Con.!Beh. �.056 .025 �.104 �.008 �2.266 .023

Imp.!Beh. �.016 .025 �.065 .034 �0.611 .541

Total effectsb

Aut.!Beh. .124 .046 .034 .214 2.711 .007

Con.!Beh. .075 .042 �.007 .158 1.784 .074

Imp.!Beh. �.059 .043 �.143 .025 �1.384 .166

Correlations

Aut.$Con. .106 .027 .054 .159 3.946 <.001

Aut. Mot.$Con. Mot. .175 .118 �.056 .405 1.483 .138

Aut.$Imp. �.098 .027 �.150 �.046 �3.706 <.001

Imp.$Con. .268 .028 .213 .324 9.523 <.001

Model 2

Direct effects

Aut.!Beh. .124 .046 .034 .213 2.703 .007

Con.!Beh. .076 .042 �.007 .158 1.805 .071

Imp.!Beh. �.059 .043 �.143 .024 �1.393 .164

Correlations

Aut.$Con. .106 .027 .053 .159 3.935 <.001

Aut.$Imp. �.098 .027 �.150 �.046 �3.705 <.001

Imp.$Con. .268 .028 .213 .324 9.524 <.001

Model 3

Direct effects

Aut.!Aut. Mot. .316 .050 .218 .413 6.364 <.001

Con.!Aut. Mot. .003 .053 �.101 .106 0.053 .957

Imp.!Aut. Mot. �.169 .067 �.301 �.037 �2.506 .012

Aut.!Con. Mot. .028 .044 �.058 .114 0.632 .528

Con.!Con. Mot. .283 .059 .167 .400 4.765 <.001

Imp.!Con. Mot. .000 .114 �.224 .224 0.004 .997

Correlations

Aut.$Con. .106 .027 .053 .159 3.943 <.001

Aut. Mot.$Con. Mot. .175 .118 �.056 .405 1.483 .138

Aut.$Imp. �.098 .027 �.151 �.046 �3.705 <.001

Imp.$Con. .268 .028 .213 .324 9.513 <.001

aSum of indirect effects of causality orientation dimensions on behavior.
bTotal effect of causality orientation dimensions on behavior.

b: standardized path coefficient; Wald CI95: Wald 95% confidence interval; LL: lower limit of CI95; UL: upper limit of CI95; CI95: conventional 95%

confidence interval; bdiff: difference in standardized path coefficient; Aut.: autonomy causality orientation; Con.: control causality orientation;

Imp.: impersonal causality orientation; Aut. Mot.: autonomous motivation; Con. Mot.: control motivation; Beh: behavior.
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small and no different from zero, so current data did
not support these pre-registered hypotheses.

Focusing on indirect effects, we found a non-zero
indirect small-sized negative effect of control orienta-
tion on behavior mediated by controlled motivation,
consistent with our pre-registered hypothesis (H10).
However, indirect effects of autonomy orientation on
behavior mediated by autonomous motivation (H9)
and impersonal orientation on behavior mediated by
autonomous and controlled motivation (H11) were
no different from zero. Two effects of note emerged
from the analysis of model total effects. First, we
found a non-zero large-sized positive total effect of
autonomy orientation on behavior. This effect is
determined by the sum of the indirect effect of auton-
omy orientation on behavior mediated by autono-
mous motivation, and the direct effect of autonomy
orientation on behavior. Although the individual
direct and indirect effects of autonomy orientation
on behavior were small and no different from zero,
these effects combined produce the non-zero total
effect. Second, the total effect of control orientation
on behavior was no different from zero. Examination
of the constituent effects of the total effect revealed an
indirect effect of the control orientation on behavior
mediated by controlled motivation that was negative
in sign, and a direct effect that was positive in sign,
both of which were non-zero. However, when com-
bined, these two effects resulted in a small net total
effect that was no different from zero. The analysis of
direct and indirect effects, therefore, provides insight
into the processes by which causality orientations
relate to behavior, which would not otherwise be
identified in models that did not include motivational
styles as mediators of effects of causality orientations
on behavior. Examination of effects from Models 2
and 3 corroborated the latter conclusion. Results of
Model 2 identified a non-zero small-sized positive
effect of autonomy orientation on behavior, but
effects of control and impersonal orientations were
small and no different from zero. Model 3 corrobo-
rated the pattern of non-zero direct medium-sized
positive effects of autonomy causality orientation on
autonomous motivation and control causality orien-
tation on controlled motivation. It also confirmed the
non-zero small-sized negative effect of impersonal ori-
entation on autonomous motivation.

Moderator analyses. Small numbers of studies reporting
relations among the causality orientations and moti-
vational orientation and behavior resulted in empty
cells in the input correlation matrices for the analyses
of many of the moderator groups for the mediation
model (Model 1). As a consequence, we tested mod-
erator effects in models specifying effects of causality
orientations on behavior (Model 2) and causality ori-
entations on motivational styles (Model 3). Effects of
moderators were tested by estimating each model in
groups of studies defined by levels of the sample age,

sample gender distribution, sample type, study design,
and study quality moderator variables. The only
exception was the analyses in the age and gender
moderators for Model 3. Small numbers of studies
in the predominately female samples, and older and
mixed age samples, moderator groups resulted in
empty cells for the input correlation matrices for
these groups, precluding model estimation. We there-
fore conducted moderator analyses comparing esti-
mates in the full sample with model estimates in the
balanced gender samples and younger samples mod-
erator groups. These analyses amounted to sensitivity
analyses examining whether model effects differed as
a result of omitting studies with predominately female
samples and with older and mixed age samples.
Standardized parameter estimates and comparisons
across moderator groups are presented in Tables H1
and H2, (Appendix H, Supplemental Materials).

For Model 2, observed effects of autonomy orien-
tation on behavior were larger in studies with a bal-
anced gender profile, studies adopting non-cross-
sectional designs, studies on non-student samples,
and studies of questionable quality compared to stud-
ies on predominantly female samples, studies using
cross-sectional designs, students on student samples,
and studies of acceptable quality, respectively.
However, high variability in effect sizes within mod-
erator groups meant that the only moderator effect
that was different from zero was that for study design.
In addition, the negative effect of impersonal causal-
ity orientation on behavior was larger (more negative)
in studies on older and mixed age samples, studies
adopting non-cross-sectional designs, and studies on
non-student samples compared to studies on younger
samples, studies using cross-sectional designs, and
studies on student samples, respectively. However,
none of these differences was different from zero,
due to the high variability in the effects across mod-
erator groups. For Model 3, observed effect sizes of
causality orientations on motivational styles were not
appreciably different across moderator groups and
patterns of effects were unchanged. Only two effects
were close to exhibiting a non-zero difference; the
effect of autonomy orientation on autonomous moti-
vation was larger for studies with predominantly
female participants and studies using non-cross-
sectional designs compared to the overall sample
and studies adopting cross-sectional designs.
However, effect sizes in both cases were still small-
to-medium and the mean differences fell short of con-
ventional levels for statistical significance by a trivial
margin.

Discussion

The aim of the present study was to estimate relations
among general causality orientations, forms of moti-
vation from self-determination theory, and behavior
across multiple studies using meta-analysis.
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Meta-analyses of correlations revealed theoretically-
consistent pattern of intercorrelations among the
autonomy, control, and impersonal causality orienta-
tion dimensions, and with forms of motivation from
self-determination theory. Tests of the proposed
process model using aggregated data from the
meta-analysis supported some, but not all, of our
pre-registered hypotheses. Autonomy orientation pre-
dicted autonomous motivation consistent with pre-
dictions. However, the direct effect of autonomy
orientation on behavior, and the indirect effect of
autonomy orientation on behavior mediated by
autonomous motivation were small and no different
from zero. Together these small effects contributed to
a non-zero total effect of autonomous motivation on
behavior. Controlled motivation predicted behavior,
but the effect was positive, contrary to predictions.
We also observed a non-zero negative indirect effect
of control orientation on behavior mediated by con-
trolled motivation, consistent with predictions. These
effects resulted in a net zero total effect of control
orientation on behavior, which, while not consistent
with our predictions, coincides with research demon-
strating small positive or null effects of control orien-
tation on behavior (Øverup et al., 2017; Sadabadi
et al., 2011; Van den Berghe et al., 2013).
Moderator analyses identified few effects for the
selected moderators on model effects.

Correlations

Intercorrelations among the causality orientation
dimensions from the current meta-analysis revealed
a pattern congruent with those observed in previous
research (Deci & Ryan, 1985a; Olesen, 2011; Ryan &
Deci, 2017; Vallerand et al., 1987), and also supported
discriminant validity of the dimensions. Correlations
of the autonomy orientation dimension with the con-
trol and impersonal dimensions indicated that these
dimensions are not orthogonal, consistent with the
theoretical premise that they should not be considered
polar opposites but rather individual differences that
relate to motivation and behavior independently. The
larger positive correlation between impersonal and
control orientation dimensions suggest a higher level
of commonality of these dimensions. The association
likely represents a key shared aspect of these orienta-
tions: both represent a generalized perspective on
activities as lacking in personal endorsement and sup-
port for autonomous needs.

Current findings also indicated that the causality
orientation dimensions had a theoretically-consistent
pattern of correlations with motivational and behav-
ioral outcomes (Deci & Ryan, 1985a; Ryan & Deci,
2017). Autonomy orientation was correlated with
autonomous motivation and separate autonomous
forms of motivation from the perceived locus of cau-
sality, while control orientation was correlated with
controlled motivation and controlled forms of

motivation. In fact, the pattern of relations indicated
larger correlations of autonomy orientation with
more autonomous forms of motivation, intrinsic,
and identified regulations, and weaker associations
with more controlled forms of motivation, intro-
jected, and external regulations. A similar graduated
pattern was observed for control orientation, which
exhibited larger correlations with the external and
introjected regulations and smaller associations with
identified regulation and intrinsic motivation.
Interestingly, the impersonal orientation was correlat-
ed only with external regulation and negatively relat-
ed to autonomous motivation, consistent with the
interpretation that this orientation reflects the gener-
alized perceptions of a lack of personal endorsement
of actions. These patterns of effects were also repli-
cated in the structural equation models in which ori-
entations were set as simultaneous predictors of
autonomous and controlled motivation. These effects
reflect the perspective from general causality orienta-
tions theory that the orientations reflect a source of
information on which individuals base the types of
regulation that determine their subsequent behavior,
as well as the level of internalization individuals expe-
rience toward those behaviors, consistent with organ-
ismic integration theory (Deci & Ryan, 1985a; Ryan
& Deci, 2017). It is also important to note that effect
sizes for the correlations between causality
orientations and forms of motivation were small-
to-medium in size, this leaves a substantive propor-
tion of the variance in motivation unexplained. To
speculate, this unexplained variance may be attribut-
ed to situational influences on motivation such as
contingencies in the environment that support,
thwart, or frustrate motivation, such as social
agents’ display of autonomy supportive behaviors or
use of rewards or punishments (Deci & Ryan, 1985b,
2000).

With respect to behavior, autonomy orientation
alone exhibited a unique non-zero correlation with
behavior with a small effect size, while correlations
of control and impersonal orientations were no dif-
ferent from zero. These findings highlight the rele-
vance of autonomy orientation to the prediction of
behavior, and suggest that while the other orienta-
tions may have motivational relevance, their effects
are not translated to behavior. These findings also
align with the theoretical perspective that causality
orientations have modest effects on behavior, but
their effects are likely pervasive across multiple
behaviors, contexts, and populations (Adams et al.,
2017; Deci & Ryan, 1985a; Ryan & Deci, 2017).
Situational determinants, such as the effects of envi-
ronmental contingencies that support forms of moti-
vation and satisfy psychological needs for the
particular behavior and context, are likely to have a
stronger influence. This is a perspective shared more
broadly with theory on personality, that effects of
generalized orientations are likely to be modest
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relative to situational influences (John et al., 2010).
Consistent with this perspective, and current findings,
causality orientations therefore serve as intrapersonal
biases that may affect behavior when environmental
influences are muted or neutral, but their effects may
be swamped or overridden entirely by strong situa-
tional influences (Deci & Ryan, 1985a; Ryan & Deci,
2017).

Process model

An important goal of the current meta-analysis was
to estimate a unique process model in which causality
orientations related to behavior mediated by autono-
mous and controlled forms of motivation. Although
this model has not been previously tested, it is based
on predictions derived from the causality orientations
theory and organismic integration theory. Findings
broadly supported pre-registered predictions for the
effects of causality orientation dimensions on behav-
ior mediated by forms of motivation. A key finding
was the positive non-zero total effect of autonomy
causality orientation on behavior, which corroborat-
ed the overall correlation between these constructs.
Interestingly, the direct and indirect effects of which
the total effect was comprised were no different from
zero, but together they produced the non-zero total
effect. This finding suggests that although autono-
mous motivation may be implicated in the process
by which generalized autonomy orientations relate
to behavior, a small residual effect is present. We pro-
vide three speculative interpretations of these effects.
First, imprecision in the measurement of autonomous
motivation may mean that it is not efficient in medi-
ating the effect of autonomy orientation on behavior.
Second, the residual effect of autonomy orientation
may be mediated by other unmeasured constructs,
such as implicit motives that reflect automated non-
conscious motivational processes that are not cap-
tured by measures of autonomous motivation
(Burton et al., 2006; Keatley et al., 2012; Levesque
& Pelletier, 2003). Third, potential moderators of
the indirect effects may exist which determine whether
the effect of autonomy orientation is mediated by
autonomous motivation, such as the presence of envi-
ronmental contingencies that support, thwart, or frus-
trate needs. Such moderators may determine the
strength of situational forms of motivation on behav-
ior and, therefore, determine the strength of the medi-
ated pathway, a moderated mediation effect (Hayes,
2018; Wiedemann et al., 2009; Zhou et al., 2015).

A candidate moderator of this mediation path may
be behavior type. High heterogeneity in behavior type
in studies included in the current study precluded a
behavior type moderator analysis. However, previous
meta-analyses have indicated that effects of autono-
mous motivation on behavior vary considerably by
behavior type. For example, Ng et al. (2012) revealed
that autonomous motivation-behavior relations

ranged from a small effect size for medication adher-
ence to a medium-sized effect for healthy eating. In
the current analysis, the averaged correlation between
autonomous motivation and behavior was close to
the lowest of these estimates (r¼ .099), and it is note-
worthy that this effect was based on very few studies
from the current sample (k¼ 4). Given that the auton-
omous motivation-behavior relation is an important
component of the indirect effect of autonomy orien-
tation on behavior, we reasoned that variation in the
size of this effect in the process model would alter the
size of the indirect effect. As an illustration, we re-
estimated the current process model using the current
data but substituted the correlation and variability
estimates for the autonomous motivation-behavior
relationship with the smallest (r¼ .11) and largest
(r¼ .41) values from Ng et al.’s meta-analysis. As
expected, when the autonomous motivation-
behavior correlation was substituted for the smallest
effect, the indirect effect of autonomy orientation on
behavior was small, b¼ .028, 95% CI [�.001, .062],
and comparable to the effect found in the current set
of studies, b¼ .023, 95% CI [�.014, .061]. However,
the effect was substantively larger and non-zero,
b¼ .141, 95% CI [.075, .206] when the largest effect
was substituted.5 These ancillary analyses effectively
demonstrate how varying the effect of autonomous
motivation on behavior influences the indirect effect
of autonomy orientation on behavior, consistent with
the process model. Situational factors are, therefore,
likely to play an important role in determining the
proposed indirect effects of autonomy orientation
on behavior.

A priority avenue for future research arising from
these analyses is to test the process model in the pres-
ence of candidate moderators likely to affect the
autonomous motivation-behavior relation and, by
extension, the indirect effect of autonomy orientation
on behavior through autonomous motivation. One
potential moderator indicated by the variability in
the effect size of the autonomous motivation-
behavior relationship in Ng et al.’s (2012) meta-
analysis is behavior type. It seems some behaviors
may be more likely to be experienced as autonomous-
ly motivated than others. This is likely to be due to
factors typically present in the context in which the
behavior is routinely performed that determine the
extent to which they are perceived to be autonomous-
ly motivated and need satisfying. Such factors are
likely to include the behaviors displayed, and contin-
gencies utilized, by social agents in that context that
support (e.g. availability informational feedback) or
thwart (e.g. rewards, deadlines) psychological need
satisfaction. Such tests will provide further insight
into the extent to which autonomy orientation influ-
ences behavior due to differing contextual factors.

A further important and unique finding of the pre-
sent analysis was that the net zero total effect of con-
trol orientation observed in the process model
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comprised a positive direct effect and a negative indi-
rect effect mediated by controlled motivation. These
findings illustrate the value of the process model as it
identifies two distinct pathways by which control ori-
entation relates to behavior, which effectively cancel
each other out. Such pathways would not be detected
if analyses were confined solely to analyzing the effect
of control orientation on behavior without consider-
ing mediation effects (cf. Ng et al., 2012). A similar
pattern of direct and indirect effects of opposing signs
have been observed in other meta-analytic tests of
process models (Hagger et al., 2017). The negative
indirect effect of control orientation mediated by con-
trolled motivation is consistent with our pre-
registered hypothesis, and with self-determination
theory, and suggests that control orientation may
serve as a source of information on which individuals
base their motivation toward specific behaviors, and
this tends to lead to desistence or avoidance of behav-
iors. A likely reason for this is that controlled moti-
vation is associated with maladaptive outcomes such
as psychological need frustration, negative affect, and
behavioral avoidance. So, when faced with the pros-
pect of performing a behavior that is perceived as
controlled by external forces (e.g., punishments, dead-
lines, controlling language from social agents), indi-
viduals may opt not to engage in the behavior and
avoid it altogether. This is consistent with research
that has demonstrated negative relations between
external regulation, the most extreme form of con-
trolled motivation on the perceived locus of causality,
and behavior (Ng et al., 2012). On the other hand, the
positive direct effect may reflect engagement in the
behavior attributable to conditioned processes
brought about by rewarding contingencies or other
externally-referenced motivated actions that may be
automatic or non-conscious in nature. Such effects
likely reflect repeated past experiences with the behav-
ior that covary with the controlling contingencies.

While both effects together result in a net zero
effect in the current analysis, it is unlikely that both
effects occur simultaneously. Instead, the extent to
which each pathway determines behavior likely
depends on the presence of moderator variables that
determine the relative strength of each, or both,
paths. For example, the direct effect of control orien-
tation on behavior may be determined by the extent
to which controlling contingencies like rewards or
punishments lead to spontaneous engagement in
behavior independent of controlled motivation. As
before, such an effect may be a function of non-
conscious motives generated out of habitual or rou-
tine experience of the behavior in the presence of the
reinforcing factors. Research has suggested that such
action patterns reflect habits, and likely coincide with
implicit evaluations of the behavior (for reviews, see
Hagger, 2019, 2020). Similarly, the indirect effect may
be a function of contingencies that affect the extent to
which the behavior is perceived as controlled

motivated. Variation in the relationship between con-
trolled motivation and behavior will, ultimately,
affect the strength of the indirect effect of control
orientation on behavior, similar to the way the
strength of the autonomous motivation-behavior
relationship affects the indirect effect of autonomy
orientation on behavior. Such contingencies may
include contextual factors that determine whether a
behavior is experienced as controlled motivated, such
as factors that thwart psychological needs (e.g. use of
controlling language) or signal external control over
the behavior (e.g. use of rewards or punishments).
Future research should examine the indirect effect
of control orientation on behavior by varying behav-
ior type and these contextual contingencies. Such
research may shed light on the extent to which control
orientation directly predicts behavior or whether the
effect is directed through controlled motivation.

Analysis of moderators

While we were unable to examine effects of modera-
tor variables in the full process model due to small
numbers of studies, moderator analyses of two trun-
cated models revealed a few moderator effects. That
the effect of autonomous motivation on behavior was
larger among studies adopting cross-sectional designs
and non-student samples was not surprising. Studies
adopting cross-sectional designs not only tend to have
strong correspondence between measure of behavior
and psychological constructs, but the measures will
also have been taken concurrently, which likely exac-
erbates common method variance (Podsakoff et al.,
2003). Both methodological artifacts are known to
inflate relations. Similarly, student samples typically
comprise participants from privileged, educated, and
ethnically homogenous groups, which are likely to
affect relations among constructs (Henrich et al.,
2010). In addition, studies with lower quality may
lead to imprecision in effect size estimates. Although
lower quality studies are expected to attenuate true
effects, additional error variance associated with
imprecisions in study design may also inflate relations
(Johnson et al., 2014). That balanced gender samples
demonstrated larger autonomy orientation-behavior
relations is perhaps less easily explained. For exam-
ple, research has demonstrated larger mean values for
autonomy orientation among females, although it
does not necessarily follow that mean differences on
constructs are translated into relations with other
constructs (Deci & Ryan, 1985a). Further, our com-
parison moderator group comprising balanced gender
samples included substantive absolute numbers of
female participants, so concluding that females’
behavior is less likely associated with autonomy ori-
entation based on the current data may be premature.
Future research formally testing gender differences in
model effects in representative samples would be nec-
essary to elucidate current findings.
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Moderator analyses also indicated that the nega-
tive effect of impersonal orientation on behavior was
larger in older and mixed age samples, studies adopt-
ing non-cross-sectional designs, and studies on non-
student samples, and the negative effect of this orien-
tation on autonomous motivation was larger in stud-
ies of questionable quality. The study design and
sample type moderation effects can similarly be
attributable to the potential for these design features
to introduce additional error variance to tests of the
effect. However, the age-related effect may be due to
the greater experience of older samples with behaviors
experienced as lacking in intentionality or motiva-
tional rationale, consistent with an impersonal orien-
tation. Chronic experience of such behaviors, such as
in the workplace or interpersonal relationships, may
increase the likelihood of some people developing an
impersonal orientation which subsequently affects
behavioral engagement and the type of motivation
adopted in those contexts. This might also be exacer-
bated by a lack of perceived contextual factors that
may mitigate effects of impersonal orientation, such
as information in the environment that signal the lack
of a clear rationale or reason for acting which, over
time, lead to a lack of motivation (Bartholomew
et al., 2011; Deci et al., 1994). Younger samples
may not have had as many opportunities for these
perceptions to develop. Knowledge of the effects of
impersonal orientations on autonomous motivation
and behavior may have important implications for
practice. For example, social agents in leadership
positions may consider providing clarity in the ration-
ales provided for performing tasks for individuals
operating in the environment, which may not only
foster autonomous motivation in particular contexts,
but also serve to stymie the impact of impersonal ori-
entation on motivation and behavior. Research is
needed to examine whether interventions that provide
such rationales moderate effects of impersonal orien-
tation on behavior in given contexts, particularly in
older individuals.

Finally, it is also important to note that the major-
ity of the moderator analyses should be interpreted
with an important caveat; despite large observed dif-
ferences in the observed averaged effect sizes across
moderator groups, large variability and wide confi-
dence intervals meant that differences should not be
considered robust. Only the effect of study design
moderator for the autonomy orientation-behavior
relationship and the effect of the study quality mod-
erator on the impersonal orientation on autonomous
motivation achieved non-zero coefficients in formal
difference tests. These findings reflect an important
general observation in the current research; the sub-
stantive heterogeneity in effect sizes across studies not
attributable to sampling error. Although such obser-
vations are commonplace in meta-analyses of corre-
lational research in psychology, it creates
considerable difficulties in estimating true effects

among constructs from psychological theories, and

isolating effects that reflect theoretical predictions
from external factors that moderate those effects.

One solution is the conduct of multiple replication
studies testing model effects in which specific condi-

tions are kept constant. Such studies might adopt
experimental designs in which randomization to con-

ditions may negate variation in sample characteris-
tics, or correlational designs in randomly selected

samples that include measures of environmental and

contextual characteristics to control for potential
moderators. This may be an important direction in

which to take future tests of effects of causality ori-
entations on motivational and behavioral outcomes

in the current process model.

Strengths, limitations, and future

research directions

The current research has numerous strengths: (1) Use

of meta-analytic data from multiple studies to test
relations among causality orientation dimensions,

forms of motivation, and behavioral outcomes;

(2) Use of meta-analytic structural equation modeling
to test pre-registered effects of a unique process model

in which causality orientations relate to behavior
mediated by autonomous and controlled forms of

motivation; and (3) Testing effects of key moderator
variables of relations among causality orientation

dimensions and motivational and behavioral out-
comes. Overall, current findings are expected to

guide future research by identifying current gaps in
evidence, as well as guide practice by identifying

potential means to facilitate autonomous motivation
and minimize effects of individual difference factors

that may undermine autonomous motivation.
However, the current analysis has a number of

limitations, many of which signpost potential avenues

for future research. A prominent limitation was the
relatively small numbers of studies estimating rela-

tions between the causality orientation dimensions
and the behavioral regulations from the perceived

locus of causality. As a result, only very small num-
bers of tests of some effects or, in some cases, a sol-

itary study, were available. This meant available data
were sufficient to estimate the process model using

autonomous and controlled motivation as mediators
rather than separate behavioral regulations. More

research testing relations between causality orienta-
tions separate regulation styles is warranted. The rel-

atively few numbers of studies also precluded an

analysis in which the autonomous and controlled
motivation constructs were conceptualized as latent

variables indicated by separate locus of causality
components (e.g. autonomous motivation indicated

by intrinsic motivation and identified regulation
measures, and controlled motivation measured by

introjected and external regulation components). As

Hagger and Hamilton 729



research in this area expands this may be a viable
avenue for future syntheses. In addition, the small
numbers of studies also placed limits on our moder-
ator analyses. For example, small numbers of studies
on predominantly male samples or older samples
meant that our moderator analyses were restricted
to comparisons between a specific moderator group
(e.g. predominantly female samples, younger samples)
and a broader aggregate category (e.g. mixed gender
samples, samples with a wide age range). This sug-
gests that researchers should prioritize testing effects
of these moderators on relations between process
model constructs. Also, there was no critical mass
of studies testing effects of process model constructs
on specific behaviors, which precluded analysis with
behavior type as a moderator. Given previous
meta-analyses have demonstrated that some of the
component effects of the process model vary by
behavior type (Ng et al., 2012), and our ancillary
analysis illustrating how effects within the model
change when substituting for these effects, future
studies should consider testing behavior type as a
moderator of model effects. Furthermore, as the lit-
erature expands, future meta-analytic tests of the pro-
cess model with age, gender, and behavior type
moderator analyses may be possible.

Another limitation of the current study was the
large variability in effect sizes across studies in both
the zero-order correlations among causality orienta-
tion dimensions, forms of motivation, and behavior
as well as effect sizes from the process model. High
variability is expected in correlational studies derived
from multiple contexts, populations, and behaviors,
and has been observed in previous meta-analyses of
correlations and tests of process models (Cheung &
Hong, 2017; Hagger et al., 2017; Ng et al., 2012;
Zhang et al., 2019). High variability should catalyze
a search for pertinent moderators of model effects.
However, current moderator analyses did little to
resolve heterogeneity in model effects, and were also
limited by small numbers of studies in some modera-
tor groups. The extent of the variability places limits
on capacity to draw definitive conclusions on the true
size of the effects specified in the current process
model. Resolution may lie in the systematic conduct
of replications of model effects in primary studies on
representative samples and with strict controls on
potential moderating variables. Such an endeavor
would be time consuming and expensive, but the
payoff large given it may yield greater precision in
effects and allow for conclusions to be drawn on a
narrower range of possible values for the true size of
model effects. It may also serve as a platform for
future systematic evaluation of the effects of candi-
date moderators.

A further limitation relates to the dearth of studies
examining the role of causality orientations as mod-
erators of effects of forms of motivation on behavior.
Theory (Deci & Ryan, 1985a; Ryan & Deci, 2017)

and previous research (Ewing, 2010; Hagger &
Chatzisarantis, 2011; Knee & Zuckerman, 1998) sug-
gest that causality orientations should serve to mod-
erate effects of motivation-related phenomena on
behavior and related outcomes. However, much of
the research has been confined to moderation of
effects of other constructs such as personality
(Jerkovi�c et al., 2017), coping (Knee & Zuckerman,
1998), and cultural ideology (Duriez, 2011), and few
have examined the role of causality orientations on
processes within self-determination theory (Hagger &
Chatzisarantis, 2011). Specifically, there is hardly any
research that has systematically evaluated effects of
causality orientations on motivation-behavior rela-
tions, particularly the potential role that causality ori-
entations may play in exacerbating or undermining
effects of the types of motivation experienced for par-
ticular behaviors and in particular contexts on behav-
ior. This meant that testing moderator effects of
causality orientations on motivation-behavior rela-
tions in the current meta-analyses was not feasible.
Testing such moderator effects remains an important
avenue for future research.

It is also important to acknowledge limits to the
generalizability of the current findings. The current
analysis was conducted with due diligence paid to
locating all available studies and datasets testing rela-
tions among causality orientations, autonomous and
controlled forms of motivation, and behavior. The
current model has, therefore, been tested on research
conducted across multiple populations, contexts, and
behaviors, and, therefore, represents averaged effects
among the constructs of the proposed model synthe-
sized using random effects meta-analysis from the
currently available evidence. We also tested whether
the proposed pattern of effects was conditional on
specific features of the studies involved through mod-
erator analyses. Given that relatively few moderator
effects were identified, the averaged effects among
constructs identified in the current research can be
considered broadly generalizable. However, general-
izability of findings should be interpreted with the
caveat that model effects represent averaged effects
across sample, and does not rule out the potential
for moderators unaccounted for in the current anal-
ysis. We have identified other potential moderators in
our discussion of limitations and these should be con-
sidered priorities for future research, which may pro-
vide further evidence on the extent to which these
findings can be generalized.

Finally, causality orientations theory proposes that
the autonomy, control, and impersonal orientations
are not orthogonal – individuals likely endorse each
orientation to some degree rather than endorsing one
dimension and not others (Deci & Ryan, 1985a). This
interdependence highlights the imperative of examin-
ing the unique effects of each dimension on motiva-
tional and behavioral outcomes while simultaneously
accounting for the effects of all dimensions, as we
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have in our proposed process model. Researchers
have taken this a step further by exploring how char-
acteristic profiles of causality orientation dimensions
may relate to outcomes. Such an approach takes the
relative salience assigned to each dimension into
account when exploring relations of the dimensions
outcomes. For example, Anderson et al. (1989) iden-
tified characteristic profiles of causality orientation
dimensions and coping strategies used by nurses to
cope with work-related stress. Nurses with profiles
representing high levels of problem-focused coping
and autonomy orientation reported lowest levels of
work-related stress. The profile approach has only
received relatively limited attention in the literature
on causality orientations theory, and the dearth of
research precluded a synthesis of profiles across stud-
ies in the current analysis. As the research literature
testing profiles of causality orientations expands,
future syntheses of studies may consider examining
the contribution of profiles of causality orientations
to predicting motivation and behavior, consistent
with similar recommendations for constructs from
the perceived locus of causality (Howard et al., 2017).

Conclusion

Based on self-determination theory, the current study
meta-analyzed studies testing relations among causal-
ity orientation dimensions, motivational styles, and
behavior. Specifically, the study tested the pattern of
intercorrelations among the causality orientation
dimensions, correlations among the dimensions with
forms of autonomous and controlled motivation from
the perceived locus of causality, and tested a series of
pre-registered hypotheses of a unique process model
based on causality orientations theory and organismic
integration theory, in which orientation dimensions
predicted behavior mediated by autonomous and
controlled forms of motivation. Results supported
theoretically-predictable pattern of intercorrelations
among the causality orientations, and their relations
with forms of motivation and behavior. Test of the
process model revealed an indirect total effect of
autonomy orientation on behavior comprising direct
and indirect effects through autonomous motivation,
and a net zero effect of control orientation on behav-
ior comprising a positive direct effect and a negative
indirect effect through controlled motivation.
Moderator analyses revealed relatively few non-zero
moderator effects, but identified trends in effects for
sample gender, study quality, study design, and
sample type. Consistent with effects across personal-
ity and individual research, current findings suggest
that individual differences in causality orientations
have pervasive but small effects on the types of moti-
vation adopted by individuals in multiple contexts,
behaviors, and populations, and on behavioral
engagement. The presence of indirect and total effects
in the process model provides initial evidence for the

suggested process involved, although effects were

small and highly variable. Results also identify some

key evidence gaps, particularly in the need for system-

atic replication of relations between causality orienta-

tions, behavioral regulations from self-determination

theory, and behavior, and the need for systematic

evaluation of moderator effects among process

model constructs. Consistent with the tenets of self-

determination theory, particularly cognitive evalua-

tion theory and organismic integration theory, cur-

rent findings also suggest that contextual factors,

such as need-supportive behaviors and contextual

contingencies presented by social agents in leadership

positions, may be critical in determining the type of

motivation experienced by individuals and behavioral

persistence beyond effects of individual differences in

causality orientations.

Data accessibility statement

Preregistration statement: All major hypotheses in

the current study were preregistered, the registration docu-

ment is accessible online: https://osf.io/7nz6d. Exploratory

hypotheses that were not preregistered have been labelled as

such. Sampling statement: We report results from a meta-

analyses, we have clearly described how studies were located

and data extracted. Sample sizes including number of stud-

ies and total sample sizes associated with each tested effect

are reported. Open materials statement: We provide infor-

mation regarding all procedures applied and all measures

assessed in this study in the manuscript itself and in the

supplemental materials accessible online: https://osf.io/

gjs5v/. Open data statement: The data needed to reproduce

the results are open and data are openly accessible via the

following link: https://osf.io/gjs5v/ Reproducible script

statement: Data analysis scripts that allow reproduction

of all reported results are accessible via the following link:

https://osf.io/gjs5v/ Effects statement: We report basic

descriptive statistics, effect sizes, exact p-values, and 95%

confidence (credible) intervals where appropriate.

Author note

We thank Stephanie R. Smith for her assistance with the

literature search and data extraction.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with

respect to the research, authorship, and/or publication of

this article.

Funding

The author(s) disclosed receipt of the following financial

support for the research, authorship and/or publication of

this article: Preparation of this manuscript was supported

by a Finnish Distinguished Professor (FiDiPro) grant

awarded to Martin S. Hagger from Business Finland

(Grant #1801/31/2015).

Hagger and Hamilton 731

https://osf.io/7nz6d
https://osf.io/gjs5v/
https://osf.io/gjs5v/
https://osf.io/gjs5v/
https://osf.io/gjs5v/


Notes

1. A full discussion of the major predictions of the other

“mini-theories” that comprise self-determination theory

(cognitive evaluation theory, basic psychological needs

theory, goal contents theory, and relationship motiva-

tion theory) is beyond the scope of this article.

Readers interested in greater detail are directed to

Ryan and Deci’s (2017) comprehensive and lucid treat-

ment of these sub-theories.
2. In the context of the current study, behavior represents a

behavioral response relevant to the context of interest,

and is expected to correspond with the behavior referred

to in the measures of motivation adopted.
3. We refer to the motivational mediators in their aggregat-

ed autonomous and controlled forms when specifying

predictions of the process model. However, these aggre-

gate forms could be substituted for their more specific

autonomous (autonomous motivation, identified regula-

tion) and controlled (introjected regulation, external reg-

ulation) forms.

4. In some cases, correlations were computed when there

were fewer than five effect sizes available. Such estimates

should be interpreted with caution given the small

sample size. Similarly, where there were fewer than five

studies, bias statistics were not computed as they are

likely to be highly imprecise.
5. Full results of these ancillary analyses are available

online: htps://osf.io/gjs5v/
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Supplemental material for this article is available online.
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