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Abstract Although self-determination theory (SDT) is one
of the most widely cited theories of human motivation and
function, critics have questioned the practical utility of its
three needs (i.e., autonomy, competence, and relatedness)
in performance contexts. We conduct a meta-analysis
(k =108, N = 30,648) to explore the magnitude and
boundary conditions of need satisfaction and performance.
As expected, autonomy (p = .28), competence (p = .37),
and relatedness (p = .25) predict performance. Incen-
tivization per se has little impact on need-satisfaction:
instead, the need satisfaction — performance relationship
is moderated by incentive salience. Consistent with a
crowding-out hypothesis, need satisfaction matters less to
performance when incentives are directly salient (p = .22)
and more when indirectly salient (p = .45). Our meta-
analysis demonstrates that indirectly salient incentives and
need-satisfaction are indeed compatible, providing a direct
response to criticisms of SDT in performance contexts.
Additional unexpected findings and future directions are
discussed.
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Introduction

If intrinsic motivation is largely wiped out as Deci
has claimed (Deci and Ryan 1985) by such factors as
salient incentives and rewards; competition; imposed
goals, standards, and deadlines; pressure; anxiety;
self-doubt; conflict; instrumental task consequences;
feelings of obligation to others; appraisals of perfor-
mance by others; negative feedback; surveillance;
ego involvement, and the like, then it is doubtful that
it has much application to real life...

...It seems incongruous that the need for self-deter-
mination and competence are considered to be...the
wellsprings of all human motivation and at the same
time so fragile that their effects can be negated by the
most common of life’s exigencies.—Edwin Locke and
Gary Latham (1990), p. 56, emphasis added)

Self-determination theory (SDT; Ryan and Deci 2000) is
one of the most widely cited theories of human motivation
(Boggiano 1998; Deci and Ryan 2000; Rose 2011). It argues
that human function depends on satisfaction of three basic
psychological needs: the needs for autonomy, competence,
and relatedness. The importance of these fundamental needs,
theorized to be critical across life domains (Deci and Ryan
2000), has been empirically documented in hundreds of
primary studies. A wealth of data has shown that satisfaction
of the three needs is critical for everything from personal
healthcare (Williams et al. 2000) to mental health (Sheldon
et al. 2008) to interpersonal relationships (LaGuardia and
Patrick 2008), public service (Park and Rainey 2008), and
even helping others (Grant 2008). Yet, despite the theoretical
importance of the three needs across multiple life domains,
the role of need satisfaction in performance contexts such as
work and school continues to be viewed with skepticism.
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A review of the literature is needed to respond to critics
of the theory. Two decades of research have largely been
dedicated to demonstrating that provision of incentives and
external control erode need satisfaction and intrinsic
motivation (e.g., Deci et al. 1999). If it is true that foun-
dational characteristics of performance such as external
control or incentives are incompatible with need satisfac-
tion, the relevance of need satisfaction in organizations is
difficult to demonstrate (cf., Donovan 2001; Locke and
Latham 1990). This critique is not without merit. However,
it does necessitate a review that can provide a defensible
response.

A review is also needed because the theoretical links
between need satisfaction and performance are typically
underdeveloped (“why should need satisfaction matter to
performance?”’). Although the need satisfaction—perfor-
mance link is mentioned in several places (e.g., Deci et al.
1989; Gagné and Deci 2005; Gagné and Forest 2008), the
mechanisms that link need satisfaction to performance are
infrequently explored at length due to conflicting premises
or findings. The inability to reconcile several premises has
led to something of a theoretical dead-end, which some
have termed the uncomfortable conclusion (Cerasoli et al.
2014). Although not insurmountable (as we explore later),
the uncomfortable conclusion provides a strong disincen-
tive for researchers to focus on the need satisfaction-per-
formance relationship.

A review could also answer a number of empirical
questions about the existing literature. Although over a
hundred studies have empirically examined the link, the
need satisfaction—performance link is typically reported
as an ancillary analysis. A meta-analysis could aggregate
and demonstrate the effect with greater confidence (“does
need satisfaction actually predict performance?”). Further,
a review could explore relationships among moderators
and related factors that cannot be readily assessed in pri-
mary studies (“when does need satisfaction matter more to
performance?”’). Many of these moderators are factors that
are critical to assess under SDT, such as incentive type,
incentive saliency, performance criteria, and context, all of
which cannot readily be assessed in a single primary study.

Finally, a review is needed because the question remains
as to whether there is a business case to be made for fos-
tering psychological needs (Baard et al. 2004). Perfor-
mance is a fundamental concern of many researchers and
practitioners (Cascio and Aguinis 2008), and understanding
the need satisfaction-performance link at school and at
work is critical. Although adults spend over a third of their
waking lives at work (Bureau of Labor Statistics 2014), for
many, work is simply not enjoyable. For instance, a 2013
Gallup Poll indicates that over 70 % of U.S workers are
unhappy or unfulfilled at their jobs (Gallup 2013), which is
associated with lower levels of performance (Cropanzano
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and Wright 2001; Judge et al. 2001). A review and meta-
analysis of the literature can demonstrate empirical links
that schools and organizations would need to justify ini-
tiatives that bolster need satisfaction among students and
employees.

Therefore, this paper reflects an attempt to expand and
advance the theoretical and practical utility of SDT in
performance contexts. In order to achieve this goal, we first
discuss SDT and the three needs posited, establishing a
conceptual link with performance quality and with per-
formance quantity (an important but often overlooked
distinction made in the literature). Second, we reexamine
the impact of incentives on need satisfaction. Finally, we
focus on the impact of incentives on the need satisfaction—
performance link. This is our core focus, given that there
have been conflicting findings on the joint role of incen-
tives and need satisfaction in performance contexts. We
conduct a meta-analysis to explore three general hypothe-
ses derived from theory and previous research and con-
clude with a discussion of several unexpected findings and
their practical implications.

Need satisfaction and performance

Self-determination theory brings a unique perspective to
performance contexts (Pinder 2011). In contrast to other
theories of work motivation, such as the Job Characteristics
Model (JCM; Hackman and Oldham 1976), valence-ex-
pectancy theory (VIE; Van Eerde and Thierry 1996;
Vroom 1964), or control theory (Carver and Scheier 1981),
SDT is a humanistic theory that takes a very positivist
standpoint. It is not based on the extent to which individ-
uals vary in the strength of certain needs, such as need for
achievement (Atkinson 1957), nor is it based in the notion
of “drive reduction,” perhaps to satiate a desire for hunger
or success (e.g., Hull 1943). It is also neither based on the
idea that behavior is driven by Freudian subconscious
desires, nor purely by the observable consequences of
behavior (Skinner 1953).

Instead, all individuals have three psychological needs
which must be satisfied for optimal function. These needs
do not vary in the extent to which individuals possess
them (as need-for-achievement is posited to), but instead
vary in the extent to which the surrounding environment
facilitates their satisfaction. The theory, with its roots in
reaction to the dominant operant paradigm of the mid-20"
century, reflects the ongoing evolution and integration of
five or six mini theories of human function (Vansteenkiste
et al. 2010), which each emerged to solve a particular
motivational problem and explain its underlying mecha-
nisms. These theories have helped explain how the
environment and social context impact the degree to
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which needs are satisfied and how behavior regulation
becomes internalized." However, they have not explored
in much detail the extent to which the needs in turn
impact certain behaviors. Because our focus in the current
paper is on performance, we turn here to explore the need
satisfaction—performance link for the three needs posited
under the theory, namely autonomy, competence, and
relatedness needs.

The need for autonomy reflects the most basic desire
humans possess to be the causal agents of their environ-
ment. More formally, the need for autonomy refers to the
psychological need to experience self-determination and
endorse the cause of a behavior as one’s own (Deci and
Ryan 1987). If individuals are forced or manipulated to
engage a task (thwarting autonomy), they lose the intrinsic
desire to subsequently do so. Behaviors are perceived as
autonomous when they are freely initiated and maintained;
behaviors will be perceived as autonomous to the extent
that they impart a subjective sense of freedom and lack
imposed constraints. In contrast, behaviors are not per-
ceived as autonomous when their initiation and regulation
is coerced or pressured. Controlled behaviors are perceived
to be maintained by forces outside the self and range in
degree of perception from completely external (in the case
of absolute coercion) to mostly internal (willful compli-
ance). When external forces are even partially attributed as
the cause of one’s behavior initiation/regulation, full
autonomy will not be experienced, and according to
organismic integration theory (OIT), such behaviors may
fail to internalize (Ryan and Connell 1989).

Three psychological components (Reeve 2009) can
explain why autonomy should predict performance. First,
an internal perceived locus of causality should be asso-
ciated with performance because it allows the individual

! First, cognitive evaluation theory (CET; Deci 1972) was developed
in response to Skinnerian behaviorists (e.g., Skinner 1953) to explain
how rewards might actually reduce intrinsic motivation (and perhaps
subsequent performance). Second, organismic integration theory
(OIT; Ryan and Connell 1989) was articulated to show how the
motive behind some behaviors changes over time, moving from
externally driven to various degrees of internal identification and
enjoyment. Third, causality orientations theory (COT; Deci and Ryan
1985) identified individual differences in the extent to which
individuals attribute the cause of their actions to themselves or
externally. Fourth, and perhaps most germane to our research here,
basic psychological need theory (BPNS; Ryan and Deci 2002) calls
out the importance of the three psychological needs (autonomy,
competence, and relatedness), or fundamental nutriments, that when
met, pave the road for individuals to seek meaningful and intrinsically
enjoyable tasks. Fifth, goal content theory (GCT; Kasser and Ryan
1996) explains how the pursuit of intrinsic or extrinsic goals relates to
satisfaction of basic psychological needs. Finally, Relationships
Motivation Theory (RMT; Deci and Ryan 2014) helps explain the
nature of supportive relationships. For a review, see Vansteenkiste
et al. (2010). We thank an anonymous reviewer for helping us focus
this point.

to take ownership of an action/circumstance. Perceived
autonomy should predict performance outcomes because
increasing (versus decreasing) performance affirms that
the environment is within the person’s control. Second,
perceived volition (the perception that a behavior is self-
initiated and free of coercion; Deci et al. 1995) links
autonomy to performance because individuals will not
expend effort if they believe their efforts will be thwarted
or ineffective. This link is supported by research on
learned helplessness, which indicates that individuals
perform less effectively when constraints are imposed
(Kane 1997) or when employees have more of a learned-
helplessness orientation (Silvester et al. 2003). And third,
when individuals perceive they have the freedom of
choice whether or not they engage a performance task,
performance should improve. For example, meta-analytic
work confirms that providing non-controlling choices has
positive motivational consequences (Patall et al. 2008).
Thus, we predict:

Hypothesis 1 Perceived autonomy is positively related to
performance.

The need for competence refers to the desire to
demonstrate and improve one’s abilities. In performance
contexts, when an individual’s performance criteria cannot
be evaluated, effort and performance stagnate (presumably
due to lack of competence-relevant feedback; Karau and
Williams 1993). Satisfaction of competence needs predict
performance outcomes because demonstrating and
improving one’s abilities is fundamentally satisfying (Deci
and Ryan 1985; Harter 1978). The earliest conceptualiza-
tions of competence needs can be dated back to White
(1959). White’s concept of effectance motivation described
the inborn need of an individual to affect and manipulate
his or her environment, as well as to obtain desired out-
comes within it. More specifically, White posited that
individuals have an “intrinsic need to deal with the envi-
ronment” (White 1959, p. 318), suggesting that a minimal
perceived level of competence is a fundamental need. In
the time since, multiple theories of human motivation have
posited competence or efficacy needs as foundational,
including social cognitive theory (Bandura 1986), goal
setting theory (Locke and Latham 1990), achievement goal
orientation theory (Elliot and Dweck 2005), and even OIT
(Ryan and Connell 1989) to name a few.

Although satisfaction of competence needs predict per-
formance because demonstrating and improving one’s
abilities is fundamentally satisfying (Deci and Ryan 2000;
Harter 1978), two competence-relevant components may
clarify the link between competence satisfaction and per-
formance. First, competence perceptions depend on a mix
of challenge and skill: individuals must experience both a
challenge and possess the skills necessary to meet that
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challenge. Individuals who feel unchallenged will not boost
their sense of competence because there is no work
involved in meeting the demand (even if the task was self-
endorsed). On the other hand, individuals who feel over-
challenged may see a loss in competence, as the task is
overwhelming. Generally speaking, successful perfor-
mance on challenging (yet attainable) tasks will be satis-
fying when it serves to boost levels of perceived
competence. Second, competence perceptions also depend
on performance feedback. Individuals must feel they are
responsible for the behavior to which the feedback refers
(Fisher 1978; Kluger and DeNisi 1996) and the feedback
must come from a trusted source (Snyder et al. 1984). Of
course, feedback (and subsequently perceived competence)
will impact performance to the extent that environmental
feedback is perceived as valid and properly internalized.
Therefore, we predict:

Hypothesis 2 Perceived competence is positively related
to performance.

Relatedness needs reflect the universal human desire
to be valued, respected, and desired by important others.
The importance of interpersonal relationships appears in
some form in many theories of human motivation, such
as Maslow’s (1943) hierarchy of needs theory and
Alderfer’s existence-relatedness-growth (ERG; 1969)
theory. Under SDT, relatedness needs capture the desire
to have meaningful relationships with others (Deci and
Ryan 2000) and impact the degree to which individuals
actualize innate tendencies for growth and exploration.
Relatedness needs are important to self-determination
theory (and the underlying organismic integration the-
ory) because they provide the affective foundation for
natural growth tendencies to emerge and behavior reg-
ulations to internalize (Ryan and Connell 1989). These
needs include the desire to connect with others, to give
affection, and to receive love and care in return
(Baumeister and Leary 1995; Bowlby 1958; Deci and
Ryan 2000; Harlow 1958; Ryan 1993). Individuals need
to establish emotional bonds, relationships, and attach-
ments with others (Guisinger and Blatt 1994; Ryan and
Powelson 1991). Thus, individuals will gravitate towards
those who help meet these needs and away from those
who thwart them (Reeve 2009).

Deliberate attempts to impose controlling attachments
(Moss and St-Laurent 2001) or witnessing acts of rudeness
by an authority figure/peer (Porath and Erez 2007, 2009)
have been found to reduce performance. Conversely,
meeting relatedness needs boosts performance, in part
because it improves well-being. Fostering secure emotional
attachments is associated with holistic, integrated func-
tioning such as fostering pro-social orientations and pro-
motion of healthy relationships with others (Marcus and
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Sanders-Reio 2001). Or, this may occur through its positive
impact on intrinsic motivation, which in turn has been
shown to predict performance (Cerasoli et al. 2014).
Therefore, we expect:

Hypothesis 3 Perceived relatedness is positively related
to performance.

At this point, it is important to make a few clarifications
on what we mean by “performance.” Performance is often
the central focus or “gold standard” criterion in many areas
of the behavioral and management sciences (Cascio and
Aguinis 2008). Yet, historically, the conceptualization and
measurement of performance often lacks validity. The
frequent oversimplification and deficient operationalization
of performance, referred to as the “criterion problem,” is
an issue for any predictive enterprise (Campbell et al.
1993). In simple terms, the criterion problem states that if
performance is operationalized as a homogenous, unidi-
mensional construct, prediction will be less accurate
because performance is rarely a singular construct. Because
performance is not uniform within or between contexts, it
must be broken down and defined more carefully (Guion
1998).

There are a number of taxonomies for performance; our
main focus here is on the quality vs. quantity distinction
because it serves theoretical purposes, is highly actionable
for practitioners, and has been used for many years (e.g.,
Cerasoli et al. 2014). Quality-type tasks require attention to
detail, personalization, and prideful, careful craftsmanship
(Rich 2006). These tasks are fostered through intense
personal involvement, enjoyment of the task, and perceived
meaningfulness of the work. For example, indicators of a
quality-type task may include creativity, lack of errors,
artistic value, originality, and so forth. In contrast, quan-
tity-type tasks are often repetitive, depend on rote skill, and
tend to require less personal investment and creativity
(Gilliland and Landis 1992). Such tasks can be driven by
task familiarity or presence of others, as shown in the large
body of research on social facilitation (Zajonc 1965). They
typically do not lend themselves to high degrees of
autonomy and interpersonal valuation. For example, indi-
cators of a quantity type task can include assembly time,
quantity of boxes assembled, word processing tasks, and
number of sales made.

Although we admit this is something of an oversimpli-
fication of the performance domain, it is a practical one and
consistent with thinking in this context (Gagné and Deci
2005). It is consistent with the arguments of previous
theorists that more autonomous motives better predict
heuristic-type tasks (e.g., Vansteenkiste et al. 2004). Pre-
vious research has shown that quantity-type tasks tend to
be better predicted by incentives, while quality-type tasks
tend to be better predicted by factors such as intrinsic
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motivation and enjoyment (Cerasoli et al. 2014; Jenkins
et al. 1998). Therefore, we expect that:

Hypothesis 4 The relationship between perceived need
satisfaction and performance is stronger for quality tasks
than quantity tasks.

Incentives and need satisfaction

Examining the relationship between incentives and need
satisfaction is critical because the topic all but consumed
SDT research for a decade or more through the late 1990’s.
Self-determination theory, and its core mini-theory cogni-
tive evaluation theory (CET; Deci 1972), were borne out of
the need to explain an observation that operant psychology
(the dominant paradigm of psychology in the mid 1900’s)
could not. An emerging body of research in the early
1970 s suggested that in some cases, contrary to operant
theory, incentives could have detrimental impacts on
motivation and behavior (e.g., Deci 1972). Out of these
findings sprung one of the biggest controversies to date in
psychology.

A series of nine meta-analyses debated whether incen-
tives erode need satisfaction (see Deci et al. 1999), relying
on experimental research. Experimental research lends
itself to higher internal validity, so the experimental data
showed indirectly whether incentives could erode need
satisfaction; however, non-experimental data are needed to
show whether the provision of incentives actually does
erode need satisfaction outside laboratory contexts. Per-
haps more importantly, the meta-analyses never directly
assessed the relationship between incentives and need
satisfaction. From a theoretical standpoint, the provision of
incentives is thought to reduce intrinsic motivation by
thwarting needs for competence and autonomy, but this
was never empirically captured. Non-experimental data,
combined with applied operationalizations of incentive
contingency are needed to show whether the provision of
incentives actually do erode need satisfaction in practice.

Incentivization per se will not have an impact on need
satisfaction because the way the incentive is provided and
interpreted determines whether the effect will be positive
or negative. Specifically, incentives can impart messages of
external control (thought to thwart autonomy) and in some
cases performance feedback (thought to boost compe-
tence). Traditionally, four types of incentive contingencies
have been thought to capture this; whether the incentive
contingency was (a) engagement contingent, (b) comple-
tion contingent, (c) performance contingent, or (d) non-
contingent (Deci et al. 1999). Although this research is
informative, this way of framing incentive contingency
may not occur frequently outside the lab. For example, it is

uncommon to find any employer who provides salary for
merely participating in work tasks, an engagement-con-
tingent incentive.

Recent work by Cerasoli et al. (2014) proposed per-
formance saliency as an applied way of operationalizing
incentives and whether incentives had negative motiva-
tional effects in applied contexts. Directly salient incen-
tives set up a clear link between a behavior and receipt of
an incentive (“if I perform X, it’s clear I'll get the incen-
tive”). Because they set up a very clear expectation of
control, they will have a negative impact on need satis-
faction through substantially undermined autonomy. In
contrast, indirectly salient incentives set up a very vague
link between a particular behavior and the provision of an
incentive (“if I perform X, I may get some incentive”). As
such, indirect incentives should have a positive impact on
need satisfaction because they are not controlling enough
to reduce autonomy, yet are linked closely enough to boost
competence. Therefore, we hypothesize that:

Hypothesis 5 In the presence of incentives, overall need
satisfaction is lower when incentives are directly (versus
indirectly) performance salient.

Incentives, need satisfaction, and performance

What was frequently lost in the entire incentive debate was
the ultimate implication for performance. Although the
ultimate implications for performance were frequently
invoked as a strong rationale for exploring whether
incentives erode need satisfaction (Tang and Hall 1995),
once the research findings were reported, performance
implications were typically treated only as an afterthought
in discussions. Further, critics of these meta-analyses have
called into question the ecological validity of their findings:
findings based on laboratory data are used to draw the
conclusion that incentives should not be used in a con-
trolling manner. However, outside laboratory settings in
applied contexts, incentives are deliberately used to control
employees and it would be overreaching to suggest that
incentives erode intrinsic motivation in all of these cases
(Donovan 2001; Locke and Latham 1990). We suggest this
gap in the literature can be addressed with meta-analytic
data examining the relationship among incentives, need
satisfaction, and performance.

We have argued that overall need satisfaction is related
to higher performance, and we also now argue that the
presence of incentives influences this relationship. Our
rationale hinges on a notion of leveraging, also referred to
as the “crowding out hypothesis” (Frey and Oberholzer-
Gee 1997). For practical purposes, motives to perform can
be intrinsic or extrinsic. Under many circumstances, both
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intrinsic and extrinsic motives are likely to be operational,
which would suggest both have some non-zero unique
predictive validity for performance. However, in some
cases, extrinsic motives (i.e., incentives) become more
salient (and thereby more dominant), and will thus be more
strongly linked to performance. This salience is easy to
observe for extrinsic incentive contingencies. When valued
incentives are directly salient to performance, they leave
little room for intrinsic motives, such as need satisfaction.
Thus, when there is an abundantly clear, explicit link
between performance of a behavior and receipt of a valued
incentive, extrinsic motives take center-stage, and need
satisfaction becomes far less relevant to performance.
The opposite is true when incentives are less salient to
performance. When incentives are indirectly salient or not
at all salient to performance, extrinsic motives will be
reduced. This is because there is no clear “if-then;” the
explicit link between performance of a behavior and the
receipt of an incentive disappears. A similar argument is at
the foundation of the “crowding out” hypothesis (c.f., Frey
and Osterloh 2005; Gagné and Forest 2008); when incen-
tives are not tied to performance, they have no leverage
over motivation, and thus cannot crowd out the naturally
occurring desire to fulfill needs for autonomy, competence,
and relatedness surrounding the task. Under these circum-
stances, the predictive validity of need satisfaction will be
magnified. Thus, we hypothesize the following:

Hypothesis 6 In the presence of incentives, the predictive
validity of need satisfaction is attenuated for directly-sali-
ent incentives and augmented for indirectly-salient
incentives.

Method
Literature search

A number of databases were searched for published studies
through 2015, including psycINFO, ERIC, PubMed, Sco-
pus, and Dissertation Abstracts International. We queried
any combination of the three needs (i.e., autonomy, com-
petence, relatedness) coupled with a defensible measure of
performance (i.e., performance, productivity, effectiveness,
OCB, CWB, citizenship, counter-productive). In addition, a
call was placed for unpublished research using e-mail
subscription lists, such as Academy of Management’s
Organizational Behavior listserv, the Self-Determination
Theory’s listserv, the Society for the Study of Motivation’s
listserv, and the American Educational Research Associa-
tion Motivation Special Interest Group’s listserv.

In order to be included, an article had to report a
quantitative estimate of the relationship between need
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satisfaction (i.e., competence, autonomy, or relatedness
need satisfaction as defined in the introduction) and per-
formance. Any article had to publish sufficient data to
unambiguously calculate effect sizes, usually in the form of
Pearson correlations, but occasionally with simple #-tests or
means and standard deviations. Importantly, we restricted
our research to studies that explicitly examined one or
more of the three psychological needs. To maintain a tar-
geted focus and prevent the “apples and oranges” problem
(Cortina 2003) of meta-analysis (i.e., to preserve construct
homogeneity), we excluded potentially related constructs
such as self-efficacy, attachment needs, or need for
achievement. Need satisfaction was predominantly asses-
sed through standardized multi-item self-report surveys,
many of which were validated scales appearing in multiple
studies. The operationalization of the construct had to be
consistent with the definition of the three needs under self-
determination theory (Ryan and Deci 2000). Examples
include the Basic Psychological Need Satisfaction Scale
(BPNS; LaGuardia et al. 2000), Basic Need Satisfaction at
Work Scale (Deci et al. 2001), and the Intrinsic Need
Satisfaction Scale (INS; Leone 1995).

Perceived autonomy was coded and defined as the extent
to which individuals perceived they were capable of making
independent, volitional choices in their environment or that
the environment supported their autonomy? (e.g., perceived
autonomy, perceived autonomy satisfaction, autonomy,
perceived autonomy support). Perceived competence was
coded and defined as the perception of individual ability and
capacity to effect change upon the environment (e.g., per-
ceived competence, competence satisfaction, performance
expectations). Perceived relatedness was coded and defined
as the perception that individuals felt connected to, sup-
ported by, or emotionally bonded to other individuals in their
environment (e.g., perceived relatedness, relatedness satis-
faction, feelings of relatedness).

Performance was coded as quality when output was
compared with some non-quantitative evaluative perfor-
mance standard (e.g., creativity, building quality, software
ingenuity). Criteria were coded as quantity when perfor-
mance was evaluated by the number of discrete units of
output (e.g., number of problems solved, dollar sales,
percent of goal). Finally, any criterion that was not clearly

2 It should be noted that a conceptual distinction can be made
between perceived support of the need (e.g., flexible work hours, an
understanding supervisor) and the perceived satisfaction of the need
(e.g., actual feelings and perceptions of autonomy or relatedness).
Although it sometimes makes sense to differentiate between the two,
we do not do so here because the two have been found to be highly
correlated (Gagne and Bargmann 2003) and the distinction doesn’t
appear in empirical studies containing performance data. We thank an
anonymous reviewer for helping us clarify this.
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either quality or quantity was considered to have elements
of both (e.g., academic performance, general job perfor-
mance ratings, teamwork performance), and not included
in quality or quantity breakdowns.

Incentive contingency was coded in line with recent
work by Cerasoli et al. (2014). Incentives were coded as
present when there was any explicit reference to an
incentive being provided. Incentives were coded as
directly-performance salient when it was clear that an
expectation or psychological contract established a direct
link between effort expended and the performance outcome
measured (e.g., incentive for number of problems solved).
Incentives were coded as indirectly-performance salient
when the incentive offered had a relationship to the per-
formance criteria measured that was somewhat ambiguous,
instrumental, or distal (e.g., incentive to engage in a par-
ticular task, which in turn had some contribution to per-
formance later on).

Finally, we also coded for and analyzed an exploratory
list of theoretically and/or methodologically relevant cat-
egorical and continuous moderating variables (see Tables 4
and 5). In addition to those listed earlier, these included
additional criterion dimensions (task vs. contextual; speed
vs. accuracy; typical vs. max), context (school, work,
physical [physically-demanding performance criteria such
as exercise, sports, games]), age (child, adolescent, college,
adult), criterion measurement (objective vs. subjective),
criterion source (self vs. non-self), temporal separation
(cross-sectional, lagged, recursive), study location (field vs.
lab), research methodology (correlational measurement of
need satisfaction vs. experimental manipulation), publica-
tion status (published vs unpublished), sample size, need
satisfaction reliability, performance reliability, publication
year, mean age, percent white, percent female, time lag
between measurements in days, and response rate.

In total, we coded data on the main need satisfaction
performance link alongside 30 moderating factors. Every
individual data point included in the meta-analysis (31
variables X 253 effect sizes = 7843) was coded by at least
two authors independently, yielding a Cohen’s kappa of
Kk = .79. Initial disagreements that arose from independent
coding were then discussed and consensus reached.

Analyses

We calculated effect sizes from Pearson product-moment
correlations, exact p-values, group means/standard devia-
tions, and t-values. In many cases, a study reported more
than one effect size for a core construct of interest. To
ensure that a sample only counted once toward a given
effect size calculation, it was necessary to combine these
effect sizes by creating composite effect sizes (Hunter and
Schmidt 2004, p. 433) and composite reliabilities (Mosier

1943). These provided a single sample estimate that
maintains assumptions of independence. Corrections were
made for statistical artifacts, including sample size, con-
struct  measurement  unreliability, and  artificial
dichotomization. We employed two general meta-analytic
strategies, one geared toward categorical moderators, one
toward continuous ones.

Our first analytic strategy, common to meta-analysis,
was to treat moderator variables as categorical. For
example, the need satisfaction — performance relationship
would be calculated separately for incentives present ver-
sus absent, then the two effect sizes would be compared
with respect to overlapping confidence intervals. For these
traditional between-study categorical analyses, we used the
random effects meta-analytic methods of Hunter and Sch-
midt (2004), which assume that variability in effect size
estimates is due to both study artifacts and potential
moderators. In comparison to fixed effects models, random
effects models are designed for generalizability. Under
random-effects models, the assumption is that even the
most comprehensive collection of samples that comprise a
meta-analysis are at best a representative sample of the
unobservable larger population one wishes to make infer-
ences about. In part, this assumption is because it is unli-
kely that any meta-analysis includes all studies ever
conducted on a particular effect. By comparison, fixed
effects models are designed to describe the current sample.
Fixed effects models assume that after correcting for arti-
factual error, the same effect size is at the foundation of all
studies (Hunter and Schmidt 2004).

There are several ways to assess the presence of mod-
erators in meta-analysis. In line with Hunter and Schmidt,
we do not advocate the use of significance testing. For
gauging the heterogeneity of effect sizes (i.e., the presence
of moderators), one can follow Hunter and Schmidt’s
recommendation concerning the use of 80 % credibility
intervals. One can also infer, as Hunter and Schmidt do,
that less than 75 percent-variance accounted for by statis-
tical artifacts may suggest presence of additional modera-
tors. Finally, we also provide 95 % confidence intervals
(CIs) to infer whether an observed effect is significantly
different from zero or from another effect (see Whitener
1990).

We favored random-effects over fixed-effects models
for several additional reasons. First, admitting the broad
research on motivation, it is altogether unlikely we have
located every study ever conducted. Second, it would be
overreaching to suggest that we have accounted for all
potential moderators: such an attempt would be beyond our
scope both practically and theoretically. Finally, we utilize
random-effects models for statistical reasons; fixed-effects
models usually test statistical significance through Chi
square significance tests, which have low power (Schmidt
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and Hunter 2001), as well as inflated Type I and Type II
error rates (Hunter and Schmidt 2004; National Research
Council 1992). Given these reasons, we follow the path of
previous researchers to employ random effects models
(Erez et al. 1996).

Our second analytic strategy was to treat moderators as
continuous variables. Some meta-analyses have looked at
relationships among continuous moderators in a limited
fashion; for example, it is common to take a moderator that
is naturally continuous (e.g., publication year, percent of
sample that is female) and correlate this with the observed
effect size. Recent research (Cerasoli et al. 2014) has called
for meta-analysts to extend this approach to all data in a
meta-analysis. By rescaling all data, interrelationships
among study moderators and study main effects can be
explored. For categorical moderators, data are dummy-
coded (i.e., 0 and 1) to indicate membership in a group
(e.g., adult vs. college) or dichotomy (e.g., incentive pre-
sent vs. absent).

For continuous variables, it is important that they are
placed on the same scale across all studies (Cerasoli et al.
2014). This approach is somewhat common for variables
that naturally fall on a common scale across studies, such
as age (Ng and Feldman 2012) and year of publication
(Smith and Glass 1977). However, when continuously
measured variables do not fall naturally on the same scale
across studies, rescaling using the percent of maximum
possible method (POMP) pioneered by Cohen et al. (1999)
is necessary. For example, measures of need satisfaction
are measured with a 5-point scale in some studies, while
others use a 7-point. By taking the average level of need
satisfaction in a given study, and dividing it by the maxi-
mum possible value the measurement scale used in that
study can take, a number out of 100 is derived. This
number can then be directly compared with rescaled results
from other studies. In the current case, we used the POMP
method only for levels of need satisfaction and levels of
performance (and of particular note, coupled this with
incentive contingency to explore Hypothesis 5, whether
need satisfaction was associated with direct vs. indirect
incentives).

Results

Our electronic search returned a total of 4862 non-dupli-
cated unique articles. Out of this, 1048 articles, conference
papers, and dissertations were selected for ordering. In
total, we selected for inclusion and coded 96 sources (18
unpublished), reporting effect sizes from 108 independent
samples and 30,648 respondents. We computed composite
correlations and/or effect sizes from 253 raw data points,
resulting in a final 108 independent effect sizes. Table 1

@ Springer

reports sources and data used for studies in the meta-
analysis; Table 2 includes main hypothesized relationships,
Table 3 and Table 4 contain categorical methodological
moderator analyses; and Table 5 contains between-study
analyses covering continuous moderators. Note that since
some studies may have contributed to multiple moderator
breakdowns, the k in subordinate categories may not
always add up to the k in a superordinate one (e.g., Table 2,
autonomy + competence -+ relatedness does not equal the
Overall k). To ensure independence of observations, each
sample counted only once toward any given meta-analytic
estimate.

Hypothesis 1 (perceived autonomy predicts perfor-
mance) received support. As reported in Table 2 under
Overall, perceived autonomy emerged as a moderate pre-
dictor of performance (k = 46, N = 11,937, p = .28), and
the absence of zero in the 95 % confidence interval indi-
cates the population relationship between the two is posi-
tive (95 % CI = .23-.33). Hypothesis 2 (perceived
competence predicts performance) received support. Per-
ceived competence emerged as the strongest need satis-
faction predictor of performance (k = 70, N = 20,924,
p = .37), and the absence of overlapping confidence
intervals with both autonomy and relatedness needs indi-
cates the effect is significantly larger than both (95 %
CI = .34-.40). Hypothesis 3 (perceived relatedness pre-
dicts performance) received support as well. Perceived
relatedness emerged as the weakest need-satisfaction pre-
dictor of performance out of the three theorized needs
(k =19, N = 6180, p = .25), although the presence of
overlapping confidence intervals suggests it is not signifi-
cantly weaker than autonomy needs (95 % CI = .19-.31).
A relatively small percentage of variance in effect sizes
accounted for by artifacts (< 25.00 % for all three) sug-
gests additional factors, as hypothesized.

Results were consistent with Hypothesis 4, that need
satisfaction is a stronger predictor of performance quality
than of performance quantity. As reported in Table 2 under
Performance Type, performance quality (k= 15,
N = 3311, p=.40; 95 % CI = .32-48) and quantity
(k =44, N = 13,290, p = .30; 95 % CI = .26-.34) both
showed non-zero predictive validity coefficients. However,
the overlapping of the two 95 % confidence intervals
indicate that while consistent with hypothesis, the differ-
ence is not statistically significant.

Hypothesis 5 (that in the presence of incentives, overall
need satisfaction is lower when incentives are directly,
versus indirectly, performance salient) received support.
For a comparative baseline, as reported in Table 5, the
mere fact that an incentive was present (variable # 7 in the
table) was unrelated to levels of overall need satisfaction
(variable # 2 in the table), » = .08: incentivization per se
did not impact need satisfaction. Instead, the salience of the



789

781-813

Motiv Emot (2016) 40

10 Sk dxo qe| SI0 fqo qo Xew uenb o) I-A ¢l 9 7861 ‘Ie 10 ouei3Sog

10 sk dxo qe[ SID qo yo xew uenb o) N €1 oF 7861 ‘[e 10 ouel33og

1o BN dxo qe[ SID qo yo Xew uenb o) N €l 81 7861 ‘Ie 12 ouei3sog

1o sk dxo qe[ SI0 [qo o Xew uenb o) N €1 ¢ 7861 ‘Te 12 oueI3Sog

Jrom sok 100 Py SIo qns JIs [enb N 889 123 ¥10¢ e[podg
peoe sok 100 Py S10 [qo o N 98" ¢£1 \/4 €10T Annuowog
pede sok 105 Py Su qns o o) S6’ <L 88¢ St 8661 Jostoq
pedy sok 105 Py Su qns Qo o] S6° <L 88¢ 8¢ 8661 Jostog
peoe sok 100 Py Su qns o o) S6° woosve 6l 8661 Iostog
peoe sok 100 Py Su qns o o] S6°’ L Sve 8T 8661 Tostog
JIom ou 100 PB SI0 [qo 0 Xeuw ooe uenb o) 68 €0 — €661 1y00g
skyd sok 100 Py Sug qns s uenb v N €L 0Ll 0T €10C spinoyreq
sAyd Sk 100 Py SI0 qns JIs uenb N 98" GL 8SL o S10T rUdRyg
oM sok 100 Py Sug fqo o dk b S¢ Pe 00T preegq
oM SOk 100 Py Sug fqo o & o) S¢ 61" 00T preeq
yiom SOk 100 Py Su| fqo o dk v S¢ Lz 00T preeq
Som S9K 100 Py Sup [qo qlo dky A 8TS 0T 00T pieeq
yiom sok 100 Py Su fqo o dky o) 8cs LI’ #00T pieeg
yiom sok 100 Py Sy fqo o dky v 8cs 0T #00T pieeg
pede ou 100 Py Su fqo o o) Y44 43 600T LYY
skyd sok 100 Py SID fqo o uenb o) N o ot 404 e[IAY
1o Sk dxo qe| Sup fqo o Xew uenb o) w L€ G861 ploury

1o Sk dxo qe[ SID fqo qo xew uenb o) N 09 9%’ 6L61 SOYIY

peoe sk 100 PU Sup [qo yo xXew o) €8 ItE vl — 1661 uBuLIOpUY
peoe sk 100 Py Sup [qo qlo Xew D (SO £7%5 - L661 UBULIDPUY
peoe sk 100 PB Sup qo 0 Xew D 99 g or L1661 UBWLISPUY
peoe sok 100 Py Sur [qo o xeur o) 99" It¢€ 61 1661 UBULIOPUY
pede sok 100 Py Su fqo o o) N S6’ LT1 8T §10T eInowy
pede sok 100 Py Su fqo o d N S6’ LT1 9T §10T eInowy
skyd sok 100 Py SI9 qns o d N S6’ 06" 10¢ w S10T ssolowry
sAyd sok 100 Py SI0 qns o v N S6° 9L 10 €S s10c asorowy
shyd sok 100 Py SID qns o o) N S6° 68 10€  0¢ s10c asorowy
sAyd sk 100 PB SID fqo yo Xew uenb N 8PT S5 600T oigew|y
Jrom sak dxe Py Su qns s v N €L e I¢ ¥ ¥10C UBULINY
1o sk dxo i SI0 qo o Xew uenb o) I-A L o G107  'TB 12 yepweynqy

wop ¢qnd dxosa 100 qe[sapyg Supsasio  qns salqo ylosays  xew sa dfy ooesapds uenbsaenb paou [ § AQP AL u 4 B X 90In0S
81 Ll 91 Sl 14! el 1! I 01 6 8 L 9 S 14 € [ I

SISATeuB-2JOW YY) UL PIPN[OUL SAOINOS | IR

pringer

A



781-813

Motiv Emot (2016) 40

790

Siom ou 100 Py Sup qns 1o dky o) N 861 20— 8661 ueSIo)
Siom ou 100 PU Sup qns yo d&y v N 861 Sr 8661 uesio)
yiom sk 100 PB SID v 666 o’ 010T surop
peoe EEIN 100 Py Sup qns o [enb o) N oL 18" I¢e e [0 oD
peoe EEIN 100 Py SI0 fqo qo o) N €8 ISI 8¢ 110T oD
peoe ou 100 Sup fqo o D> IA €8 ISI 8¢ 900T oud
peoe EEIN 100 Py Sup fqo o N 8L seT €I 600T Apisse)
skyd Sk 100 Py SI0 qns ylo fenb o) N 98" 1L 8§S 9% €102 Jonuadre)
SYlom ou 100 qe| SI0 [qo 10 xXew pds uenb o) <9 SI 9L61 ySropng
y10m ou 100 qe[ SID [qo o Xew pds uenb o) S9 1 9161 y3rong
yI0m ou 100 qe[ SI0 [qo o Xew pds uenb o) S9 €T 9L61 y3repng
YIom ou 100 qe[ SI0 [qo o Xew pds uenb o) S9 81 9L61 ySrepng
skyd ou 105 Py SI0 fqo po Xew o oL e 94 8661 ejepng
sAyd ou 100 i SI10 fqo o dfy o) oL e 0g¢” 8661 I9eyying
Sjlom sok 100 Py SI0 qns JIs [enb d N 6L 06" 08¢ 1T 404 urarg
oM sok 100 Py SI0 qns JIs [enb Vv N 6L 18" 08¢ 34 (404 urarg
Jlom sok 100 py SI0 qns JIs [enb o] N 6L L8 08¢ 129 (404 urarg
peoe EEIN 100 Py Sug fqo o o) 88 S81  S¢ 8661 pregynog
peoe sok 109 Py Su fqo po o) 88 ¢8I 9 8661 prejnog
peoe sok 109 Py Su fqo o O 88" €SI [ 8661 prejjnog
peoe sok 109 Py Su fqo po o 88" €SI el 8661 plejjnog
peoe sok 109 Py Su fqo o o) ] gLl (U 8661 plejjnog
peoe sak 100 Py Sup [qo o o) 78 €Ll ST 8661 plejjnog
peoe sak 100 Py Sug fqo g0 o) ] €Ll o 8661 prejnog
peoe sok 109 Py Su fqo po o] w8 Ll 0 8661 prejnog
peoe sok 100 pU Sur fqo o o) w8 el 9¢° 8661 prejjnog
peoe sok 109 Py Su fqo o O ] Ll Sy’ 8661 plejjnog
peoe EEIN 100 Py Sug fqo o o) X 08 Slz  s¢ S00T Koyonog
1o Sk dxo qe| SI0 qns qo uenb o) I-A 4 0s 6L61 ouei3Sog
10 sk dxo qe[ SID qns qo uenb D dA 4 o 6L61 ouer3Sog
1o sk dxo qe| SI0 qns qo uenb o) I-A 1 [\ 6L61 ouei3Sog
10 sk dxo qe[ SID qns o uenb D dAi 4 62 6L61 ouer3Sog
1o sk dxo qe[ SID [qo yo Xew uenb o) I-A €1 I 7861 ‘Te 12 ouei33og
1o sk dxo qe[ SI0 qo o Xew uenb o) I-A €1 L9 7861 ‘Te 12 ouei3Sog
wop (qnd dxo sA 100 qe[ sA py 3uf sA s10 qns salqo 10 SA JIS xeuwr sa dA) 20e sA pds uenb sA [enb posu o9 Ad© Al © u 4 IO X 90In0S
81 Ll 91 SI 71 €l ! 11 0l 6 8 L 9 S 4 € [4 I

panunuod | Jqe],

pringer

A's



791

781-813

Motiv Emot (2016) 40

sAyd sok 100 i S10 fqo qio Xew pds uenb D SL LOE ¢’ 800C oen
1jo sk 100 qe| SI0 [qo o ooe uenb D 08 1L % G861 UBWIPIAIL]
o sok 100 qer S10 [qo o o0 uenb o) 08 VL e G861 URWIPOAL]
1o sok 100 qe[ SI0 [qo o Joe uenb v $9° 1L 91" G861 URWPAIL]
1o sok 100 qe[ SI0 [qo o Joe uenb v $9° YL ST G861 UBWPAL]
peoe sok 100 Py Sup [qo 1o o) €97 L€ S661 Jan104
peoe sk 100 pPU Sup [qo 10 o) €9T 9¢ S661 19n109
peoe sok 100 PB Sup [qo o o) €97 145 S661 JIonioq
peoe sok 100 PB Sup [qo o o) €9C € S661 19110
peoe sok 100 i Sup qo o o) €9C i S661 19110
peoe sok 100 Py Sup qo o o) €97 oy S661 Jo1104
peoe sok 100 i Sup fqo o o) €97 8¢ S661 Jan104
peoe S9K 100 it Sup [qo qlo o) €97 w S661 19110
peoe S9K 100 Py Sup fqo qlo v €9C w S661 19110,
peoe FEIS 100 Py Sup [qo qio v €97 w7 S661 191104
peoe sak 100 PU Sup fqo 10 A €9C (4 S661 JonIoq
peoe sok 100 PB Sup [qo o v €97 0T S661 Ionioq
peoe Sok 100 i Sup [qo o v €9C cr S661 19110
peoe sok 100 PU Sup qo o v €97 60 G661 JIonioq
peoe sok 100 i Sup fqo o A €97 ST S661 Ja1104
peoe sok 100 Py Sup [qo 1o A €97 €0’ S661 Ja1104
10 sk 100 qe[ Sup [qo 10 Joe uenb D dAi 0S 17— 8161 $9qI0
1o sk 100 qe[ Sup [qo o ooe uenb D dA 0S T 8161 $9q10,]
skyd sok 100 Py SI9 qns Jis d N L €L 00€ 0T €10T uoieg
skyd sok 105 Py SI0 qns JIs O N L 18" 00€ e £10¢ uoyg
skyd sok 105 Py SI0 qns JIs v N L 99" 00¢ 145 £10¢ uoyg
Jiom ou 100 Py SI0 qns Jis [enb v €6’ 68" 0CC 8T L00T Sepewyg
Siom sok 100 Py Sup qns 1o dky fenb v L8 e 1T 6661 105 10qUasTy
yiom sok 100 Py 19 qns o [enb v 98’ €6 €01 LI 110T AAsAQ
yiom sok 100 PU S10 qns s [enb A% 08’ 6 661  9¢ 110T AAsAQ
Ipo sok 100 qer SID ﬁﬁ—o qio xXeuwr ooe uenb \"4 aAxA 6L L61 9T 9661 PPO
peoe sak 103 Py SID fqo o ] N 43 [4: 3 49 Ly €10T 13uiq
wop (qnd dxo sA 100 qe[ sA py 3uf sA s10 qns salqo 10 SA JIS xeuwr sa dA) 20e sA pds uenb sA [enb posu o9 Ad© Al © 4 IO X 90In0S
81 Ll 91 SI 71 €l ! 11 01 6 8 L 9 S € [4 I

panunuod | Jqe],

pringer

A



781-813

Motiv Emot (2016) 40

792

o qel SID fqo o uenb o) 06 €661 SLIEH
o qe| S10 fqo 1o uenb D 96 +861 ZOTMIDORIEH
peoe Py Su fqo o Xew b LET L00T ozuey
peoe Py Su fqo o Xeuwr b LET L00T ozuey
peoe Py SID fqo o Xew d LET L00T ozuey
peoe Py SID fqo o Xew A LET L00T ozuey
peoe Py Su fqo o Xew o) LET L00T ozueH
peoe Py Su fqo o Xew o] LET L00T ozuey
peoe Py SID fqo o Xew o) LE1 L00T azueHy
peoe Py SID fqo wo Xew o) LET L00T azueHy
peoe Py Su fqo o Xeuwr v LET L00T ozuey
peoe Py Su fqo o Xeuw v LET L00T ozuey
peoe Py SID fqo o Xew \% LET L00T ozuey
peoe Py SI fqo o xeur \% LE1 L00T ozuey
shyd Py SI5 qns Js o) N I 600T LIeA[EH
shyd Py SI9 qns Js v N 111 600T LIeA[eH
y10M i Sup qns o dfy uenb v N 80T 1,61 ueunoeHy
yiom Py Su qns o dky [enb v N 80T 161 ueuDOEH
Siom Py Sug qns o & v N 80¢C 1L61 ueuR{OeH
peoe Py Su fqo o o) T0€ 7661 yorufoIn
peoe Py Su fqo o o) 95t 1661 yoruoIn
Siom Py Sup qns yo dky N €91 q “®600C seingoin
Jlom PU Sup qns 10 dsy o) €91 q ‘600T semsgoln
yI0m PB Sup qns o dfy v €91 q ‘86007 seingain
peoe Py Sup fqo o & o) X o S661 sepnon
skyd Py SID fqo o Xeur uenb v N 101 010¢ 191D
skyd Py SID fqo o P uenb b N 06 600T £l 19}
sAyd Py Su| fqo o Xew uenb A N 06 600T 19[[1D
shyd Py SI5 fqo o Xew uenb o) N 06 600T 0[O
shyd Py Su fqo o Xew uenb o) N 06 600T IO
shyd Py SID fqo o Xew uenb v N 06 600T 19[[1D
skyd Py Su fqo o Xew uenb v N 06 600C 111D
skyd Py Su qns Jis uenb v N 61 €10T Toupren
wop qe[ sA py 3uf sA s10 qns salqo 10 SA JIS xeuwr sa dA) uenb sA [enb posu u IO X 90In0S

81 S1 ! €l 4 11 6 8 4 4 I

panunuod | Jqe],

pringer

A's



793

781-813

Motiv Emot (2016) 40

Jrom sok 100 Py SIo qns o [enb vV IX €6 1L 8¥C el (41114 ny
Sjom sok 105 Py SIo qns qo Vv 68’ 6 e §00T Tewr]
Jom sok 105 Py SI5 qns JIs v 88’ 6 se’ §00T ALECRS|
Iqo sok dxe qel 19 fqo o ooe uenb o) 16 86 65 600T T
J1om sok 105 Py Su qns o N 98’ w6 811 Ly S10T Korog
skyd ou 100 Py SI10 qns o xeur | $8 021 48 0102 uopSue]
skyd ou 100 Py S10 qns qi0 xeur o) $9° 021 I 0102 uopSue|
skyd ou 100 Py S10 qns qio xeu v oL 021 S0 — 0102 uopSue]
yiom EEIN 10 Py Su| qns o dk v 06° €8 09¢ SO 000T we]
pom sak 100 Py Sup qus o dk v (<3 €8 09¢  T0— 0002 wery
peoe sok J00 PB SI0 ﬁﬁ—o po xXeuwr ooe uenb o) €6° 08’ [TI LT Co61 Jomy
peoe sok 100 Py SID [qo o xeur o0 uenb o) €6 08 SuI g¢ S661 Yomy]
peoe sok 100 Py S10 [qo o xeur o0 uenb o) €6 08 S s¢ S661 Yomy
Jrom sok 100 Py SIo qns JIs d N 6L w6 6LL ST 600C SeeAnd|
Jrom sok 105 Py SI9 qns JIs v N 6L w6 6LL 8T’ 600C SeeAnd|
jom sok 105 Py SI9 qns JIs o) 6L 69 LSI 9 600T adoyerey
jIom sok 105 Py SI0 qns JIs v [4:3 08 Peg 143 800C stqres|
Som ou 100 qe[ Sup [qo yo xew uenb N 18 LI - €00T sauof
yI0M ou 100 qe[ Sup [qo o Xew uenb o) ¥6© LTI 0T £00T sauof
JIom ou 100 qe| Sup [qo 0 Xeuw uenb D 09 LTI L0 — €00T sauof
Jiom ou 100 qey Sur [qo o xeu uenb v 59 LTI €T — £00T souof
pede ou 105 Py Su fqo o d 16" 1¢€C 0 800C uoof
pede ou 100 Py Su fqo o d 06" 8¥C i 800C uoof
Jom ou 105 Py SI0 qns JIs d YL LL TST [ L00T peisfor
Jom ou 100 Py SID qns s o] YL 69" TST or L00T peisfaf
Jom ou 100 Py SID qns s v L 18 Tse 9¢ L00T peisfef
peoe ou 105 Py SI9 ] L9 18C 60’ 100T UujyoH
peoe ou 100 Py SIo o) 19" 20¢ (43 100T UujoH
pede ou 100 Py SID o] 09" 80¢ €T 100T UuyoHy
pede ou 100 Py SI9 o] L9°  01¢ 9¢’ 100C uqyoHy
peoe ou 105 Py SI0 o) 9" ove 60’ 100C uqoy
peoe ou 105 Py SI0 o) 99" LSt ST 100C UyoH
10 sk 100 qe[ SID [qo o Joe uenb o) N 18 06 e €661 SLLIEH
1o sk 100 qe[ SID [qo yo ooe uenb o) N L8 06 LO €661 SLLIRH
1jo sk 100 qe[ SI0 qo o ooe uenb D N 98 06 8T €661 SLLIRH
wop (qnd dxo sA 100 qe[ sA py 3uf sA s10 qns salqo 10 SA JIS xeuwr sa dA) 20e sA pds uenb sA [enb posu o9 Ad© Al © 4 IO X 90In0S
81 Ll 91 SI 71 €l ! 11 01 6 8 L 9 S € [4 I

panunuod | Jqe],

pringer

A



781-813

Motiv Emot (2016) 40

794

pede sok 100 Py Su fqo o xeut o] 08 8§ o’ €661 qurs
peoe sok 100 Py Sup fqo o xew o) 08 8¢ St €661 yuig
peoe sak 100 Py Sup [qo o xew o) 08 8S ied €661 quig
peode sok 100 Py Sup fqo o xew o) 08" 8 65 €661 Jurg
peoe sok 100 Py Su fqo o xewt o) 08" 8¢ 09 €661 qurs
sAyd sk dxo i SI0 [qo o Xewt uenb N N 89 90" €102 uoproys
sAyd Sk dxo i SI0 qo o xew uenb o) N L9 89 €1 €102 uoproys
peoe ou dxo qer S10 [qo 1o xew uenb o) 08  LOT 0g €002 oyues
peoe ou dxo qe[ SID [qo ylo Xew uenb o) 08 L0T w7 €00T oyueg
peoe ou 10 Py Sup fqo o uenb o) 991 S§ €00 oyuag
peoe ou 100 Py Sup fqo wo uenb o) 991 9L £00T oyueg
pede ou 100 Py Su fqo o uenb o) L9° 991 er £00C oues
pede ou 100 Py Su fqo o uenb o) L9 991 i €00C S LEN
1o Sk dxo qe[ SI0 qo o Xew pds uenb D dAiA 6L SO €00T oyueg

1o Sk dxo qe| SI0 fqo o Xew pds uenb D d-A 6L 0S o¢ €002 oyueg

peoe Sk 100 Py SI0 qns ylo dky renb o) vl 8L 8y 1002 syoeg
yiom sok 10 Py Su| qns JIs A N 16 8L 8Iv LT €10T ayooy
yiom EEIN 10 Py Sup qns s q N L8 8L 8Iv  IE €10 ooy
Jiom sak 100 Py Su qns s o] N 16 €9 8I¥ e €10C Y20y
Jrom sok 100 Py Su qns Jis o] N LY €9 8I¥ 14 €10T Y20y
Jrom sok 100 Py Su qns Jis v N 16 9" 8I¥ (43 €10T Y20y
Jrom sok 100 Py Su qns JIs v N LY 98Iy 0T €10T Y20y
o sok 100 Py S10 [qo o xeu uenb \'% N L8 08 68 19° €10T Te 10 Koyying

ylom sk 100 Py SI1 qns s v N LL v6 Tt 6T 4014 yod
g0 ou dxe qe| SI qns g0 xew [enb vV dA vLoo1S1 1T L661 sdiyd

skyd sok 100 Py Su fqo o Xew o) 98° L8 861  TE 800C SIPHEINOIN
skyd sok 100 Py Sup fqo o xeur o) 98’ L8 861 0T 800 STPIEINOIN
sAyd sk dxo i SI0 [qo o Xew pds o) 68 LTz €T 800C SIPIIRINOJA!
sAyd Sk dxo Py SI0 qo o Xewt pds o) 68 LT €T 800C SIPIRINOJA
sAyd sk dxo Py SI0 fqo qo Xew pds o) ¢8 LTT w 800C SIPIEINOJA
sAyd Sk dxo Py SID [qo yo xew pds o) 08 LT 0T 800C SIPIEINOJA!
sAyd sk dxo PU SI0 fqo qo xew pds o) 08 LT v 800C SIPIEINOJA
shyd sok dxo Py SID fqo o Xew pds o) 08 Ltt 0T 800 SIpIEIMOIA
peoe ou 109 Py Su fqo o o) 89" SIT 8% 1002 TSN
Jpom sak 100 Py SID qns o o 7w €8 0rE or 7861 QMIUHIN
wop (qnd dxo sA 100 qe[ sA py 3uf sA s10 qns salqo 10 SA JIS xeuwr sa dA) 20e sA pds uenb sA [enb posu o9 Ad© Al © u IO X 90In0S
81 L1 91 SI 14! €l cl I 01 6 8 L 9 S 14 [ I

panunuod | Jqe],

pringer

A's



795

781-813

Motiv Emot (2016) 40

peoe Sk dxo i Sup qo o 20e uenb v LL €11 90 S00T QIS UIISUB A
peoe Sk dxo Py Sup qns qo 208 [enb v L €11 v S00T QIS UIISUB A
peoe sk dxo PU SID [qo o 208 uenb v L €11 10" S00T QISD{UA)ISUBA
peoe sk dxo Py SI0 qns qlo ooe [enb A LL €11 €T S00T QISIUAAISUB A
peoe sk dxo PB Sup qo o ooe uenb v 08 0¢f1 v1— S00T QISIUIQISUB A
peoe sok dxo Py Sur qns 0 o0 Tenb v 08  0¢fl St S00T Q)SIUQISUB A
peoe sok dxa Py SI0 [qo o Joe uenb v 08 0fl 0 — S00T QISD{UAISUBA
peoe sok dxo Py SI0 qns o Joe [enb v 08 0fl IS S00T QISD{UA)SUBA
peoe sok 100 Py Su fqo o 2 TIA LL 06 6Lt €S 900T UAKRd X uBA
sAyd sk 100 PU [qo 10 xXew uenb o) 99 L 8§ w 0661 wnssoy UeA
Jom sok 109 Py SI0 qns s o] N (43 €8 ISy €T 10T Jdo01g USp UBA
J1om sok 100 Py SIo qns JIs d N 8 6L 1ISY 9T ¥10C }o001g Up ULA
J1om sok 105 Py SI0 qns JIs v N 18 oL ISy 61" 10T Ao901g Uap UBA
Jtom sok 105 Py SI0 qus JIs v N 78 oL ISy [4% 10T }o901g Uap UBA
JI0m Sk 100 i SI0 fqo JIs dky uenb \% 8¢ +6 Sy G861 13eA],
sAyd sk 100 Py SI0 [qo ylo Xew pds uenb o) N 8l Sy S00T SIISIS ],
1o sk dxo qe| SI0 fqo qo xew pds uenb vV dXA 1L 001 LT S661 Kysnag,
rom sok 100 Py SIS qns Jis v oL 6" SII e L00T adioy,
peoe sk 100 i Sup [qo o Xew ooe uenb o) I-A 6L SSI I 900C 103uIng
peoe sk 100 i Sup qo o Xew ooe uenb o) I-A 6L SSI Iea 900C 103uIng
peoe sok 100 Py SI10 [qo o xeur o0 uenb D IA 6L SSI 9% 9002 103uIng
peoe sok 100 Py SI0 [qo o xew PRl uenb D IA 6L SSI 6¢ 900T 198uIng
JI0m Sk 100 i Sup fqo o dky uenb A% 8 89% 0 — 6661 urens
y1om sok 100 Py SID qns o dk v L6 v8  89%  ¥I° 6661 ureng
YoM ou 100 Py Su fqo o dsy uenb o] 18 €Il S0— €861 PRI
yiom ou 100 Py Su fqo o dfy uenb o) 18 €Il v0— €861 qers
Srom ou 100 Py Sup o ds o) 18 €I 00 €861 qelg
peoe ou 100 PB Sup qo o Xew uenb N 69" Sevl 61" 200C yoopndg
peoe ou 100 i Sup qo o Xewt uenb o) 8L Se¥l  0S 200C yoopndg
peoe ou 100 Py Sup qo qo Xew uenb \% €L Sevl 8T 200C yoopndg
peoe ou 100 Py Sup [qo yo xew uenb v €L Sevl 00 200C yoopndg
sAyd sk 100 Sup fqo qo xew 208 uenb o) 8L Lyl 80 900C Keadg
peode sok 100 Py Su fqo o Xew o) 08 8 € €661 JuIg
peoe sok 100 Py Su fqo o Xew o) 08" 8S ¥s €661 RLIN
peoe sak 103 Py Su fqo po Xew o) 08" 8¢S wr €661 quIs
wop (qnd dxo sA 100 qe[ sA py 3uf sA s10 qns salqo 10 SA JIS xeuwr sa dA) 20e sA pds uenb sA [enb posu o9 Ad© Al © u 4 IO X 90In0S
81 Ll 91 SI 71 €l ! 11 0l 6 8 L 9 S 4 € [4 I

panunuod | Jqe],

pringer

A



Motiv Emot (2016) 40:781-813
796

Gt = T incentives did: the between-study correlation reported in
El 3 % B § £33 -‘§ =t 2 § Table 5 (variable # 8) showed a strong relationship, such
) Q L g 5 & & @ = . . . .
I SEE I h an overall need satisfaction was higher in studies
EEENT that me he incentive was
~2| s 53 § 8888 g8 §:§ where an incentive was present and t4€5 II; e
- & > > > s 25 Lo . = —.45. Again, 1
S =728 directly salient to performance, r
g . =3 E n . . 1 1 that
g £ 3 :ﬁ 2 not the presence of the incentive, but their salience
2 3; £ % 8 was related to need satisfaction. . ) the
5| 5558555 5]|% 2E8% Hypothesis 6 (that in the presence of 1ncent1vtesc,1 the
£33 Ex predictive validity of need satisfaction is atter'lua.e .
I g8 S8 directly-salient incentives and augmented for 1nd1re(;: "
o = & < 5 . R . in
- 2 3z = |2%EE 2 salient incentives) received support. As report'e
CE|lE R 22 =EE 228 =g g . indirectly salient to
—=| = © ® ‘I'l' k= = Table 2, when incentives present are indirectly 35
. ) ’ — . 1= .35-
o vZ= 8 'ICI’ performance (k = 8, N = 1145,. p=459%C dictor
P Z % § £ o 55), need satisfaction is a significantly stronger predi ’
- » 2] L2 & 7 L K —~ : ’ . . 1 1 cr-
TE| 88888858 818 5% = than when incentives present are dlrggtg éz}hentltzo }3)2)
§52= ¢ = =679, p = .22; o Cl = .12-.32).
s E formance (k = 8, N , . .
SEZEs . . i in the introduction,
E SEEED Consistent with our rationale laid out in
2 2988 %F o : incentives
2l e =222 5 =7 2 5|5 E‘E 8= there was not a significant difference between ince
“ 8 Z © ¢ @ © © -: > i% é-' being pI‘OVided (k — 16’ N = 1893, p= 38, 95 %
53R 9 _ .
= 2EES 2 CI = .29-47) or not (k = 36, N = 14,483, p = .36; 95 %
: P - CI = .32-40), indicating that the mere presence }‘l’r
< S £ £ £ = o . Lo :
vz 888588 8E Zag o absence of incentives had no significant impact on the
= 5 @E E predictive validity of need satisfaction.
é £3 e E % We also conducted several ancillary analyses of potf.ni
5} . : a
z ¥ 5 3 .fIL g §§ ﬁ“ tially relevant theoretical factors. Given the potel;llso
- & < ~ . . (S
- = = FF S E § s oversimplification of the performance construct, w -
o % 538 2 explored several other frameworks for performance .
o a2 = 1
s Eoog % Table 2); task vs. contextual, speed vs. accuracy, an
2 S=8 %= . i a
R 1 88¢2 typical vs. maximal. Although we did not pr0pOS€t dz
I B +8 &% § formal hypotheses, our post hoc analyses demor.lstrell e
= . ; er-
= g1 é'%a significant difference between typical and max1m§l pt :
2 5o % g formance, such that the relationship between nee S? lsi
2 £38=0o~ . maxima
2| = s S 55 5|5EE8T faction and performance was stronger for
5| T § S22 558358 ¢ N=11741, p = .32; 95 %
R T 83 I E performance tasks (k = 33, N = 11,741, ks (k= 13
3 58278 CI = 28-36) than typical performance tasks (h i
sfle s s oo v ol ERERS N =2581, p=.19; 95 % CI =.11-27). No other sig
A F:i ; ¢ E : nificant differences were found. .
o g T = . i C-
= “ mrrz A =253 As shown in Table 3, the importance Of: need s}elltls an
> E’: E & @‘;; tion did not vary significantly across dornalns,43s the 0(3)4-
©n o~ —~ g . — = N == . s
- 22288 fidence intervals for school (k = 38, N 16’0213 P e
2V ETE 05 % Cl = 30-38), work (k =33, N = 9013, p = 31
2|2 g 5 53 3|8z 85 95 % Cl= 2537, and physical domains (& = 20
cszzznna|léiniig N = 3852, p=40; 95 % CI = .35-45) all over o
2 NS ~ =] . . . —_
<o 7= dEd T!l € 9“.3, = one another. Nor did results vary significantly amon§7416
STglEs roups, including children (k = 12, N = ’
§&8acaf|l>g86 .82 ferent age groups, dol s (k= 30
. Q _— o — _— 9
nox 5 E B a § ;5 p = 32, 95 % CI = 25—39)’ adolesce 11 stu-
5322 = 14,343, p = .35; 95 % CI = .29-.41), college
£5508% o P 38; 95 % 32-44), and
E|£ 2258222 |82eLg dents (k =28, N = 3574, p = .38; -52—44),
o | S 88228 8 8 B2 S8 xE k=34, N=9091, p = .31; 95 % CI = .25-.37).
g 'S 823 adulis (k =33, N = ’ f the task also did not
E N E § 82 Also shown in Table 3, the nature of the ditv of need
= I X -
g gz g § ETSE appear to have an impact on the predictive yalldlty (f)‘1 dn i
- i 5 g s R satisfaction, as evidenced by overlapping Con18%g4
) 8l £ 2 w g 2 = =| 11 E&5F ) o iteria (k = 66, N = 18,094,
s | z 2 g £ ective criteria ’
E _elisizzigzlllgESE intervals for obj

@ Springer



Motiv Emot (2016) 40:781-813 797
Table 2 Meta-analysis of need satisfaction and performance
N k Tobs SD, p SD, 80 % Crl % err File Drawer Mean o 95 % CI
10 .90 .10 .05 Tex  Tyy 025 975
Overall 30,648 108 27 .12 34 14 A5 52 2049 184 475 79 84 31 37

Autonomy 11,937 46 22 .13 28 .16 .08 48 19.80 55 156 78 .83 23 33

Competence 20,924 70 30 .12 37 15 A8 .57 19.18 140 350 78 .83 34 40

Relatedness 6180 19 20 .11 25 13 08 41 2321 19 57 .80 .81 .19 31

Performance type

Quality 3311 15 33 .13 40 .16 20 .60 19.48 35 84 81 .84 32 A48

Quantity 13,290 44 25 11 30 .13 14 47 21.92 66 176 78 .88 .26 34

Task 29,376 105 27 .12 34 15 A5 .52 1998 179 462 79 84 31 37

Contextual 1091 3 27 00 33 .00 33 .33 100.00 5 13 .80 .83 33 33

Speed 1127 8§ 31 d0 0 340 11 21 48 38.90 17 42 79 .26 42

Accuracy 1349 12 23 .14 27 .16 07 47 30.28 16 43 81 .93 .18 .36

Typical 2581 13 .16 .12 19 14 .02 .37 24.85 8 29 a7 91 11 27

Max 11,741 33 25 .09 32 .10 19 46 33.16 50 132 a1 7 28 .36

Incentive present?

Yes 1893 16 .31 15 38 .18 A5 .62 24.11 34 83 80 .85 .29 47
Salience: indirect 1145 8§ 37 12 45 15 26 .64 28.34 22 51 81 .85 35 55
Salience: direct 679 8§ 19 12 22 13 05 .39 44.41 7 22 79 12 32

No 14,483 36 30 .10 .36 .11 22 .50 23.47 72 180 80 .85 32 40

N = number of participants/subjects; k = number of independent samples; r,,s = observed correlation after removing sampling error;
SDgy,s = standard deviation after removing sampling error; p = corrected population correlation; SD,, = corrected population standard devia-
tion; 80 % Crl = the lower and upper range of the 80 % credibility interval of the true population correlation; % o> error = percentage of
variance in the corrected population correlation accounted for by statistical artifacts (error); Filedrawer = number of unpublished/unavailable
studies at p = .10 or .05 needed to pull the corrected population correlation below that value; Mean o = mean Cronbach’s alpha reliability
estimate; r, = mean reliability of the independent variable; ry, = mean reliability of the dependent variable; 95 % CI = the lower and upper

range of the 95 % confidence interval of the true population correlation

p = .33; 95 % CI = .29-.37), subjective criteria (k = 42,
N =11211, p =.34; 95 % CI = .30-.38), self-report
(k=121, N=6068, p=.41; 95 % CI = .35-47), and
non-self report (k =84, N =122538, p=.31; 95 %
CI = .28-.34) criteria.

Finally, we conducted several exploratory analyses of
methodological factors. There were no significant differ-
ences as a function of a study’s temporal separation of
measurement of the IV and DV in Table 4 (i.e., cross-
lagged, lagged, or recursive sampling). Similarly, the time
lag (in days) between measures reported in Table 5 showed
no relationship to observed effect size (r = —.05) or to
average levels of need satisfaction (r = .00). Study loca-
tion (i.e., lab versus field studies), research methodology
(i.e., correlational vs. experimental), and publication status
(i.e., published vs. unpublished) showed no significant
differences in Table 4. The observed effect size was
unrelated in Table 5 to study response rate (r = .12),
percent female (r = .08), or year of publication (r = .12).
It was, however, positively related to percent white
(r = .35).

Discussion

The current research has been needed for some time. For
over 40 years, SDT and its six component theories have
held that satisfaction of basic psychological needs is criti-
cal to optimal function across life domains. Yet, although
SDT is considered one of the major theories of human
motivation, the importance of need satisfaction for per-
formance has infrequently been the main focus of primary
studies. In part, this was because previous research drew
conflicting conclusions with regards to incentives, need
satisfaction, and performance. But also, it was because an
adequate response to critics of need satisfaction in the
workplace was too infrequently articulated. Further, there
was a lack of cumulated evidence and supporting theory to
demonstrate need satisfaction-performance links. It was
unclear (and never directly examined) whether the joint
role of incentives and need satisfaction were antagonistic
with both each other and with performance. Aggregation
was needed because primary data are often not well suited
to explore critical moderating factors, such as incentive
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Table 3 Moderators of need satisfaction and performance

N k Tobs SD, p SD, 80 % Crl % err File Drawer Mean o 95 % CI
.10 .90 .10 .05 Fxx Tyy .025 975

Context

School 16,249 38 27 A1 34 13 18 .50 2143 65 167 .79 .83 .30 .38

Work 9013 33 25 14 31 17 .10 52 16.54 50 132 .80 .84 25 37

Physical 3852 20 32 .10 .40 12 25 .56 32.53 44 108 77 .84 .35 45
Age

Child 2746 12 .26 .10 32 12 .16 A7 31.18 19 50 5 .87 25 .39

Adolescent 14,343 30 27 12 35 14 .16 54 15.80 51 132 79 .81 .29 41
College 3574 28 32 13 38 15 .19 57 31.23 62 151 .80 .87 32 44

Underclassmen 936 7 25 .08 29 .09 18 40 54.62 11 28 .76 .95 22 .36

Upperclassmen 437 4 27 .10 31 A1 17 45 47.31 7 18 .81 .95 .20 42

Adult 9091 34 25 .14 31 17 .10 .52 16.62 51 136 .80 .84 25 37
Criteria

Objective 18,094 66 .26 13 33 .16 13 .52 19.83 106 277 .80 .82 .29 37

Subjective 11,211 42 28 12 34 15 15 .53 19.50 76 193 .80 .85 .30 .38

Self-report 6068 21 32 11 41 13 24 57 25.57 46 113 .79 .81 .35 47

Non-self report 22,538 84 .26 12 31 14 13 49 20.95 134 353 .80 .87 28 34

N = number of participants/subjects; k = number of independent samples; rops = observed correlation after removing sampling error;
SD,y,s = standard deviation after removing sampling error; p = corrected population correlation; SD,, = corrected population standard devia-
tion; 80 % Crl = the lower and upper range of the 80 % credibility interval of the true population correlation; % o error = percentage of
variance in the corrected population correlation accounted for by statistical artifacts (error); Filedrawer = number of unpublished/unavailable
studies at p = .10 or .05 needed to pull the corrected population correlation below that value; Mean o = mean Cronbach’s alpha reliability
estimate; r, = mean reliability of the independent variable; r,, = mean reliability of the dependent variable; 95 % CI = the lower and upper
range of the 95 % confidence interval of the true population correlation

salience and criterion type. In cases like this, where
cumulation is needed, theory is lacking, and existing
findings contradictory, meta-analysis is an ideal solution
(Schmidt and Hunter 2001). To address this gap, the cur-
rent meta-analysis examined the relationships among not
just incentives and need satisfaction, but also performance.

It was not surprising to find that the true population
correlation with performance is solidly positive for all three
psychological needs: those who perceive their needs are
met tend to outperform those who do not. This finding was
most robust, as expected, for the need for competence. This
finding is in line with dozens of studies demonstrating that
individuals with higher self-efficacy tend to be higher
performers (Stajkovic and Luthans 1998). Effects for
autonomy are consistent with the Job Characteristics
Model (Hackman and Oldham 1976), which specifies
autonomy as a core job dimension that serves to enhance
motivation through an improved sense of responsibility.
We were somewhat surprised by the predictive utility for
autonomy and for relatedness needs. Although relatedness
needs showed a positive relationship to performance, their
impact was comparatively more modest, p = .25. It is
unlikely this is a measurement issue, given the relatively
high mean alpha of the IV and relatively precise meta-
analytic estimate. Perhaps this aligns with the criticisms of

@ Springer

some (e.g., Locke and Latham 1990) that individuals must
perform their job, regardless of whether they find their
peers, managers, or subordinates supportive.

Our findings from a fresh perspective advance the
debate surrounding incentives and need satisfaction.
Incentivization per se has little omnibus effect on overall
need satisfaction. Instead, as expected, the impact of
incentives in practical contexts is dictated by how salient
the incentives are: incentives undermine need satisfaction
when they are directly tied to performance and vice versa.
These results are consistent with predictions made by self-
determination theory. They are also consistent with the
pattern for intrinsic motivation and incentives found by
Cerasoli et al. (2014) and Deci et al. (1999). However, we
did not expect the results to be as robust. Perhaps our
study-level finding that incentive salience predicts need
satisfaction at r = —.45 is stronger than the incentive-in-
trinsic motivation link observed by Cerasoli et al. and Deci
et al. because need satisfaction is a more proximal outcome
of incentives and mediates the relationship between
incentives and intrinsic motivation.

Thus, at a minimum, our data enables a preliminary
response to skeptics who summarily dismiss the impor-
tance of need satisfaction in applied contexts. The general
critique against SDT in performance contexts has stood
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Table 4 Methodological moderators of need satisfaction and performance
N k Tobs SD, p SD, 80 % Crl % err File Drawer Mean o 95 % CI
.10 .90 .10 .05 Fxx Tyy 025 975

Temporal separation

Cross-sectional 20,034 66 .29 .10 35 12 20 .50 27.28 125 317 79 .84 .32 .38

Lagged 11,398 46 24 .15 29 18 06 .53 15.10 64 175 78 85 24 34

Recursive 3310 15 .20 21 25 26 —-.08 .57 9.82 15 45 .82 78 .12 .38
Study location

Field 28,588 88 .28 12 34 14 Jd6 52 19.09 158 405 79 84 31 37

Lab 1581 18 .23 13 26 .15 07 46  37.00 23 65 79 1.00 .19 33
Methodology

Correlational 28,757 89 .28 12 34 14 A5 52 1813 160 409 79 84 31 37

Experimental 1710 19 .26 .10 32 12 Jd6 47 5253 30 80 5 87 .26 .38
Publication status

Published 25,618 87 .29 12 35 .14 A7 .53 2092 165 418 .80 84 32 .38

Unpublished 5299 21 22 12 28 .14 09 46 22.82 25 71 5 83 21 35

N = number of participants/subjects; k = number of independent samples; r,,s = observed correlation after removing sampling error;
SDgys = standard deviation after removing sampling error; p = corrected population correlation; SD,, = corrected population standard devia-
tion; 80 % Crl = the lower and upper range of the 80 % credibility interval of the true population correlation; % o? error = percentage of
variance in the corrected population correlation accounted for by statistical artifacts (error); Filedrawer = number of unpublished/unavailable
studies at p = .10 or .05 needed to pull the corrected population correlation below that value; Mean oo = mean Cronbach’s alpha reliability
estimate; r, = mean reliability of the independent variable; ry, = mean reliability of the dependent variable; 95 % CI = the lower and upper

range of the 95 % confidence interval of the true population correlation

unanswered for over 25 years: assuming foundational
characteristics of performance such as control and incen-
tives thwart need satisfaction, what can be the applied
value to organizations (cf., Donovan 2001; Locke and
Latham 1990)? We have argued that incentives are not
inherently inimical to need satisfaction: it’s how they’re
used. As above, we show that the mere presence of
incentives has very little effect on need satisfaction.
Instead, drilling down deeper, our data show that incentives
that are less directly linked to performance actually boost
need satisfaction.

Previous research has established that incentives them-
selves predict performance (Jenkins et al. 1998), and our
research extends this by showing that need satisfaction and
incentives play a joint role in performance contexts. Our
current findings show that the mere presence of incentives
has little to no impact on the degree to which need satis-
faction predicts performance. The real strength in our
findings is that the salience of the incentive is much more
impactful. Need satisfaction matters least to performance
for direct incentives and most for indirectly salient incen-
tives. Given the magnitude of their joint effects, the com-
bined roles of incentives and need satisfaction cannot be
ignored in performance contexts.

It merits discussion that our hypothesis surrounding
performance quality vs. quantity was not significant. We
hypothesized that need satisfaction would be more strongly

related to performance quality, as such types of tasks tend
to require more of the personal investment and work
engagement (Rich 2006) that drives performance. While
the relationship was indeed stronger for quality (p = .40)
than quantity (p = .30) type tasks, the confidence intervals
overlapped, indicating that the difference may not be
meaningful. This difference was however similar to Cera-
soli et al.’s (2014) findings for quality (p = .35) and
quantity (p = .26) and are consistent with those of
McGraw (1978) and predictions by Vansteenkiste et al.
(2004). Thus, although our effect is smaller than antici-
pated, it is likely that there is a greater effect of need
satisfaction for quality than for quantity.

Given our mixed support for Hypothesis 4, we explored
additional dimensions of performance. As can been seen in
Table 2, the relationship between need satisfaction and
performance was significantly stronger for maximal than
typical performance. In hindsight, this is not surprising
given that maximal performance reflects how one is per-
forming when exerting as much effort as possible (e.g.,
Sackett et al. 1988). It is no surprise then, that competence,
autonomy, and relatedness are more strongly related to
performance when one is highly motivated to do well,
compared to an average or day-to-day level of
performance.

Finally, we note that we have followed the calls of
previous research to use the POMP method (Cerasoli et al.
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2014), which unlocks a wealth of data for subsequent
researchers. Although this data goes well beyond the scope
of the current research, there are several findings worth
noting. In Table 5, we have broken down further by
specific need. For the most part, assessing overall need
satisfaction makes sense because the effects of all three
needs have similar directions and magnitudes of effect; for
example, the link between objective vs. subjectively mea-
sured criteria and average levels of need satisfaction was
similar in direction and magnitude across all three needs
(r = .23, .25, .23). However, in line with theory, the effect
may vary as a function of the need being assessed. For
example, as we elaborate upon below, levels of need sat-
isfaction appear related to sample percent White for com-
petence (r = .21), but not for autonomy (» = .07) or
relatedness (r = —.08). This suggests using the overall
composite (r = .07) may mask certain findings. We sug-
gest future researchers use discretion when deciding whe-
ther to use an overall assessment of need satisfaction.

From Table 3 and Table 5, there appears to be the pos-
sibility of a curvilinear impact of age on the need satisfac-
tion-performance relationship: need satisfaction matters
most to performance for those of college age, and less so for
adults and children. This could be due to the fact that college
students are more stressed than any other age group (e.g.,
APA 2015); thus, underscoring the importance of psycho-
logical need fulfillment on performance. Consistent with the
Job Demands Resources Model, psychological need fulfill-
ment likely acts as a resource fundamental to achieving
performance goals (e.g., Schaufeli and Bakker 2004), and
this is especially true among those experiencing more stress,
burnout, and exhaustion. To explore this possibility, future
research should follow the lead of previous scholars (e.g.,
Van den Broeck et al. 2008) and examine how need satis-
faction and psychological stress influence performance,
namely among vulnerable populations.

In reference to other demographic factors, Table 5
shows the need satisfaction-performance link to be stronger
(r = .35) and perceived competence to be higher (r = .21)
among samples reporting a higher percent White. While
the main tenets of SDT have typically applied across cul-
ture and context, future research might examine where
there are differential effects of psychological need satis-
faction for race. These findings are consistent with research
showing that Whites tend to report higher levels of self-
efficacy (e.g., Ross and Sastry 1999) and perceived com-
petence (e.g., Pintrich and Schunk 2002) than other
demographic groups. However, these results may be con-
founded by socioeconomic status (Graham 1994). Fur-
thermore, predominantly White samples were associated
with studies that offered direct (vs. indirect; r = .97)
incentives, and utilized tasks assessing accuracy (vs. speed;
r =.59), quality (vs. quantity; r = —.39), and maximal

@ Springer

(vs. typical; r = .66) performance. We did not find
meaningful relationships for gender.

Finally, we examined several methodological factors in our
between study analysis, but few demonstrated any meaningful
effects. For instance, the observed effect size appeared largely
independent of study setting (field vs. lab, » = —.07), research
methodology (correlational vs. experimental, r = .03), time
lag between measurements (r = —.05), or nature of the cri-
teria (objective vs. subjective, r = —.08). This suggests that
the relationship between need satisfaction and performance is
largely unaffected by contextual variables. However, the
effect of need satisfaction on performance was stronger for
published vs. non-published research (r = .24). Many of
these relationships in Table 5 were ancillary to our main
focus, but may be important for future research.

Implications for theory and research

The current review affirms the hypothesis that satisfaction
of basic psychological needs is linked to performance,
although there remain unanswered questions. While theo-
retically supported, it remains to be seen whether our
proposed mechanisms for the link between need satisfac-
tion and performance hold up. For example, future
researchers should empirically examine whether the rela-
tionship between perceived autonomy and performance is
mediated by locus of causality, volition, and choice.

We designed this review with the hopes that it would
foster future research. Future research might meta-analyt-
ically examine the relationships among incentives, need
satisfaction, intrinsic motivation, and performance, perhaps
through meta-analytic regression or path-modeling. Such
research could serve several aims. It would provide addi-
tional closure to the incentive debate, demonstrating whe-
ther the relationship between incentives and erosion of
intrinsic motivation is in fact mediated by thwarted need
satisfaction, a core tenet of both self-determination theory
(Ryan and Deci 2000) and its component cognitive eval-
uation theory (Deci 1972). If our findings for incentive
salience held, such research might also show that using
non-salient incentives boosts performance by bolstering
need satisfaction as well as intrinsic motivation.

We also note that performance is a broad, multifaceted
construct (Campbell et al. 1993). If performance is to be
predicted well, it must be well defined and suited to the pre-
dictors at hand (Guion 1998). We hypothesized a more fine-
grained need-satisfaction - performance relationship by
breaking down into quality and quantity. Although our find-
ings were consistent with the expectation that quality would be
more strongly predicted by need satisfaction than quantity, the
magnitude of the difference was less than expected. However,
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we did find a significant difference between maximal and
typical performance. As shown by Klehe and Anderson
(2007), motivation and ability likely have differential effects
on typical vs. maximal performance. Our findings suggest that
future researchers should take into account multiple dimen-
sions of performance, such as task versus contextual behavior
(Podsakoff et al. 2009), behaviors versus results (Campbell
etal. 1993), and team versus individual outputs (Tannenbaum
and Cerasoli 2013). The cell size in some analyses, for
example non-self report performance in Table 3, k = 84,
provides ample opportunity for subsequent researchers to drill
down where we were not focused.

As others have suggested (Nieminen et al. 2011), our
ancillary findings suggest that generalizability from any
single study to a larger population must be taken with
extreme care. We warn future researchers against one
finding in particular, that effect sizes were higher in pub-
lished studies, reflecting a potential publication bias in the
literature.® This unfortunately means that researchers likely
have to seek out and find large effect sizes to get primary
research published (Cortina and Landis 2009). And, it’s
important to reiterate that findings from one sample or
context may not generalize to the next (Dipboye 1990). For
example, our findings suggested that need satisfaction may
matter more to performance for certain demographics.

Implications for practice

The primary practical implication is that psychological needs
are not just “nice to have”: they play a central role in per-
formance contexts. Addressing psychological need satisfac-
tion, as we show here, can have performance benefits to
organizations for employees, students, and even athletes. But
beyond this, there are many indirect benefits as well. Orga-
nizations seeking to be better corporate citizens can boost
engagement, intrinsic motivation, and psychological well-
being by instituting policies and programs that help employ-
ees meet their need for autonomy, competence, and related-
ness. In turn, an extensive body of work has shown that
improved engagement (Christian et al. 2011), intrinsic moti-
vation (Cerasoli et al. 2014), and psychological well-being
(Ford et al. 2011) are associated with higher performance.
Interventions to bolster the need for competence are
likely have the most utility. One consideration is a goal-
setting system. A formal or informal goal setting system
encourages individuals to set, fully endorse, and strive for
goals that are specific, attainable, and valuable. The act of
setting, striving for, and attaining a goal has a strong
impact on perceptions of competence and self-efficacy

3 Reference to a funnel plot (available from the authors) suggested
the effect was uniform and not substantial.

(Locke and Latham 2002), which in turn positively impact
performance (Stajkovic and Luthans 1998). More impor-
tantly, goal setting has been established through several
meta-analyses and hundreds of studies to be a highly
effective way to boost performance: individuals who set
goals outperform those who do not (Locke and Latham
1990, 2002; Tubbs 1986). Whether goals are established
formally or informally, it’s also important to provide
timely, positive feedback; publicly acknowledged accom-
plishments can improve subsequent competence and per-
formance (Kluger and DeNisi 1996).

Previous research indicates that there is a strong link
between autonomy supportive environments and an individ-
ual’s perceived need satisfaction (Gagné 2003; Gagne et al.
2003) Considered alongside our findings, this suggests inter-
ventions to boost perceived autonomy will also be valuable to
organizations. Telework, a strong facilitator of autonomy
(Gajendran and Harrison 2007), has been on the rise in the
past decade. Telework refers to the “...proportion of job
function(s) performed by employee away from both other
employees and the organization’s established physical base of
operations, using various forms of [technology] to maintain a
virtual presence” (Nicklin et al. 2015). Telework’s benefits
are broad. To society, it reduces automobile traffic, frees up
office space, and reduces pollution. To employees, it boosts
autonomy by granting a greater sense of control over the pace
of work and often by increased ownership and accountability
in the work. Organizations reap these benefits in many ways:
the higher autonomy telework provides is associated with
higher performance (Gajendran and Harrison 2007), as well
as improved productivity, retention, and commitment (Martin
and MacDonnell 2012). Telework also reduces overhead,
broadens the potential talent pool, and reduces downtime due
to vacation/sickness (Nicklin et al. 2015).

Finally, relatedness needs can (and should) be fostered.
Providing explanations (rather than excuses) makes indi-
viduals feel more respected, have a positive view of the
organization, and engage in positive behavior going for-
ward (Truxillo et al. 2009). Posting and adhering to agreed-
upon policies is also key: the “game” has to be fair. Per-
ceptions of injustice impact organizational commitment,
turnover intentions (e.g., Simons and Roberson 2003),
satisfaction, and well-being (e.g., Schmitt and Ddorfel
1999). From a social exchange theory perspective, trust and
perceptions of support are important factors for satisfac-
tion, performance, and well-being (e.g., Aryee et al. 2002).

Limitations
A potential theoretical shortcoming is our simplification of

incentives. We treated incentives as categorically present
vs. non-present, and directly vs. non-directly salient. In

@ Springer



806

Motiv Emot (2016) 40:781-813

theory, incentives come in varying degrees from various
sources that change in magnitude over time. However, this
tradeoff in theoretical richness is intentional, in that its
conceptual simplicity aids understanding and even more
important, action. Whereas previous incentive contingen-
cies may have had a high degree of internal validity (Deci
et al. 1999), they were unlikely to occur frequently in
applied settings (Cerasoli et al. 2014). Although our
framing of incentives in terms of salience is a simplified
treatment, it nevertheless enables practitioners to consider
it when building compensation programs.

Another limitation of our study is the inability to
account for the level or strength of the incentive. This is a
limitation many have noted is common to research on
incentives (e.g., Cerasoli et al. 2014; Jenkins et al. 1998). It
stands to reason that all things equal, a larger incentive
(e.g., $100) should be more motivating than a smaller one
(e.g., $1.00). However, demonstrating the strength of this
effect in a single primary study is challenging because all
things are rarely equal, and human behavior never occurs
in a vacuum (Ross and Nisbett 1991). The issue is all the
more difficult with meta-analysis, since it’s difficult to
place incentives from different studies on the same relative
metric. Even if in the same currency (e.g., all financial
incentives), $1.00 to a child does not have the same
incentive value as $1.00 to an adult. Thus, although we
showed there to be an effect for the presence of incentives,
we simply cannot speak to the strength of the effect for
incentive size.

Notably, we did include some samples from individuals
under 18 years of age in our analyses, but do not believe
this has a substantial bearing on the results. From a the-
oretical standpoint, we have no reason to believe that the
relationships expected for adults would be opposite to
those expected or invalidated for younger individuals, an
issue addressed by others (e.g., Greenberg 1987). Further,
Cerasoli et al. (2014) in a very similar meta-analysis on
the link between intrinsic motivation and performance (as
moderated by incentives), found no reason to believe that
their results would have varied substantively by excluding
children from their analyses. Finally, less than 15 % of
the overall sample were children, which would not change
the overall conclusions even if there were opposite
effects.

A limitation common to meta-analyses is the limited
ability to draw causal inferences (Shadish 1996). Because
our analyses are based largely on cross-sectional data, our
conclusions are similarly limited; causal attributions, while
theoretically based, cannot be firmly established with
cross-sectional data (Ford et al. 2011; Tannenbaum and
Cerasoli 2013) and reciprocity is hard to rule out. For
example, there is almost certainly some degree of
reciprocity between satisfaction of competence needs and

@ Springer

performance: those who feel more competent perform
better and those who perform better feel more competent.
Claims surrounding linear causality are also challenging,
given some temporal research on motivational factors
suggesting non-linearity (e.g., Cerasoli and Ford 2014;
Gottfried 1990). However, given the lack of difference we
found among cross-sectional data (i.e., NS and perfor-
mance measured concurrently), longitudinal data (i.e., NS
measured before performance), and recursive data (i.e.,
performance measured before NS), this is not likely to have
a substantial impact on the conclusions we draw here.

Several other limitations are also common to meta-analysis
in general. It is tempting to consider meta-analysis as being
more objective or authoritative than primary data. While
meta-analysis does provide procedures for cumulating
knowledge (Schmidt and Hunter 2001), it involves dozens of
subjective decisions (Lepper et al. 1999), so it is important to
remember it is both an art and a science (Cerasoli et al. 2014;
Rosenthal and DiMatteo 2001). We have of course taken
recommended steps to reduce threats to the validity of our
findings (Cooper 2003), such as subjectivity (Eysenck 1994)
and various checks for publication bias (Aguinis et al. 2011).
Even so, some limitations remain. A small number of studies
or small sample size limits the conclusions we can reach in
certain cells. For example, indirect and non-direct incentives
each had only eight samples, suggesting that the reader draw
conclusions with care. However, we feel confident based on
our search techniques that these cells are small due to holes in
the literature, rather than in studies we may have missed (and
for which future research could benefit).

Conclusion

People spend more waking time in performance contexts
(work, school) than almost anywhere else (Bureau of Labor
Statistics 2013). Although widely considered one of the
major theories of human motivation, SDT has historically
received a lukewarm welcome in such contexts. Tradi-
tionally, SDT has been welcomed for its explanation of
softer criteria such as well-being, but often ignored or
explored secondarily for more concrete performance cri-
teria (Locke and Latham 1990).

We have provided a response to critics of SDT and filled
a void in the literature by aggregating research on the role
of need satisfaction in performance. Through meta-analytic
means, we looked at the combined role of incentives and
need satisfaction in performance contexts. We found that at
school, work, and in physical (e.g., exercise, sport)
domains, the needs for autonomy, competence, and relat-
edness matter. Importantly, we extended previous research
on intrinsic motivation (Cerasoli et al. 2014) by
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demonstrating that need satisfaction and indirectly salient
incentives are not only compatible, the two have syner-
gistic effects on performance. We implore researchers and
practitioners to avoid the temptation to oversimplify
incentives as mere presence, and instead look more deeply
into incentive salience.
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