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The finding that extrinsic rewards can undermine Infrinsic motivasion has been
nighly cortroversial since it first appeared (Dect, 19713, A meta-anaivsiy pub-
lished in this journal (Cameron & Pierce, 1994) concluded that the under-
mining effect was minimal and largely inconsequential for educational policy.
However, a more recent meta-analysis (Deci, Koestner, & Ryan, 1999)
showed that the Cameron and Pierce meta-analysis was seriously flaved and
that its conclusions were incorrect. This article briefly reviews the results of
the more recent mera-analysis, which showed thet tangible rewards do indeed
have u substantial undermining effect. The meta-analysis provided strong
support for cognitive evaluation theory (Deci & Ryan, 1980), which Cameron
and Pierce had advocated abandoning. The results are briefly discussed in
terms of theiv relevance for educational practice.

Gold stars, best-student awards, honor roles, pizzas for reading, and other
reward-focused incentive systems have long been part of the currency of schools.
Typically intended to motivate or reinforce student learning, such technigques have
been widely advoeated by some educators, although, in recent years, a few com-
mentators have questioned their widespread use. The controversy has been
prompted in part by psychological research that has demonstrated negative effects
of extrinsic rewards on students’ intrinsic motivation to learn, Some studies have
suggested that, rather than always being positive maotivators, rewards can at times
undermine rather than enhance self-motivation, curiosity, interest, and persisience
at tearning tasks. Because of the widespread use of fewards in schools, a careful
surmmary of reward effects on intrinsic motivation would seem to be of consider-
able impoertance for educators.

Accordingly, in the Fall 1994 issue of Review of Fducational Research,
Cameron and Pierce (1994) presented a meta-analysis of extrinsic reward effects
on intrinsic motivation, concluding that, overall, rewards do not decrease intrinsic
motivation. Impiicitly acknowledging that intrinsic motivation is imporiant for
learning and adjustinent in educational settings (sce, e.g., Ryan & La Guardia,
1999), Cameron and Pierce nonetheless stated that “teachiers have no reason to
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resist implementing incentive systems in the classroom” (p. 397). They also advo-
cated abandoning Deci and Ryan’s (i980) cognitive evaluation theory (CET),
which had initizlly been formulsted 1o explain both positive and negative reward
effects on intrinsic motivation.

In the Spring 19906 issue of RER, three commentaries werce pubhsncd (Kohn,
1596, chpcr Keavney, & Dirake, 1996; Ryan & Deci, 1990) atguing that Cameron
and Pierce’s meta-analysis was flawed and that its conclusions were unwarranted.
In that same issue, Cameron and Pierce (1996) responded to the conumentariss by
claiming that, rather than reanalyzing the data, the authors of the three commen-
taries had sugpested “that the findings are invalid due to intentional bias, deliber-
ate misrepresentation, and inept analysis” ( p. 39). Subtitling their response “Protests
and Accosations Do Not Alter the Results,” Cameron and Pierce stated that any
measingful criticism of their article would have to include a reanalysis of the data.
Subseguent to that interchange, Risenberger and Cameron (1996) published an arti-
cle in the American Psychoiogist summarizing the Cumeron and Pierce (1994)
meta-analysis and claiming that the so-calied undermining of intrinsic motivation
by exirinsic rewards, which they said had become accepted as reality, was in fact
largely a myth.

Wc do not claim that there was “intentional bias” or “deliberate misreprescnta-
tion” in either the Cameren aid Pierce (1994) meta-analysis or the Eisenberger and
Cameron {1996} article, but we do believe, as Ryan and Deci argued in 1996, that
Cameron-and Pierce used some inappropriate procedures and made numerous
crvors in their meta-snalysis. Therefore, because we believe the problems with their
meta-analysis made their conclusions invalid, because we agree that a useful critique
of their article must involve reanalysis of the data, and because the issue of reward
effects on intrinsic motivation is extremely important for educators, we performed
a new meta-analysis of reward effects on intrinsic motivation {Deci, Koestmer, &
Ryan, 1999), Our mets-analysis included 128 experiments, organized so as to
orovide a test of CET, much as Cameron and Pierce had dore. The new meta-
analysis, which we summarize in this article, showed that, in fact, tangible rewards
do significantly and substantially undermine intrinsic motivation, The meta-analysis
provided strong-support for CET and made clear that there is indeed reason for
teachers to exercise great care when using reward-based incentive systems.

‘The new meta-analysis was published in Psvchological Bulletin (Deci et al,,
1999). Included in that article was an appendix table (here reproduced with per-
mission as Table 1a) listing every study in the meta-anafysis and explaining exaetly
where errors were made by Cameron.and Pierce, how our meta-analysis corrected
their emrors, andé what studies were included in ours that had been overlooked or
oniiticd by them. The table allows interested readers to see for themselves exactly
how it is that Camseron and Plerce’s meta-analysis-and our meta-analysis amrived at
such different conclusions.

In the seven years since the publication of Cameron and Plucc 5 (1994} article,
academics, school administrators; and classroom teachers from many coumtries
huve spoken to us about the article, making it clear that the conclusions of the arti-
cle had heen widely disseminated and thatthe issue of reward effects is of consid-
erable interest to educators around the world. Given the great importance of this
issue:-for education, then, the current erticle is intended to set the record straight for
the many readers of RER. In this article, we provide a brief description of CET,

o]
-



Extrinsic Rewards und Intrinsic Motivation

because it has guided much of the research in the field. "This is followed by a sum-
mary of the methods and results of our imeta-analysis and, finally, a discussion of
the relevance of the results for education.

Cognitive Evaluation Theory

CET proposes that underlying intrinsic motivation are the innate psychological
needs for competence and self-determination. According to the theery, the effects
on intrinsic metivation of external events such as the offering of rewards, the deliv-
ery of evaluations, the setting of deadlines, and other motivational inputs are a
function of how these events influence a person’s perceptions of competencee and
seif-determination. Events that decrease perceived seif-determination (i.e., that
lead to 2 miore extetnal perceived locus of causality) will undermine intrinsic moti-
vation, whereas those that increase perceived self-determination (1.e., that lead to
amore internal perceived locus of causatity) will enhance intrinsic metivation. Fur-
thermore, events that increase perceived-competence will enhance intrinsic moti-
vation 50 long as they are accompanicéd by perceived self-determination (e.z.,
Ryan, 1982), and those that decrecase perceived competence will diminish intrin-
sic motivation. Finally, rewards (and other external events) have two aspects. The
informational aspect conveys self-detcrmined competence and thus enhances
intrinsic metivation. In contrast, the controlling aspect prompts an external per-
ceived tocus of causality (i.e., low perceived self-determination) and thus under-
mines intrinsic motivation,

As noted, CET applies not only to reward etfects but to the effects of various
other external factors such as evaluations (Smith, 1975), deadlines (Amabile,
Delong, & Lepper, 1976), competition (IDeci, Betley. Kahle, Abrams, & Perac,
1981), and externally imposed goals (Mossholder, 1980), as well as to the general
climate of tlassroems, schools, and other interpersonal settings (e.g., Deci, Connell,
& Ryan, 1989; Deci, Schwartz, Sheinman, & Ryan, 1981). In this article, however,
we focus enly on CET as an explanation {or reward effects,

In making predictions about reward effects on intrinsic motivation, CET ana-
lyzes the type of reward and the type of reward contingency to determine whether
the reward is likely to be experienced as informational or controlling. The theory
acknowledges that in some cases both the informational and contrelling aspects
will be sormnewhat sulient, $o, in those situations, additional faciors are taken into
acconnt in making predictions. We begin our discussion of CET’s reward-effect
predictions by distinguishing between verbal rewards and tangible rewards, con-
sidering verbal rewards first and then moving on to tangible rewuards.

Verbal Rewards

Although we do not usuaily use the term verbal rewards, preferring instead to
speak of “positive feedback.” we do use that term here in order to include the
positive-feedback studies within the general category of reward effects. Verbal
rewards typically contain explicit positive performance feedback, s6 CET pradicts
that they are likely to enhance perceived competence and thus enhance intrinsic
maotivation, In the meta-analysis, we tested the hypothesis that verbal rewards
would enhance intrinsic motivation.

Nonctheless, verbal rewards can have a significant controlling aspect leading
people to engage in behaviors specifically 1o gain praise, so verbal rewards have
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the potential 1o undermine intrinsic motivation. The theory therefore suggests that
the interpersonal context within which positive feedback is administersd.can influ-
ence whether it will be interpreted as informational or controlling. As used here,
the term irrerpersonal context vefers to the social ambience of setfings, such as
classrooms, as they influence peopie’s experiencé of self-determination (Deci &
Ryan, 1991). When studied in laboratory experiments, the interpersonal climale is
usnally manipalated in terms of the interpersonal style used by the experimenter
when providing the feedback (2:g., Ryan, 1982; Ryan, Mims, & Koestrer, 1983).
An interpersonal context is considered contrelling to the exient that people feel
pressured by it to think, feel, or behave in particular ways. Verbal rewards admin-
istered w;thm 5uch a c«antext are thus more i k,t,ly 1o be experi emcd as wmrol mg
mta,rpm,anaz st) le mtended.- to nw-ke bt.udenm do what he or she wanls_ !hem to, ver-
bal rewards administered by that teacher arc likely 10.be experiensed. as control-
ting. In a supplemental meta-analysis involving Sve studies, wetested the prediction
that controlling positive feedback would lead 10 less intrinsic motivation than infor-
mational positive fecdback.

Tangible Rewards

Unhke Verbal by uwards tangible rewards are frequently offered to. penplc as an
inducement 1o engage i a behavior in which they might not otherwise engage.
Thus, according to CET, tangible rewards will tend to be experienced as control-
ling, and -as. a result they will tend to decrease intrinsic motivation. The meta-
analysis tested the hywothcslx that, overall, 1angible rewards would dc.,re,ase intringic
motivation. _ :

In order for :.mgxbl rewards o be emersenmd a5 umtrollmg, however pt:ople
would need 1o be engaging in the behavior for the rewards; that is, they would need
10 expect that the behavior would leud to the rewards. If tangible rewards are given
uncxpectedly to pcuplc alter they have finished a task, the rewards are less Jikely
to be experienced as the reason for doing the task and are thus less likely to be detri-
mental 1o intrinsic motivation. The meta-analysis.tested the hypothesis that un-
expecied tangible rewards would not undermine. intrinsic motivation; whereas
expected tangible rewards would. :

Expected tangible rewards can be admuuslercd lllrm.gn VATIOUS commgepcxes
that is, they can be made contingent upon different aspects of task-related behavior.
In making more refined predictions about the offects of expected tangible rewards on
intrinsic motivation, CET tskes account of task contingency. Ryan et al. (1983} spee-
ified three types of reward conlingencies: fask-noncontingent rewards, which do not
require engaging m the activity per se but are insiead given for some other reason
such as simply participating in. the cxperiment; tusk-contingent rewards, which
require doing or completing the target activity; and performance-contingent rewards,
which recarire performing the activity well, matching a standard of excellence, or sur-
passing a specificd criterion {e.g.. doing better than half of (he other patticipanis).

A further distinction has been made hetween task-contingent rewards that specii-
ically reguire completing the farget task (herein referred to as compledon-contingent
rewmls) and those that require engaging in the activity but do not require complet-
mg it{ hercm ref rred to as mgagﬁmem—c autmgem rewards). We {e.g., Dcu & Rysm
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rewards to constitute the single category of task-contingent rewards because the
effects of these two reward contingencies have seemed to be remarkably similar;
however, we separated them for this meta-analysis in order to evaluate whether the
effects of completion-contingent di'ld cngagement contingent rewards are, in facl,
the'sane.

Because task-noncontingent n,wards di not require: domg compietmg, or doing
well at the target task, there-is no reason to expect these rewards to be expericnced
as either infermational or: controlling with respeet to the task. Accordingly, the
meta-analysis tested the liypothiesis-that intrinsic motivation would not be affecied
by these rewards,

Engagement-contingent rewards specifically require that people work on the
task, so the rewards are likely to he experienced as controlling the task behavior.
Because these rewards carry little or no competence affinnation, they are unlikely
1o inerease perceived competence, and thus there will be nothing to counteraet the
negative effects of the cornitrol: Thus, the meta-analysis tested the hypothesis that
engagement-contingent rewards would wndermine intrinsic motivation.

Corapletion-contingent rewards require that people complete.the task to obtain
the rewards, so the rewards are likely to be experienced as even more controlling
than engagement-contingent rewards. However, with  completion-contingent
rewards, receipt of the rewards conveys competence if the task required skili and
the persen had a normative sense of what constitutes good performance on the rask,
To the cxtent.thai-the rewards do represent competence affirmatien, this implicit
positive feedback could offsct some of the control. $till, averaged across different
types. of tasks, the competence-affirming aspect of completion-contingem rewards
is not expected to be strong relative to the controlling aspect, so we tested the
hypothesis. that completion-contingent rewards would undeninine intrinsic moti-
vation at a level roughly comparable to that of engagement-contingent rewards.
Parenthetically, because the category of task-contingent rewards is compesed of
engagement-contingent and completion-centingent rewards, we also expected this
larger category to yield significant undermining of intrinsic motivation.

Finally, performance-contingent rewards are linked to people’s performance,
50 there is even stronger control.-People have to meet a standard -to maximize
rewards, and thus there is a strong tendency for these rewards to undermine intrin-
sic motivation. However, performance-contingent rewards can also convey sub-
siantial positive competenée information when a person receives a level of reward
that significs excellent parformance. In those cases, there would be‘a tendency. for
performance-contingent rewards to affirm competence and, thus, 1o offset some of
the negative effects of control. In the meta-analysis, we tested the hypothests that
performance-contingent rewards woukd undermine intrinsic motivation, but we also
expecied that other factors would influcoce the effects-of these rewards on intrinsic
mrotivation. One such factor is whether or not the Jevel of reward implies exceilent
performance. Thus, we examined the hypothesis that performance-contingent
rewards would be more andermining of intrinsic metivalion if the rewards did
not convey high-quality performance.

Another factor that is expected to influence the effects of performance-contingent
rewards is the interpersonal eontext (as was the case with verbal rewards), If the inter-
personal clitate within which these rewards are administered is demanding and con-
trolling, the rewards are expected to be more undermining of imrinsic motivation.
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Although few studies have manipulated the interpersonal .context of perfortance-
conlingent rewards, Ryan etal. (1983} compared u performance-contingent rewards
group in which the rewards were administered in a relatively controlling marmer and
one in which they were adninistered in a relatively non-controiling manner. As pre-
dicted, the controlling administration of performance-contingent rewards led to
underniining of intripsic motivation refative to the noncontroiling admimstration. In
terms of education, this is a particularly important-finding because it suggests-that
when rewards-are used in the classrooi; it is important that the climate of the class-
room be supportive rather than controtling so-that the students will he less likely to
experience the reward& as controlling.

Method

Qur meta-analytic strategy (Deci et akh, 1999) involved a hierarchical
approach in which the results of 128 experiments were examined intwo separate
meta-analyses. The fisst involvad 11 of the stiedies that had used a free-choice
behavioral measure of inirinsic motivation; and the sccond invoived 84 of the
studies that had:used self-reported interest as a-dependent varizble. In a hierar-
chical meta-analysis, one beging with the most general category and reports the
composite effect size. If the sat of effects is heterogeneous, then one proceeds to
differentiate the overull category into meaningful subcqcegories in an attempt to
achicve homogeneity of effects within the subcategories. Thaus, in both meta-
anatyses (i.c., with the two dependent measures), we began by calculating the
effects of all rewards on intrinsic motivation and then systematically differenti-
ated the reward conditions. Only after we had exhauvsted all possible moderator
variables did we discard outliers to create homogeneity within subcategories.
Using this approach, we ended up discarding only about 4% of the effects as out-
liers, whereas Cameron and Pierce (1994) had disearded: approx1mately 20% of
the effects as outhiers.

In the differentiation, studics were first separated intothose that exammcd verbal
rewards versus those that exainined tangible rewards. Then tengible rewards, which
have been extensively studied, were anatyzed as follows: The effects of rewards that
were unexpected versus expected were exanined separately, Studies of expecied
tingible rewards were:then separated into four groups, depending on what the
rewards were contingent upon. The groups were as follows: task noncontingent
(rewards that did not explicitly require working on a task), engagement contingent
(rewards that did require working on the task), completion contingent (rewards that
required finishing a task), and performance contingent (rewards contingent upon a
specified Jevel of performance at a task). As described subsequently, because the
performance-contingent reward effecty on the free-choice measnre were heteroge-
neous, thai category was further differentiated. Finally. in-calegories in which the
effect sizes were heterogeneous after all theoretically based differentiations had
been completed, we compared the effecis of the reward types on scheoichildren
versus college students, an issue that had not been considered previously but
emerged from an inspection of the data and seemed Very important in terms of the
educational relevance of the resulis.

Inclusion criteria for studies that spanncd the pennd 1971 101996 were the fol-
lowing. First, because intrinsic motivation is pertinent to tasks that people experi-
ence as interesting and because the field of inquiry has always been defined in terms
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of reward effects on intrinsic motivation for inferesting tasks, we included only stud-
ies or conditions within studies if the target task was at least moderately interesting
(i.e., if it cither was not defined a priori as a boring task by the experimenter or did
not-have a-prereward interest rating below the midpoint of the scale). Tn contrast,
Cameron and Pierce (1994) had aggregated across boring and interessing tasks with-
out even addressing the issue in their article. Second, the analyses included only
stuclies that assessed intrinsic motivation after the rewards had been clearly termi-
nated, becanse while the reward is in effect participants” behavior reflects a mix of
intrinsic and extrinsic motivation. Cameron and Pierce, however, included assess-
ments which they calied intrinsic motivation but which had beea taken whiie the
reward contingency was still in effect. Third, studies were included enly if they had
an appropriate no-reward condrel group. Cameron and Pierce had made mumerous
comparisons based on questionable selections of controt groups, at times even using
inappropriate control groups when appropriate ones were availabie.

In conducting the meta-analyscs, we used Cohen’s 4 as the measure of eifect
size. 1t reflects the difference between the means of two groups divided by the
pooled within-group standard deviations, adjusted for sample size (Hedges &
Olkin, 1985). The mean of the control group was subiracted from the mean of the
rewards group, 50 a negative o reflects an “undermining effect,”” whereas a posi-
tive d reflects an “enhancement effect.”

Means, standard deviations, ¢ tests, F rests, and sample sizes were used to cai-
culate d values. For any study in which insufficient data were provided to calcu-
late an effect size, we assigned an effect of d =0.00, and we inciuded those imputed
values in all analyses, All effect-size computauo;m and summary analyscs were
done with DSTAT (Johnson, 1993), a meta-analytic software program. Each cal-
culation of a compesite effect size is accompanied by a 95% coafidence interval
{CI) (for additional methodological details, see Deci et al., 1999).

Resulis

Effects of All Rewards

Although the early discussions of extrinsic reward effects on intrinsic motivation
{e.g., deCharms, 1968} tended to consider extrinsic rewards as a unitary ¢ concept, even
the very first investigations of this issue differentiated the concept. Deci {1971,
1972b) distinguished between tangible rewards and verbal rewards (i.e., positive
ieedback), reporting that tangible rewards decreased intrinsic motivation, while ver-
bal rewards increased it. Furthermore, Deci (19722) differentiated task-contingent
rewards from task-noncontingent rewards, finding that task-contingent rewards
decreased intrinsic motivation but td%k«mmcontmgem rewards did not, and Lepper,
Greene. and Nisbett (1973} distinguished between rewards that were expeeted and
those that were unexpected, finding that expected rewards decreased intrinsic moti-
vation but unupected rewards did not.

Accordingly, given that different rewards and different reward contingencies
seem to have different effects on intrinsic motivation, aggregating across all types
of rewards meta-analytically is, in a sense, a meaningless endeavor, hecause the out-
come will depend primarily on hew many studies of each type of reward or reward
contingency are included in the mets-analysis (Ryan & Deci, 1996). Nonctheless,
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hecause Cameron and Pierce (1994) caleutatad the effect of sll rewards on intrin-
sie motivation in their met.:lnanaly%is we also calculated it for compurative pur-
poses. The effect of all types of rewards across all relevant. studies vevealed
significant undermining for the free-choice behavioral measore of intrinsic moti-
vation (k= 101; d = —6.24; C1 =-0.29, -0.19),} although the overall cffectfor the
scif-report measure was not significant. These dnd other mu1 or 1csultﬁ3 afe summa-
rized in Table 1
As already mcmiuncd, we expected that all rewards would not affect intrinsic
rotivation in a uniform way, and thus we both expected and found that the set of
effects for the all-rewards category was heterogeneous. Consequently, we pro-
cecded with more differentiated analyses of spectfic types of rewards, based on
both theoretical and empirical considerations, We first separated studies of verbal
rewards from those of langible rewards.

TABLE1

Major resulis of the metd-analysis of the effects r)f extrinsic rewards on free-choice
ingrinsie motivation and self-reported interest, shown ay (ohfm 5 mmpome d
with k gffects ine lffde?d

Free-choice Self-reported
behavior o interest
e k. d k
All rewards —{h24% 101 (.04 ‘84
Verbal rewards 0,33 2t 0.31% 21=
College’ _ fh43* 14e o
Children 9.1 74
Tangible rewards -0, 34% 92 -0.07* 70
Unexpecied 0.0! 9a 0.05 5¢
Expected —(.36* 92 —(.07* 69
Task noncontingent -0.14 7 0.21 5e
Engageinent contingent —{J.40* 55 —{.15% 35
College -{.24* 122
Children —0.43% g _
Completion contingent ~).44% 192 ~0.17* 13
Performance contingent - {).28% 32 -0.01 2%
Maximal reward —0.15% o 1ge
Not maximum reward —0.88* 6"
Positive feadback control —0.20* F0s
Negative feedback control -0.03 3e

2 These categories were not further differentiated and are homogenecus. Some of the stud-
ies used to determine the overall composite effect size (i.¢., Tor all rewards) in cach meta-
analysis had muitiple reward conditions, so the sums of the numbers of effect sizes in the
most differentiated categories of each meta-analysis are greater than the numbc,rs in the
all-rewards category. There were 150 effect sizes in the most difterentlaiud Lategorxcb for
the free-chioice analyses, of which 6 were remeved 48 outliers, atid there were 114 cffect

“sizes in the most differentiated categories of the bcl_i-xpo‘"r zma}vs:-s ‘of W"!lCl'l 6 were
removed as outliers.

* Significant ai p < .03 or greater.
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Verbal Rewards { Positive Feedback)

We first tested the CET prediction that, on average, verbal rewards would
enhance intrinsic motivaticn. Twenty-one studies examined the effects of verbal
rewards on free-choice intrinsic motivation, and 21 examined its effects on self-
reports of interest. Resuits indicated that verbal rewards enhanced intrinsic moti-
vation: for the behavioral measure, d=0.33 (C1=0.18, 0.43), and for self-reports,
d=0.31(CI=0.19, 0.44).

However, there are two important caveats to this general finding. Flirst, because
the set of effect sizes for verbal-reward effects on free-choice behavior was hetero-
geneous we inspected the studies to determine whether there was any obvious pat-
tern in the results. We noticed that the effects of verbal rewards on schoolchildren
appeared to be different from the effects on college students, so we conducted sep-
arate analyses for schoolchiidren and college students. It turned out that verbal
rewards enhanced free-choice intrinsic motivation for college students (k = 14:
d=10.43; C1=6.27, 0.538) but not for childien (k=7; d=0.11; C1 = -0.11, 0.34),
a point that is very important when thinking about educational practices.

Second, CET has emphasized that although positive feedback can enhance
intrinsic motivation, it can actuatly undermine intrinsic motivation if it is admin-
istered with a controlling mterpersonm style. Five studies examined the adminis-
tration of verbal rewards with an informational versus controfling interpersonal
style, so we did a supplemiental analysis of these stadies. The results indicated, as
hypmhcs;zcd that aithough informationaily administered verbal rewards enhanced
intrinsic motivation {4 = 0.66: CT= 0.28, 1.03), controllingly administered verbal
rewards undermined intrinsic motivation (d = —0.44; CI = -0.82, —0.07).

To summarize, résearch indicates that verbal rewards {i.e., positive feedback)
tend to have an enhancing effect on intrinsic motivation; however, verbal rewards
are less likely to have a positive effect for children than for older individuals. Fur-
thermore, verbal rewards can even have a negative effect on intrinsic motivation
if the interpersonal context within which they are administered is controlling rather
than informational.

Tanéibfe Rewards

Next, we tested the CET prediction that, overall, tangible rewards (including
material rewards. such as money and prizes, and symbolic rewards, such as tro-
phies and good player awards) would decrease intrinsic motivation, because tan-
gible rewards ase frequently used to persuade people to do things they wouid not
otherwise do, that is, to control their behavior. The meta-analysis inchuded 92 tan-
gible reward studies with a free-choice measure and 70 with a self-report measure.,
As predicied by CET, results indicated that, on average, tangible rewards signifi-
cantly undermined both free-choice intringic motivation (d=-.34; C1=-0.39, -0.28)
and seif-reported interest (d = —0.07; CI=--0.13, —0.01). Of course, we have regu-
larly argued that a iull understanding of the effects of tangible rewards requires a con-
sideration of additional factors such as reward contingency and interpersonal context,
bul these results do highlight the general risks associated with the use of tangible
rewards as a motivator.

Because age cifects had emerged for verbal rewards, we also compared the effects
of tangible rewards in studies of children versus coliege students. This revealed that
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even though tangible rewards significantly undermired intrinsic motivation for both
groups, the undermining cffect was significantly greater for children than for col-
lege students on both hehavioral and self-report measures of intrinsic motlvatlon
The teal-world implications of this pattern of results are extremely important, There
is great concern about children’s motivation for schooiwork, as well as for other
behaviors such as sports, art, and m‘osmml activities, and a study conducted by
Bﬂggmno Barreit, Weiher, McCleltand, and Fusk (]‘)87) indicated that adults tend
to view salient extrinsic rewards as an effective motlvatlona: strategy for promot-
ing these béhaviors in children, However, the age- -eifect analyses indicate that,
although tangible rewards may wnmﬂ inrnediate behaviors, they have negative
consequences for subsequent interest, persistence, and preference for challenge,
especisily for children. Tn summary, the age effects that emerged from our meta-
analysis indicate thal tangible rewards have a more negative effect on children than
on coilege students and that verbal rewards have a less positive. Lﬂut on ch1ldren
than on college students.
Unexpected Rewards and Task:-Nencontingent Rewards

‘We next tested the CFT prediction that unexpected rewards would not be deiri-
mepla] to intrinsic motivation, whereas pru,tcd rewards would. The reasoning
was trmt if people are not doing a task in order to get a reward, they are not likely
to sxpenenu, their task bebavior as being controlled by the reward. The meta-
analysis supportad the nypolhe31s Nine studies of free-choice behavior revealed
1o undermining (d= 0.01; C1=-0.20,0. 22) and five studies of se]‘c IE')OI‘ELL infer-
est revealed siprilar results (o = 0.05; Cl1=-0.19, 0.29). _

In contrast, analyses of expected rewards did yield uudemumng for both free-
choice behavior (k = 92; d = ~0.36; Cl = .42, -0.30) und seli- repnrtt,d interest
k=69, d = -0.07, Cli=—0.13, —0.01). It is interesting in this regard to note that
verbal rewards are generally vnexpected and that may be cne of the reasons they
do not typ‘cally have a negative effect on intrinsic motivation.

According to CET, rewards not reguiring task engagement Sh()l.ld ke anhka,]y
to affect intrinsic motivation for the task because the rewards are not given for
doing the task, Although relatively few studies of task-noncontingent rewards have
been done, the mieta-analysis reveated no evidence that these rewards significantly
alfected either measure of intrinsic motivation (k=7; d=+0,14; Ci =-0.39,0.11,
for free-choice behavior and & =5; d = 0.21; {1 = -, 08 {.50, for self»rcporl.ed
interest).

Engugpmem -Contingent Reivards

Enoaguhem -contingeni rewards are offered explicitly for cng gmg_.in an activ-
ity., When children were told they would get a good player award for working on an
art activity {Lepper et al., 1973), the reward was engagement contingent. Simitarly,
when coliege studenis were told they would receive a reward if they performed a
hidden-figures activity, the reward was engagement contingent (Ryen ot al., 1983).
In neither case was. there a perfonnance requirement: Participants did not have to
finish the task or do well on it; they simply had to work on.it. More: stadies have
used engagement-contingent rewards ihan any other reward contingency. and that
is particulazly true for studies of children. Results of the meta-analyses confinned
that engagement-contingent rewards significanily diminished intrinsic motivation
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measured in both ways (k= 55; d = -0.40; CT =-0.48, —0.32, for free-choice and
k=35;d =-0.15; CI = -0.25, ~0.06, for sell-reports). Furthermore, the under-
mining on the free-choice measure, while significant for both children and college
students, was significantly stronger for children than for college students. The
strength of the undermining on self<reports did not differ for the two gr@um

Completion- Cfmfmgenr Rewards

Thefirst study of reward effects on intrinsic motivation in humans (Deci, 1971)
employed completion-contingent rewards. In it, participants were offered St for
each of [our puzzles they completed within a specified amount of time. As already
mentioned, the pressure associated with the completion-contingent rewards was
greater than that associated with engagement-contingent rewards, but we expected
this to be offset semewhat by the implicit competence affirmation provided by the
reward. Overall, we predicted an-undermining effect for this category of rewards
comparable to that for engagement-contingent rewards (Ryan et ai.; 1983).

Twenty studics examined completion-contingent reward effects on free-choice
behavior, and 15 examined effects on self-reports. Analyses revealed that com-
pletion-contingent rewards-significantty undermined intrinsic motivation for both
dependent measures. Beeanse the effects for these rewards on free-cheice hehav-
ior were heterogeneous and there were ne age effects, we had to remove one out-
lier to achieve homogeneity. With the outlier remaoved, the results were as follows:
k=19 d = -0.44; C1 = —0.59, -0.30. For self-reports, the effects were also het-
erogeneous, and again there were no-age effects; thus, we had to remove two oul-
Liers. With these-outliers removed, we also found significant undermining by the
complet*on contingent rewards (& = 13; d = —0.17; CI = —{1.33, -0.00, for sell-

repoits).? As expected, the effects of eugagement—commgcnt and completion-
wnnngerlt rewards were virfually identical,

Task- Contmgem Rewards

In the first taxenomy of reward contingencies, Ryan et al. {1983) included task-
contingent rewards, and Cameron and Pierce included the category in their meta-
analysis. Because the lask-contingent reward category is simply the aggregate of
engagement-contingent rewards and completion-contingent rewards, this category is
redundant. However, for ecomparative purposes, we mentioo it here. Task-contingent
rewards undermined intrinsic motivation assessed with both measures (k= 74: d =
~41.39; CI = —0.46, ~0.32, for free choice and k= 48; d =-0.12; CT=-0.20, 004,
tor seif-reports). Again, the undermining tended to be worse for children.

Per"ormam e-Coniingent Rewaids

l‘mm the standpoint of CET, performance-contingent rewards are the most
interesting type of tangible rewards. Performiance-contingent rewards were defined
by Ryan et al. (1983) as rewards given explicitly for doing well al a task or for per-
forming up to a specified standard: Examples of performance -contingency studies
inelude the Ryan et al. study, in which all participants in the performance-contingent-
rewards condition received $3 for “having done well at the activity,” and the
Harackiewicz, Manderlink, and Sansone (1984} study, in which. participants
received a reward because they were said to have performed better than 80% of
other participanis.
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According to CET, performance-contingent rewards have the potential to affect
intrinsic. motivation in two ways, one {uite posiiive and omc quite negative.
Performance-contingent rewards can maintain or enhance intrinsic motivation if
the receiver of the reward interprets it informationalty, as an affirmation of com-
petence. Yet, because performance-contingent rewards are often used as a vehicle
to control not only what the person does but how well he or she does it, such
rewards can easily be experienced as very controlling, thus undermining intrinsic
motivation, Accerding to CET, it is the relative safience of the informational versus
centrolling aspects of performance-contia gent rc,wards whick determines their ulti-
mate effect on intrinsic motivation.

In most experiments examining performance-cnmingcm rewards, all partici-
pants receive rewards as i they had done very well {(which, of course, does not hap-
nen in the reai woild). Therefore, these studies do not address the effects of
receiving only partial rewards or norewards under performance contingencics, a
circumstance that is more common in the real world and would undoubtedty dimin-
ish both perceived competence and perceived self-determination and accordingly
have a very negative effect on intrinsic motivation. There can thus be little doubt
that research on the effects of performance-contingent rewards markedly under-
estimaies the negative effects of this type of reward, since ithas focused largely on
people who succeed at the contingency. In conirast, a real-world contingency-in
which only those achieving above the 80th percentile receive a reward, if veridi-
cally applied, would mean that 809 of participants would end up gettmg no reward
and, implicitly, receiving negative competence feedback. '

The meta-analyses for the overall effects of performance-contingent rewards
inchuded 32 studies with a free-choice measure and 30 with a self-report measure.
Parformance-contingent rewards significantly undennined free-choice behavior
(¢ =—-0.28, C1=-0.38, -(1.18), wherees results for the self-report studies were not
significant. We did not do further anaiyses of studies with the self-report measure
becuuse the set of effects was homogenecus with only one outlier removed. How-
ever, the effects for the free-choice measure were quite heterogeneous. Conse-
quently, we separated the effects into four categories based on the fmlowmg 1w
con‘ndcmuons

First, different stdies of perfovndnce-comu gent rewards have used different
conirol groups; specifically, sume have used control groups in whick participants
received neither rewards nor feedback, whereas others have ased control groups in
which participants received no rewards but did receive the same feedback con-
veyed by the rewards to the p.miaipmts who received rewards. Inthis latter instance,
for example, if the rewards were given for deing better than 80% of the partici-
pants, participants in a no-reward control group that received feedback wou]d have
hecn told that they did better than 80% of the participants.

To examine the combined effects of performance-contingent rewards and the
feedback inherent within them, one would compare the rewards condition with a
no-rewards, no-feedback condition. On the other hand, t examine the effects of the
rewards per se, independent of the feedback conveyed by them, one would compare
the vewards group with a no-rewards group that received comparable feedback.

Second, although the defimtion of performance-contingent rewards used in the
majority of studies involves giving rewards to all participants as if they had per-
formed well, some studies gave rewards in a way that conveyzd to some or all of
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the participants that they had not performed well. These participants got less than
the maxinwm available rewards, thos indicating that their competence was not
optimal. For example. in.a study conducted by Rosenfield, Folger, and Adelman
(1980) that involved a feedback conirol group, rewarded participants got a small
reward for performing in the bottom 15% of all participants, and the corresponding
centrol group received the comparable “pegative” feedback without the reward.
Clearly, this and other such studies are quite different from the more typicat stud-
ies of performance-contingent rewards in which all participants receive the same
maximum reward for having done well.

Studies involving different types of control groups and different levels of per-
formance were aggregated without comment by Cameron and Pierce (1994). In our
meta-analysis, however, because performance-contingent reward effects were not
homogeneous, we examined four categories of performance-contingent rewards
rather than simply discarding outliers as Cameron and Pierce had done. The four
categories were as follows: effects involving no-feedback control groups in which
everyene received the maximum possible rewards, effects involving no-feedback
control groups in- which all participants did ot receive the maximum possible
rewards, elfects involving comparable-feedback control groups in which all par-
ticipants received positive feedback, and effects involving comparable-feedback
control groups in which al! participants received negative feedback.

With the free-choice measure, for studies that compared no-feedback control
groups and participants who received the maximum possible rewards, there was
significant undermining (& = 18; d=-0.15; CI=-0.31, -0.00).” For studies with no-
teedback control groups in which all participants did not receive the maximum pos-
sible rewards, there was also significant undermining (k= 6; d =~0.88; CI=-1.12,
~0.65). The same was true for studies with comparable-feedback control groups in
which everyone received positive feedback (k = 10; 4 =-0.20; C1 =-0:37, —0.04).
However, for the three studics with coruparable-feedback control groups in which
participants received negative feedback, theve was not a significant effect for reward
versus mo reward.

The group in which at least some participants got less than the maximam pos-
sible rewards and the control group received no feedback stands out and deserves
special mention. This represents the type of performance-contingent rewards that
one would typically find in the real world, in that here rewards are a direct fune-
tion of performance. Those who perform best get the targest rewards, and those
who perform less well getsmuller rewards or no rewards. 'The analysis showed that
this type of reward had the Iargest undermining effect of any category used in the
entire mets-analysis (o = —0.88), indicating clearly that rewarding people as 4
direct function of performance runs a very serjous risk of negatively affecting their
intrinsic motivation,

Summary of the Primary Analyses

To summarize the primary findings (rom the meta-anatyses, when free-choice
behavior was used as the dependent measure, all rewards, all tangible rewards, all
expected rewards, engagement-contingent rewards, completion-contingent rewards,
task-contingent rewards, and performance-contingent rewards significantly under-
mined intrinsic motivation. Only verbal rewards enhanced intrinsic motivation in
general, but verbal rewards did undermine intrinsic motivation if they were given
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with & controlling interpersonal style. The undermining of intrinsic motivation by
tangible rewards was worse for-children than for college students, and the enhance-
ment by verbal rewards was weaker for children than for college students. The
most damaging reward contingency was-the commenty used one of performance-
contingent rewards in which not-all participants receive maxinmm rewards. -

When self-reported interest served as the dependent measure, all tangible rewards,
ali expected rewards; 'engagemmt—con‘ing,mt rewards, completion-contingent re-
wards, and tesk-contingent rewards significantly mde,rmmed intringic motivation,
Verbal rew a‘i‘ds etthanced self-reported interest.

Si.fpplementai Analyses

To further clarify the Hmbing conditions and moderator effects of rewards, we
performed two suppiemental analyses. First, to determine whether the undermmin-
ing of intrinsic motivation is stmply a transitory phenomenon, we examined the
effects of tangible rewards on the free-choice behavior of children, dividing the
studies into three groups: those for which intrinsic metivation was assessed imime-
diately afterthe reward was terminated, ithose for which it was assessed a few days
later, and those for which it was assessed at leust a week later. Analyses indicated

that timing of the Gependent measure did not affect the results. For all three groups,
he composite effect sizes were between —0.40.and —0.53, all statistically signifi-
cant. If anything, the underniining was strongest.in the studics in:-which the mez-
sure was taken at least 2 week after the rewards were given: - :

Second. although our primary meta-analyses incladed only studies for which the
target activity was initiatly inieresting, wheteas Cameron and Pierce collapsed across
interesting and dull tasks without analyzing task effects, we conducted a set of analy-
ses to consider this issue empirically. Tn our first analysis, we included data from
the dull-task conditions and repeated the overall meta-analysis. For the free-cheice
anatyses, every undernining effect that had appeared when only initially interest-
ing tasks were included also appeared after the duli-task conditions were added in;
for the sel 'xn,purt analyses, all except one of the effects that had indicated signifi-
cani undermining when only interesting tasks were used were again significant when
the dull-task conditions were included. The one exception for seli-report studies was
that the inclusion of the duil-task data led the unidermining of self-reperied interest
in the completion-contingent condition 1o drop to nonsignificance.

In our second analym we examined the 13 studies that had ine ud.cd bothi
interesting and dull tasks, assessing the effects of tangible rewards separately for
interesting:and dull tasks. For the 11 sindies witha free-choice measure, fesults indi-
cated a large undermining by rewards in the interesting-task conditions (d = —{1.68;
CI = —0:89, ~0.47) but not in the dull-task conditions {4 = 0.18; C1 = =003, 0.39).
For 3 siudies with self-reports, there was also significant undermining with
the interesting task (d = —0.37; CT =--0.67, —0.07) but not the dull task (4 = 0.10;
CT=-0.04, 0.40;.

In summary, it is clear that rewards do not undermine people’s intrinsic moti-
vation for dul tasks because there is Tittle or no intrinsic motivation to be-under-
mined. But neither do rewards enbance intrinsic motivation for snch tasks. From
our perspective (see, e:g., Ryan & Deci, 2000; Ryan & Stiller, 1991); the issue-of
promoting self-regulation of uninteresting activities is addressed with the concept
of internalization rather than reward effects on intrinsic motivation. In otherwords,
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if atask is dull and boring, the issue is not whether the rewards wiil lead peopie to
find the task intrinsically interesting because rewards do aot add interest value to
the task itself, Rather, the issne is how to facilitate people’s understanding the
importance of the activity t themselves and this internalizing its regulation so
they will be self-motivated to perform it. :

Summary and Concinsions

To summarize, results of the meta-analysis make clear that the undermining of
intrinsic motivation by tangibie rewards is indeed a significant issue. Whereas ver-
bal rewards tended to enhance intrinsic motivation (zlthough not for children and
not when the rewards were given controllingly) and neither unexpected tangible
rewards nor task-poncontingent tangible rewards affected intrinsic motivation,
expected tangible rewards did significantly and substantially undermine intrinsic
motivation. and this cffect was quite robust. Furthermore, the undermining was espe-
cially strong for chiidren, Tangible rewards—both material rewards, such as pizza
parties for reading books, and symbolic rewards, such as good student awards----are
widely advocated by many educators and are used in many classrooms, yet the
evidence suggests that these rewards tend to undermine intrinsic motivation for
the rewarded activity. Because the undermining of intrinsic motivaiion by tangi-
ble rewards was especially stron g for scheol-aged children, and because studies have
linked intrinsic motivation to high-quality learning and adjustment {e.g., Benware
& Deci, 1984; Ryan & Grolnick, 1986), the indings from this meta-analysis are of
particular import tfor primary and secondary schocel educators.

Specificaily, the results indicate that, rather than focusing on rewards for motivat-
ing students’ learning, it is important to focus more on how to faciitate intrinsic moti-
vaticn, {or example, by beginning from the students’ perspective to develop more
mteresting learning activities, 10 provide more choice, and to ensure that tasks are
optinzaily challenging (e.g.. Cordova & Lepper, 1996; Deci, Schwarlz, et al., 1981;
Harter, 1974; Rocve, Boit, & Cai, 1999; Ryan & Grolnick, 1986; Zuckerman, Porac,
Lathin, Smith, & Deci, 1978). In these ways, we will be more able io facilitate the type
of motivation that has been found to promote creative task engagement (Amabile,
1982}, cognitive tlexibility (McGraw & McCullers, 1979), and conceptual under-
standing of learning activities (Benware & Deci, 1984; Groinick & Ryan, 1987).

The results of the meta-analysis also provided strong support for CET. Specif-
ically, the predictions made by CET, based on an analysis of whether reward types
and reward contingencies are likely to be experienced as informational or control-
ling, were uniformly supported and were particularly strong for the behavioral
measure, Thus, although Cameron and Pierce argued that CET should be aban-
doned and stated that there is 1o reason for teachers to resist using rewards in the
classtoom, it 1s clear that CET provides an excellent accournt of reward effects and
that there is, in fact, good reason for teachers to think carefully about when and
how to use rewards in the classroom.

Appendix

A list of each study used in our meta-analyses. A (D) indicates an unpublished
dissertation. The second colurnn indicates types of rewards and/or reward contin-
gencies, foliowed by whether participants were children or undergraduates, followed
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by whether the dependem measure was free-choice behavior or self reported inter-
est. (Codes appear in Motes to the Appendix.) Finally, we explain wheiher our treat-
ment of the. study and results ditfered from Cameren and Pierce’s. H a study was
coded the same, the same control groups were used in the comparisons, and the
effect sizes we reported did not differ from the offect sizes Cameron and Pierce
reported by more than .10 in either divection. we noted that the stady was the same
in the two metz-analyses. If there was a difference, we cxplained what it was,

‘Table 1a
étucftes used in our meld- .:ma-’yws‘ ¢ omparﬁd with ( HIMeron ;m.f Pwue { ’994;

Comparison with Cameron & Pierce's

Study ' Variables  (1994) aralysis
Amabile etal ]936 Fxp 1 1B S Same.!

z\mahﬂ_e et al., 1986, Fxp. 3 E, 2,5 . Same.

Anderson ei al., 1976 V,E 1, F Th's had multiple no-reward control

groups. We selected the one reeom-
mended as appropriaie by the
study’s authors and comparable te
ones used for other studies in this
meta-analysis. C. & PP used a
control growp that the authors said
was inappropriate, inwhich the
experimenter‘avoided cye contact
-with the voung children and ignored
their attempts to interact, even
‘though there were just the two peo-

" ple in the foom. The study’s authors
said that thig cobdition was unmeom-
fortable, even painful, for both the
children and experimenter. Not sur-
prisingly, that group showed fn,e- )
chojee intrinsic motivation that

" whs considerdbly lower than any
other group. :

Nearly the same.” Both meta-analyses

treated the o Omp()bll{.. dependent .
vm’mble as se 1r-rtpo11_

Anderson & Rodin, 1988

=
I
[+

Arkes, 1979 2 F S - Same.

Amold, 1976 E 2,8 ) Sanne,

Armold, 1985 EC28 ‘Bame. .

Bartehne, 1983 (1) P28 Excluded, tvpe ¥ T “ B :

Blanck et al,, 1984, Exp. | V.2,F & Same for free-choice; nearly the sam
’ ' for selt-rc:pm‘t ‘

Blanck et al, 1984, Exp. 2 V.2 K8 Excluded, type 115

Boggiano & Ruble, 197% EPLLEF - Excinded, type .-

Boggiano et al., 1582 L F Same..

Bogaianoe et al., 1985 ECPL1LF The study’s authors cmbsea reward

enntingency with salience of
reward. They referred to the two
reward contingencies as task
contingent and performance contin-
gent, and C. & P. coded thern that
way, freating the task-contingent
conditions as engagement contin- -
gent.® However, the salience manip-
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Tuble 1a. (continued)

: - Comparison with Cameron & Pierce’s
Study Variables {1994) analysis :

ulation in the task-contingeit condi-
tion changed the contingency. In the
low-salience group, rewards were
given for simply working on the
puzzles, which makes then: engage-
ment contingent, but in the high
salience group, rewards were given
for each puzrle “completed,” which
makes them completion
contingent.

Brennan & Glover, 1980 E2F This was engagement contingent
because participants got rewards
if they “work with the Soma
puzzle for at least 8 minutes,” but
C. & P. coded it rask noncontingent.
Forther, C. & P, combine twe
control groups, including one that -
frad net worked on the task for the:
same amount of time as the rewands
group during the experimental
perid, but we used only the
conirol group that had worked
on the task for the same amount

of time.
Brewer, 1980 (I3} EPILFS Excluded, type 1.
Brockner & Vasta, 1981 CoLFS Same,
Butler, 1987 - V.1, 8 Nearly the same.
C. D235 This stdy provided monetary rewards

Calder & Staw, 1975
- for completing a set of puzsles, thus
making it completion contingent,
but C. & P. coded i engagernent
contingent. Also, C. & P. collapsed
across interesting and dull tasks.”

Excluded, type 115

Exclhuded, type L.

Same.

Excluded, iype L.

In this study, pariicipants were told
“they could win up to 32 depending
oil how quickly they correctly
assemnbled the puzzles,” This con-
veyed that the rewards depended on
doing weH relative to a standard and
1ot just on finishing the puzzles.
Thus, we coded it performance
contingsnt, but C. & P. coded it
completion contingent. Also,

C. & P. collapsed across intereating

Chung, 1995

Coher, 1974 (D) -
Crino & White, 1982
Dafoe, 1985 (I
Daniel & Esser, 1980

I

PG e N
ol B
Bl

oSl
SRS

o

: and dull tasks.
Danner & Lonky, 1981, Exp. 2 - V,E 1K 8 Nearly the same.
Deci, 1971, Exp. 1 L2, F S Same.
Deci, 1971, Exp. 3 V.2.F, 8 Sane.
Deci, 1972 N2 F Same,

continped
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Table la (continued )

Study

Comparison with Cameron & Pierce's

Variables (1994) analysis
Deéci, 1972k V.02, F Same.
Deci €t al., 1975 V.2, F Excluded, type 11
DeLoach et 1., 1983 E 1, F Same.
Dimitroff, 1984 (D) E 1, F, Excluded, type L

Dollinger & Thelen, 1978

Earn, 1982

Efron: 1976 I
Eisenstein, 1985
Enzle et al., 1991
Fabes, 1987, Exp. 1

Fabes, 1987, Exp. 2

Fabes et al., 1986
Fabes et al., 1988

Fabes et al., 1989

Fechan-& Enzle, 1991, Exp. 2
{oldstein, 1977 (I2)
Goldstein, 1950 (D}

Greene & Lepper, 1974

Griffith, 1984 (D)

18

7,8
V.P,LFS

NLFS

nR G s
ol
e
_gJ
..:_!Eo

Sy

LF S
LFS

-

B

"y

<o
P P

VL EE

2 5y
oy

-
L
IJ

UEPLF

ED1F

This had three tangible rewards groups,
a verbal rewards group, and a control
group. C. & P. inappropriately col-
lapsed across verbal and tangible
rewards, amd they did not use the
free-choice data.

Rewards were given “simply for partic-
ipating in the study” which makes it
task noncontingent, but £2. & P.
coded it engagement contingent.

Exchuded, type L

Hxcluded, type I1.

Excluded, type 11

Same for the performance-contingent
condition. For the other condition,
participants wers given rewards
“when they finished” a block con-
struction, making it completion
contingent, but C, & P. coded it
gngagement contingent.

This study used the samé procedure
as the completion-contingent
condition in Fabes (1987, Exp. 1),
making it completion contingent,
bui . & P. coded it engagement
completion.

Excluded, type 1L

Same for free-choice, but . & P. did
not include the self-report. In this
study, children selecied a face
ranging from frown to-smile to
reflect how much they enjoyed the -
sk, a procedure that is common
for obtaining sclf-report data from
young children.

Excluded, type I1.

Excluded, type 11

Excluded, type L

Excluded, type I This included compe-
tition conditions but we did not use
those because competition has a
complex effect on intrinsic motiva-
tion (Reeve & Deci, 1996).

Same for the {wo unexpected groups
and the engagement-contingent
group, but C, & P, exclude the per-
formance-contingent group.

Excluded, type I. To be comparable to' .
mast other studics in this meta-
analysis, we included only partici-
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Table [a (comtinwed)

Comparison with Cameron & Pierce’s

Study Variables (1994) analysis
pants who worked in the individual
context.

Griffith ¢t al., 1984 CLF Chiddren were rewarded for finishing

reading a passage up o the book-
mark, which makes it completion
contingent, but O. & P. coded it
engagement contingent, {The
McLovd, 1979 study used the same
instructions and €. & P. did code it
completion contingent.)

Hamner & Foster, 1973 E O DL2S Same coding for completion contingent.
In engagemenl contingent, partici-
pants were paid “735 cents for the
2 minute task,” bt €, & P coded it
as task noncontingent. Also, C. & P.
collapsed across interesting and dall
tasks.

Harackiewicz, 1979 V.EPI1. 8 Same for verbal rewards. Nearly the
sarte for engagement contingent.

L & Pexcluded the two perfor-
mance-contingent rewards groups.

Haruckiewicz & Mandedlink, 1884 2, 1,8 Same.
Harackiewicz ¢t al., 1984, Exp. 1 PLFS Same.
Harackiewicz et al., 1984, Exp. 2 LI R Y Same coding, but C. & P. mnwie an crror

in the self repori effect size for per-
formance contingent, showing it as
enhancernent when in fact it was
: undermining with a d =--0.16,
Harackiewicz ¢t ak., 1984, Exp. 3

P2 F S Rame,

Harackiewicz et al., 1987 Fa I Sarne.

Hiit et al., 1992 ED2FS Excluded, type 11,

Hyman, 1985 {IJ) EP1F Excluded, type L

Kamiol & Ross, 1977 B LF Same except we coded the perfor-
mance-contingent conditions for
whether participants got the maxi-
mum rewards with implicit pusitive
feadback or Jess than maximum
rewards with implicit negative feed-
back.

Kast & Connor, 1988 VG, LS Lxclunded, type 1L

Koestner et al., 1987 V.2,F. 8§ Sama.

Kruglanski et al., 1971 NS Rewards were given “becanse vou
have volunteeraed for this study . . >
s0 they were task noncontingent,
but C. & P. coded them engagement
contingent.

Kruglanskt et al., 1972 1,5 Same.

Kruglanski et al., 1975, Exp. | C 18 Participants were rewarded either for

the number of coin flips they gressed
correctly or for the number of block
constructions they completed cor-
rectly, making it completion contin
zent, but C. & P. goded it

continued
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Table 1a (continued)

: Comparison with Cameron & Pierce’s
Study : Yariables {1994) analysis oo

performance contingent. It explored
moderation by endogenous versus
cxogenous rewards, -

Kruglanski et al., 1975, Exp. 2 P15 There were two reward groups and two

: ) control groups. In one pair, people
worked on a stock market game and
earned cash after each trial for good
invesiments. The control group was
the samne as the experimental group
except they were told they had to
give back their earnings, 50 it was
not a reasonable no-reward control
group. In the other pair of condi-
tions, moeney was not mentioned fo
the no-reward control groop. We
excluded the pair of conditions
withont a proper control group, but
. & P. collapsed across the two
pairs of conditions.

Tee, 1982 (1% P2 S Hxelnded, type L.

Lepper et al., 1973 U ELF Same coding. Saine effect sizes for
engugement contingent, C; & P.
madé an érror in caleulating the -
eifect size for unexpected rewards.

Lieppereial., 1982, Exp. 3 E 1. F Excluded, type il

Liberty, 1988, Exp. | (I} 2, F, S Excluded, tvpe L

Liberty, 1986, Exp. 2.0 2, F 8 Excluded, type 1.

Lovelamd & Olley, 1979 EDLF Same coding, but . & P. collapsed
across imeresting and dull tasks. - -

Luyten & Lens, 1681 C.PLFS Sarne for performance contingent. ln -

the other rewards condition particic -
pants were paic after sach of three
puzzles they solved, so it was tom-
pletion contingent, but C. & P. coded
it a4 engagement contingent.

MeGraw & McCullers, 1979 28 Same.

McLovd, 1979 DL E Coded the same, but €. & P. collapsad
across interesting and duli tasks.

Morgan, 1981, Exp. 1 K1,F 8 Same on free-choice; nearly the same
on self-repost. :

Morgan, 1981, Exp. 2 E,1.F 5 Same. .

Morgan, 1983, Hxp, 1 LFS Same on free choice; nearly the same -
on self-report.

Morgan, 1983, Bxp. 2 B S Same.

Mynatt et al., 1978 EDLF Coded the same, but C. & P. collapsed
across interesting and dull tasks.

Newman & Iayton, 1984 E DL F Excluded, type 11

Ogilvie & Prior, 1982 E L F Same.

Okano, 1981, Exp. 1 E1LFS Fxcluded, type I1,

Okano, 1981, Exp. 2 NELFS Hxcluded, type I1.

v, U, P 1 F Same coding {or verbal and anexpected.

(Orlick & Mosher, 1978
: In perfornance contingent, children

got rewards “if you do a good job

wday and tomorrow on the balance
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Table 1a (continued )
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Stady

Variables

Comparison with Cameron & Pierce’s

Paliak «t al., 1982

Patrick, 1985 (D)
Perry; et al,, 1977
Picek, 1976 (D)
Pittman et al., 1977

Pittrwan et al., 1980

Pittman et al., 1982, Exp. }

Pittman et al., 1982, Exp. 2
Porac & Meindl, 1982

Pretty & Seligman, 1984, Exp. 1

Pretty & Seligman, 1984, Exp. 2
Reiss & Sushinsky, 1975, Exp. 1
Rosenfield 2t al., 1980

V,UFLF

:‘c

'E:“{l'*l‘k'
o
ol e

-

bt
w

VIC, 2, F

NELF

V.ILEZFS

(1994 analysis

board,” but (2. & P, coded it as com-
pletion contingent. There were dis-
crepancies in the effect sizes,

Same for verbal and unexpected.

. & P. didd not report how they
coded the tangible expected
rewards condition, which was per-
formance contingent.

Exchaded, type 1.

Excluded, type i1,

Excluded, type T

Same coding, but C. & P. used only
self-report. We also used free-choive
persistence, calculated as the .
number of trials.

Same except that {. & P. did nci do an
analysis of inforinational versus con-
troHing positive feedback.

Same codings and nearly the same fiee-
chivice effects. C, & P. imputed a
self-report value of 0.00, but pariici-
pants were not asked how interesting
or enjoyable they found the activity.

Nearly the same.

. & P. coded this engagement contin-
gent, but participants received $1.50
for each puzzle selved. C. & P.
reported o comparison for 40) cxper-
imental ami 20 controf participants,
but there were only 50 participants
in the sindy. We calculated the
rewnrd effect size based on a com-
parison of the rewarded groups with
newtral and extrinsic mind seis
versus the non-rewarded groups
with neuiral and extrinsic mind sets,
because that comparison provided
corresponding reward versus no-
reward conditions.

Sarne for unexpected and engagement
contingent. Nearly the same for ver-
bal on free-chuoice.

Same.

Same.

This study had performance-contingen,
completioncontingent, and task-
noncontingent groups, and & control
group with feedback comparable to
that in performance contingens. -
There was no appropriate control
greup for completion-contingent or
task noncontingent. It also crossed
tangible rewards with positive versus

continued
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Table [a (continued)

Study

Variables

Comparison with Cameron & Pierce’s
(1994) analysis

Ross, 1973, Exp. 1
Ross, 1975, Exp. 2

Ross et al., 1976

Ryan, 1982

Ryan et al., 1983

Salancik, 1975

Bansone, 1986

Sansone, 1989

Sansone et al., 1989

Sarafino, 1984

Shanab, 1981

Shiffinan- Kaufiman, 1990 {0

22

ELFS

N E 1 F

2, F

VE P ICLES

P2F S

negative feedback. C. & P. reported a
verbal effect for positive versus neg-
ative feedback, and then they col-
lapsed across foadback to examtne -
tangible-reward effects. We did a
moederator analysis of rewards signify-
ing positive veisus negative feedback.
C. & P. listed a performnance-
contingent self report & = 2:80, but the
correct d was (0.22. For free-choice,
there was a modest discrepancy.

Same for frec-choice; they did not
include seif-report.

Nearly the samne for free-choice; they
dicl not include self-report.

Same for engagerment contingent. In the
other group, children were rewarded
“for waiting,” which is task noncon-
tingent, but 0. & P. coded it engage-
nent contingent.

We included this study only in the sup-
plemental meta-anatysis of Informa-
iional versus Controlling verbal
rewards. C. & P. excluded it.

Same on verbal andengagement con-
tingent. There were two perfor-
Mance-contingent groups, one
informational and onc controlling.
There were three no-reward conirel
groups, one with informational posi-
tive feedback, one with controlling
positive fecdback, and one with no-
feedback. We compared perfor-
mance-contingent both 1o
comparabie-feedback controls
and no-feedback controls in the
moderstor analyses. C. & P. did
only the comparable-feedback com-
parisons. Also, C. & P. did not do
an informatiopral-controiling
comparison.

Same coding. . & P. collapsed across
positive and negative feedback con-

© ditioms, but we did a moderator

analysis for positive versus negative. .

Same,

Same.

Same.

Same.

Same,

Excluded, type L For comparability
with other studies, we used only data
from the 10-day assessments.



Table 1z {continued)

Extrinsic Rewards and Intrinsic Motivation

Study

Variables

Comparison with Cameron & Picrce's
(1994} analysis

Smith, 1975 (D)
Smith, 1980 ()

Smith & Pittman, 1978

Sorensen & Maehr, 1976
Staw et al., 1980

Swann & Pittman, 1977, Fxp. 1
Swann & Pittman, 1977, Fxp, 2

Taub & Dollinger, 1975
Thompson et al., 1993
Tripathi & Agarwal, 1985
Tripathi & Agarwal, 1988

Vallerand, 1983
Vallerand & Reid, 1984
Vasta & Stirpe, 1979

Weinberg & Jackson, 1979

V.U,P,2F.§
LD AF

P2 FS

nE=
—Dnd s
R Rl

P28

Excluded, type 1.

Excluded, type 1. In this study, there
was also a condition called positive
{eedback, but the statements were
not competence tecdback,

Same for self-report. 2. & P. imputed a
score of 0.04) for free-choice perfor-
mance, even though means and sig-
nificance tests wera reported.

Excluded, type II.

Participants got a $1 reward for com-
pleting 15 puzzies, making it com-
pletion contingent, but C. & P. coded
it engagement contingent.

Same.

There were two engagement-contingent
groups, an engagement-contingent
plus verbal-rewards gronp, and two
no-reward control groups. There was
not & controf group for the engage-
ment plus verbat group. We com-
pared the two engagement to the-two
wontrol groups, but C. & P. used all
three reward groups.

Same.

Excluded, type I

Nearly the sam,

Same for engagement contingent on
free-choice. For performance con-
tingent, there were two tasks, with
free-choice data reported for only
one. Both we and C. & P. used the
data for the one iask and assignedd
d = (.00 for the other, but C. & P.
averaged the effects whereas we
combined them meta-analytically.
in the self-report data, C. & P. com-
bined the engagement and porfor-
manee conditions, so it is unclear
which analysis they were used'in.

Same.

Same,

This stndy had pre-post data for a
rewards group and a control group.
C. & P. did pre-post analyses for the
rewards group and ignored the con-
trol group. We compared the
rewards group to the control group
with pre-post analyses. We coded it
completion contingent, but . & P,
did not code it.

Same.

cenfinued
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Table 1a {vontinued )

Comparison with Cameron & Pierce's
Study : : Variables {1994) analysis

Weiner, 1980 : C. 2, F, 8§ Participants received $.23 for each ane-
: gram completed, which:makes it.
completion contingent, but C. & P
. : conded it performance contingent.
Weiner & Mander, 1978

EP2LFES Same,
Withams, 1980 ELFS Same.
Wilson, 1978 (DY - EDZFS Exchided, type L.
Wimperis & Farr, 197% NC20N In one group, participants received
. $1.75 for being in the study, making
it task nonconiingent; bt €. & P. - -
coded it engagement contingent. In -
the other, participants “were paid
for each maodel or subunit com-
pheted,” making it completion con-
tingent, but C, & P, coded it . - -
. - perfurmance contingent,
Yuen, 1984 (E3) B2 K3 Excinded, type 1.
Zinger, 1982 : V. 1.TF RETHEN
Note. .. (D) = Unpublished Dissertation; V - Verbal Rewards: U = Unexpected Tangible Rewards;

N = Task-Nonconiingent Rewards; E = Engagemeni-Contingeet Rewards; C = Completion-Contingent
Rewards; F = Performance-Contingent Rewards; D = Dull-Task condition incladed in study and used
in supplemental meta-analysis; 1€ = Informational versus Controiling comparison was made in sup-
plemental meta-analysis. The eode of 1 means the partisipants were children and the code of 2 means
they were underpradnates. Finally, Foneans that the free-chioice dependent inédsere was ased and
§ means that the self-report meavine was used. C S

! Same means (hat Cameron and Pierce and we ceoded the siudy the same, used the same.control groups,
and found effects sizes that did not differ from each other by mor that 0,10 in-either direetion.

2, & P, refers o Cameron and Pierce,

s Neariy the same means the stadies were coded the same and the same control groups were used, but
that the.effect sizes were different by more than 0,14, probably due to differences in estimation of stan-
dard deviations. If the discrepancy is Jarge, we make note of that.

4+ “Exchuded, type i refers to disseriations. and Cameron and Pierce excinded all dissertations.
s “Excluded, type II refers to studies that Cameron amd Pierce excluded for no appurent reason.

% Cameron and Picree ( 1994) did ot use the temt “engagement-contingent.” When we say they coded
2 reward engagemeni-contiugent; it means that they coxled it as both “task-vontingent” and what they
retorred to #s “not contingent using a behavioral definition.” Because the intersection of those two codes
is equivalent to our engagement-contingent code, we suy that they coded it as engagement-contingent
to mirdmize confusion for the reader. Similarly, they did not use the term completion-contingent, but
what they coded as both “task-contingent” and “contingent using n behavioral definition” is equivalent
to what we call completion-cuntingent. L

7 These studies used both injeresting and vninteresting tasks, We excluded the oninterssting tasks from
the primary meta-anaiyses and inclndedthem in the supplemental meta-anatysis goncerned with initial
task interest; Cameron and Plerce collapsed across the interesting aed dull tasks even though it has been
firmly established i the literatin: that initial task intevest interacts with reward effects.

8 “Kxcluded, type LI refers to studies that Cameron and Pierce excluded becanse they wers published
after Cameron and Pierce’s cut-off daie,

MNotes

"The vakue & represents the number of effects considered in calculating a cotiiposite
effect size, Because, for any given calculation, the data were aggregated across all relevant
conditions within a study it order to eusure independence of effect sizes, k ulso represents
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the number of studies that were included in the calculation of a composite effect size, The
value ¢ represents the composite effect size corrected for reliability (iledges & Okin,
1935}, In regard to Cls, if both endpoints are on the same side of 0.00, it indicates that the
mean for the reward groups is significantly different fror the mean for the no-reward
Zroups.

*Although one end of the CT appears to be (L0, it was actually slightty ncgative and was
rounded to (100, A significance test indicated that the compuosite effect size was significant.
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