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The finding that extrinsic rewards can undermine intrinsic motivation has been 
highly controversial since it first appeared (Deci, 1971). A meta-analysis 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 flawed and 
that its conclusions were incorrect. This article briefly reviews the results of 
the more recent meta-analysis, which showed that tangible rewards do indeed 
have a 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 their 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 techniques have 
been widely advocated 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 motivators, rewards can at times 
undermine rather than enhance self-motivation, curiosity, interest, and persistence 
at learning tasks. Because of the widespread use of rewards in schools, a careful 
summary of reward effects on intrinsic motivation would seem to be of consider-
able importance for educators. 

Accordingly, in the Fall 1994 issue of Review of Educational 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. Implicitly acknowledging that intrinsic motivation is important for 
learning and adjustment in educational settings (see, e.g., Ryan & La Guardia, 
1999), Cameron and Pierce nonetheless stated that “teachers 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 (1980) cognitive evaluation theory (CET), 
which had initially been formulated to explain both positive and negative reward 
effects on intrinsic motivation. 

In the Spring 1996 issue of RER, three commentaries were published (Kohn, 
1996; Lepper, Keavney, & Drake, 1996; Ryan & Deci, 1996) arguing 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 commentaries by 
claiming that, rather than reanalyzing the data, the authors of the three commen-
taries had suggested “that the findings are invalid due to intentional bias, deliber-
ate misrepresentation, and inept analysis” (p. 39). Subtitling their response “Protests 
and Accusations Do Not Alter the Results,” Cameron and Pierce stated that any 
meaningful criticism of their article would have to include a reanalysis of the data. 
Subsequent to that interchange, Eisenberger and Cameron (1996) published an arti-
cle in the American Psychologist summarizing the Cameron and Pierce (1994) 
meta-analysis and claiming that the so-called undermining of intrinsic motivation 
by extrinsic rewards, which they said had become accepted as reality, was in fact 
largely a myth. 

We do not claim that there was “intentional bias” or “deliberate misrepresenta-
tion” in either the Cameron and 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 
errors in their meta-analysis. 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, Koestner, & 
Ryan, 1999). Our meta-analysis included 128 experiments, organized so as to 
provide a test of CET, much as Cameron and Pierce had done. 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 Psychological 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-analysis and explaining exactly 
where errors were made by Cameron and Pierce, how our meta-analysis corrected 
their errors, and what studies were included in ours that had been overlooked or 
omitted by them. The table allows interested readers to see for themselves exactly 
how it is that Cameron and Pierce’s meta-analysis and our meta-analysis arrived at 
such different conclusions. 

In the seven years since the publication of Cameron and Pierce’s (1994) article, 
academics, school administrators, and classroom teachers from many countries 
have spoken to us about the article, making it clear that the conclusions of the arti-
cle had been widely disseminated and that the 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 article is intended to set the record straight for 
the many readers of RER. In this article, we provide a brief description of CET, 
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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 meta-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 theory, the effects 
on intrinsic motivation 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 competence and 
self-determination. Events that decrease perceived self-determination (i.e., that 
lead to a more external perceived locus of causality) will undermine intrinsic moti-
vation, whereas those that increase perceived self-determination (i.e., that lead to 
a more internal perceived locus of causality) will enhance intrinsic motivation. Fur-
thermore, events that increase perceived competence will enhance intrinsic moti-
vation so long as they are accompanied by perceived self-determination (e.g., 
Ryan, 1982), and those that decrease perceived competence will diminish intrin-
sic motivation. Finally, rewards (and other external events) have two aspects. The 
informational aspect conveys self-determined competence and thus enhances 
intrinsic motivation. In contrast, the controlling aspect prompts an external per-
ceived locus of causality (i.e., low perceived self-determination) and thus under-
mines intrinsic motivation. 

As noted, CET applies not only to reward effects but to the effects of various 
other external factors such as evaluations (Smith, 1975), deadlines (Amabile, 
DeJong, & Lepper, 1976), competition (Deci, Betley, Kahle, Abrams, & Porac, 
1981), and externally imposed goals (Mossholder, 1980), as well as to the general 
climate of classrooms, schools, and other interpersonal settings (e.g., Deci, Connell, 
& Ryan, 1989; Deci, Schwartz, Sheinman, & Ryan, 1981). In this article, however, 
we focus only on CET as an explanation for 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 controlling aspects 
will be somewhat salient, so, in those situations, additional factors are taken into 
account 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 rewards. 

Verbal Rewards 
Although we do not usually 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, so CET predicts 
that they are likely to enhance perceived competence and thus enhance intrinsic 
motivation. In the meta-analysis, we tested the hypothesis that verbal rewards 
would enhance intrinsic motivation. 

Nonetheless, verbal rewards can have a significant controlling aspect leading 
people to engage in behaviors specifically to gain praise, so verbal rewards have 
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the potential to undermine intrinsic motivation. The theory therefore suggests that 
the interpersonal context within which positive feedback is administered can influ-
ence whether it will be interpreted as informational or controlling. As used here, 
the term interpersonal context refers to the social ambience of settings, such as 
classrooms, as they influence people’s experience of self-determination (Deci & 
Ryan, 1991). When studied in laboratory experiments, the interpersonal climate is 
usually manipulated in terms of the interpersonal style used by the experimenter 
when providing the feedback (e.g., Ryan, 1982; Ryan, Mims, & Koestner, 1983). 
An interpersonal context is considered controlling to the extent that people feel 
pressured by it to think, feel, or behave in particular ways. Verbal rewards admin-
istered within such a context are thus more likely to be experienced as controlling 
rather than informational. For example, CET suggests that if a teacher uses an 
interpersonal style intended to make students do what he or she wants them to, ver-
bal rewards administered by that teacher are likely to be experienced as control-
ling. In a supplemental meta-analysis involving five studies, we tested the prediction 
that controlling positive feedback would lead to less intrinsic motivation than infor-
mational positive feedback. 

Tangible Rewards 
Unlike verbal rewards, tangible rewards are frequently offered to people as an 

inducement to engage in 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 hypothesis that, overall, tangible rewards would decrease intrinsic 
motivation. 

In order for tangible rewards to be experienced as controlling, however, people 
would need to be engaging in the behavior for the rewards; that is, they would need 
to expect that the behavior would lead to the rewards. If tangible rewards are given 
unexpectedly to people after they have finished a task, the rewards are less likely 
to be experienced as the reason for doing the task and are thus less likely to be detri-
mental to intrinsic motivation. The meta-analysis tested the hypothesis that un-
expected tangible rewards would not undermine intrinsic motivation, whereas 
expected tangible rewards would. 

Expected tangible rewards can be administered through various contingencies; 
that is, they can be made contingent upon different aspects of task-related behavior. 
In making more refined predictions about the effects of expected tangible rewards on 
intrinsic motivation, CET takes account of task contingency. Ryan et al. (1983) spec-
ified three types of reward contingencies: task-noncontingent rewards, which do not 
require engaging in the activity per se but are instead given for some other reason 
such as simply participating in the experiment; task-contingent rewards, which 
require doing or completing the target activity; and performance-contingent rewards, 
which require performing the activity well, matching a standard of excellence, or sur-
passing a specified criterion (e.g., doing better than half of the other participants). 

A further distinction has been made between task-contingent rewards that specif-
ically require completing the target task (herein referred to as completion-contingent 
rewards) and those that require engaging in the activity but do not require complet-
ing it (herein referred to as engagement-contingent rewards). We (e.g., Deci & Ryan, 
1985) have considered the completion-contingent and engagement-contingent 
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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 and engagement-contingent rewards are, in fact, 
the same. 

Because task-noncontingent rewards do not require doing, completing, or doing 
well at the target task, there is no reason to expect these rewards to be experienced 
as either informational or controlling with respect to the task. Accordingly, the 
meta-analysis tested the hypothesis that intrinsic motivation would not be affected 
by these rewards. 

Engagement-contingent rewards specifically require that people work on the 
task, so the rewards are likely to be experienced as controlling the task behavior. 
Because these rewards carry little or no competence affirmation, they are unlikely 
to increase perceived competence, and thus there will be nothing to counteract the 
negative effects of the control. Thus, the meta-analysis tested the hypothesis that 
engagement-contingent rewards would undermine intrinsic motivation. 

Completion-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 skill and 
the person had a normative sense of what constitutes good performance on the task. 
To the extent that the rewards do represent competence affirmation, this implicit 
positive feedback could offset some of the control. Still, averaged across different 
types of tasks, the competence-affirming aspect of completion-contingent rewards 
is not expected to be strong relative to the controlling aspect, so we tested the 
hypothesis that completion-contingent rewards would undermine intrinsic moti-
vation at a level roughly comparable to that of engagement-contingent rewards. 
Parenthetically, because the category of task-contingent rewards is composed of 
engagement-contingent and completion-contingent rewards, we also expected this 
larger category to yield significant undermining of intrinsic motivation. 

Finally, performance-contingent rewards are linked to people’s performance, 
so 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-
stantial positive competence information when a person receives a level of reward 
that signifies excellent performance. In those cases, there would be a tendency for 
performance-contingent rewards to affirm competence and, thus, to offset some of 
the negative effects of control. In the meta-analysis, we tested the hypothesis that 
performance-contingent rewards would undermine intrinsic motivation, but we also 
expected that other factors would influence the effects of these rewards on intrinsic 
motivation. One such factor is whether or not the level of reward implies excellent 
performance. Thus, we examined the hypothesis that performance-contingent 
rewards would be more undermining of intrinsic motivation 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 context (as was the case with verbal rewards). If the inter-
personal climate within which these rewards are administered is demanding and con-
trolling, the rewards are expected to be more undermining of intrinsic motivation. 
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Although few studies have manipulated the interpersonal context of performance-
contingent rewards, Ryan et al. (1983) compared a performance-contingent rewards 
group in which the rewards were administered in a relatively controlling manner and 
one in which they were administered in a relatively non-controlling manner. As pre-
dicted, the controlling administration of performance-contingent rewards led to 
undermining of intrinsic motivation relative to the noncontrolling administration. In 
terms of education, this is a particularly important finding because it suggests that 
when rewards are used in the classroom, it is important that the climate of the class-
room be supportive rather than controlling so that the students will be less likely to 
experience the rewards as controlling. 

Method 
Our meta-analytic strategy (Deci et al., 1999) involved a hierarchical 

approach in which the results of 128 experiments were examined in two separate 
meta-analyses. The first involved 101 of the studies that had used a free-choice 
behavioral measure of intrinsic motivation, and the second involved 84 of the 
studies that had used self-reported interest as a dependent variable. In a hierar-
chical meta-analysis, one begins with the most general category and reports the 
composite effect size. If the set of effects is heterogeneous, then one proceeds to 
differentiate the overall category into meaningful subcategories in an attempt to 
achieve homogeneity of effects within the subcategories. Thus, in both meta-
analyses (i.e., 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 exhausted 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 discarded approximately 20% of 
the effects as outliers. 

In the differentiation, studies were first separated into those that examined verbal 
rewards versus those that examined tangible rewards. Then tangible rewards, which 
have been extensively studied, were analyzed as follows. The effects of rewards that 
were unexpected versus expected were examined separately. Studies of expected 
tangible 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 level of performance at a task). As described subsequently, because the 
performance-contingent reward effects on the free-choice measure were heteroge-
neous, that category was further differentiated. Finally, in categories in which the 
effect sizes were heterogeneous after all theoretically based differentiations had 
been completed, we compared the effects of the reward types on schoolchildren 
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 results. 

Inclusion criteria for studies that spanned the period 1971 to 1996 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 interesting tasks, we included only stud-
ies or conditions within studies if the target task was at least moderately interesting 
(i.e., if it either 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). In contrast, 
Cameron and Pierce (1994) had aggregated across boring and interesting tasks with-
out even addressing the issue in their article. Second, the analyses included only 
studies that assessed intrinsic motivation after the rewards had been clearly termi-
nated, because 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 called intrinsic motivation but which had been taken while the 
reward contingency was still in effect. Third, studies were included only if they had 
an appropriate no-reward control group. Cameron and Pierce had made numerous 
comparisons based on questionable selections of control groups, at times even using 
inappropriate control groups when appropriate ones were available. 

In conducting the meta-analyses, we used Cohen’s d as the measure of effect 
size. It 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 subtracted from the mean of the 
rewards group, so a negative d reflects an “undermining effect,” whereas a posi-
tive d reflects an “enhancement effect.” 

Means, standard deviations, t tests, F tests, and sample sizes were used to cal-
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 included those imputed 
values in all analyses. All effect-size computations and summary analyses were 
done with DSTAT (Johnson, 1993), a meta-analytic software program. Each cal-
culation of a composite effect size is accompanied by a 95% confidence interval 
(CI) (for additional methodological details, see Deci et al., 1999). 

Results 

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 
feedback), reporting that tangible rewards decreased intrinsic motivation, while ver-
bal rewards increased it. Furthermore, Deci (1972a) differentiated task-contingent 
rewards from task-noncontingent rewards, finding that task-contingent rewards 
decreased intrinsic motivation but task-noncontingent rewards did not, and Lepper, 
Greene, and Nisbett (1973) distinguished between rewards that were expected and 
those that were unexpected, finding that expected rewards decreased intrinsic moti-
vation but unexpected 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, because the out-
come will depend primarily on how many studies of each type of reward or reward 
contingency are included in the meta-analysis (Ryan & Deci, 1996). Nonetheless, 
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because Cameron and Pierce (1994) calculated the effect of all rewards on intrin-
sic motivation in their meta-analysis, we also calculated it for comparative pur-
poses. The effect of all types of rewards across all relevant studies revealed 
significant undermining for the free-choice behavioral measure of intrinsic moti-
vation (k = 101; d = -0.24; CI = -0.29, -0.19),1 although the overall effect for the 
self-report measure was not significant. These and other major results are summa-
rized in Table 1. 

As already mentioned, we expected that all rewards would not affect intrinsic 
motivation 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-
ceeded with more differentiated analyses of specific types of rewards, based on 
both theoretical and empirical considerations. We first separated studies of verbal 
rewards from those of tangible rewards. 

TABLE 1 
Major results of the meta-analysis of the effects of extrinsic rewards on free-choice 
intrinsic motivation and self-reported interest, shown as Cohen’s composite d, 
with k effects included 

Free-choice Self-reported 
behavior interest 

d k d k 

All rewards -0.24* 101 0.04 84 
Verbal rewards 0.33* 21 0.31* 21a 

College 0.43* 14a 

Children 0.11 7a 

Tangible rewards -0.34* 92 -0.07* 70 
Unexpected 0.01 9a 0.05 5a 

Expected -0.36* 92 -0.07* 69 
Task noncontingent -0.14 7a 0.21 5a 

Engagement contingent -0.40* 55 -0.15* 35a 

College -0 .21* 12a 

Children -0.43* 39a 

Completion contingent –0.44* 19a -0.17* 13a 

Performance contingent -0.28* 32 -0.01 29a 

Maximal reward -0.15* 18a 

Not maximum reward -0.88* 6a 

Positive feedback control -0.20* 10a 

Negative feedback control -0.03 3a 

a These categories were not further differentiated and are homogeneous. Some of the stud-
ies used to determine the overall composite effect size (i.e., for all rewards) in each meta-
analysis had multiple reward conditions, so the sums of the numbers of effect sizes in the 
most differentiated categories of each meta-analysis are greater than the numbers in the 
all-rewards category. There were 150 effect sizes in the most differentiated categories for 
the free-choice analyses, of which 6 were removed as outliers, and there were 114 effect 
sizes in the most differentiated categories of the self-report analyses, of which 6 were 
removed as outliers. 

* Significant at p < .05 or greater. 
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Verbal Rewards (Positive Feedback) 
We first tested the CET prediction that, on average, verbal rewards would 

enhance intrinsic motivation. Twenty-one studies examined the effects of verbal 
rewards on free-choice intrinsic motivation, and 21 examined its effects on self-
reports of interest. Results indicated that verbal rewards enhanced intrinsic moti-
vation: for the behavioral measure, d = 0.33 (CI = 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. First, 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 schoolchildren and college students. It turned out that verbal 
rewards enhanced free-choice intrinsic motivation for college students (k = 14; 
d = 0.43; CI = 0.27, 0.58) but not for children (k = 7; d = 0.11; CI = -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 actually undermine intrinsic motivation if it is admin-
istered with a controlling interpersonal style. Five studies examined the adminis-
tration of verbal rewards with an informational versus controlling interpersonal 
style, so we did a supplemental analysis of these studies. The results indicated, as 
hypothesized, that although informationally administered verbal rewards enhanced 
intrinsic motivation (d = 0.66; CI = 0.28, 1.03), controllingly administered verbal 
rewards undermined intrinsic motivation (d = -0.44; CI = -0.82, -0.07). 

To summarize, research 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. 

Tangible 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 are frequently used to persuade people to do things they would not 
otherwise do, that is, to control their behavior. The meta-analysis included 92 tan-
gible reward studies with a free-choice measure and 70 with a self-report measure. 
As predicted by CET, results indicated that, on average, tangible rewards signifi-
cantly undermined both free-choice intrinsic motivation (d = –.34; CI = -0.39, -0.28) 
and self-reported interest (d = -0.07; CI = -0.13, -0.01). Of course, we have regu-
larly argued that a full understanding of the effects of tangible rewards requires a con-
sideration of additional factors such as reward contingency and interpersonal context, 
but these results do highlight the general risks associated with the use of tangible 
rewards as a motivator. 

Because age effects had emerged for verbal rewards, we also compared the effects 
of tangible rewards in studies of children versus college students. This revealed that 
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even though tangible rewards significantly undermined intrinsic motivation for both 
groups, the undermining effect was significantly greater for children than for col-
lege students on both behavioral and self-report measures of intrinsic motivation. 
The real-world implications of this pattern of results are extremely important. There 
is great concern about children’s motivation for schoolwork, as well as for other 
behaviors such as sports, art, and prosocial activities, and a study conducted by 
Boggiano, Barrett, Weiher, McClelland, and Lusk (1987) indicated that adults tend 
to view salient extrinsic rewards as an effective motivational strategy for promot-
ing these behaviors in children. However, the age-effect analyses indicate that, 
although tangible rewards may control immediate behaviors, they have negative 
consequences for subsequent interest, persistence, and preference for challenge, 
especially for children. In summary, the age effects that emerged from our meta-
analysis indicate that tangible rewards have a more negative effect on children than 
on college students and that verbal rewards have a less positive effect on children 
than on college students. 

Unexpected Rewards and Task-Noncontingent Rewards 
We next tested the CET prediction that unexpected rewards would not be detri-

mental to intrinsic motivation, whereas expected rewards would. The reasoning 
was that if people are not doing a task in order to get a reward, they are not likely 
to experience their task behavior as being controlled by the reward. The meta-
analysis supported the hypothesis. Nine studies of free-choice behavior revealed 
no undermining (d = 0.01; CI = -0.20, 0.22), and five studies of self-reported inter-
est revealed similar results (d = 0.05; CI = -0.19, 0.29). 

In contrast, analyses of expected rewards did yield undermining for both free-
choice behavior (k = 92; d = -0.36; CI = -0.42, -0.30) and self-reported interest 
(k = 69; d = -0.07; CI = -0.13, -0.01). It is interesting in this regard to note that 
verbal rewards are generally unexpected, and that may be one of the reasons they 
do not typically have a negative effect on intrinsic motivation. 

According to CET, rewards not requiring task engagement should be unlikely 
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 meta-analysis revealed no evidence that these rewards significantly 
affected either measure of intrinsic motivation (k = 7; d = -0.14; CI = -0.39, 0.11, 
for free-choice behavior and k = 5; d = 0.21; CI = -0.08, 0.50, for self-reported 
interest). 

Engagement-Contingent Rewards 
Engagement-contingent rewards are offered explicitly for engaging 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. Similarly, 
when college students were told they would receive a reward if they performed a 
hidden-figures activity, the reward was engagement contingent (Ryan et al., 1983). 
In neither case was there a performance requirement: Participants did not have to 
finish the task or do well on it; they simply had to work on it. More studies have 
used engagement-contingent rewards than any other reward contingency, and that 
is particularly true for studies of children. Results of the meta-analyses confirmed 
that engagement-contingent rewards significantly diminished intrinsic motivation 
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measured in both ways (k = 55; d = -0.40; CI = -0.48, -0.32, for free-choice and 
k = 35; d = -0.15; CI = -0.25, -0.06, for self-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 groups. 

Completion-Contingent Rewards 
The first study of reward effects on intrinsic motivation in humans (Deci, 1971) 

employed completion-contingent rewards. In it, participants were offered $1 for 
each of four 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 somewhat 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 al., 1983). 

Twenty studies examined completion-contingent reward effects on free-choice 
behavior, and 15 examined effects on self-reports. Analyses revealed that com-
pletion-contingent rewards significantly undermined intrinsic motivation for both 
dependent measures. Because the effects for these rewards on free-choice behav-
ior were heterogeneous and there were no age effects, we had to remove one out-
lier to achieve homogeneity. With the outlier removed, the results were as follows: 
k = 19; d = -0.44; CI = -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 out-
liers. With these outliers removed, we also found significant undermining by the 
completion-contingent rewards (k = 13; d = -0.17; CI = -0.33, -0.00, for self-
reports).2 As expected, the effects of engagement-contingent and completion-
contingent rewards were virtually identical. 

Task-Contingent Rewards 
In the first taxonomy of reward contingencies, Ryan et al. (1983) included task-

contingent rewards, and Cameron and Pierce included the category in their meta-
analysis. Because the task-contingent reward category is simply the aggregate of 
engagement-contingent rewards and completion-contingent rewards, this category is 
redundant. However, for comparative purposes, we mention it here. Task-contingent 
rewards undermined intrinsic motivation assessed with both measures (k = 74; d = 
-0.39; CI = -0.46, -0.32, for free choice and k = 48; d = -0.12; CI = -0.20, -0.04, 
for self-reports). Again, the undermining tended to be worse for children. 

Performance-Contingent Rewards 
From the standpoint of CET, performance-contingent rewards are the most 

interesting type of tangible rewards. Performance-contingent rewards were defined 
by Ryan et al. (1983) as rewards given explicitly for doing well at a task or for per-
forming up to a specified standard. Examples of performance-contingency studies 
include 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 participants. 
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According to CET, performance-contingent rewards have the potential to affect 
intrinsic motivation in two ways, one quite positive and one quite negative. 
Performance-contingent rewards can maintain or enhance intrinsic motivation if 
the receiver of the reward interprets it informationally, 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. According to CET, it is the relative salience of the informational versus 
controlling aspects of performance-contingent rewards which determines their ulti-
mate effect on intrinsic motivation. 

In most experiments examining performance-contingent rewards, all partici-
pants receive rewards as if they had done very well (which, of course, does not hap-
pen in the real world). Therefore, these studies do not address the effects of 
receiving only partial rewards or no rewards under performance contingencies, a 
circumstance that is more common in the real world and would undoubtedly 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-
estimates the negative effects of this type of reward, since it has focused largely on 
people who succeed at the contingency. In contrast, a real-world contingency in 
which only those achieving above the 80th percentile receive a reward, if veridi-
cally applied, would mean that 80% of participants would end up getting no reward 
and, implicitly, receiving negative competence feedback. 

The meta-analyses for the overall effects of performance-contingent rewards 
included 32 studies with a free-choice measure and 30 with a self-report measure. 
Performance-contingent rewards significantly undermined free-choice behavior 
(d = -0.28, CI = -0.38, -0.18), whereas results for the self-report studies were not 
significant. We did not do further analyses of studies with the self-report measure 
because the set of effects was homogeneous 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 following two 
considerations. 

First, different studies of performance-contingent rewards have used different 
control groups; specifically, some have used control groups in which participants 
received neither rewards nor feedback, whereas others have used control groups in 
which participants received no rewards but did receive the same feedback con-
veyed by the rewards to the participants who received rewards. In this latter instance, 
for example, if the rewards were given for doing better than 80% of the partici-
pants, participants in a no-reward control group that received feedback would have 
been 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, to examine the effects of the 
rewards per se, independent of the feedback conveyed by them, one would compare 
the rewards group with a no-rewards group that received comparable feedback. 

Second, although the definition 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 conveyed to some or all of 
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the participants that they had not performed well. These participants got less than 
the maximum available rewards, thus indicating that their competence was not 
optimal. For example, in a study conducted by Rosenfield, Folger, and Adelman 
(1980) that involved a feedback control group, rewarded participants got a small 
reward for performing in the bottom 15% of all participants, and the corresponding 
control group received the comparable “negative” feedback without the reward. 
Clearly, this and other such studies are quite different from the more typical 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 
everyone received the maximum possible rewards, effects involving no-feedback 
control groups in which all participants did not receive the maximum possible 
rewards, effects involving comparable-feedback control groups in which all par-
ticipants received positive feedback, and effects involving comparable-feedback 
control groups in which all 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 (k = 18; d = -0.15; CI = -0.31, -0.00).2 For studies with no-
feedback 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; d = -0.20; CI = -0.37, -0.03). 
However, for the three studies with comparable-feedback control groups in which 
participants received negative feedback, there was not a significant effect for reward 
versus no reward. 

The group in which at least some participants got less than the maximum 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 func-
tion of performance. Those who perform best get the largest rewards, and those 
who perform less well get smaller rewards or no rewards. The analysis showed that 
this type of reward had the largest undermining effect of any category used in the 
entire meta-analysis (d = -0.88), indicating clearly that rewarding people as a 
direct function of performance runs a very serious risk of negatively affecting their 
intrinsic motivation. 

Summary of the Primary Analyses 
To summarize the primary findings from the meta-analyses, 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 a 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 commonly used one of performance-
contingent rewards in which not all participants receive maximum rewards. 

When self-reported interest served as the dependent measure, all tangible rewards, 
all expected rewards, engagement-contingent rewards, completion-contingent re-
wards, and task-contingent rewards significantly undermined intrinsic motivation. 
Verbal rewards enhanced self-reported interest. 

Supplemental Analyses 
To further clarify the limiting conditions and moderator effects of rewards, we 

performed two supplemental analyses. First, to determine whether the undermin-
ing of intrinsic motivation is simply 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 motivation was assessed imme-
diately after the reward was terminated, those for which it was assessed a few days 
later, and those for which it was assessed at least a week later. Analyses indicated 
that timing of the dependent measure did not affect the results. For all three groups, 
the composite effect sizes were between -0.40 and -0.53, all statistically signifi-
cant. If anything, the undermining was strongest in the studies in which the mea-
sure was taken at least a week after the rewards were given. 

Second, although our primary meta-analyses included only studies for which the 
target activity was initially interesting, whereas 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. In our first analysis, we included data from 
the dull-task conditions and repeated the overall meta-analysis. For the free-choice 
analyses, every undermining effect that had appeared when only initially interest-
ing tasks were included also appeared after the dull-task conditions were added in; 
for the self-report analyses, all except one of the effects that had indicated signifi-
cant undermining when only interesting tasks were used were again significant when 
the dull-task conditions were included. The one exception for self-report studies was 
that the inclusion of the dull-task data led the undermining of self-reported interest 
in the completion-contingent condition to drop to nonsignificance. 

In our second analysis, we examined the 13 studies that had included both 
interesting and dull tasks, assessing the effects of tangible rewards separately for 
interesting and dull tasks. For the 11 studies with a free-choice measure, results indi-
cated a large undermining by rewards in the interesting-task conditions (d = -0.68; 
CI = -0.89, -0.47) but not in the dull-task conditions (d = 0.18; CI = -0.03, 0.39). 
For 5 studies with self-reports, there was also significant undermining with 
the interesting task (d = -0.37; CI = -0.67, -0.07) but not the dull task (d = 0.10; 
CI = -0.09, 0.40). 

In summary, it is clear that rewards do not undermine people’s intrinsic moti-
vation for dull tasks because there is little or no intrinsic motivation to be under-
mined. But neither do rewards enhance intrinsic motivation for such 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 other words, 
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if a task is dull and boring, the issue is not whether the rewards will lead people to 
find the task intrinsically interesting because rewards do not add interest value to 
the task itself. Rather, the issue is how to facilitate people’s understanding the 
importance of the activity to themselves and thus internalizing its regulation so 
they will be self-motivated to perform it. 

Summary and Conclusions 
To summarize, results of the meta-analysis make clear that the undermining of 

intrinsic motivation by tangible rewards is indeed a significant issue. Whereas ver-
bal rewards tended to enhance intrinsic motivation (although not for children and 
not when the rewards were given controllingly) and neither unexpected tangible 
rewards nor task-noncontingent tangible rewards affected intrinsic motivation, 
expected tangible rewards did significantly and substantially undermine intrinsic 
motivation, and this effect was quite robust. Furthermore, the undermining was espe-
cially strong for children. 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 motivation by tangi-
ble rewards was especially strong for school-aged children, and because studies have 
linked intrinsic motivation to high-quality learning and adjustment (e.g., Benware 
& Deci, 1984; Ryan & Grolnick, 1986), the findings from this meta-analysis are of 
particular import for primary and secondary school educators. 

Specifically, the results indicate that, rather than focusing on rewards for motivat-
ing students’ learning, it is important to focus more on how to facilitate intrinsic moti-
vation, for example, by beginning from the students’ perspective to develop more 
interesting learning activities, to provide more choice, and to ensure that tasks are 
optimally challenging (e.g., Cordova & Lepper, 1996; Deci, Schwartz, et al., 1981; 
Harter, 1974; Reeve, Bolt, & Cai, 1999; Ryan & Grolnick, 1986; Zuckerman, Porac, 
Lathin, Smith, & Deci, 1978). In these ways, we will be more able to facilitate the type 
of motivation that has been found to promote creative task engagement (Amabile, 
1982), cognitive flexibility (McGraw & McCullers, 1979), and conceptual under-
standing of learning activities (Benware & Deci, 1984; Grolnick & 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 no reason for teachers to resist using rewards in the 
classroom, it is clear that CET provides an excellent account 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 column indicates types of rewards and/or reward contin-
gencies, followed by whether participants were children or undergraduates, followed 
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by whether the dependent measure was free-choice behavior or self reported inter-
est. (Codes appear in Notes to the Appendix.) Finally, we explain whether our treat-
ment of the study and results differed from Cameron and Pierce’s. If 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 effect sizes Cameron and Pierce 
reported by more than 0.10 in either direction, we noted that the study was the same 
in the two meta-analyses. If there was a difference, we explained what it was. 

Table 1a 
Studies used in our meta-analyses compared with Cameron and Pierce (1994) 

Study 
Comparison with Cameron & Pierce’s 

Variables (1994) analysis 

Amabile et al., 1986, Exp. 1 
Amabile et al., 1986, Exp. 3 
Anderson et al., 1976 

E, 1, F, S 
E, 2, S 
V, E, 1, F 

Anderson & Rodin, 1989 

Arkes, 1979 
Arnold, 1976 
Arnold, 1985 
Bartelme, 1983 (D) 
Blanck et al., 1984, Exp. 1 

Blanck et al., 1984, Exp. 2 
Boggiano & Ruble, 1979 
Boggiano et al., 1982 
Boggiano et al., 1985 

V, 2, S 

C, 2, F, S 
E, 2, S 
E, C, 2, S 
P, 2, S 
V, 2, F, S 

V, 2, F, S 
E, P, 1, F 
E, 1, F 
E, C, P, 1, F 

Same.1 

Same. 
This had multiple no-reward control 

groups. We selected the one recom-
mended as appropriate by the 
study’s authors and comparable to 
ones used for other studies in this 
meta-analysis. C. & P.2 used a 
control group that the authors said 
was inappropriate, in which the 
experimenter avoided eye contact 
with the young children and ignored 
their attempts to interact, even 
though there were just the two peo-
ple in the room. The study’s authors 
said that this condition was uncom-
fortable, even painful, for both the 
children and experimenter. Not sur-
prisingly, that group showed free-
choice intrinsic motivation that 
was considerably lower than any 
other group. 

Nearly the same.3 Both meta-analyses 
treated the composite dependent 
variable as self-report. 

Same. 
Same. 
Same. 
Excluded, type I.4 

Same for free-choice; nearly the same 
for self-report. 

Excluded, type II.5 

Excluded, type II. 
Same. 
The study’s authors crossed reward 

contingency with salience of 
reward. They referred to the two 
reward contingencies as task 
contingent and performance contin-
gent, and C. & P. coded them that 
way, treating the task-contingent 
conditions as engagement contin-
gent.6 However, the salience manip-
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Table 1a (continued) 

Study 
Comparison with Cameron & Pierce’s 

Variables (1994) analysis 

Brennan & Glover, 1980 E, 2, F 

Brewer, 1980 (D) 
Brockner & Vasta, 1981 
Butler, 1987 
Calder & Staw, 1975 

Chung, 1995 
Cohen, 1974 (D) 
Crino & White, 1982 
Dafoe, 1985 (D) 
Daniel & Esser, 1980 

E, P, 1, F, S 
C, 2, F, S 
V, 1, S 
C, D, 2, S 

E, P, D, 1, F 
V, P, 2, F, S 
V, 2, F, S 
N, P, 1, F, S 
P, D, 2, F, S 

Danner & Lonky, 1981, Exp. 2 
Deci, 1971, Exp. 1 
Deci, 1971, Exp. 3 
Deci, 1972a 

V, E, 1, F, S 
C, 2, F, S 
V, 2, F, S 
N, 2, F 

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

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 task noncontingent. 
Further, C. & P. combine two 
control groups, including one that 
had not worked on the task for the 
same amount of time as the rewards 
group during the experimental 
period, but we used only the 
control group that had worked 
on the task for the same amount 
of time. 

Excluded, type I. 
Same. 
Nearly the same. 
This study provided monetary rewards 

for completing a set of puzzles, thus 
making it completion contingent, 
but C. & P. coded it engagement 
contingent. Also, C. & P. collapsed 
across interesting and dull tasks.7 

Excluded, type III.8 

Excluded, type I. 
Same. 
Excluded, type I. 
In this study, participants were told 

“they could win up to $2 depending 
on how quickly they correctly 
assembled the puzzles.” This con-
veyed that the rewards depended on 
doing well relative to a standard and 
not just on finishing the puzzles. 
Thus, we coded it performance 
contingent, but C. & P. coded it 
completion contingent. Also, 
C. & P. collapsed across interesting 
and dull tasks. 

Nearly the same. 
Same. 
Same. 
Same. 

continued 
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Table 1a (continued) 

Study 
Comparison with Cameron & Pierce’s 

Variables (1994) analysis 

Deci, 1972b V, C, 2, F 
Deci et al., 1975 V, 2, F 
DeLoach et al., 1983 E, 1, F 
Dimitroff, 1984 (D) E, 1, F, S 
Dollinger & Thelen, 1978 V, P, 1, F, S 

Earn, 1982 

Fabes, 1987, Exp. 2 

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

N, 2, F, S 

Efron, 1976 (D) V, E, P, 2, S 
Eisenstein, 1985 U, C, D, 1, F 
Enzle et al., 1991 P, 2, F 
Fabes, 1987, Exp. 1 C, P, 1, F 

C, 1, F 

E, 1, F, S 
E, 1, F, S 

Fabes et al., 1989 
Feehan & Enzle, 1991, Exp. 2 
Goldstein, 1977 (D) 
Goldstein, 1980 (D) 

E, 1 F 
C, 2, F 
V, C, P, 1, F, S 
C, 2, F 

Greene & Lepper, 1974 U, E, P, 1, F 

Griffith, 1984 (D) E, D, 1, F 

Same. 
Excluded, type II. 
Same. 
Excluded, type I. 
This had three tangible rewards groups, 

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

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

Excluded, type I. 
Excluded, type II. 
Excluded, type II. 
Same for the performance-contingent 

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

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

Excluded, type II. 
Same for free-choice, but C. & P. did 

not include the self-report. In this 
study, children selected a face 
ranging from frown to smile to 
reflect how much they enjoyed the 
task, a procedure that is common 
for obtaining self-report data from 
young children. 

Excluded, type II. 
Excluded, type II. 
Excluded, type I. 
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 two unexpected groups 
and the engagement-contingent 
group, but C. & P. exclude the per-
formance-contingent group. 

Excluded, type I. To be comparable to 
most other studies in this meta-
analysis, we included only partici-
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Table 1a (continued) 

Study 
Comparison with Cameron & Pierce’s 

Variables (1994) analysis 

Griffith et al., 1984 C, 1, F 

Hamner & Foster, 1975 E, C, D, 2, S 

Harackiewicz, 1979 

Harackiewicz & Manderlink, 1984 
Harackiewicz et al., 1984, Exp. 1 
Harackiewicz et al., 1984, Exp. 2 

Harackiewicz et al., 1984, Exp. 3 
Harackiewicz et al., 1987 
Hitt et al., 1992 
Hyman, 1985 (D) 
Karniol & Ross, 1977 

V, E, P, 1, S 

P, 1, S 
P, 2, F, S 
U, P, 2, F, S 

P, 2, F, S 
P, 1, S 
E, D, 2, F, S 
E, P, 1, F 
E, P, 1, F 

Kast & Connor, 1988 
Koestner et al., 1987 
Kruglanski et al., 1971 

Kruglanski et al., 1972 
Kruglanski et al., 1975, Exp. 1 

V, IC, 1, S 
V, 2, F, S 
N, 1, S 

U, 1, S 
C, 1, S 

pants who worked in the individual 
context. 

Children were rewarded for finishing 
reading a passage up to the book-
mark, which makes it completion 
contingent, but C. & P. coded it 
engagement contingent. (The 
McLoyd, 1979 study used the same 
instructions and C. & P. did code it 
completion contingent.) 

Same coding for completion contingent. 
In engagement contingent, partici-
pants were paid “75 cents for the 
20 minute task,” but C. & P. coded it 
as task noncontingent. Also, C. & P. 
collapsed across interesting and dull 
tasks. 

Same for verbal rewards. Nearly the 
same for engagement contingent. 
C. & P. excluded the two perfor-
mance-contingent rewards groups. 

Same. 
Same. 
Same coding, but C. & P. made an error 

in the self report effect size for per-
formance contingent, showing it as 
enhancement when in fact it was 
undermining with a d = -0.16. 

Same. 
Same. 
Excluded, type III. 
Excluded, type I. 
Same except we coded the perfor-

mance-contingent conditions for 
whether participants got the maxi-
mum rewards with implicit positive 
feedback or less than maximum 
rewards with implicit negative feed-
back. 

Excluded, type II. 
Same. 
Rewards were given “because you 

have volunteered for this study . . .” 
so they were task noncontingent, 
but C. & P. coded them engagement 
contingent. 

Same. 
Participants were rewarded either for 

the number of coin flips they guessed 
correctly or for the number of block 
constructions they completed cor-
rectly, making it completion contin-
gent, but C. & P. coded it 
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Table 1a (continued) 

Study 
Comparison with Cameron & Pierce’s 

Variables (1994) analysis 

Kruglanski et al., 1975, Exp. 2 P, 1, S 

Lee, 1982 (D) 
Lepper et al., 1973 

P, 2, F, S 
U, E, 1, F 

Lepper et al., 1982, Exp. 3 
Liberty, 1986, Exp. 1 (D) 
Liberty, 1986, Exp. 2 (D) 
Loveland & Olley, 1979 

E, 1, F 
C, 2, F, S 
C, 2, F, S 
E, D, 1, F 

Luyten & Lens, 1981 C, P, 2, F, S 

McGraw & McCullers, 1979 
McLoyd, 1979 

C, 2, S 
C, D, 1, F 

Morgan, 1981, Exp. 1 E, 1, F, S 

Morgan, 1981, Exp. 2 
Morgan, 1983, Exp. 1 

E, 1, F, S 
E, 1, F, S 

Morgan, 1983, Exp. 2 
Mynatt et al., 1978 

E, 1, F, S 
E, D, 1, F 

Newman & Layton, 1984 
Ogilvie & Prior, 1982 
Okano, 1981, Exp. 1 
Okano, 1981, Exp. 2 
Orlick & Mosher, 1978 

E, D, 1, F 
E, 1, F 
E, 1, F, S 
N, E, 1, F, S 
V, U, P, 1, F 

performance contingent. It explored 
moderation by endogenous versus 
exogenous rewards. 

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 
investments. The control group was 
the same as the experimental group 
except they were told they had to 
give back their earnings, so it was 
not a reasonable no-reward control 
group. In the other pair of condi-
tions, money was not mentioned to 
the no-reward control group. We 
excluded the pair of conditions 
without a proper control group, but 
C. & P. collapsed across the two 
pairs of conditions. 

Excluded, type I. 
Same coding. Same effect sizes for 

engagement contingent. C. & P. 
made an error in calculating the 
effect size for unexpected rewards. 

Excluded, type II. 
Excluded, type I. 
Excluded, type I. 
Same coding, but C. & P. collapsed 

across interesting and dull tasks. 
Same for performance contingent. In 

the other rewards condition partici-
pants were paid after each of three 
puzzles they solved, so it was com-
pletion contingent, but C. & P. coded 
it as engagement contingent. 

Same. 
Coded the same, but C. & P. collapsed 

across interesting and dull tasks. 
Same on free-choice; nearly the same 

on self-report. 
Same. 
Same on free-choice; nearly the same 

on self-report. 
Same. 
Coded the same, but C. & P. collapsed 

across interesting and dull tasks. 
Excluded, type II. 
Same. 
Excluded, type II. 
Excluded, type II. 
Same coding for verbal and unexpected. 

In performance contingent, children 
got rewards “if you do a good job 
today and tomorrow on the balance 
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Table 1a (continued) 

Study 
Comparison with Cameron & Pierce’s 

Variables (1994) analysis 

Pallak et al., 1982 V, U, P, 1, F 

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

E, P, 1, F, S 
E, 1, F, S 
E, P, 2, F, S 
P, 2, F, S 

Pittman et al., 1980 V, IC, 2, F 

Pittman et al., 1982, Exp. 1 N, E, 1, F 

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

E, 1, F 
C, 2, F 

Pretty & Seligman, 1984, Exp. 1 V, U, E, 2, F, S 

Pretty & Seligman, 1984, Exp. 2 U, E, 2, F, S 
Reiss & Sushinsky, 1975, Exp. 1 E, 1, F 
Rosenfield et al., 1980 P, 2, F, S 

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

Same for verbal and unexpected. 
C. & P. did not report how they 
coded the tangible expected 
rewards condition, which was per-
formance contingent. 

Excluded, type I. 
Excluded, type II. 
Excluded, type I. 
Same coding, but C. & P. used only 

self-report. We also used free-choice 
persistence, calculated as the 
number of trials. 

Same except that C. & P. did not do an 
analysis of informational versus con-
trolling positive feedback. 

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

Nearly the same. 
C. & P. coded this engagement contin-

gent, but participants received $1.50 
for each puzzle solved. C. & P. 
reported a comparison for 40 exper-
imental and 20 control participants, 
but there were only 50 participants 
in the study. We calculated the 
reward effect size based on a com-
parison of the rewarded groups with 
neutral and extrinsic mind sets 
versus the non-rewarded groups 
with neutral and extrinsic mind sets, 
because that comparison provided 
corresponding reward versus no-
reward conditions. 

Same for unexpected and engagement 
contingent. Nearly the same for ver-
bal on free-choice. 

Same. 
Same. 
This study had performance-contingent, 

completion-contingent, and task-
noncontingent groups, and a control 
group with feedback comparable to 
that in performance contingent. 
There was no appropriate control 
group for completion contingent or 
task noncontingent. It also crossed 
tangible rewards with positive versus 

continued 
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Table 1a (continued) 

Study 
Comparison with Cameron & Pierce’s 

Variables (1994) analysis 

Ross, 1975, Exp. 1 E, 1, F, S 

Ross, 1975, Exp. 2 E, 1, F, S 

Ross et al., 1976 N, E, 1, F 

Ryan, 1982 

Ryan et al., 1983 

IC, 2, F 

V, E, P, IC, 2, F, S 

Salancik, 1975 

Sansone, 1986 
Sansone, 1989 
Sansone et al., 1989 
Sarafino, 1984 
Shanab, 1981 
Shiffman-Kaufman, 1990 (D) 

P, 2, F, S 

V, 2, S 
V, 2, S 
V, 2, S 
E, 1, F, S 
V, 2, F, S 
E, P, 1, F, S 

negative feedback. C. & P. reported a 
verbal effect for positive versus neg-
ative feedback, and then they col-
lapsed across feedback to examine 
tangible-reward effects. We did a 
moderator analysis of rewards signify-
ing positive versus negative feedback. 
C. & P. listed a performance-
contingent self report d = 2.80, but the 
correct d was 0.22. For free-choice, 
there was a modest discrepancy. 

Same for free-choice; they did not 
include self-report. 

Nearly the same for free-choice; they 
did not include self-report. 

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

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

Same on verbal and engagement con-
tingent. There were two perfor-
mance-contingent groups, one 
informational and one controlling. 
There were three no-reward control 
groups, one with informational posi-
tive feedback, one with controlling 
positive feedback, and one with no-
feedback. We compared perfor-
mance-contingent both to 
comparable-feedback controls 
and no-feedback controls in the 
moderator analyses. C. & P. did 
only the comparable-feedback com-
parisons. Also, C. & P. did not do 
an informational-controlling 
comparison. 

Same coding. C. & P. collapsed across 
positive and negative feedback con-
ditions, but we did a moderator 
analysis for positive versus negative. 

Same. 
Same. 
Same. 
Same. 
Same. 
Excluded, type I. For comparability 

with other studies, we used only data 
from the 10-day assessments. 
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Table 1a (continued) 

Study 
Comparison with Cameron & Pierce’s 

Variables (1994) analysis 

Smith, 1975 (D) 
Smith, 1980 (D) 

V, U, P, 2, F, S 
E, D, 1, F 

Smith & Pittman, 1978 P, 2, F, S 

Sorensen & Maehr, 1976 
Staw et al., 1980 

C, 1, F 
C, 2, S 

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

N, E, 1, F 
E, 1, F 

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

P, 2, S 
E, 2, F 
V, E, 2, F, S 
E, P, 2, F, S 

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

V, 1, S 
V, 2, S 
C, 1, F 

Weinberg & Jackson, 1979 P, 2, S 

Excluded, type I. 
Excluded, type I. In this study, there 

was also a condition called positive 
feedback, but the statements were 
not competence feedback. 

Same for self-report. C. & P. imputed a 
score of 0.00 for free-choice perfor-
mance, even though means and sig-
nificance tests were reported. 

Excluded, type II. 
Participants got a $1 reward for com-

pleting 15 puzzles, 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 group, and two 
no-reward control groups. There was 
not a control group for the engage-
ment plus verbal group. We com-
pared the two engagement to the two 
control groups, but C. & P. used all 
three reward groups. 

Same. 
Excluded, type III. 
Nearly the same. 
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 task and assigned 
d = 0.00 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 perfor-
mance conditions, so it is unclear 
which analysis they were used in. 

Same. 
Same. 
This study 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 C. & P. 
did not code it. 

Same. 

continued 

23 

 at JAMES MADISON UNIV on January 12, 2010 http://rer.aera.netDownloaded from 

http://rer.sagepub.com


Deci, Koestner, and Ryan 

Table 1a (continued) 

Comparison with Cameron & Pierce’s 
Study Variables (1994) analysis 

Weiner, 1980 C, 2, F, S Participants received $.25 for each ana-
gram completed, which makes it 
completion contingent, but C. & P. 
coded it performance contingent. 

Weiner & Mander, 1978 E, P, 2, F, S Same. 
Williams, 1980 E, 1, F, S Same. 
Wilson, 1978 (D) E, D, 2, F, S Excluded, type I. 
Wimperis & Farr, 1979 N, C, 2, S In one group, participants received 

$1.75 for being in the study, making 
it task noncontingent, but C. & P. 
coded it engagement contingent. In 
the other, participants “were paid 
for each model or subunit com-
pleted,” making it completion con-
tingent, but C. & P. coded it 
performance contingent. 

Yuen, 1984 (D) E, 2, F, S Excluded, type I. 
Zinser, 1982 V, 1, F Same. 

Note. (D) = Unpublished Dissertation; V = Verbal Rewards; U = Unexpected Tangible Rewards; 
N = Task-Noncontingent Rewards; E = Engagement-Contingent Rewards; C = Completion-Contingent 
Rewards; P = Performance-Contingent Rewards; D = Dull-Task condition included in study and used 
in supplemental meta-analysis; IC = Informational versus Controlling comparison was made in sup-
plemental meta-analysis. The code of 1 means the participants were children and the code of 2 means 
they were undergraduates. Finally, F means that the free-choice dependent measure was used and 
S means that the self-report measure was used. 
1 Same means that Cameron and Pierce and we coded the study the same, used the same control groups, 
and found effects sizes that did not differ from each other by more that 0.10 in either direction. 
2 C. & P. refers to Cameron and Pierce. 
3 Nearly the same means the studies were coded the same and the same control groups were used, but 
that the effect sizes were different by more than 0.10, probably due to differences in estimation of stan-
dard deviations. If the discrepancy is large, we make note of that. 
4 “Excluded, type I” refers to dissertations, and Cameron and Pierce excluded all dissertations. 
5 “Excluded, type II” refers to studies that Cameron and Pierce excluded for no apparent reason. 
6 Cameron and Pierce (1994) did not use the term “engagement-contingent.” When we say they coded 
a reward engagement-contingent, it means that they coded it as both “task-contingent” and what they 
referred to as “not contingent using a behavioral definition.” Because the intersection of those two codes 
is equivalent to our engagement-contingent code, we say that they coded it as engagement-contingent 
to minimize confusion for the reader. Similarly, they did not use the term completion-contingent, but 
what they coded as both “task-contingent” and “contingent using a behavioral definition” is equivalent 
to what we call completion-contingent. 
7 These studies used both interesting and uninteresting tasks. We excluded the uninteresting tasks from 
the primary meta-analyses and included them in the supplemental meta-analysis concerned with initial 
task interest. Cameron and Pierce collapsed across the interesting and dull tasks even though it has been 
firmly established in the literature that initial task interest interacts with reward effects. 
8 “Excluded, type III” refers to studies that Cameron and Pierce excluded because they were published 
after Cameron and Pierce’s cut-off date. 

Notes 
1The value k represents the number of effects considered in calculating a composite 

effect size. Because, for any given calculation, the data were aggregated across all relevant 
conditions within a study in order to ensure independence of effect sizes, k also represents 
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the number of studies that were included in the calculation of a composite effect size. The 
value d represents the composite effect size corrected for reliability (Hedges & Olkin, 
1985). In regard to CIs, if both endpoints are on the same side of 0.00, it indicates that the 
mean for the reward groups is significantly different from the mean for the no-reward 
groups. 

2Although one end of the CI appears to be 0.00, it was actually slightly negative and was 
rounded to 0.00. A significance test indicated that the composite effect size was significant. 
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