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Two studies were conducted to examine the effect of intrinsic motivation training 
on children’s subsequent motivational orientation and creativity in an expected- 
reward situation. Past research has demonstrated the ovejustification effect: Chil- 
dren who work on an interesting task in order to obtain a reward demonstrate lower 
subsequent intrinsic motivation than do children not working for a reward. Other 
studies have shown similar negative effects on creativity. The primary hypothesis 
of the present research was that the usual ovejustification effect would be coun- 
teracted by directed discussion sessions focused on intrinsic reasons for working in 
school and explicitly dealing with ways to cognitively distance oneself from the 
reward contingency. Both studies provide partial support for this hypothesis. In 
fact, children receiving the intrinsic motivation training seemed to later treat re- 
ward as an actual augmentation of intrinsic motivation. Possible mechanisms for 
this phenomenon are discussed, including the role of individual difference variables 
such as self-esteem. 0 1989 Academic Press. Inc. 

As with nearly all psychological researchers, much of our work in- 
volves the identification and subsequent testing of complex phenomena. 
While the end result of this process is often a neatly packaged journal 
article, the road to such findings is not nearly as straight and narrow as it 
might seem. Our efforts to answer one question invariably raise a dozen 
other equally interesting (and perplexing) issues, making the investigative 
process very much like an exercise in solving creativity puzzles. One 
puzzle with which we are currently involved concerns the possibility of 
“immunizing” children against the usually deleterious effects of reward 
on their intrinsic motivation and creativity. The studies we present here 
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offer no definitive answers. But they do, we believe, inaugurate a prom- 
ising and exciting line of investigation. 

Over 15 years of research have firmly established the fact that offering 
a reward for an enjoyable behavior can decrease the likelihood that that 
behavior will be performed under subsequent nonrewarded conditions. 
This phenomenon, known as the overjustification effect, has been dem- 
onstrated across the entire age span-from preschoolers to college stu- 
dents to adults in the workplace (e.g., Amabile, Hennessey, & Grossman, 
1986; Deci, 1971; Lepper, Greene, & Nisbett, 1973). The evidence is most 
convincing, even overwhelming.’ 

Self-perception theory (Bern, 1972) provides one of the most frequently 
cited explanations for the over-justification effect. According to this 
model, subjects do not begin a task with a clear awareness of their own 
motivational orientation. As a result, those who perform an activity in the 
presence of some salient extrinsic contingency infer that their participa- 
tion was motivated only by that constraint and not by their own interest. 
In the standard overjustification paradigm, rewarded subjects come to see 
themselves as extrinsically motivated and are less likely to select the 
target task in subsequent (reward-free) situations.2 

The fundamental question that has guided our own program of research 
is whether the expectation of reward and its concomitant undermining of 
intrinsic motivation can also affect subjects’ creativity. While relatively 
few other investigators have addressed this problem directly, there has 
been some research on aspects of performance related to creativity. 

In an investigation of the effect of reward on children’s intrinsic moti- 
vation, Lepper et al. (1973) found that, for preschoolers who initially 
displayed a high level of intrinsic interest in drawing with magic markers, 
working for an expected “Good Player Award” decreased their interest 
in the task. When compared with an unexpected-reward group and a 
control (no-reward) group, the subjects who had made their drawings in 
order to receive a Good Player Award spent significantly less time using 
the markers during free-play periods. Furthermore, the globally assessed 
“qualify” (as rated by teachers) of drawings made by children expecting 
a reward was lower than that of the unexpected-reward or control groups. 

Similar decreases in motivation for artistic tasks and performance qual- 
ity have also been reported by Greene and Lepper (1974) and Kernoodle- 
Loveland and Olley (1979). Garbarino (1975), employing a very different 
experimental task, observed performance decrements for fifth- and sixth- 
grade girls who were rewarded for their teaching of a matching task to 

’ For in-depth reviews of this literature see Bates (1979), Condry (1977). Deci and Ryan 
(1980), Deci and Ryan (1985) and Kruglanski (1978). 

’ For related explanations see also Deci (1975), Deci and Ryan (1980), and Kelley (1973). 
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girls in the first and second grades. Pittman and his colleagues (Pittman, 
Emery, & Boggiano, 1982) found that nonrewarded subjects showed a 
strong subsequent preference for complex versions of a game, whereas 
rewarded subjects chose simpler versions. And Shapira (1976) reported 
that subjects expecting payment for success chose to work on relatively 
easy puzzles, whereas subjects expecting no payment preferred much 
more challenging ones. 

Each of these investigations points to the same conclusion: for subjects 
who initially display a high level of interest in a task, working for an 
expected reward decreases their intrinsic motivation, undermines the glo- 
bally assessed quality of their performance, and makes them much less 
likely to take risks or to approach a task with a playful/experimental 
attitude. Creativity appears to result from just this sort of risk-taking and 
uninhibited exploration (Amabile, 1983a; Barron, 1968; Campbell, 1960; 
Crutchfield, 1962; Dansky & Silverman, 1975; Lieberman, 1965; Stein, 
1974, 1975). For this reason, a number of recent studies have focused 
specifically on the effect of reward on creative aspects of subjects’ per- 
formance. 

One of the earliest investigations of this type was conceived by Krug- 
lanski, Friedman, and Zeevi (1971). Israeli high school students who ei- 
ther had or had not been promised a reward (a tour of the Tel Aviv 
University psychology department) were given two open-ended creativity 
tasks. These tasks, adapted from Barron (1968), required subjects to list 
as many titles as possible for a literary paragraph, and to use as many 
words as possible from a 50-word list in writing their own story. 

Originality ratings of these products were made by two independent 
judges with good interjudge reliability (.91). A clear and statistically sig- 
nificant superiority of nonrewarded subjects emerged. In addition, nearly 
significant differences were found between the two groups on two intrin- 
sic interest measures: subjects’ expressed enjoyment of the activities and 
their willingness to volunteer for further participation. 

In two of our own investigations of the effect of reward (Amabile et al., 

1986, Studies 1 and 2), elementary school children assigned to the reward 
conditions promised to tell a story in order to have a chance first to use 
a Polaroid camera. Children in the no-reward conditions were simply 
allowed to use the camera and then were presented with the target task; 
there was no contingency established between the two. In an application 
of the consensual creativity assessment technique (Amabile, 1982b), three 
elementary school teachers familiar with children’s writing later rated the 
stories for creativity, with a high level of interjudge reliability (.91 and 
.83). Results indicated that, overall, children in the no-reward conditions 
told significantly more creative stories than did children in the reward 
conditions. 
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Another of our investigations (Amabile, 1982a) also examined the effect 
of expected reward; but in this case the experimental task involved ar- 
tistic creativity, and the reward was introduced in a competitive setting 
(incorporating an evaluative element). Girls whose ages ranged from 7 to 
11 years made paper collages during one of two parties held in the com- 
mon room of their apartment complex. Subjects in the experimental group 
competed for prizes, whereas those in the control group expected that the 
prizes would be raffled off. Artist-judges later rated each collage on cre- 
ativity, with a high interjudge reliability. The control group was judged 
significantly higher than the experimental group on the creativity of their 
collages. 

Taken together, these investigations lend strong support to what we 
have termed the intrinsic motivation principle of creativity: intrinsic mo- 
tivation is conducive to creativity, whereas extrinsic motivation is detri- 
mental (Amabile, 1983a,b). 

Like the early overjustification researchers, we have taken what might 
be termed a negative approach. We have been successful in demonstrat- 
ing that environmental factors which undermine subject intrinsic motiva- 
tion also lead to reductions in creativity of performance. However, in our 
attempts to demonstrate a definitive link between creativity and intrinsic 
motivation, it is just as important to demonstrate that creativity will be 
maintained when intrinsic motivation is maintained as it is to demonstrate 
that creativity will be undermined when intrinsic motivation is under- 
mined. For practical concerns of parenting and classroom instruction, it is 
probably even more important to do so. 

STUDY 1 

In a recent investigation, we adopted this more positive approach as we 
set out to determine whether special training sessions designed to directly 
address motivational orientation could “immunize” children against the 
usually deleterious effects of reward on intrinsic motivation and creative 
aspects of performance. We used two types of control groups in this 
study. One (Null Training) received “training” that had nothing to do 
with either intrinsic motivation or creativity. The other (Creativity Train- 
ing) received training designed to echo some creativity training programs 
used in schools (e.g., Feldhusen, Treffinger, & Bahlke, 1970; Gordon, 
1961, 1968). This second type of control group was included as a more 
stringent test of the intrinsic motivation principle of creativity. If this 
formulation is correct, the Intrinsic Motivation Training group should 
show higher creativity under reward conditions than the control groups, 
including the group specifically trained in creative thinking. 

In this 3 x 2 factorial design, presentation of reward was completely 
crossed with type of training received. Only those subjects who had been 
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specifically instructed in ways to overcome the usual deleterious effects 
of extrinsic constraints should, we reasoned, maintain an intrinsic moti- 
vational orientation in the face of expected reward and, as a consequence, 
should evidence no reduction in creativity. Those assigned to the control 
conditions, who did not receive intrinsic motivation training, should ex- 
perience the usual motivational decrements under expected reward and 
should display lower creativity. In other words, we predicted a significant 
interaction between training and reward. 

Method 

Su&ec&. The subjects in this study were 113 students from Grades 3, 4, and 5 at a 
parochial school in eastern Massachusetts. Their ages ranged from 7 to 11 years. Students 
were individually asked to participate after consent was received from their parents. Sub- 
jects were randomly assigned to one of the six conditions: intrinsic motivation training/ 
reward, intrinsic motivation training/no-reward, creativity training/reward, creativity train- 
ing/no-reward, null training/reward, and null training/no-reward. All training periods were 
run by the same female experimenter who was blind to subjects’ reward condition assign- 
ments. A second female experimenter, who was blind to subjects’ training condition assign- 
ments, conducted the creativity assessment sessions. 

Procedure. In the crucial intrinsic motivation training condition, subjects were shown 
videotapes depicting two attractive 1 l-year-old children talking with an adult about various 
aspects of their schoolwork. The scripts for these tapes had been specifically designed so 
that the boy and girl on the tape would serve as models of highly intrinsically motivated 
individuals. There were two primary goals for the messages conveyed by these intrinsic 
motivation training tapes. The first goal was to get children to focus on intrinsic reasons for 
doing work in school and to concentrate on those aspects for maximal enjoyment. The 
following is an example of a tape segment that addresses this issue: 

Adult: Tommy, of all the things your teacher gives you to do in school, think about the 
one thing you like to do best and tell me about it. 
Tommy: Well, I like social studies the best. I like learning about how other people live 
in different parts of the world. It’s also fun because you get to do lots of projects and 
reports. I like doing projects because you can learn a lot about something on your own. 
I work hard on my projects and when I come up with good ideas, I feel good. When you 
are working on something that you thought of, and that’s interesting to you, it’s more 
fun to do. 
Adult: So, one of the reasons you like social studies so much is because you get to learn 
about things on your own. And it makes you feel good when you do things for yourself, 
it makes it more interesting. That’s great! 

The second issue addressed in the intrinsic motivation training tapes was the practice of 
cognitively distancing oneself from socially imposed extrinsic constraints-focusing instead 
on the inherently enjoyable aspects of a task in an effort to maintain intrinsic motivation in 
the face of such factors as reward or evaluation. An example: 

Adult: It sounds like both of you do the work in school because you like it, but what 
about getting good grades from your teacher or presents from your parents for doing 
well. Do you think about those things? 
Tommy: Well, I like to get good grades, and when I bring home a good report card, my 
parents always give me money. But that’s not what’s really important. I like to learn a 
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lot. There are a lot of things that interest me, and I want to learn about them, so I work 
hard because I enjoy it. 
Sarah: Sometimes when I know my teacher is going to give me a grade on something I 
am doing, I think about that. But then I remember that it’s more important that I like 
what I’m doing, that I really enjoy it, and then I don’t think about grades as much. 
Adult: That’s good. Both of you like to get good grades, but you both know that what’s 
really important is how you feel about your work, and that you enjoy what you are 
doing. 

In small groups of three to five members, subjects met with the experimenter for two 
20-min training periods on 2 consecutive days. Each intrinsic motivation training session 
consisted of showing segments of the videotape, interspersed with directed discussion. 
During these discussions, the children were asked to relate what they had seen on the tape, 
to answer for themselves the questions the adult had posed, and to give their own reaction 
to the content of Tommy’s and Sarah’s responses. Throughout, the experimenter offered 
interpretations of the tape and the children’s commentary and shared her own ideas, all with 
the aim of making them more aware of intrinsic motivation and methods of coping with 
extrinsic constraints. At the close of each of these brief meetings, the children were asked 
to complete a series of short exercises in which they indicated their preference for a variety 
of school activities and described their feelings when performing their favorite tasks. 

Those children assigned to the first control condition (creativity training) also met in small 
groups over 2 consecutive days. During this time they were shown videotapes depicting the 
same two 11-year-old’s talking with an adult. The scripts for these discussions had been 
specitically designed to have the young actors model creative thinking. In these excerpts, 
Tommy and Sarah engaged in a variety of exercises and games designed to foster original 
thinking (adapted from programs developed by Gordon (1961, 1968) and Myers and Tor- 
rance (1964, 1965)). They came up with as many uses as possible for a spoon and a paper 
clip, described in detail their ideas about how an alien from Mars would look, and generally 
conveyed the message that it is fun to let your imagination run wild. The experimenter 
periodically stopped the tape so that group members might add their own suggestions. The 
primary goal was to get the children to come up with as many ideas as possible. Value 
judgments were suspended and free-wheeling thinking was encouraged. At the close of each 
of these brief meetings, subjects were asked to complete a series of short-paper-and-pencil 
exercises in which they offered solutions to problems and generated lists of unusual uses for 
objects. 

Subjects assigned to the other control condition (null training) also met in small groups 
over a 2-day period for the purpose of viewing videotapes. In this case, however, the 
discussion centered around their favorite things-foods, movies, animals, etc. The exercise 
sheets that followed asked about favorite things such as musical groups and seasons of the 
year. 

In summary, then, all subjects participated in some form of group activity. All met with 
the experimenter, saw videotapes, completed short written exercises, and participated in 
group discussions. What differentiated the conditions was the focus of these sessions: in- 
trinsic motivation, creativity with no mention of intrinsic motivation, or other issues with no 
mention of either intrinsic motivation or creativity. 

Dependent measures. After the training sessions had been completed, each child met 
individually with a second experimenter for testing. (The children’s teachers and the exper- 
imenters were careful to avoid mentioning any connection between the training and testing 
sessions and denied a connection if any of the children inquired; few did.) The Hatter Scale 
of Intrinsic vs Extrinsic Orientation in the Classroom (Hatter, 1981) was administered, and 
two dimensions of classroom motivation were assessed. These two dimensions, each having 
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an intrinsic and an extrinsic pole, were (1) Curiosity/Interest vs Pleasing the Teacher/Getting 
Good Grades and (2) Independent Mastery vs Dependence on the Teacher. 

After this administration, a reward manipulation was introduced. Following a procedure 
used in an earlier study (Amabile et al., 1986, Study l), half of the children in each of the 
three training conditions were told that they could take two pictures with an instant camera 
only if they promised to later tell a story for the experimenter. In this way, the use of the 
camera was established as a task-contingent reward. In order to make this contingency 
especially salient, the experimenter had the children write “OK” and sign their name on a 
piece of paper that read “I will tell the story if [Experimenter’s name] will let me take 2 
pictures with the camera.” The experimenter also signed this agreement, and then it was 
placed at the comer of the testing table in full sight of the subject for the duration of the 
session. 

For the children in the no-reward conditions, this picture-taking was presented simply as 
the first in a series of “things to do.” 

The major dependent measure-creativity on a storytelling activity-also paralleled that 
employed in a previous investigation (Amabile et al., 1986, Study 1). Children were asked 
to make up a brief story to accompany a fairly open-ended set of pictures in a book with no 
words. After looking through the illustrations once, subjects went through the book a second 
time saying “one thing” about each page. During this task, the experimenter sat with the 
child for the purpose of turning pages and operating a tape recorder. No comments or other 
attempts at interaction were made. 

Results 

Three elementary school teachers rated each of the 113 stories on cre- 
ativity. These subjective assessments of creativity were obtained follow- 
ing procedures outlined by Amabile (1982a). Interjudge reliability was 
high (.80 by the Spearman-Brown formula), and a sum over all judges’ 
ratings was computed for each product. There were no main effects or 
interactions involving the children’s age or sex on this creativity measure. 

The mean creativity ratings for the four conditions are presented in 
Table 1. A 2 x 3 (Reward x Training) analysis of variance (ANOVA) on 
the creativity ratings revealed no main effect for either training or reward. 
Because an examination of cell means indicated no significant differences 
between the two control groups on the dependent measures, the data from 

TABLE 1 
STORY CREATIVITY CELL MEANS FOR TRAINING STUDY 1 

Training 

Intrinsic motivation Control 

Reward 50.61 (29.55) 38.61 (19.24) 
n = 18 n = 38 

No reward 32.30 (22.08) 42.08 (27.44) 
n = 20 n = 37 

Note. Numbers in parentheses are standard deviations. 
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these creativity training and null training groups were collapsed into a 
single control group. Thus, the design subjected to further analysis was a 
2 x 2 (Reward vs No Reward x Intrinsic Motivation Training vs Control). 

Once again, an analysis of variance failed to reveal a main effect for 
either training or reward. However, as predicted, a significant Reward x 
Training interaction was observed, F(1,109) = 5.016, p < .027. Story 
creativity means revealed that children exposed to intrinsic motivation 
training and offered a reward for their performance produced more cre- 
ative stories than children in any of the other groups. Stories produced by 
subjects in the no-reward/intrinsic motivation training condition were 
judged to be the least creative. Products produced by the reward/control 
and no-reward/control groups were intermediate. By paired comparison, 
the reward/intrinsic motivation group was judged significantly higher in 
creativity than the no-reward/intrinsic motivation group, t(36) = 2.18, p 
< .036, and marginally higher than the reward/control group, r(54) = 
1.83, p < .073. The distressingly low creativity of the no-reward/intrinsic 
motivation group and the extremely high creativity of the reward/intrinsic 
motivation group were both quite unexpected. 

Differences were also found between the scores on the Harter Curiosity 
Scale for children in the two treatment conditions. As predicted, children 
receiving intrinsic motivation training scored significantly higher than 
subjects in the control condition, t(l11) = 2.59, p < .Oll. 

STUDY 2 

The results of Study 1 are at the same time extremely exciting and 
somewhat puzzling. We had expected that, as a result of the intrinsic 
motivation training, children would maintain baseline levels of intrinsic 
motivation and creativity in the face of expected reward. What we ob- 
served was much more than that: children who had received training 
actually exhibited higher creativity when they were offered reward. The 
undermining effect was not only overcome, it was reversed. 

In Study 1, we attempted to create individual differences between sub- 
jects, by altering children’s interpretation of the reward constraint and its 
implications for their motivation. Deci and Ryan (1985) suggest that in- 
terpretation of constraint is crucial in any studies of the effects of con- 
straint on motivation or performance. They say that, depending on an 
individual’s initial attitude, a particular constraint may be perceived as 
informational (providing useful information and contributing to intrinsic 
motivation), controlling (suggesting that one is controlled by another and 
contributing to extrinsic motivation), or amotivational (suggesting that 
effort is fruitless and undermining all motivation). We suggest that, if 
one’s intrinsic motivation is solidly entrenched, some constraints (such as 
reward) might also contribute to intrinsic motivation by heightening pos- 
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itive affect, even if those constraints are not particularly informational. In 
Study 1, while the nontrained subjects probably perceived the reward 
manipulation as strongly controlling, the trained subjects most likely did 
not. In Bern’s (1972) terms, the trained subjects entered the testing situ- 
ation with a more salient and less ambiguous awareness of their own 
intrinsic motivation toward school-type tasks. Thus, the reward might 
only have heightened their positive feelings about the work they were 
doing. 

In contrast to our approach of creating differences in subjects’ inter- 
pretations of a constraint, a number of researchers have examined the 
impact of existing differences between subjects on the interpretation of 
constraint. Two such person-variables are of particular interest here: ini- 
tial motivational orientation (intrinsic or extrinsic) and self-esteem, which 
has frequently been related to motivational orientation in the literature. 

One investigation assessed the effects of positive and negative feedback 
on the intrinsic motivation and performance of children who differed in 
their initial motivational orientation (Boggiano & Barrett, 1984). It was 
found that both success and failure feedback increased the intrinsic mo- 
tivation of intrinsically oriented children. In contrast, success feedback 
had no effect on the motivation of extrinsically oriented children, and 
failure feedback had a negative impact. 

Several other studies suggest that self-esteem may also be related in 
important ways to intrinsic motivation. For example, a study by Deci and 
his colleagues revealed that children are more likely to have high self- 
esteem and intrinsic motivation if their teachers support autonomy in the 
classroom, than if their teachers are more controlling (Deci, Nezlek, & 
Sheinman, 1981). Similar findings were also reported by Hatter (1982). 
Ryan and Grolnick (1984) observed strong positive correlations between 
intrinsic motivation and self-esteem in children, a finding further sup- 
ported by other research evidence (Deci & Ryan, 1985). 

There also seems to be a link between creativity and self-esteem. As 
early as the 195Os, researchers had noticed the tendency of creative in- 
dividuals to display strong self-acceptance and positive self-evaluation 
(Fromm, 1959; Guilford, 1950). Coopersmith (1967) found that adoles- 
cents high in subjective self-esteem performed much better on a variety of 
creativity tests than did adolescents low in self-esteem. And in a study of 
young scientists, Garwood (1964) reported that creative subjects scored 
significantly higher on the CPI self-acceptance scale than did their less 
creative colleagues. 

One study clearly demonstrates that self-image can, in fact, mediate the 
effects of extrinsic constraint on creativity. Recognizing that shyness has 
been repeatedly linked to low levels of self-esteem (e.g., Crozier, 1981), 
Cheek and Stahl (1986) set out to investigate whether the creativity of shy 
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and nonshy women would be differentially impacted by the expectation of 
external evaluation. They found that while the poetry-writing creativity of 
the nonshy group was unaffected, the creativity of shy women was sig- 
nificantly lower under evaluation than under nonevaluation conditions. 

Clearly, then, it is important to examine the impact of both experi- 
menter-created individual differences in the interpretation of constraint 
(as in Study 1) and naturally occurring individual differences. Study 2 was 
designed to do so. Thus, it had two main purposes. First, Study 2 was a 
conceptual replication of Study 1. We felt it important to replicate the 
surprising finding in Study 1 that reward can lead to higher levels of 
creativity in children who have received intrinsic motivation training. 
Furthermore, we hoped to replicate the positive impact of intrinsic mo- 
tivation training on intrinsic motivation scores, and we hoped not to rep- 
licate the distressingly low creativity scores of the trained children who 
had not been rewarded. 

The second purpose of Study 2 was to explore the role of two person- 
variables that have previously been shown to impact the interpretation of 
constraint: initial motivational orientation and self-esteem. 

In Study 2, the motivational orientation and self-esteem of all subjects 
were assessed before the training sessions began. In addition, to investi- 
gate possible changes in these variables as a result of training, they were 
also assessed afterward. The basic experimental design was the same as 
that used in Study 1: A 2 x 2 factorial (Intrinsic Motivation Training vs 
Control x No Reward vs Reward), with the factors completely crossed. 
For simplification, and because there were no differences between the 
types of control training in Study 1, only the Null Training was used in 
Study 2. 

Method 

Subjects. Subjects in this study were 58 third graders attending a suburban public school 
in eastern Massachusetts. Students were individually asked to participate after consent was 
received from their parents and were randomly assigned to one of the four conditions: 
intrinsic motivation training/reward, intrinsic motivation training/no-reward, control/ 
reward, and control/no-reward. All training periods were run by the same female investi- 
gator. A second female investigator conducted the creativity assessment sessions and ad- 
ministered all written inventories. 

Procedure. The pretest phase of this investigation involved the completion of two brief 
written tests within the classroom setting: the Coopersmith Self-Esteem Inventory (Coo- 
persmith & Gilberts, 1982), designed specifically to be used with children, and the Harter 
Test of Intrinsic and Extrinsic Motivation in the Classroom (Harter, 1981), described earlier 
(Curiosity, Independent Mastery, and Challenge subscales only). Following these prelimi- 
nary testing sessions, the training phase of the experiment was conducted. All video mate- 
rials and written exercises employed were identical to those described in conjunction with 
Study I. Subjects were once again randomly assigned to intrinsic motivation training or 
control conditions. After statistical checks had been made to assure that this procedure 
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produced groups equivalent in initial motivational orientation and self-esteem, all children 
met in small groups on 2 consecutive days with a second experimenter for the purpose of 
viewing the tapes and participating in directed discussion. 

After the training sessions had been completed, the children were randomly assigned, 
within sex and training groups, to one of two creativity testing sessions. During this post-test 
phase, the Hatter and Coopersmith Scales were readministered. In addition, a creativity 
task was presented and a reward manipulation was introduced. 

Subjects were asked to make a paper collage and worked either with the expectation of 
reward (a package of brightly colored, scratch-and-sniff stickers) or with no expectation of 
reward. All participants were given an identical set of materials with which to work, and no 
restrictions concerning design or method of collage construction were given. Importantly, 
this phase of the investigation was conducted by the same experimenter who had adminis- 
tered the pretests. As in Study 1, no connection was made between the collage-making 
procedure and the training preceding it. 

In the Expected-Reward sessions, the prizes were displayed in a box at the front of the 
room, and students were informed that, because there were not enough stickers to go 
around, they would only be awarded to children who produced the “best” collages. The 
same procedure was followed in the No-Reward sessions, except that it was explained that 
the prizes at the front of the room would be raffled off at the end of the period, thereby 
eliminating the presence of a reward contingency. Following the completion of their designs, 
children in both conditions were informed by the experimenter that she had unexpectedly 
found more stickers. All subjects then received a packet as a “thank you” for their partic- 
ipation. 

Results 

Twelve elementary school teachers familiar with the work of third grad- 
ers rated each of the 58 collages on creativity. These subjective assess- 
ments of creativity were once again obtained following procedures out- 
lined by Amabile (1982a). Interjudge reliability was acceptable (.70), and 
a sum over all judges’ ratings was computed for each product. There were 
no main effects or interactions involving children’s age or sex on this 
creativity measure. 

The mean creativity ratings for the four conditions are presented in 
Table 2. A 2 x 2 (Reward x Training) analysis of variance (ANOVA) on 
the creativity ratings revealed a marginally significant effect of training, 

TABLE 2 
STORY CREATIVITY CELL MEANS FOR TRAINING STUDY 2 

Training 

Intrinsic motivation Control 

Reward 50.38 (7.75) 49.31 (7.76) 
n = 17 n = 13 

No reward 49.14 (7.44) 45.23 (4.68) 
n = 15 n = 13 

Note. Numbers in parentheses are standard deviations. 
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F(1,54) = 3.077, p < .085. Further analyses indicated that children who 
had received intrinsic motivation training produced more creative prod- 
ucts, under both reward and no-reward conditions, than did subjects in 
the control (no training) groups, t(56) = 1.79, p < .039. There was no 
main effect of reward and no significant interaction. Analyses of covari- 
ante, holding constant pretraining levels of self-esteem and intrinsic mo- 
tivation, failed to reveal any mediating effects of these variables on the 
reward or training manipulations. 

As in Study 1, collage creativity means indicated that children exposed 
to intrinsic motivation training and offered a reward for their performance 
produced more creative collages than children in any of the other design 
groups. Collages produced by subjects in the no-reward/no-intrinsic mo- 
tivation training (control) condition were judged to be the least creative. 
Products produced by the reward/control and no-reward/intrinsic moti- 
vation training groups were intermediate. By paired comparisons, the 
reward/intrinsic motivation group was judged significantly higher in cre- 
ativity than the no-reward/control group, t(27) = 2.10, p < .046. 

Dependent t tests carried out on scores for the Harter Test of Intrinsic 
Motivation demonstrated that subjects not receiving intrinsic motivation 
training made significant improvements on all three subscales from Time 
1 (pretraining) to Time 2 (post-training), Challenge t(23) = 2.75, p < .Oll; 
Curiosity t(23) = 2.03, p < .054; Mastery t(223) = 2.17, p < .041. No 
such improvements were observed for the intrinsic motivation training 
subjects. 

Similar analyses were also conducted on the Coopersmith measures of 
self-esteem. Mean differences indicated that children receiving intrinsic 
motivation training made significant improvement on the General sub- 
scale, t(31) = 2.07, p < .047. For children assigned to the control (no- 
training) condition, marginal improvements were seen on the School sub- 
scale, t(26) = 1.79, p < .086. 

DISCUSSION 

Rather than clarifying all the uncertainties that remained after Study 1, 
Study 2 added further puzzles of its own. Perhaps it is not surprising that 
these studies raise more questions than they answer. Our methodology 
for psychological immunization is a new one, and our approach to intrin- 
sic motivation is the complete reverse of that taken in previous social, 
developmental, and educational research; we have tried to enhance in- 
trinsic motivation rather than to undermine it. The weight of previous 
research suggests that the latter may be much easier to achieve than the 
former (cf., Amabile, 1983a). The lack of consistent clarity in our data 
suggests that this may be true. 

These two studies addressed four broad questions: 
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First, what effect does this particular approach to intrinsic motivation 
training have on intrinsic motivation? We expected that our training pro- 
cedure would bolster intrinsic interest in school-related activities. Ac- 
cording to a suggestive trend in the Study 1 data, such training may indeed 
increase children’s intrinsic motivation toward schoolwork. In this, an 
after-only design, trained subjects scored higher on the Hatter Curiosity 
subscale than did untrained subjects. But the comparable Study 2 data 
present the first of many puzzles in our results: there, the training had no 
effect on intrinsic motivation scores. Surprisingly, children in the control 
group showed significant gains in intrinsic motivation, in the beforeafter 
design of Study 2. 

Second, what effect does intrinsic motivation training have on self- 
esteem? Previous research suggested that the effect might be a positive 
one. This question was not addressed in Study 1, but, according to a 
suggestive trend in the Study 2 data, the training may have a positive 
impact on self-esteem. The puzzle raised here is related to the first one: 
Why did the intrinsic motivation training, in this study, have a positive 
impact on self-esteem if it failed to have any impact on intrinsic motiva- 
tion as we assessed it? 

Third, what effect does intrinsic motivation training have on creativity? 
Our primary expectation was that training would immunize children 
against the negative effects of reward on the creativity of their perfor- 
mance; we did not expect a strong main effect of training on creativity. In 
Study 1, there was no such main effect. In Study 2, however, there was 
a marginally significant positive main effect of training on creativity. This 
finding, though unexpected, is certainly not inconsistent with the Intrinsic 
Motivation Principle of Creativity. 

Fourth, what effect does intrinsic motivation training have on the im- 
pact of expected reward on creativity? This was our primary question of 
interest; we expected that children who had gone through the intrinsic 
motivation training, in contrast to untrained children, would suffer no 
decline in their creativity under expected reward. The data of Study 1 
confirmed this expectation. Not only was there no detrimental effect of 
reward on the creativity of trained children, but there was actually an 
additive effect. The trained-rewarded group was highest in rated creativ- 
ity. This effect was replicated, though more weakly, in Study 2. Fortu- 
nately, in Study 2, there was no evidence of the distressingly low creativ- 
ity we had seen in the trained-nonrewarded group of Study 1. 

In our earlier theorizing about intrinsic motivation and its effects on 
creativity, we have relied on a hydraulic model similar to that used by 
most previous intrinsic motivation theorists (cf., Lepper & Greene, 1978): 
as extrinsic motivation increases, intrinsic motivation must decrease. Yet 
as our own research and that of others has begun to demonstrate, perhaps 
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this formula does not accurately describe all situations. Perhaps under 
certain circumstances or with certain individuals, intrinsic and extrinsic 
forces can combine in an additive fashion. Certainly, this appears to be 
what happened in Study 1. Rather than detract from the children’s per- 
formance, the offer of reward actually augmented the creativity of the 
trained group. 

The weight of evidence from previous overjustification studies and our 
own studies on constraint and creativity suggests that, most often, ex- 
trinsic motivators will undermine intrinsic motivation and creativity. 
Much additional research will be needed to confirm the existence of this 
additive effect and to specify conditions for the phenomenon. Most im- 
portantly, we must discover the conditions under which the usually hy- 
draulic effect may be changed to an additive one. Previous research sug- 
gests that certain traits of persons (such as self-esteem) might give them 
a “natural immunity” to the negative effects of constraint. We must 
continue to investigate such possibilities and attempt to discover proce- 
dures or experiences that may provide “acquired immunity” to persons 
not blessed with those traits. 

Several other puzzles that have arisen in the context of the present 
research appear ripe for study: What is it about the intrinsic motivation 
training that may be enhancing intrinsic motivation and self-esteem? 
What is the mechanism by which these effects occur? How can we bolster 
them? How long-lasting are they? 

What is it about the control group sessions in Study 2 that led to higher 
levels of intrinsic motivation? Certainly, the effects are too strong and too 
consistent across scales to be considered merely a fluke. The experi- 
menter who conducted the training sessions in Study 2 remarked that the 
children enjoyed the control sessions tremendously, exhibiting a great 
deal of positive affect throughout. This anecdotal evidence may be a clue 
that can inform future research: To the extent that training sessions in- 
duce positive affect, they may be effective in raising levels of intrinsic 
motivation. 

One very broad question for future investigation concerns the training 
methodology itself: What paradigms are most effective in achieving psy- 
chological immunization? Are there general principles of psychological 
immunization that might encompass a wide range of topics (such as in- 
trinsic motivation, attitude change, or reactions to failure)? 

If we can find ways of strengthening our training procedures, and if we 
can discover the key mechanisms of influence, the adaptation of these 
procedures to classroom and home environments could be straightfor- 
ward and powerful. Teachers and parents are presented with plenty of 
opportunities, daily, to question children about their intrinsic interests 
and to remark on those interests-both of which may serve to increase the 
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salience of those interests for children. Teachers and parents can also, 
through their own statements about reward, evaluation, competition, and 
so on, teach children methods for keeping the ubiquitous extrinsic con- 
straints of the world in perspective. That alone is a goal that justifies 
researchers maintaining their own intrinsic motivation to solve these puz- 
zles. 
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