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We examined age differences in self-perceptions of five dimensions of mastery motivation and also of competence in American,
Chinese, and Hungarian children and teens. Participants included 200 Americans, 1,465 Chinese, and 8,175 Hungarians from 7 to
19 years of age. The Dimensions of Mastery Questionnaire provides comparable data across these different cultures as indicated by
very similar factor structures and reasonably good internal consistency reliabilities for the scales. Across all three cultures, there was
the expected decline from primary to secondary school in total persistence and the four instrumental mastery motivation scales,
except for social persistence with adults in the American sample. Mastery pleasure did not decline in the American and Chinese
samples but declined in the Hungarian sample. Self-perceived competence did not decline significantly in the American sample or
in the Hungarian sample from age 11 to 17; however, competence self-ratings declined in the Chinese sample. The three cultures
were compared at 11 and 16. Although there were some significant differences, small effect sizes indicated that the level ofmotivation
was similar for each culture at each age. The other literature provides clues about why the declines occur in all three cultures and
why there are some differences among cultures.

1. Introduction

Several classic as well as recent studies have found a decline
in intrinsic motivation as American children go through
middle childhood and into adolescence [1–4]. Here we
explore whether a comparable decline is manifest in five
aspects of a related construct, students’ mastery motivation,
and in their perceived competence, in three quite different
cultures and school systems: American, mainland Chinese,
and Hungarian.

1.1. Mastery Motivation. The US National Academy of Sci-
ences report From Neurons to Neighborhoods identified
mastery motivation, the drive to explore and master one’s
environment, as a key developmental concept, which should
be included as part of a child’s evaluation [5]. One definition

is thatmasterymotivation stimulates an individual to attempt
in a focused and persistent manner to solve a problem or
master a skill or task which is at least moderately challenging
for him or her [6]. Other definitions have emphasized
the importance of having a goal and displaying persistent
attempts to attain it in the face of moderate uncertainty about
whether it can be achieved [6].

We distinguish the motive to master skills and solve
problems from the somewhat related concept of intrinsic
motivation. The two concepts are different in terms of focus
and measurement. Although mastery motivation has usually
been assumed to be initially intrinsic in infants, the focus of
mastery motivation research has been on a child’s persistent
attempts to master challenging tasks, whether the reward
comes from within or whether extrinsic rewards are offered
[7]. In contrast, the intrinsic motivation literature places little
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emphasis onmastery, focusing instead on the source (internal
or external) of the motivation.

The study of mastery motivation is usually traced back
to White’s effectance motivation theory [8]. He challenged
researchers to view curiosity, play, and exploration as being
based on a motive to have an effect on one’s environment.
This “effectance motivation” was thought to be based on
children’s intrinsic tendency to interact with the environment
and to continually adapt to it.White theorized that effectance
motivation was maintained by feelings of efficacy or pleasure
that came from one’s sense of mastery of the physical and/or
social environment.

Two separate groups of investigators one led byHarter [2]
and one led by Yarrow et al. [9] attempted to translateWhite’s
theory of effectance motivation into specific measures and
hypotheses that could be researched empirically.

Harter’s research and theory focused on intrinsic versus
extrinsicmotivation in school age children. She [2] developed
a self-report instrument to assess intrinsic versus extrinsic
motivation in the classroom, which has been used in much
of this line of research. Harter’s questionnaire assesses five
aspects of intrinsic versus extrinsic motivation in the class-
room for 3rd to 9th grade American students. In four of these
aspects, childrenmust represent themselves as being intrinsic
or extrinsic in orientation, after which they rate the degree to
which this is true. Children also indicate whether they like
challenge or prefer easy work and then indicate how much
this is true. The five scales are (a) preference for challenge
versus preference for easy work, (b) intrinsic curiosity versus
teacher approval, (c) independent mastery attempts versus
dependence on the teacher, (d) independent judgment versus
reliance on the teachers’ judgment, and (e) internal versus
external criteria for success/failure. None of these scales
focuses on how much children engage in mastery tasks, how
long they persist in trying tomaster challenging tasks, or how
much they derive pleasure from solving problems or learning
new skills. Nor do the scales highlight potential differences
in motivation in different domains of development, such as
cognitive versusmotor versus social development. Rather, the
main emphasis is on whether the motivation for engaging in
the tasks arises fromwithin the child versus from the teacher.

In contrast, Yarrow and colleagues’ work mainly involved
observation of mastery-oriented behaviors in infants and
young children, rather than questionnaire data. Until
recently, mastery motivation was studied primarily with
object-oriented or cognitive tasks developed for infants and
preschool children and persistence at such tasks was themain
way of operationalizing the concept [6]. Now, the mastery
motivation construct and measurement efforts have been
expanded in several ways. First, in addition to persistence,
an instrumental aspect of mastery motivation, theory and
research have emphasized the importance of affective aspects,
especially mastery pleasure, which is a positive affect during
task-directed behavior and/or immediately after a solution
[10]. In addition, some research has included an affective
aspect with potential negative effects on mastery-related
behavior, negative reactions to failure [10]. Further, the
concept and measures were expanded to include mastery
of gross motor/athletic skills and social interactions. Social

mastery motivation focuses on mastery of interactions with
both child peers and adults [6].

More recently, researchers from this line of research
developed a parent-report instrument and then a self-report
instrument to obtain information similar to that derived
from such behavioral observations. The resulting measure,
the Dimensions of Mastery Questionnaire (DMQ), [11], in
contrast to Harter’s measure, did not require the respon-
dent to judge whether the behavior was intrinsically versus
extrinsically motivated. The DMQ was developed to assess
mastery motivation with parent (or teacher) report versions
for infancy through teen age and a self-report version for chil-
dren from elementary through high school. It was believed
that it is difficult for parents of children and even for the
children themselves to truly know whether they are engaging
in focused task-related behavior in order to gain external
rewards such as approval from others versus in order to
independently master the task. Moreover, it seems likely that
children engage in mastery-oriented activity for both reasons
in many cases. Recent research has suggested that intrinsic
and extrinsic motivation are relatively orthogonal [3]. The
DMQ also included a greater focus on several domains of
mastery (i.e., cognitive, social and gross motor) because it
seemed likely that children can be more or less mastery-
oriented in different domains of development. The DMQ,
thus, assesses five aspects or dimensions of mastery moti-
vation and also provides a quick measure of self-perceived
competence or ability.

Using the DMQ, the measurement of mastery motivation
was expanded to include school age children and to include
other cultures and languages [12, 13]. Approximately 20,000
children, from infants to teens, in a variety of cultures have
been rated or rated themselves with the Dimensions of
Mastery Questionnaire. This expansion to new age groups
and cultures set the stage for studies of developmental
changes in mastery motivation and of the relationship of
mastery motivation to self-perceived competence. A recent
longitudinal study found that 61% of Hungarian school chil-
dren showed a substantial decline on self-ratings of cognitive
persistence, one key aspect ofmasterymotivation, from4th to
8th grade [7]. Only 6% showed a substantial gain in cognitive
persistence, and 34% neither increased nor declined.

Several other recent Hungarian studies on motivation
and self-concept provide useful background for the current
studies. Jozsa [14] has developed subject-specific mastery
motivation scales using items similar to those in the DMQ
but focused on children’s motivation to master English and
German as foreign languages. Interestingly, there was a
decline inmotivation tomasterGerman similar to the decline
found in cognitive persistence. However there was no decline
from 6th to 10th grade in motivation to master English,
perhaps because Hungarian children place a high value on
understanding American popular culture.

In other Hungarian studies Jozsa and colleagues have
developed computer based versions of the DMQ and self-
concept scales [15, 16]. The computer read the questionnaires
to the children and provided visual aids so that they could
be used with younger children. The reliability and validity of
the computer based questionnaires were good and similar to
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that of the typical paper and pencil version. Second graders
had no trouble answering the computer version of the DMQ,
which showed no decline between 2nd and 4th grade for
these Hungarian children. The authors also found no decline
in general self-concept from 2nd to 10th grade. However
math self-concept declined significantly, which is similar to
what Gottfried et al. [1] found with her Academic Intrinsic
Motivation Mathematics Scale.

1.2. Declines in Intrinsic Motivation in American Children.
Although mastery motivation and intrinsic motivation are
different concepts, they are potentially related, and research
on intrinsic motivation provided one stimulus for the current
study. Several classic studies showed age declines in intrinsic
motivation as children enter middle and high school, similar
to findings for Hungarian children’s mastery motivation
described in the last section.Harter’s questionnaireChildren’s
Intrinsic Versus Extrinsic Motivation in the Classroom [2]
was used or modified in a number of studies showing this
decline. Across grades 3–9 there was a shift from intrinsic to
extrinsic scores on the scales involving motivation. Lepper
et al. [3], in a cross-sectional study using a measure that
did not pit intrinsic against extrinsic motivation, found the
expected significant linear decrease in self-reported intrinsic
motivation. However, in contrast to Harter, Lepper et al. did
not find an increase in extrinsic motivation from 3rd grade to
8th grade. This study highlighted the importance of further
assessing what types of motivation do and do not decline
during this age period.

Gottfried [17] developed scales of academic intrinsic
motivation in the classroom that assess intrinsic motivation
in several subject areas (e.g., reading and math) as well as
for school in general. She has published a series of studies
using this instrument in part to study longitudinal changes
in aspects of academic intrinsic motivation. For example,
Gottfried et al. [1] found a decline in American children’s
academic intrinsic motivation from 9 to 17 years for math,
science, reading, and school in general, but not for social
studies. This decline was greatest for math. Gottfried et
al. [4, 18] have more recently shown that reduced math
achievement predicted this steep decline for math intrinsic
motivation, which, in turn, predicted educational attainment
at age 29, demonstrating its importance. Moreover, her work
shows the potential importance of separately examining
different domains of mastery. However, her domains were
all school-related and, thus, could not provide information
about whether motivational decline was limited to school-
relatedmotivation and/or due to school-related changes from
elementary to high school.

1.3. Motivational Age Differences in Other Cultures. Similar
declines have been found in several motivational constructs
in several other cultures.HongKong children’s intrinsicmoti-
vation and motivation for reading declined from elementary
school to high school [19]. In contrast to Harter’s [2] finding,
in which declines in intrinsic motivation indicate increases
in extrinsic motivation, extrinsic motivation for reading,
which was measured separately from intrinsic motivation,
also declined in these children in Hong Kong [19]. Italian

children’s academic intrinsic motivation and academic per-
formance (grades) decreased in the year from the end of
primary school (5th grade) to the first year of middle school
[20]. As mentioned earlier, Hungarian children’s cognitive
persistence and GPAs declined from 4th to 8th grade in a
longitudinal study [7].

In Israel, researchers used Harter’s [2] Intrinsic versus
Extrinsic Orientation in the Classroom scale with large
groups of third to ninth grade children who attended either
“advantaged” or “disadvantaged” schools [21]. The children
in the advantaged schools showed the typical decline in
intrinsic motivation or increase in extrinsic motivation on
Harter’s “motivational” scales from third to ninth grade.
However, again in contrast to Harter’s findings, the children
in the disadvantaged schools increased their self-ratings
on these intrinsic motivation scales from grades 6 to 9
[21]. In Portugal, researchers studied intrinsic motivation
related to mathematics classes in 5th to 12th grade students
[22]. They found that younger children had higher self-
ratings ofmotivation compared to the older students. Spinath
and Steinmayr [23] found longitudinal declines in German
students’ intrinsic motivation in general and in math, but not
German language motivation, over a shorter one-year period
from the end of second grade (age 9) to the end of third
grade. In addition, in Hungary a decline in motivation to
learn between grade 7 and grade 9 was found [24].

Thus, intrinsic motivation, in American children as well
as those in other cultures and educational systems, often
decreases during the years spent in school. However, the
results are unclear because in many cases declines in intrinsic
motivation were confounded with increases in extrinsic
motivation. A decline has been found in several but not all
domains of motivation. Thus, there is substantial evidence
of a decrease in motivation from elementary school, perhaps
between 3rd and 6th grade, until secondary school. However,
clarification is needed as to whether this involves a decline
in mastery motivation, a decline in academic (cognitive)
mastery motivation only, a decline in intrinsic motivation,
or an increase in extrinsic motivation. Is the decline in
intrinsic motivation really mostly due to children’s increasing
understanding that extrinsic outcomes, such as grades, are
important? Or are declines actually due to decreases in mas-
tery motivation? These questions only can be determined if
mastery motivation is disentangled from the intrinsic versus
extrinsic source of motivation. Moreover, more information
is needed regarding in which domains and environments
mastery motivation does and does not show this decline.
Although findings for math motivation are relatively consis-
tent, many mastery domains have almost never been studied.
This is important because there is evidence thatmasterymoti-
vation is a strong predictor of school achievement [7, 12]. To
what extent is the decline inmasterymotivationmainly in the
domain of cognitive mastery and not other domains of mas-
tery that are less closely related to school performance? And
to what extent does the decline occur as a function of partic-
ipation in school?This has important implications for school
reform needs. To the extent that school systems differ across
countries, this could help us understand the extent to which
declines are associated with age rather than school practices.
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Furthermore, past studies were conducted with a variety
of measures and ages across different cultures, so it is difficult
tomake cultural comparisons or knowwhether the age trends
for the several different aspects of motivation are consistent
across cultures. None of these studies have used the same
instrument in two or more cultures. In addition, outside of
Hungary, little has been published about age differences in
aspects of mastery motivation.

1.4. Gender Differences inMasteryMotivation. Wewill exam-
ine gender differences in the present study given the possibil-
ity that culture and gender will interact in relation to differ-
ences in mastery motivation; however, our prediction is that
there will be few such differences. A recent review found no
statistically significant gender differences on the DMQ scales
self-rated by Chinese and English speaking children [13].
There also were no significant differences between boys and
girls according to teachers’ ratings of these children. These
nonsignificant gender/sex differences are similar to those
found for a number of studies with behavioral mastery tasks
[25]. However, there were gender differences in competence,
favoring girls, based on both Chinese and American parent
ratings. In the American sample, but not the Chinese, parents
rated girls higher on social persistence with child peers. Even
for these significant differences, effect sizes were small.

Hungarian investigations found no differences between
boys’ and girls’ cognitive persistence based on students’ self-
reports or on teachers’ or parents’ reports [12]. However,
with respect to social persistence with peers, girls were
rated by all three types of Hungarian raters to be more
strongly motivated. Similarly, social persistence with adults
was also rated to be higher for girls. Student self-ratings of
total mastery motivation did not reflect any gender-related
differences, but parents and teachers rated girls significantly
higher on total mastery motivation, with a small effect size.
Given these findings, we decided to test for potential gender
differences, but we predicted few large and consistent gender
differences across cultures.

1.5. The Present Study. This paper examines age differences
in student perceptions of each of five aspects of their mastery
motivation across three quite different cultures, the United
States, China, and Hungary. The study is important for
three reasons. First, it is important to study whether there
is a developmental decline on nonacademic dimensions or
aspects of the mastery motivation on a measure in which
intrinsic motivation is not contrasted with extrinsic moti-
vation. Second, it is important to study both similarities
and differences across countries in order to ascertain the
generalizability of the effect despite different cultural and
educational practices. Third, mastery motivation theory and
some empirical evidence suggest that early indicators of
mastery motivation are better predictors of later cognitive
ability and performance than earlier mental development
scores [26]. Recent studies using the DMQ have supported
the conclusion that mastery motivation is a strong predictor
of academic achievement [7, 12]. Thus, declines in mastery
motivation should have implications for later school perfor-
mance and achievement in school and life, especially if there

are major differences between the cultures in the decline.
Moreover, if we find similar declines in nonacademicmastery
domains, this may have implications for performance in
other domains of development, such as sports or social and
emotional competence.

1.6. Selection of the Three Specific Cultures for This Research.
Students in these three countries were selected for several
reasons. First, evidence to date regarding a decline inmastery
motivation, as assessed by the DMQ, only had involved Hun-
garian children, so it was important to include a Hungarian
sample both to replicate the prior findings and tomake direct
comparisons regarding the decline in Hungarian children
versus children in other countries. Second, an American
sample was needed because similar declines, but in intrinsic
motivation, had been found in several studies. Thus, it
was important to determine whether the same decline was
found in American children’s mastery motivation. Third, it
seemed desirable to compare Chinese children to those in the
United States and Hungary because an abundant literature
suggests differences between Chinese and Western children
in a variety of achievement-related variables [19, 27, 28].
This evidence did not include mastery motivation, so it is
important to see if the finding holds for mastery motivation
as well. Moreover, the existing study on age differences in
intrinsic motivation in Asia involved children from Hong
Kong, which is different in many ways due to the long-term
influence of British culture in Hong Kong.

There are both similarities and differences between Hun-
garian, Chinese, and American school systems that may be
pertinent to changes in motivation from elementary school
to high school. First, important differences between China,
the US, and Hungary include the actual curriculum, as well
as the expectations of students [28–30]. American education
is more varied than both Hungarian and Chinese education
in curriculum, examination expectations, rigor, and concern
about achievement and examinations. In both China and
Hungary, entrance into more prestigious middle and high
schools and curricula are often exam-based. Students’ perfor-
mance onmajor entrance exams usually determines the qual-
ity of education they receive in the next stage (middle school
for Chinese students [and for a small group of Hungarians]
and high school for both Chinese and Hungarian students).
Because of such a cascading effect, students are under signifi-
cant exam pressure throughout their education in China and
in middle school (upper primary) in Hungary. In contrast,
there are no entrance exams for public middle school or high
school in the US; students need only have passing grades
in order to be promoted to the next grade level. Moreover,
although in recent years there also has been more emphasis
on standardized tests for judging adequate yearly progress in
the United States, the consequences are less important for the
students themselves than in Hungary and, especially, China.

Second, sports and peer social activities/clubs play a
larger part in the school and lives of American school
children than children in China and Hungary, so it seems
possible that there will be less decline in gross motor and
social mastery with peers in the US than in China and
Hungary. However, the literature does support a general
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decline in involvement in sports in secondary school for
many children, so when nationality is not considered, gross
motor mastery should show a decline.

Third, although, in general, adolescents increasingly value
peer relationships over relationships with adults and should
therefore show greater decline in motivation to master
relationships with adults, this trend is likely to be less steep
for Chinese youth, given the importance of respect for elders
and filial piety in that culture [30].

Finally, a literature review related toWestern versus Asian
students’ motivation to learn concluded that students in
Asian cultures have stronger beliefs in the efficacy of effort in
achievement. Chinese students are more likely to think that
success depends on working hard (persistence) thanHungar-
ian and other Western students do. In contrast, Western stu-
dents are much more likely to think that aptitudes, capability,
and talent are the key to success [28]. Based on this finding,
along with the previously mentioned finding of the great
importance of performance for future school placement, we
predict that Chinese children should manifest lesser decline
in cognitive persistence thanHungarian and especiallyAmer-
ican children. In contrast, given the greater focus on howwell
each child performs on entrance examinations in China, the
emphasis in that culture on the importance of achievement,
and the traditional Confucian emphasis on the need for con-
stant self-improvement, we predict lower self-competence
ratings in Chinese versus American and Hungarian students.

1.7. Research Hypotheses and Questions. The literature cited
indicated a general decline in intrinsicmotivation and related
variablesmeasured in several cultures, but decline in intrinsic
motivation often was confounded with increase in extrinsic
motivation. Mastery motivation does not require children
or adults reporting on children to choose between intrinsic
and extrinsic sources of motivation, focusing instead on
the degree to which children are motivated to master skills
and solve problems. Thus, the literature about intrinsic and
extrinsicmotivation is relevant but not conclusive formaking
predictions about age changes in mastery motivation.

The published mastery motivation literature about this
decline in school children is limited to Hungarian children,
so it is important to investigate whether children in other
cultures experience the decline in mastery motivation at
the same ages and on the same motivational dimensions.
We tested four hypotheses and three research questions as
follows.

(1) Based on the literature, our general, overall hypothe-
sis is that children’s self-perceptions of their mastery
motivation will decrease from childhood to adoles-
cence in all three cultures.

(2) We predict differences in the age trends for different
dimensions of mastery motivation, with declines
being greater on the cognitive persistence, gross
motor persistence, and adult social persistence scales
than on the peer social persistence and mastery
pleasure scales.

(3) We predict there will also be a decline in self-per-
ceived competence in all countries, but expect that

perceived competence will be lower in China than
in Hungary, and especially in the United States,
particularly in secondary school.

(4) We predict that the declines in instrumental mastery
motivation (persistence) will be greater in the US
and Hungary than in China because of the perceived
importance of effort/persistence for success in that
culture.

(5) We expect to find similar levels of the five aspects of
mastery motivation across cultures in primary school
but greater cultural differences in secondary school. It
seems possible that there will be lower levels of peer
social and gross motor mastery motivation in China
and Hungary than in the US in secondary school,
given the greater emphasis inUS schools on social and
athletic skills. However, this hypothesis is tentative,
given that even in the US fewer children remain
involved in sports in high school than at younger ages.
We also predict higher levels of cognitive mastery
motivation in China than in the US and Hungary in
secondary school given greater emphasis on persis-
tence and achievement in school in China. Finally,
we predict lesser decline in adult social persistence in
Chinese students relative to the other two cultures.

(6) We ask how differentiated the fivemasterymotivation
scales are andwhether interscale correlations differ by
culture.

(7) Finally, we explore whether there are gender differ-
ences on the DMQ scales, both across and between
cultures.

2. Method

Independently, three sets of cross-sectional data were col-
lected from 9,789 school age children between 7 and 19 years
of age, during several studies in the US (𝑛 = 200), China
(𝑛 = 1465), and Hungary (𝑛 = 8124), using six scales from
the Dimensions of Mastery Questionnaire (DMQ).

2.1. The Dimensions of Mastery Questionnaire (DMQ). All
three sets of data used the Dimensions of Mastery Question-
naire [11].TheHungarian andChineseDMQswere translated
from the original English by the first and second authors, who
were knowledgeable about research on mastery motivation
and native speakers of the relevant language and who were
also bilingual, with English as their second language. The
DMQ was then back translated by another bilingual person
not familiar with theDMQ.Discussion of possible translation
problems and pilot testing took place before the translations
were finalized and approved by the fourth author. Extended
discussions of the development of the DMQ, its use to assess
mastery motivation from infancy through high school and
in several cultures, psychometric properties, and translation
issues can be found in recent reviews [6, 12, 13].

The DMQ used in these studies assesses children’s self-
perceptions of their own instrumental and expressivemastery
related behaviors. Children rated how typical each behavior
was for them on each of the 33 positively worded items using
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5-point Likert scales, with 1 indicating not at all typical and 5
as very typical. Psychometric properties for the three samples
combined are given in this section; psychometrics for each
country separately are provided under the method for each
of the three studies.

The six scales, an aggregate of the four persistence scales,
Cronbach alpha internal consistency reliabilities, and an
example item used in these studies were as follows.

(1) Persistence at cognitive tasks (8 items, with an alpha
for the total sample from all three countries of .76):
for example, “I work on a new problem until I can do
it well.”

(2) Persistence at gross motor tasks (7 items, alpha .84):
for example, “I try to dowell in physical activities even
when they are hard for me.”

(3) Persistence at social tasks with adults (5 items, alpha
.76); for example, “I enjoy talking with adults, and try
to keep them interested.”

(4) Persistence at social tasks with peers (5 items, alpha
.69): for example “I try hard to make friends with
other kids.”

(5) Total persistence (25 items, alpha .89): this scale is the
average of the four persistence scales.

(6) Mastery pleasure (5 items, alpha .76): for example, “I
get excited when I figure something out.”

(7) Self-perceived general competence (3 items; alpha
.61): for example, “I solve problems quickly.” This
Competence scale is not considered to be a motiva-
tional measure, but rather a rating of the child’s self-
perceived ability.

Other examples of items are presented in Table 1, the whole
sample factor analysis.

2.2. Data Analysis. To assess factorial validity, principal axis
factor analyses with orthogonal rotation were computed on
the data for the 30 mastery motivation items from each of the
three countries separately and for the combined total sample.
Table 1 shows the results of the analysis for the combined
samples; the analyses for each country will be discussed in
the Method section for that country. Notice in Table 1 that
there is strong factorial evidence for the validity of the five
mastery motivation scales because the mastery motivation
items have their highest factor loading from the intended
factor and there were no factors with cross loadings above
.30. One intended cognitive persistence item (tries to do well
on cause and effect activities) did not load on any scale.Thus,
the four persistence scales andmastery pleasure all have good
reliabilities and good factorial validity.This is also true for the
data of each of the three cultures, as described later.

The self-perceived competence items were not included
in the factor analysis because they were intended to measure
self-ratings of the child’s general cognitive ability rather than
their mastery motivation. The competence scale correlated
moderately highly with each of the five mastery motivation
scales but most highly with cognitive persistence: 𝑟 = .51
with cognitive persistence; .33 with gross motor; .33 with

social with adults; .29 with social with peers; and .28 with
mastery pleasure. These correlations indicate that school age
children perceive a substantial overlap between their ability
and, especially, their cognitive persistence/motivation.

There were also moderate to large correlations (varying
from .29 to .69 with a median of .45) among the six mastery
motivation scales, as shown in Table 2. This indicates that,
on average, about 20% of the variance in each subscale
was shared with other subscales. Although this can be
interpreted as meaning the discriminant validity of the scales
was not high, it could also be interpreted as meaning that
children have systematic generalized differences in mastery
motivation tendencies, even though there are also important
differences across domains in these tendencies. The fact
that the scales factored quite cleanly supports the latter
interpretation. The scale intercorrelations were lowest for
Hungarian students (median .42) and highest for Chinese
students (median .54), indicating that Chinese children
perceive themselves to havemore interrelated or less differen-
tiated mastery motivation and competence tendencies than
the American and Hungarian students. This makes sense,
given the emphasis in Chinese culture on persistence as the
means of obtaining competence.

Within each sample, we computed a single factor (one-
way) MANOVA with age group as the independent variable
and the four persistence scales, mastery pleasure, and compe-
tence as dependent variables. If this was significant at𝑃 < .01,
univariate Fs were examined, with Games-Howell post hoc
tests, where appropriate (𝛼 = .01). Partial eta squared effect
sizes were computed and interpreted as follows: .01–.05 =
small, .06–.13 = medium, and .14 or more = large [31]. Age
group differences in total persistence were compared using
one-way ANOVA.

Because gender could be an important variable, we
initially did an age group x gender MANOVA, with the six
DMQ scales as dependent variables. However, only two of
18 age group x gender interactions were significant; they are
described in the relevant results section. Thus, we decided to
use the single factor (age group) MANOVA described above
for the main analyses and tables. Separately, we computed
one-way MANOVAs with gender as the independent vari-
able.

To compare the three cultures at 11 and 16, the ages they
had in common, we computed two MANOVAs for each age
group. In the first of these, culture was the between groups
factor and the four persistence scales were the dependent
measures. In the second again culturewas the between groups
factor and the dependent variables were total persistence,
mastery pleasure, and competence. When the MANOVA
was significant, it was followed by univariate analyses, with
Games-Howell post hoc comparisons. Alpha was set at .01,
given the relatively large number of analyses. The results
of these analyses are presented in Section 3, which follows
description of each single-culture study.

2.3. Study 1: American Children

2.3.1. Subjects. The 200 American children (53%males) were
between 7 and 17 years old. They were predominantly from
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Table 1: Principal axis factor analysis of the combined American, Chinese, andHungarian samples on the four persistence scales andmastery
pleasure.

Scales and items Gross motor
persist.

Cognitive
persist.

Mastery
pleasure

Social persist.
adults

Social persist.
peers

Gross motor persistence
Likes sports and tries to do well .706
Repeats sports skills to do well .704
Tries to do well at athletics .696
Tries to get better at catching .564
Tries hard to throw well .549
Tries hard to do well in physical activities .535
Repeats motor skills to do well .530

Cognitive persistence
Works long time to solve school problems .620
Works a long time to do something hard .590
Works on a problem until does it well .535
Tries to complete school work .512
Explores all ways to solve a problem .489
Likes to try hard problems .468
Tries to finish puzzles even if hard

<.30
Mastery pleasure

Is pleased when solving a hard problem .671
Gets excited when figuring something out .601
Gets excited when succeeding .588
Smiles after finishing something .509
Smiles when making something happen .534

Social persistence with adults
Enjoys talking with adults .625
Tries to interest adults in doing activities .600
Enjoys discussing things with adults .543
Likes to play with adults .541
Tries to get adults to understand things .487

Social persistence with peers
Tries to make friends with other kids .568
Tries to get included in play with kids .545
Likes to talk to other kids .523
Tries to keep play with kids going .430
Gets involved in pretend play with friends .329

Note. Principal axis factoring with varimax rotation. Eigenvalues = 7.87, 2.20, 1.68, 1.62, and 1.22.These five factors account for 38.71% of the variance. Loadings
less than .30 are not specified. The actual items were shortened to fit in the table.

middle-class families in two middle-sized cities in Colorado.
These data were gathered for other studies and then divided
into three age groups: 7–9, 10–12, and 13–17 years old. The
average age in each group was 7.80, 10.76, and 15.78, thus,
approximately 8, 11, and 16 years old.The children were either
asked to complete the DMQ in a school classroom or given it
individually as part of a testing session for a larger study. The
items were read to the youngest children.

2.3.2. Measures. The five mastery motivation scales had
Cronbach alphas from .67–.86 (median .80). Total persis-
tence, the aggregate of the 4 persistence scales, had an even
higher alpha (.90); and the general competence scale, with
only 3 items, had the lowest alpha of the seven scales (.65).

The factor analysis for the American children was similar to
that for the combined sample, except that persistence at social
tasks with peers also included one grossmotor (repeatsmotor
skills to do them well) and one cognitive persistence item
(tries to do well on cause and effect activities). One item on
the social with peers scale (likes to talk to other kids) loaded
just above .30 (.326) on the social with adults factor. All other
items had their highest loading on the intended factor. Factor
analyses of other larger samples of English speaking parents’
ratings of their children have produced factor loadings even
more consistent with the intended factors [13].

2.3.3. Results of the American Study. Table 3 presents the
means, standard deviations, MANOVA, effect sizes, and age
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Table 2: Correlations among the DMQ scale scores for each culture separately and the total sample.

Scales Culture Cognitive
persistence

Gross motor
persistence

Social
persistence with

adults

Social
persistence with

peers
Mastery pleasure

Gross motor persistence

US .60 — — — —
CH .69 — — — —
HU .51 — — — —
Total .53 — — — —

Social persistence with
adults

US .43 .30 — — —
CH .51 .48 — — —
HU .46 .36 — — —
Total .45 .38 — — —

Social persistence with
peers

US .60 .55 .51 — —
CH .64 .58 .53 — —
HU .44 .42 .43 — —
Total .46 .45 .46 — —

Mastery pleasure

US .47 .38 .45 .51 —
CH .54 .46 .33 .52 —
HU .42 .29 .39 .43 —
Total .44 .31 .38 .44 —

Competence

US .48 .31 .25 .21 .21
CH .64 .55 .57 .50 .34
HU .48 .29 .29 .26 .27
Total .51 .33 .33 .29 .28

group comparisons for the three age groups of American stu-
dents. The results compare 16-, 11-, and 8- year-old children.

The American children’s total persistence, cognitive per-
sistence, gross motor persistence, and social persistence with
peers were all found to decrease from middle childhood to
adolescence. For all four of these measures, the effect size was
large and the trend was the same: there was not a significant
difference between 8 and 11, but these persistence ratings
were higher at both of those ages than at 16. However, no
significant age differences on social persistence with adults,
mastery pleasure, or general competence were found. The
sharper decline in cognitive persistence and gross motor
persistence was as predicted, but social persistence with peers
also showed a significant decline.

There were no significant gender differences for the
American sample at 𝑃 < .01. Furthermore, there was
no significant age x gender interaction from the two-way
MANOVA.

2.4. Study 2: Chinese Children

2.4.1. Subjects. The 1465 Chinese children (54% males)
ranged between 10 and 19 years old. The Chinese data
were from a national sample of representative regions with
different levels of urbanicity.These data were gathered as part
of an internet study of Chinese youth. The data were divided
into three groups based on the child’s grade in school, 4–6,
7–9, or 10–12. The average age in each group was 11.03, 12.49,
and 16.03, which we label 11, 13, and 16 years old.

2.4.2. Measures. The five mastery motivation scales in this
study had Cronbach alphas ranging from .75 to .87 (median
.83). As expected, the aggregate of the four persistence scales,
total persistence, had an even higher alpha (.92) and the
shortest scale, competence, had the lowest (.64). The factor
analysis of the Chinese children’s data was again quite similar
to the analysis of the combined samples, except two cognitive
persistence items (tries to dowell on cause and effect activities
and tries to finish puzzles) factored with the items in the
persistence at social tasks with peers items. All other items
had their highest loading on the intended factor.

2.4.3. Results of the Chinese Study. The data analyses for
the Chinese sample were the same as those used with the
American sample. Table 4 presents the results in a format
similar to those in Table 3 but compares 16-, 13-, and 11-year-
old children.

The Chinese children’s data showed a decline in all
of the instrumental aspects of mastery motivation (total
persistence, cognitive, gross motor, social persistence with
adults, and social persistence with peers). In the Chinese
sample, there was not a significant difference between ages
11 and 13 in total persistence, cognitive, gross motor, and
social persistence with peers, but there was a decline from
age 13 to 16, early to later adolescence. Chinese children’s
social persistence with adults was highest at 11 and then
decreased with a linear trend throughout adolescence. Con-
sistent with the emphasis in Chinese culture on effort-based
improvement, however, the effect sizes for age differences
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Table 3: Means, standard deviations, and comparisons of the three age groups of American children.

DMQ scales 7–9 y
𝑛 = 60

10–12 y
𝑛 = 40

13–17 y
𝑛 = 100

𝐹 𝑃 Partial eta2 Age group
comparisons

MANOVA 6.24 <.001 .19

Cognitive persistence 4.08
(0.72)

4.02
(0.64)

3.36
(0.68) 25.83 <.001 .21 8, 11 > 16

Gross motor persistence 4.27
(0.79)

4.38
(0.59)

3.59
(0.95) 13.23 <.001 .16 8, 11 > 16

Social persistence with adults 3.51
(1.03)

3.67
(0.79)

3.28
(0.82) 3.13 .046 .03 8, 11, 16

Social persistence with peers 4.01
(0.75)

4.23
(0.56)

3.40
(0.75) 24.22 <.001 .20 8, 11 > 16

Total persistence 3.97
(0.63)

4.07
(0.49)

3.41
(0.61) 25.98 <.001 .21 8, 11 > 16

Mastery pleasure 4.13
(0.79)

4.05
(0.75)

3.82
(0.88) 2.97 .053 .03 8, 11, 16

Competence 3.93
(0.90)

3.86
(0.87)

3.65
(0.70) 2.53 .083 .03 8, 11, 16

Note. Standard deviations are in parenthesis below the means. The 7–9- year-old group is labeled 8 in the age group comparisons column because their mean
age was approximately 8. Similarly, the 10–12- year- and the 13–17- year-old groups are labeled 11 and 16; 8, 11 > 16 means there was no difference between 8-
and 11-year old, but both were higher than 16. A 𝑃< .01 was considered statistically significant.

Table 4: Means, standard deviations, and comparisons of the three age groups of Chinese children.

DMQ Scales
Grade

𝐹 𝑃 Partial eta2 Age group
comparisons4–6

𝑛 = 236

7–9
𝑛 = 718

10–12
𝑛 = 511

MANOVA 17.23 <.001 .08

Cognitive persistence 3.89
(0.71)

3.82
(0.68)

3.44
(0.68) 58.40 <.001 .07 11, 13 > 16

Gross motor persistence 3.90
(0.82)

3.83
(0.78)

3.38
(0.87) 54.15 <.001 .07 11, 13 > 16

Social persistence with adults 3.55
(0.92)

3.26
(0.99)

2.96
(0.90) 34.90 <.001 .05 11 > 13 > 16

Social persistence with peers 3.87
(0.83)

3.77
(0.77)

3.43
(0.73) 39.49 <.001 .05 11, 13 > 16

Total persistence 3.80
(0.70)

3.67
(0.66)

3.30
(0.62) 67.19 <.001 .08 11, 13 > 16

Mastery pleasure 4.02
(0.83)

4.07
(0.79)

4.01
(0.77) 0.97 .379 .00 11, 13, 16

Competence 3.69
(0.81)

3.49
(0.85)

3.04
(0.75) 70.00 <.001 .09 11 > 13 > 16

Note. Standard deviations are given in parenthesis on the line below the means.The 10-11 y, 12–14 y, and 15–19 y age groups are labeled 11, 13, and 16, respectively,
in the age group comparisons column because those were the approximate mean ages.

in these persistence scales were smaller than those for the
American sample for all scales but social persistence with
adults, ranging from small to medium. As with the American
sample, there were no statistically significant age differences
in mastery pleasure. Interestingly, the Chinese children’s self-
perceived competence decreased at each age, with a medium
effect size.

For the Chinese children, there were significant gender
differences on gross motor persistence and competence.
Males rated themselves higher on these scales.Whenwe did a
two-way MANOVA, there was one age x gender interaction,

for gross motor persistence. Not only were female students
lower overall on this variable but also the gap was wider for
the oldest (teenage) group.

2.5. Study 3: Hungarian Children

2.5.1. Subjects. The 8124 Hungarian children (49% males)
were in grades 2, 4, 6, 8, and 10. They were representative
of Hungarian children according to gender, geographical
distribution, and parents’ highest level of education. Data
were collected as part of three cross-sectional studies planned
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to test the hypothesis that ratings of mastery motivation
decline during this age period. The average age of Hungarian
children in each of those grades was 8.8, 10.85, 12.93, 14.91,
and 16.76, which we have labeled as 9, 11, 13, 15, and 17 years
old.

2.5.2. Measures. The five DMQ mastery motivation scales
had Cronbach alphas ranging from .67, to .84 (median
.74). The alphas were .88 for total persistence and .60 for
competence. The factor analysis for the Hungarian children’s
data also provided strong support for the validity of the
intended scales. All items except one (tries to dowell on cause
and effect activities), which did not load above .40 on any
scale, had their highest loading on the intended scale.

2.5.3. Results of the Hungarian Study. The data analyses were
the same as those for the American and Chinese samples
and are shown in Table 5. All of the Hungarian children’s
instrumental/persistence mastery motivation scales and total
persistence were found to decrease, with linear trends from
childhood (age 9) to adolescence (age 17). The effect sizes
were medium, except for total persistence, which was large.
In addition there was a linear decline in the self-ratings
of mastery pleasure from 9 to 13. There was no difference
from 13 to 15 but then a small but significant increase in
mastery pleasure at 17. Hungarian children’s self-perceived
competence was not different across ages, except that the
second graders (age 9) rated themselves slightly higher than
children at the older ages (small effect size).

For the Hungarian children, five of the seven DMQ
variables showed gender differences, in part due to the
very large samples and high power of the analyses. Boys
rated themselves higher on gross motor persistence and
competence, while Hungarian girls rated themselves higher
on social persistence with adults, with peers, and mastery
pleasure. The only age x gender interaction was for gross
motor persistence, where the gap between girls and boys
ratings was biggest in the teen years.

3. Results Related to the Research
Hypotheses and Questions

(1) Our basic hypothesis was that there would be a gen-
eral decline in all three cultures on both the instrumen-
tal/persistence and the affective dimensions of mastery moti-
vation. This hypothesis was largely confirmed for persistence
but there were mixed results for mastery pleasure.

Figure 1 and Tables 3–5 show the decline in total per-
sistence for the three cultures. The age trends were quite
similar in all three cultures, especially the downward trend
from age 11 or 13 to later adolescence. The declines were
also seen in all three cultures separately on three of the four
instrumental motivational measures: cognitive persistence,
gross motor persistence, and social persistence with peers.
The Chinese and Hungarian children also showed a decline
on social persistence with adults. Although the American
children’s mean scores, similarly, were somewhat lower for
the adolescent age group, the decline in social persistence
with adults was not statistically significant at 𝑃 < .01 for
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Figure 1: Age changes in TOTAL persistence for American, Chi-
nese, and Hungarian students.

Americans, perhaps in part due to the smaller American
sample relative to the other two samples.

The trends formastery pleasure were less clear, and varied
across cultures. The Chinese and American samples had no
significant age differences, while in the very large Hungarian
sample there was a significant decrease in these self-ratings
of mastery pleasure from 9 to 13. In all samples, though, the
effect size for age effects on mastery pleasure was small.

(2) The second hypothesis predicted different amounts
of decline on the several dimensions of mastery motivation,
with cognitive and gross motor persistence predicted to
decrease more than the social mastery motivation scales
and mastery pleasure.This hypothesis was largely confirmed,
because in all three cultures the effect sizes for cognitive and
gross motor persistence were larger than these for the two
social mastery scales, and in all three cultures changes in
mastery pleasure had the smallest effect size.

(3) The third hypothesis predicted a decline in self-
perceived competence in all countries, but that perceived
competence would be lower in China, especially in secondary
school. Results indicated that the three cultures differed con-
siderably in degree of decline onperceived competence.There
was not a significant decline in the American competence
ratings, and although there was a significant decline in the
Hungarian ratings from second grade until fourth grade, after
second grade they were essentially flat. There was, however,
a significant linear decline in the Chinese sample, although
with a small effect size.

There were significant cultural differences in self-
perceived competence at both 11 and 16 (see Table 6). At 11
the Chinese children rated themselves as more competent
than the Hungarians (but not the Americans) did; however,
at 16, the Chinese teens rated their competence as lower than
both the Hungarian and American teens, and the Americans
rated themselves as more competent than the Hungarians.
This is consistent with the prediction that the Chinese
self-perceptions of their competence would be significantly
lower than the other cultures at age 16 (secondary school).
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Table 5: Means, standard deviations, and comparisons of the five age groups of Hungarian children.

DMQ scales
Grade

𝐹

eta2 Age group
comparisons2

𝑛 = 754

4
𝑛 = 2558

6
𝑛 = 1435

8
𝑛 = 1388

10
𝑛 = 1989

MANOVA 103.2 .08

Cognitive persistence 4.03
(0.68)

3.68
(0.64)

3.47
(0.64)

3.26
(0.63)

3.25
(0.57) 315.7 .14 9 > 11 > 13 >

15, 17

Gross motor persistence 4.31
(0.68)

4.08
(0.75)

3.86
(0.80)

3.59
(0.90)

3.36
(0.88) 322.0 .14 9 > 11 > 13 >

15 > 17

Social persistence with adults 4.12
(0.78)

3.61
(0.84)

3.42
(0.83)

3.30
(0.82)

3.24
(0.74) 199.1 .09 9 > 11 > 13 >

15, 17

Social persistence with peers 4.32
(0.72)

3.96
(0.70)

3.92
(0.69)

3.86
(0.67)

3.65
(0.65) 141.4 .07 9 > 11, 13, 15 >

17

Total persistence 4.19
(0.57)

3.83
(0.54)

3.67
(0.55)

3.50
(0.54)

3.37
(0.49) 423.6 .17 9 > 11 > 13 >

15 > 17

Mastery pleasure 4.28
(0.72)

3.97
(0.78)

3.82
(0.83)

3.88
(0.78)

4.08
(0.71) 55.4 .03 9 > 11 > 13, 15

< 17

Competence 3.78
(0.88)

3.28
(0.80)

3.26
(0.73)

3.20
(0.68)

3.22
(0.60) 97.6 .05 9 > 11, 13, 15,

17
Note. Standard deviations are in parenthesis below the means. The Hungarian children in grades 2, 4, 6, 8, and 10 had average approximate mean ages of 9, 11,
13, 15, and 17 so those are used in the age group comparison column. All overall Fs were significant at 𝑃 < .001.

(4) This hypothesis predicted greater decline in persis-
tence for the American and Hungarian children than for
the Chinese. In general this was supported. The significant
decline in total persistence for the American and Hungarian
children had large effect sizes (partial eta2 = .21, and .17,
resp.), while this decline for the Chinese sample was a
medium effect size (.08).

(5) We expected to find similar levels of the five aspects
of mastery motivation across cultures at 11 but greater
cultural differences at age 16. To examine this prediction, we
compared the three cultures separately at ages 11 and 16,where
all three cultures had data (Table 6). On total persistence at
age 11, the overall difference was not significant at 𝑃 < .01
(see also Figure 1). In contrast, at age 16 the overall difference
was significant. This increase in cultural differences at age
16 for overall persistence was consistent with prediction. The
American and Hungarian teens rated themselves higher than
the Chinese teens rated themselves on total persistence.Thus,
the aggregated persistence scores were more similar in the
three cultures at age 11 than at 16.

However, although the general trend for persistence was
consistentwith prediction, therewere somedifferences across
the three cultures that were inconsistent with this general
trend. The Hungarian children rated themselves the lowest
on cognitive persistence at both 11 and 16. For gross motor
motivation, the Americans rated themselves the highest and
Chinese rated lowest at age 11, but there were no cultural
differences at 16. There were significant cultural differences,
with small effect sizes, at both 11 and 16 on social mastery
motivation with peers. At 11, the American children rated
themselves higher than both theHungarian andChinese chil-
dren did. However, at 16 the Hungarians rated themselves the
highest on social mastery with peers; at both ages the Chinese
were low on this dimension. Finally, with regard to mastery
pleasure, there were no significant cultural differences.

(6) The six mastery motivation scales and competence
were less highly correlated in Hungarian and American
students thanChinese students, which is consistentwith prior
evidence that Chinese students have a stronger belief that
effort/persistence is important and that it is theway to achieve
competence.

(7) Finally, we asked about gender differences on each of
the six scales and between cultures. Males rated themselves
higher than females in China and Hungary but not the US
on gross motor persistence and competence. Hungarian girls,
but not American or Chinese girls, rated themselves higher
on mastery pleasure and the two social persistence scales.
However, these significant gender differences had small effect
sizes. Thus, as found in most mastery motivation research,
gender differenceswere small and inconsistent across samples
[12, 13].

4. Discussion

4.1. Age Declines in Motivation. Our overall hypothesis was
that there would be a general decline in all three cultures on
both the instrumental/persistence and the affective dimen-
sions of mastery motivation.This hypothesis was largely con-
firmed for persistence but there were mixed results for mas-
tery pleasure. The current age-related declines in motivation
are consistent with those found in a longitudinal study with
Hungarian children [7] and in studies of academic intrinsic
motivation in American children [1, 17, 18]. However, this is
the first study that demonstrated a decline inmasterymotiva-
tion across three different countries using the same measure.

An extension of these findings can be found in data
reported by Morgan et al. [13], which included DMQ self-
ratings by Chinese 3rd to 6th grade primary school children.
These self-ratings of children from a middle-sized city in
Southern China showed a significant decline from 9 to 11
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Table 6: Means and comparisons of the three cultures at several common ages on the DMQ scales.

DMQ scales ages US China Hungary 𝐹 𝑃 Partial eta2 Cultural comparisons
Cognitive persistence

Age 11 4.02 3.89 3.68 15.74 <.001 .01 US, CN >HU
Age 16 3.36 3.44 3.25 21.19 <.001 .01 CN, US >HU

Gross motor persistence
Age 11 4.38 3.90 4.08 9.42 <.001 .01 US >HU > CN
Age 16 3.59 3.38 3.47 2.72 .066 .00 —

Social persistence with adults
Age 11 3.67 3.55 3.61 .59 .554 .00 —
Age 16 3.28 2.96 3.27 33.80 <.001 .02 US, HU > CN

Social persistence with peers
Age 11 4.23 3.87 3.96 4.68 .009 .00 US >HU, CN
Age 16 3.40 3.43 3.75 55.46 <.001 .03 HU > CN, US

Total persistence
Age 11 4.07 3.80 3.83 3.95 .019 .00 —
Age 16 3.41 3.30 3.43 12.50 <.001 .01 US, HU > CN

Mastery pleasure
Age 11 4.05 4.02 3.97 5.51 .577 .00 —
Age 16 3.82 4.01 3.98 2.86 .057 .00 —

General competence
Age 11 3.86 3.69 3.28 38.78 <.001 .03 US, CN >HU
Age 16 3.65 3.04 3.21 41.40 <.001 .02 US >HU > CN

Note. At each age, a MANOVA was computed for the four persistence scales and a separate MANOVA was computed for total persistence, mastery pleasure,
and competence at 11 and also at 16. If significant, they were followed by univariate ANOVAs and Games-Howell post hoc tests when appropriate.

years of age on all four persistence measures but not on mas-
tery pleasure or competence. These declines in persistence
seem to be earlier than in the Chinese children in the current
study, where we saw insignificant decreases between 11 and 13.

Thus, considering the current data and other DMQ data,
we conclude that there is a decline in persistence in all three
cultures from about ages 10–13 to 16. However, the decline
may begin a little earlier inHungary and a little later in Amer-
ica and perhaps in China. Effect sizes indicate larger declines
for cognitive and gross motor persistence than on the social
dimensions in all three cultures but especially in Hungary.

The additional Chinese 3rd to 6th grade data are consis-
tentwith the current study; therewere no changes forChinese
primary school students on mastery pleasure or competence
from 9–11 [13]. It appears that the Chinese students’ decline
in self-rated competence that we saw in the current data does
not start until about age 11. Remember that there were no
differences in American or Hungarian students’ competence
ratings between 11 and 16.

The findings of the large study in Israel [21] were
interesting; students from the several advantaged schools
rated their intrinsic motivation similarly to our Hungarian
students, declining from 3rd to 9th grades, while those in
the disadvantaged schools had very different age trends than
those in our three cultures, with actual increases in self-
perceived intrinsic motivation from 6th to 9th grade. There
are many possible explanations for the discrepant findings,
including the different ethnic makeup of the disadvantaged

school population and the fact that the researchers used the
Harter measure, which requires one to choose internal versus
external sources of motivation. It is possible that the children
in the disadvantaged schools saw themselves as very different
from their teachers and therefore did not wish to perform
well to please their teachers or even felt like their teachers had
unfavorable beliefs about them.The findings should be repli-
cated using a measure such as the DMQ that does not require
choice between intrinsic and extrinsic sources of motivation.

In contrast to findings for persistence, there was little
evidence of an important decline in mastery pleasure with
age. The Chinese and American samples had no significant
age differences, and although in the very large Hungarian
sample there was a significant decrease in these self-ratings
of mastery pleasure from 9 to 13, the effect size for age
differences on mastery pleasure was small. These discrepant
findings suggest that the reduced persistence is not likely a
result of reduced tendency to derive pleasure from successful
mastery. It is unclear what factors are responsible for the
drop in mastery motivation; however, the robust evidence
of this decline suggests that additional research is needed
to determine its causes and implications. It seems plausible
that increased difficulty and time intensiveness of schoolwork
with age contribute to the reduced mastery motivation.
As indicated earlier, there is some evidence that decreased
perceived competence is associated with later decreased
motivation, which is consistent with the idea that difficulty
level plays a role in decreased motivation.
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4.2. Differential Decline onDifferent Domains ofMastery. The
second hypothesis predicted different amounts of decline
on the several dimensions of mastery motivation, with
cognitive, gross motor, and adult social persistence predicted
to decrease more than the peer social mastery motivation
scales and mastery pleasure. This hypothesis was partially
confirmed because in all three cultures the effect sizes for cog-
nitive and gross motor persistence were larger than these for
the two socialmastery scales, and in all three cultures changes
in mastery pleasure had the smallest effect size. Again, as
children progress through higher levels of education, the
expectations and difficulty levels increase for school-related
skills and athletic achievement, which plausibly presents ado-
lescents with difficulty levels that exceed themoderate level of
challenge that is associated with highest mastery motivation.
However, surprisingly, American children’s peer social per-
sistence decreased significantly and adult social persistence
did not. Moreover, Chinese children’s adult social persistence
decreased more than American children’s, which is contrary
to expectation. Although at first glance, the decline in social
mastery motivation with peers seems to be contrary to the
widespread finding that peer relationships show increased
importance in adolescence, this may have in part been due
to the relatively simple/developmentally young interests and
skills assessed by that subscale, such as keeping interactions
going, engaging in pretend play, and getting involved in peers’
play. The well-documented increase in the importance of
peer relationships during adolescence may be more about
increased intimacy than the characteristics sampled in the
DMQ.TheDMQwas devised to be as similar as possible from
infancy to adolescence, but this may have led to less devel-
opmentally appropriate skills for adolescents than younger
children. Anewer version of theDMQwith different items for
adolescents’ social mastery motivation with peers at the older
ages has now been developed, and further research is needed
to see how these changes impact developmental change from
childhood to adolescence in peer social persistence.

4.3. Cross-Cultural Differences in Perceived Competence. We
also predicted that there would be a decline in self-perceived
competence in all countries, but that perceived competence
would be lower in China at age 16 than in Hungary and
especially in the United States. Results showed that the three
cultures differed considerably in age differences in perceived
competence. There was not a significant decline in the
American or Hungarian competence ratings, and although
there was a significant difference between the two youngest
age groups given the extremely large number of participants,
the Hungarian ratings were very similar across age, and
the effect size was small. There was, however, a significant
linear decline with a medium effect size in the Chinese
sample. The decline in perceived competence in Chinese
adolescents was predicted, based on the greater emphasis and
feedback on test performance in that culture, along with the
cultural emphasis on academic achievement and the need to
continuously improve oneself. This contrasts with Western
cultures, which value self-esteem and try not to emphasize
performance difficulties children might show.

4.4. Greater Decline in Persistence in Western Children Than
Chinese. The next hypothesis predicted greater decline for
the American and Hungarian children than for the Chinese,
based on the emphasis in Asian culture on the importance of
effort/persistence. In general this prediction was supported.
This lesser decline in persistence has important implications
for Chinese students’ continued growth in school andmay be
one of the reasons for studies indicating greater math perfor-
mance by Asian children, given the need for effort and persis-
tence in mastering mathematics. Further research is needed
to examine the relation betweenmotivation and performance
in different subjects in Eastern and Western countries.

4.5. Greater Cultural Differences at Age 16 Than Age 11.
We expected to find greater cultural differences in mastery
motivation at age 16 than at age 11, and there was some
support for this prediction. When the four persistence scales
were aggregated, cultural differences were greater at age 16
than at age 11. However, there also were a few inconsistencies
on particular scales. Hungarian children rated themselves
the lowest on cognitive persistence at both ages. For gross
motormotivation, there were no cultural differences at age 16.
There were significant cultural differences, with small effect
sizes, at both 11 and 16 on social mastery motivation with
peers. Thus, our prediction was not supported consistently,
although results for overall persistence were consistent with
our hypothesis. One limitation of this study was that, by
comparing cultures on the same measure, we may have
omitted measurement of aspects of mastery motivation that
are specific to the different cultures. Several recent papers
(e.g., [32]) have highlighted the need to take an “emic”
approach, in which one ascertains culture-specific character-
istics by obtaining in-depth information from members of
that culture, rather than only examining “etic” characteristics
that are expected to be relevant to all of the cultures studied.
Further research is needed, taking this emic approach to
determine potential sources of cross-cultural differences in
motivation that are pertinent to age-related changes.

4.6. Correlations among DMQ Subscales in theThree Cultures.
The sixmastery motivation scales and competence correlated
in all samples, but they were less highly correlated in Hun-
garian and American students than Chinese students. This is
consistent with prior evidence that Chinese students have a
stronger belief that effort/persistence is important and that it
is the way to achieve competence. Nevertheless, the factorial
validity of the subscales, alongwith the findings of differential
decline in different subscales, supports the value of examining
different domains of mastery separately. Further research is
needed to examine the importance of these differences in age-
related trends in different domains of mastery motivation,
as well as of the higher interrelatedness of the domains in
Chinese children.

4.7. Gender Differences in Mastery Motivation. In general,
gender differences on the DMQ scales were rare and small.
Males rated themselves higher than females in China and
Hungary but not the US on gross motor persistence and
competence. Hungarian girls, but not American or Chinese
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girls, rated themselves higher on mastery pleasure and the
two social persistence scales. However, these significant
gender differences had small effect sizes. Thus, as found in
most mastery motivation research, gender does not seem to
be a large influence on mastery motivation [12, 13].

4.8. Limitations. Although both the Hungarian and Chinese
versions of the DMQ were translated, back translated, and
reconciled before use in these studies, there are always con-
cerns about whether there is linguistic equivalence. The sim-
ilarity of the factor analysis and the Cronbach alphas in three
languages provided some support for such equivalence. How-
ever, the factor analysis indicates a few itemsdid notworkwell
in all three cultures, although this probably is in part due to
smaller sample size in the American and Chinese samples.

Themost obvious strength of the use of questionnaires in
all the research cited in this paper is the ease of data collection
and the resulting larger samples sizes. However, children’s
self-perceptions may be influenced not only by their actual
motivation but also by characteristics of their personalities
and by response biases. Nevertheless, self-perceptions of
mastery motivation are important in themselves because
these perceptions undoubtedly influence interactions with
teachers, parents, and peers as well as influencing their work
in school.

The Hungarian data were specifically designed to assess
age differences in children’s mastery motivation with nation-
ally representative samples of children in grades 2, 4, 6,
8, and 10 assessed in their classrooms. The Chinese and
especially the American children had more variability in
procedures, and the US had smaller age-group samples with
less equal Ns and generally larger standard deviations within
each age group, making comparisons at the various ages
across cultures difficult. There were few variables other than
age, gender, and the DMQ scales common across samples
so we are not able to identify other variables that might be
contributing to the age declines and cultural differences. It
is also impossible to determine to what extent the implicit
“average person” to whom children were comparing them-
selves differed across cultures, and whether this played a
role in children’s judgments of their own level of motivation
or competence. To the extent that most children are more
persistent in China, for example, children might have rated
their own persistence lower than they would have if the
“average” child was less persistent.

Finally, there were very different sample sizes for the
different cultures, with the Hungarian sample being par-
ticularly large and the American sample being particularly
small. Some of the differences across the three within-culture
analyses may have been due to these differences in sample
size, and findings for the American sample might be less
robust than those for the other two countries.

4.9. Conclusions and Implications. The results of this study
indicate a robust finding of a decline in mastery motivation
from primary school until high school in three disparate
cultures. A number of possibilities have been proposed to
explain such a developmental trend. For example, as children
grow, they become more realistic in their competence and

motivational perceptions, and they even may become overly
pessimistic about their mastery interactions [27, 32, 33]. It
also may be that children in grades 1 and 2 may not fully
understand the questions even when the items are read to
them. However, the parallel declines in parent and teacher
ratings [12] suggest that young children’s higher self-ratings
in early elementary school cannot be due only to being
unrealistic or having a deficit in understanding.These teacher
and parent ratings also indicate that the age changes reported
in this paper were not merely a function of generally more
negative self-perceptions among teens. Teachers and parents
see a similar age decline in motivation.

At developmental transitions from elementary school
to middle school and from middle school to high school,
school work and social relationships both provide heightened
challenges. These transitions can lead to declines in grades
which may in turn lead to a decline in motivation. However,
the lack of decline in self-perceptions of competence in
the US and Hungarian samples during these transitions is
not consistent with this explanation. Children who have a
fixed mindset about competence tend to make less effort
on challenging tasks because they can attribute potential
failure to their lack of effort or persistence rather than a lack
of competence [33]. Chinese children are at higher risk of
declining self-perceptions of competence because Chinese
adults tend to criticize children as a whole person rather
than for specific mistakes. Chinese parents also emphasize
failure more than success; thus, Chinese children respond
less positively to success and more negatively to failure
as compared to American children [27]. Different views
between many Eastern and Western cultures about learning
processes may lead to different mindsets in children and
influence their perceptions of competence and effort. Many
Eastern cultures see struggle as a natural part of learning and
provide opportunities for improvement. But inmanyWestern
societies, struggle is associated with the lack of competence,
leading to the development of a fixed mindset.

Some possible educational implications of these findings
are the importance of emphasizing effort and persistence at
schoolwork, as well as the value of succeeding in school,
especially by Western teachers, given evidence of a strong
relationship betweenmasterymotivation and performance in
school. It also is important for teachers to recognize potential
cultural differences in attitude toward perceived competence.
An emphasis on self-esteem may at times even undermine
persistence and performance, to the extent that students exert
less effort in order to excuse their poor performance and
preserve their self-esteem.

4.10. Future Research. More research is needed to clarify how
culture and other environmental factors influence children’s
motivational trajectory. More studies with a longitudinal
design also are needed to reveal the mechanisms through
which these changes occur. Future research should use con-
firmatory factor analysis to assess measurement invariance
in the DMQ across cultures. Such analyses could lead to
revisions of the DMQ with some items deleted and others
changed.
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