CHAPTER SIX

The Relationship Between Talent, Flow and Achievement

Since flow and talent in math were found to beatedl in Study I, the question
becomes, “to what extent does achievement depertiese factors?” To test whether
motivation and aptitude predict course achievenragpendently, a series of regression
analyses were conducted as part of Study Il useig dfom the four 30-week math
program groups. The research and findings destribéhis chapter treat achievement in
fast-paced math courses as the dependent factternms of math ability and flow,

extrinsic motivation, task enjoyment and cognitbase.

Mathematical Achievement

Grade point averages (GPA) were used to benchadrievement (Table 6.1). For
students who reported earning A’s in math withouic effort before entering this
program, these grades and their averages repradairly radical change. As may be
expected of gifted students, there were few faigngdes and a predominance of higher
ones. Even so, consistently fewer than half of shelents received A’'s. Fifty-five
percent earned B’s or below, uniform across the j@ars of study. An examination of
qguarterly grades revealed one gender differencels &arned higher final grades than

boys during the 1994-95 school year (F = 3[©9,.05). Otherwise, there were no gender
103
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differences to speak of in terms of achievemenhiwithe program. Grades were given
according to points earned on exams, homework am@qis. Students received grades

four times per year; the average of which congiguhe grade point average (see Table

Table 6.1 Means, Deviations, and Ranges for Talent Search Grade Point
Averages (GPA)

Term N Meanb s.d. Minimum Maximum
GPA 92-93 50 2.71 .76 0.58 4.00
GPA 93-94 70 291 .68 0.25 4.00
GPA 94-95 66 2.92 .80 0.17 3.92
GPA 95-96 67 3.05 .70 1.42 4.00

®N's vary due to students who were added, droppedamived incompletes.

Letter grades correspond to the following numerscaile:
A =3.34104.00 C=1.34102.33 F =0.00 ta30.3
B =2.34103.33 D=0.34t01.33

6.1 note b for letter grade equivalents).

Ability, Flow and Achievement

On the basis of previous research, it was hypaedsthat ability and intrinsic
motivation, operationalized as the experience ofvfl would independently predict
achievement in talent search math courses. Tahestlaim, measures of association

were calculated between the three sets of varidbl@gcause SAT-M and flow were

1. Descriptive data for ability and flow may beufa in Chapter 5, Tables 5.1 and 5.2.
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found to be correlated, and given the attenuationSAT-M due to talent selection,
correlations were adjusted using procedures foandord & Novick (1968) to yield a
better estimate of the relationships that exisa inormal population (these adjustesl
and their probabilities are included in Table 6.2his was done in order to lessen the

chances of rejecting an actual relationship betwedaiity and achievement, a Type |

Table 6.2 Results of Regressions of GPA on Ability and Flow

e Ablllty — e Flow A—|
GPA
Year n B r finaB t r  finalB t
1992 47 295 435 .152 0.907 531 431 2571
1993 69 .176 .222 118 1.012 404 .371 3.186

1994 57 .280 .500 .462 4.049 292 177 1.548
1995 65 .268 .443 433 3.92T 284 268 2.429

"p< .05 “p<.01 ™ p<.001

error. In three out of the four years, ability vaagnificantly correlated with performance.
Only during 1993 was an association between SAT# &PA not found. By
comparison, during all four years flow and GPA wsignificantly correlated. The same
pattern of strong relationships was also found whaw was sampled at the mid- and
end-points of the four yeafs.

Then, to test the relationship between ability amativation in terms of performance,

regressions were computed using the adjusted atael matrices. Composite flow

2. The mean correlation between flow and GPA akwkewas .378, at week 15 it was .376; at week 30
the mean was .431.
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scores prior to the start of the program (Flow Arevused as the measures of intrinsic
motivation (Table 6.2). Flow from weeks 15 andv@&e not included to minimize the
possibility that flow is dependent on GPA rathearththe other way around., which, as
footnote 2 suggests, is a possibility.

Exploratory analyses indicated no interactionsvbet the independent variables.
Furthermore, no gender differences were found. él@n there is a chance that by
assigning students to class groups based on thdities (i.e., Math A and Math B) a
secondary implicit selection effect was introducédalyses of the relationships between
ability, flow and achievement by class types doindtcate this to be a serious problem.
For example, during 1993 no correlation between SAd achievement could be found
by analyzing the seven classes separately or dyzamg Math A, Math B and geometry
groups one at a time. The lack of association @abe attributed to ability grouping,
rather some random effect involving subjects wiezteld to enroll that particular year. It
was decided not to study classes or types ofedassparately as this would have resulted
in small sample sizes and correspondingly low power

When controlling for flow, ability accounted foigsificant variance in achievement
during the last two years only. The hypothesis #mlity is the better predictor was thus
only partially supported by these multiple regressanalyses. On the other hand, flow
was found to predict GPA three out of four yearghwhe exception of 1994. While it
may be reasoned that flow is a more dependableigbwedof performance, ability
accounted for more of the variance in performanben it happens to predict it, which

was half the time Both are qualified claims and it is not immediatgear which of the
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two may be more defensible. Nonetheless, these diatsubstantiate the assertion that
ability and motivation independently predict acl@ment.

Over the four regression models, flow and abddgh explained 11% of the variance
in grades. On the average, a larger percentatieofariance in grades was explained by
ability alone. However, when flow was added to ¢lqeation, the variance explained by
ability was reduced by an average of 29%. Contgllior ability, the corresponding
variance explained by flow was reduced by 19%. l@/performance surely depends on

other factors than these, both are significanhéirteffects’

Achievement, Ability, Flow and Extrinsic Motivation

In the context of demonstrated ability, it wasoalsypothesized that flow would
predict achievement better than extrinsic motivatioro test this, data from the 1995
cohort on motivational orientation was utilizdAn index score was created to measure
the relative strength of students’ reasons for dpé@merested in math. As described in
Chapter 5, extrinsically motivated individuals teddto emphasize the importance of
earning good grades, competing with other studemdispreparing for a career. They also
reported less flow and demonstrated less talentath than their intrinsically motivated

peers.

3. This average reduction in variance explainedMtiiity does not compare to the 50% figures
reported by Schneider & Bos (1985), although duthgfirst two years of the study this was defigithe
case (cf. Table 6.2).

4. Comparable data was not available for thestprevious years.
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Regression results for a model incorporating SABIity, initial flow and extrinsic
motivation are given in Table 6.3. Ability was tlbest predictor of achievement,
followed by flow. As found before (i.e., Table {.both factors were independent in
their effects. Extrinsic motivation, on the otheand was negatively associated with
GPA, though not to a significant extent. This firgd supports the hypothesis that flow
(as a measure of intrinsic motivation) is betteanttextrinsic motivation in anticipating
future achievement.

Concerning the more traditional comparison betwastrinsic and extrinsic
motivation, it was reported in the last chapterb(€ab.8) that students in 1995 earned

higher GPA’s if they were intrinsically motivate®.27 (high B+) compared to 2.85 (B),

Table 6.3 Results of Regressions of GPA on Ability, Flow, and Extrinsic
Motivation (Data Source: 1995 Talent Search Math Programéh)=

Effect r final 5 t
SAT-M 0.458 0.438  3.780"
Flow A 0.324 0.293 2.339

Extrinsic Motivation -0.272 -0.017 -0.128

‘p<.05 " p<.001 K = 0.300

F =5.539,p < .025. In case placement into classes introdackdther selection effect

on ability, this data was examined controlling type of class (Math A, Math B,
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Geometry), The results indicate that GPA still differed sfgrantly depending on
intrinsic or extrinsic motivational orientation §4.626,p < .05).

Students whose initial interest in math was isiginearned grades that were
significantly highly than students who were oriehttoward earning good grades,
competition or career preparation (see Table 6ANd while those with above average
levels of talent (i.e., SAT-M > 500) tended to ehigher grades, the effect for ability was
not significant. No interaction was found betweeientation and ability.

The effect of intrinsic motivation on achievemeavas particularly apparent among
the more highly gifted students. On the averagglents with an intrinsic focus earned
grades half a grade point higher than those witlexnnsic orientation--the difference
between an A and a B (F = 7.8%/< .01; post hoc protected comparison). Contrgllin
for ability, this typifies the pernicious effect @xtrinsic motivation on performance
acknowledged ever since Deci (1971, 1972). Byreshtstudents with significantly less
ability but an intrinsic orientation earned slightligher grades. What they may have
lacked in terms of ability was compensated by the@rest in matfi. Nonetheless, their
GPAs were still significantly lower than higher lalpistudents who shared the perception

that math was interesting in itself (F = 5.0@S; .05).

5. It may be recalled that placement into Mathteguired an SAT-M score of 470 or higher, Math B
required a score of 420 or higher. Geometry reguaompletion of Math A or B.

6. This is reminiscent of Krutetskii's claim thé& person who has abilities but no interest iraetivity
will produce less than one with a keen interesh@activity but no striking abilities in it” (197@age 346).
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Table 6.4 Results of Two-way ANOVA: GPA Achievement Meansfor Ability by
M otivation®

Ability
Motivational SAT-M <500 SAT-M > 500 Average
Orientation
Intrinsic 2.94 3.39 3.16
n=12(s.d. =.21) n =16 (s.d. =.19)
Extrinsic 2.70 2.79 2.75
n=19 (s.d. =.17) n=12(s.d. =.22)
Average 2.82 3.09 2.96

aSource: 1995-96 cohort

Consequently, talent cannot be discounted as tarfat achievement even among
students in the upper reaches of math ability h@irtage. As these findings suggest,
talent performs less effectively in the contexteafrinsic motivation: students with an
intrinsic focus do work that earns them considgrdietter grades and less capable
students earn grades that are comparable. Busdly intrinsic motivation is not enough
to compensate for a lack of ability: students waitbre ability and an intrinsic motivation

achieved more than less talented, intrinsicallyivad¢d students.

Achievement, cognitive ease and task enjoyment

Several studies reviewed in chapter 1 determimed perceptions of competence
rather than intrinsic task motivation directly affied performance outcomes (e.g., Seegers

and Boekaerts, 1993; Valas and Savik, 1993). &suadli flow propose a different effect,
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that task enjoyment may be a better predictor of performance thangreed competence
(cognitive ease in the present study), because task enjoymenttikighly dependent on
ability (e.g., Schiefele and Csikszentmihalyi, 195

Contrary to expectation, it was found in the poers chapter that task enjoyment and
ability were significantly related in a populatitess restricted on ability. Unfortunately,
no post-SAT achievement data was available forstiielents who provided that data
(from the county-wide talent search) in order teestigate the relationship. Instead, data
on achievement came from students who enrolletieril®95 talent search math classes,
in which ability and task enjoyment were not sigrahtly related (= 0.053,n.s.); neither
were ease and ability related for that matter (0.079,n.s.). Therefore, the findings
could turn out to be different in a group in whitdw and ability are related.

Given this caveat, to determine whether task engnt and cognitive ease are equal
in their effects, both factors along with abilityere entered simultaneously into a
regression equation on GPA. The results attestvihan motivational factors do not
covary with talent, talent is the best predictoachievement, followed by task enjoyment
(Table 6.5). Although positive, cognitive easetdbated little effect. In this case, the
hypothesis that achievement depends more on tgelkneent than cognitive ease was
supported, but not for the theoretical reasonsmivit was thought that cognitive ease,
because of its relation to talent, would not predahievement independently. Removing
ability from the equation, task enjoyment was tidy significant effect § = .274,p <

.05; the beta coefficient for cognitive ease w&89,n.s.).
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Table 6.5 Results of Regressions of GPA on Ability, Task Enjoyment and
Cognitive Ease (Data Source: 1995 Talent Search Math PrograsnG )

Effect r final 8 t
SAT-M 0.465 0.451 4.072"
Task Enjoyment 0.296 0.293 2.251
Cognitive Ease 0.182 0.051 0.435
‘p< .05  *p<.001 R = 0.297

To test whether the regression would be appreciifferent when the data matched
the theoretical assumptions, the same proceduneswged to analyze data from the 1993
program. Here task enjoyment and talent were wotetated = 0.021,n.s.), but
cognitive ease and talent were<0.268,p < .05). The main concern in employing this
data was that in 1993 fewer variables pertainingdgnitive ease were incorporated in
the flow questionnaire; nonetheless, the oneswvilea¢ used loaded on the same factors
and in a similar fashion as in 1995 when more iterese factor analyzed.

As shown in Table 6.6, only task enjoyment wasificant in its effects. Controlling
for talent and enjoyment, the relationship betweegnitive ease and achievement was
not significant. The same result for talent waanfb as in Table 6.2. Both sets of

findings suggest that task enjoyment and cognidaee are not equal in their effects.

7. 1995 was the only year during which perceptiohsompetence were explicitly measured. With
ample opportunity for replication, questionnairesr@vadministered a total of 12 times during the fear
period. In this respect, the 1992, 1993 and 19%lyaes were very much alike 1995 in their factor
loadings. Only two items were not consistent ieirttplacement, one measuring students’ willingrtess
work hard despite challenges and the other depttoo€entration. For the purpose of testing difiess
between cognitive ease (perceived competence) asid énjoyment, these were omitted from further
consideration.
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Table 6.6 Results of Regressions of GPA on Ability, Task Enjoyment and
Cognitive Ease (Data Source: 1993 Talent Search Math Prograsn58)

Effect r final 8 t
SAT-M 0.187 0.121 0.993
Task Enjoyment 0.455 0.350 2.539
Cognitive Ease 0.407 0.194 1.355
‘p< .05 R =0.260

Task enjoyment was the better and only significaativational predictor of performance

both when cognitive ease and talent were relatddvdoen they were not.

The Effects of Achievement on Motivation

Finally, the relationships between ability, aclement, task enjoyment and cognitive
ease were examined utilizing a path analytic apgraand longitudinal data from the
1995 group. Here the purpose was to examine quissthat arose in the course of the
investigation: 1) does achievement affect motoratmore than the other way around,
and 2) does task enjoyment affect cognitive ease than the other way around?

The relationships between cognitive efficiencysktaenjoyment, ability and
performance were modeled using RAMONA (Reticulartid&sc Model, McArdle &
McDonald, 1984). This package in SYSTAT allowshpatodels to be fit to correlation
matrices, thus permitting the relationships to ljusted for SAT-M attenuation.
Quarterly grades were used in lieu of GPAs in pthat events could be modeled in the

order they occurred during the year. Figure 6dwshthe results of the path analysis for
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cognitive ease at weeks 1, 15 and 30 (CE-1, CEefi5), task enjoyment (TE) ability
(SAT-M) and grades from the first and third quastéBl and G3). Second and fourth
quarter grades (weeks 15 and 30) were not utilipedvoid confusion in determining
whether achievement or motivation should be reghiake dependent. Significant path
coefficients { > 2,p < .05) are indicated by a solid line, stippledeBmmark hypothesized
but non-significant paths. A chi-square test statiof 30.507 with 16 degrees of

freedomp = .016, was obtained for the model.

Just as Flow A and ability were uncorrelated i®3.qcf. Table 5.4), it may be

observed that ability, measured about sixth morftéfre the start of the program,

Figure 6.1 Results of Longitudinal Path Analysis on Achievement, Ability,
Cognitive Ease and Task Enjoyment (Data Source: 1995 Talent Search Classes,
n=62)

434
CE-1? 322 » CE-15 » CE-30
.273/.
390 504 232
SAT-M : » G1° ' » G3
270 /
b
TE-1 > - > -
o8 TE-15 509 TE-30
Timelines Week 1 Week 7 Week 15 Week 22 Week 30

a o b . C .
cognitive ease at week 1 task enjoyment at week grades for the first quarter
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predicted neither the ease of doing the work reijoyment. (Their lack of association
was also noted in the preceding section.) One intighk that a strong performance on
the SAT would influence one’s estimate of mathighibut this was not the case among
these students. The SAT may have been too isotatelistant an event to have had a
lasting impact. Or perhaps what mattered modtesd adolescents was the fact that they
gualified, not by how little or how much.

By comparison, performances within the programeneund to have an affect on
perceptions of task ease and efficiency. Gradesctly and significantly affected
students’ subjective competence after both gragergpds in the model. Thus it seems
these perceptions are more susceptible to vargiimperformance than the other way
around. A similar pattern between grades and caitgodlow was found in the other
three annual regressions on GPA using SAT-M, Floan8 Flow C. The relationship
between flow and GPA became successively more provea later in the year, an
indication that grades could well be consideredptresictor variable after the onset of
instruction® Before concluding that grades always affect sitglesubjective views this
way, it should be noted that in path models usiaggarable data from other years,
guarterly grades produced this effect about halititme.

To an extent, these results suggest nothing néatribution theories have made
similar assertions for decades: that the qualityne’s performance affects estimates of

self competence (e.g., Atkinson, 1957; Wegner &a&hler, 1977; Weiner, 1986). There

8. Compared to Flow A, the beta values for Floar8l Flow C on GPA kept increasing. For example,
1994: Flow A =.177, Flow B = .241, Flow C = .3Ahat was a non-significant relationship with gmde
at the start of the year was significant below.f@televel by the end.
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IS no reason to think that math or giftedness amgue in this regard. Competence
attributions dropped significantly once course wbdgan. From week 1 to week 15,
competence declined from .740 to .618 on a scala ) to 1, a difference withtavalue
of 3.932,p < .001. In the path model, this loss appearsetdipectly influenced by
performance during the first half of the year (pa@stimate = .331 = 2.68,p < .01).
Perhaps frustration would be the appropriate wordetscribe the experience.

Surprisingly, frustration had minimal impact orskaenjoyment. In this case, grades
earned did not affect the intrinsic rewards of gomath much at all. There was also a
drop in scaled task enjoyment between weeks 1 &rfdoin .705 to .641t(= 2.385, p <
.025), but it was not at all related to how well moorly students performed (point
estimate = .02t = 0.19). Comparing this data to the previousdhyears, an effect on
enjoyment attributable to grades was the excepttmer than the rule. Only in the first
half of 1992 and the last half of 1993 was thieefffound, two of the eight times the
relationship was monitored. While it cannot beedulout that enjoyment may be
influenced by grades, cognitive ease was affectecetas often, always after the first
grading period.

As for the effect of exogenous variables on gradsT-M exerted the greatest
influence. Regression results for 1995 reveakalteseen before (cf. Table 6.2): SAT-M
accounted for the most variance in GPA, followedlbw. The effect reappears in the
path diagram with the added revelation that peréoroe was affected by initial task

enjoyment and not cognitive ease. Controllingdbility, task enjoyment independently
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predicted first quarter grades during 1995, suhjecease did nct. This information
suggests that, of the two factors in the flow cart intrinsic task rewards is the crucial
element in terms of achievement. Time after timieat students thought of their abilities
or their past performance had litle affect on gsdd Controlling for prior
accomplishments, task enjoyment predicted gradesetas often as perceived ease, a
correlate of subjective competence.

The model also shows that the subjective easeeajuyment students had as they
entered the program remained with them throughwmeityear. Those individuals high in
task enjoyment before they started classes wdtethai highest at the end of the year.
Although there was a net loss in enjoyment over tthiagy weeks, individuals who
experienced the least loss started with the miosset highest in perceived competence to
start with were still the highest at the end ofyhar.

The relationship between task enjoyment and cvgnéase suggests that the latter is
driven by enjoyment and not the other way aroutlidents who found the work to be
just right for their abilities did not become hagpas a result. But those who found the
experience intrinsically rewarding had a noticedbledency later to assess their abilities

in a more positive light. During the first part 8995 this effect operated indirectly

9. A similar phenomenon may be noted in Wong and Csitezbalyi (1991). Ability best predicted
the GPAs of talented high school students. Fadn bales and females, satisfaction with performanritiée
studying had no effect on GPAs while unselfconssimss did. Conceptually, loss of self-consciousnes
contributes to negentropy, hence task enjoymertisfaction with performance is allied with subjeet
competence.

10. Only once did perceived competence predidopaance, prior to the third quarter of 1994.
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through performance; during the latter half of thear it directly affected those
perceptions independent of achievement.

On the basis of these findings, the hypothesis gheceptions of ease would predict
math performance better than intrinsic task enjaynveas not supported. Instead, task
enjoyment was found to be the better predictor.t dwmprisingly, previous grades were
the best.

There is some evidence to suggest that a diffegdationship between cognitive ease
and grades may exist for boys and girls. Seledongender, path analyses based on the
relationships in Figure 6.1 revealed that male estt&l who perceived that the work came
easily also earned higher grades. Female studemt$e other hand, who perceived the
work to be hard earned higher grades. Males andlés alike who earned higher grades
also developed stronger perceptions of ease. &nliles, females’ perceptions of ease
and related competence were found to depend signify on their positive experiences
of enjoyment.

These opposite findings seem to fall in line wgnder attitude differences known to
exist (Ekstrom, 1994). One possible explanatiantiie difference is that in assigning
grades, teachers may have been influenced to ggehgrades to boys who appeared to
have an easy time of it, and higher grades to giHe appeared to lack confidence or
struggle, perhaps as an encouragement or a contjpengar working harder. Given
there is no other data from the present study tdirco it, this is a rather speculative
claim, and due to the small number of cases irséimple these findings should be taken

tentatively.
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In the combined model, subjective ease/competarase found to depend more on
intrinsic enjoyment than vice versa. As the nelxapter will explore, the more that
students enjoyed classroom tasks the more likelyag that their subjective competence
would increase over the course of the year 0.286,p < .05). This relationship is even
more striking when the order is reversed: the npereeived competence students had at
the beginning of the year, the more likely it whattthey would experience successively
less enjoyment as the year wore o (-0.277,p < .05). Whereas enjoyment facilitated
greater feelings of competence and control, feslimigcompetence and control inhibited
the intrinsic pleasure of task involvement. Paxachl as it seems, an explanation for

this relationship already exists in terms of flaiscussed below.

Summary and DiscussiorPredicting Achievement

As the data has shown, both ability and motivatr@p to explain why students
achieve what they do. Specifically, talented stisleexcel when their motivation is
intrinsic to math. All the individuals who werevimlved had the ability to do well in
math. Each was qualified for participation becawdea record of outstanding
performance. Perhaps because their ability wassth alike, the subsequent effect on
achievement was not as strong as expected, poszilbBsult of restriction in score
variance.

Quite uncharacteristic for a measure of abilithTSM correlated significantly with
achievement in ten out of the sixteen quartersiesti(62.5% of the time). The situation

was even more acute when math and verbal reasenalgs were combined, in which
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case there was a correlation with math performamuy 44% of the time. Math
reasoning by itself was a better predictor.

Typically, studies have found a stronger correspoce between aptitude and
performance than this. In Schiefele and Csikszdralyi (1995), the average correlation
between PSAT and grades was nearly twice the dizbeoaverage coefficient in the
present study (0.46 versus 0.27). Although adjastsmiwere made for attenuation it may
be assumed that the results would have been enagst had the study not been limited
to students with outstanding ability.

When enjoyment occurred in the context of thidigbbetter grades resulted. In the
majority of cases, above average levels of flowmath preceded earning A's. With
below average flow, the most common grade earnedang, regardless of ability. As
hypothesized, intrinsic motivation and ability affed achievement independently.
Contrary to expectations, ability did not explaiona variance in achievement than flow.

Extrinsic motivation had a marginal but negatiVie@ on performance. It is ironic
that students whose interest in math at the beggnaf the year was defined by getting
good grades earned marks that were, on the avehadfea letter grade lower than
students who found math rewarding in itself. lhat an irony that is new: the greater an
emphasis on extrinsic rewards the lower the gréeles, Gottfried and Gottfried, 1991);
school achievement is positively related to aninstc reward orientation (e.g., Early &
Barrett, 1991). The present study provides aduli@vidence that achievement depends

on the kinds of rewards students find compelling.
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Numerous studies have found modest correlatiohsdas intrinsic motivation and
performance, for example: Mitchell (= .17, 1992), Amabile, et alr € .22, 1994),
Schiefele and Csikszentmihalyi £ .31, 1994}! Occasionally, grade point average and
motivation have been uncorrelated as in Wong ankks@sntmihalyi ( = -.02, 1991). At
other times, stronger correlations have been fdetdeen math-specific motivation and
performance outcomes, notably, Gottfried £ .32 and .42, 1985). The average
correlation between flow and GPA in the presentysfell within this ranger(= .39).

Thus far, it has been argued that highly talerstedients tend to achieve more the
greater their intrinsic motivation. However, anpontant aspect of experience has not
been examined: the effect of instruction. To mikeeargument even more compelling, a
discussion of treatment effects is warranted. Suchscussion is reserved for the next
chapter, in which task structures and instructigoratedures are analyzed in light of the

present findings.

Cognitive and Affective Factors

In the majority of researches, the relationshipwiken intrinsic motivation and
achievement is modeled as an indirect effect. Wibn is shown to affect grades
through the mediation of cognitive factors, for exde, perceived competence (Valas &
Savik, 1993), self-efficacy (Seegers & Boekaer893), and self-regulation (Pintrich &
DeGroot, 1990). This was not the case in Gottf({#885), nor was it the case here.

Independent of ability and cognitive ease/perceivemmpetence, affective math
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enjoyment remained a significant predictor of geadRegressions of grade point average
on ability, initial task enjoyment and perceivedmetence twice indicated significant
effects for initial levels of task enjoyment (19898d 1995). There was no effect for
initial levels of perceived competente.

On the basis of these findings, the most apprtpriaodel for describing the
relationship of flow and achievement is that of theect effect. The combination of
cognitive and affective factors in the flow constrpredicted achievement apart from
ability. When these factors were analyzed sepsratognitive variables such as
subjective competence had no mediating effect enintrinsic rewards that encourage

individuals to persist in an activity for its owake.

Differential Effects of Performance on Cognitive Ease and Task Enjoyment

The preceding discussion is based entirely on aneagents of flow taken prior to the
start of instruction. Measurements taken duriregaburse of the year found a stronger
relationship between grades and flow at the endhef year than at the beginning,
implying that flow is sensitive to achievement. p8eate path analyses confirmed that
grades were better at predicting subsequent flocan timitial flow was at predicting
grades. The effect of grades specifically on cibgmease is also articulated in the results

of the 1995 path analysis (cf. Figure 6.1). Thees a direct effect between the grades

11. See also Aiken (1976), Steinkamp & Maehr (2988d Willson (1983).

12. For motivational variables affected by progexperience, there was one significant effect for
cognitive efficiency: Flow B (1994) predicted tthiand fourth quarter grades independent of alality
enjoyment.
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and feelings of ease in performing difficult task#t, perhaps except for boys, not the
other way around. This was not true in terms ek tanjoyment, however. Whether
students earned high or low grades had little exfbe on subsequent feelings of interest,
energy for learning and subject matter liking. IFFgs of task enjoyment depended only
on previous enjoyment.

Csikszentmihalyi, Rathunde and Whalen (1993) natedimilar finding among
talented high schoolers: task enjoyment prediatedtinued involvement in talent
activities; subjective competence did hdt. Students continued to enroll in more
challenging courses on the basis of the intrinswards of the activity, not because they
felt confident about their abilities to do the waskccessfully. Normally, one would
predict that loss of control, suspicions of incotepee and difficulty in doing work
would impact task enjoyment negatively. Even thosgudents may lack a sense of
control, the pleasures of task enjoyment--for inséa unself-consciousness, the inability
to keep track of time and so on--may produce angtenough attraction to keep them
coming back for more.

On this basis, the generalization is made th&t eéagoyment may draw students back

to an activity with little regard to past perforncan(e.g., grades earned). Consequently,

13. Three years after the measures of experieece taken, two critical factors related to enjoymen
were found to be significantly relategp & .01) to the highest talent level students ad@&in unself-
consciousness and the wish to be doing nothingr difan the talent activity at the time. Loss off-se
consciousness has been described as intrinsiagttyable (Csikszentmihalyi, 1990); the wish to lméngd
nothing else has been used as a measure of inttaski interest. Two important qualities of expede did
not correlate with highest talent level in the sastady: perceptions of control and competence
(skillfulness), cognates of cognitive ease.
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depending on task enjoyment, one would expectnid fiirly continuous involvement in
self-rewarding activities.

Inasmuch as task enjoyment was found not to behmaftected by grades or
subjective estimates of ability but resulted in s@rhat higher grades and higher levels of
perceived competence, at an organismic level it safeguard against a cataclysmic
failure of interest. Despite setbacks to self @stend competence, activities can retain
their attractiveness and development can proc@aihaps due to some pleasure-seeking
gene, the enjoyment of tasks may remain fairly wedulated from assaults on control
and perceived skillfulness, which may explain whygividuals often return even after
bitter failures to activities which have given themjoyment in the past. More than
anything else, the prospect of rediscovering theyement--despite cognitive constraints--
may influence them to try again.

Among students of talent, there exists a spe@ahection between enjoyment and
math achievement. Because they enjoy math, more i spent pursuing challenging
learning activities (Nakamura, 1988); more oppdties for developing talent are acted
upon (Csikszentmihalyi, Rathunde, Whalen, 1993).this knowledge may be added the
good possibility that the enjoyment comes more fremards inherent in the activity, not
from grades which are extrinsic, nor even fromifgs of control or confidence which,

of course, to an individual are intrinsic.
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