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FPsyehology

Exerted Effort and Performance in Climbing Among
Boys: The Influence of Achievement Goals, Perceived

Ability, and Task Difficulty

Philippe Sarrazin, Glyn Roberts, Francois Cury, Stuart Biddle, and Jean-Pierre Famose

[n achievement contexts such as sponl, achievement gnal theory asswmes that an endcidual s major concern s to demonsiredte

competence. However, competence may be expessed in two ways: as task and ego invotvement (Nicholls, 1989). Seventy-sight boys

(M age = 13,6 years) performed five climbing cowrses, and the influence of achievement goals, perceived ability, and tash

H'iﬁ.itf.'nfi'r om effort and Jrerformance was st udied, Aceovding to the aclaveement goal theory: () task-1mvoloed ""”.""*" exerted more

effont and pevformed better than ego-tnvolved boys; and (b) exerted effort was determined by an interaction of one’s achievement
goal, percesved ability (PA ), and task difficulty. Ego-high PA boys and task-low PA boys exerted the most effort on the moderate
course; egi-low PA beys exerted least effort an the moderate and very difficult courses. Finally, task-hagh PA boys exeried maore effort

ot the wmost difficult courses, The motivational processes underlying these frndings are discussed.

Key avords: ego goals, motivation, Lask

E:'-u'rlﬁl eftort, or behavioral intensity, particularly in
the face ol obstacles, is considered an indicaton ol
motivation (Duda, 1992; Kukla, 1972; Machr & Braskamp,
1986; Nicholls, 1984, 1989 Roberts, 1992) . In sport, ¢l-
[ort is also considered a major tactor in performance.
Consequently, itis important to study personal and con-
textnal varables that mighi regulate exened effort. The
purpose of this paper was to investigate variables that
regulate effort by using the socialcognitive model ol
achievement motivation widelv used in contemporary
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sport and educational psvchologies—the achievement
goal approach (e.g., Roberts, 1992: Weiner, 1990).

Achievement goal theory has been used extensively
in education (e.g.. Ames, 1992; Dweck, 1986, 1999; Dweck
& Legett, [988: Maechr & Braskamp, 1986; Nicholls, 1984,
1989) and in sport and physical educaton (for reviews
se¢, Duda, 1992, 2001 : Roberts, 1992, 2001 ; Roberts, Trea-
sure, & Ravussanu, 1997). This approach assumes: (a)
that the goal of individuals is 1o demonstrate compe-
tence in achievernent contexts; and (h) that at least two
achievement goals are operating in these contexis (Ames,
1992: Duda, 1992; Dweck, 1986, 1989 Maehr & Braskamp,
1986G: Nicholls, 1984, 1989: Roberts, 1992: Roberts et al.,
1997). Nicholls (1984, 1989) proposed that these goal
perspectives are related to how individuals construe
their competence level in achievement situations, His
research showed that the perception ol competence may
come from two types of experiences, each linked to dis-
tinct criteria and processes (ie., an undilferentiated
versus it difterentiated concepuion of abiliny).

Within Nicholls' theoretical perspective, each con-
ception of ability is assumed to manifest itself through
two states of goal involvement. In the [irst case, the
individual’s goal is 1o master tasks, solve problems, per-
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[orm one's best, and experience personal improvement.
The feeling of competence lies in sell-referenced cri-
teria, such as effort invesument and personal progress,
and a process of temporal comparison. Although several
terms have been used, “task involvement™ (Nicholls,
1989, p. 87) is the one adopted here for this achieve-
ment goal. A state of task involvement exists when indi-
viduals hold an undifferentiated conception of ability,
where ability and effort “walk hand in hand” (Duda,
2001 ). When effort is applied, feelings of competence
will increase (Nicholls, 1989).

In the second case, both demonstrating one’s high
ability and avoiding demonstration of comparative low
ability are ol major concern. Here, the feeling of com-
petence depends on external criteria (the performance
and eftort of others) and a process of normative com-
parison to others. Although several terms have been
used, “ego involvement” (Nicholls, 1989, p. 87) is the
one adopted here for this achievement goal. An ego
state of involvement exists when individuals hold a dil-
{erentiated conception of ahility, and where “ability is
conceived as capacity, which (il low) may limit or (if high)
may increase the effect of effort on performance”
(Nicholls, 1989, p. 46). Moreover, with this conception,
achieving more with less effort than others indicates
higher ability, and, reciprocally, achieving less with more
effort than others indicates lower ability.

Whether one is task or ego involved is based on the
interaction between dispositonal goal orientations and
sitiational factors (Duda, 2001; Roberts, 2001}, Goal ori-
entatons are considered to be “individual differences in
proneness to the different types ol involvement”
(Nicholls. 1989, p. Y5). They are “cognitive schema” (Rob-
erts etal., 1997), relatvelv stable and orthogonal (Nicholls,
1989), and are subject to change as information pertain-
ing to one’s performance on the task is processed, Re-
search in sport and physical education settings has
supported this (see Duda, 1992, 2001; Duda & Whitehead,
1998: Roberts, 1992, 2001).

Although proneness can make a particular tvpe of
involvement more likelv, both Dweck (1986, 1999) and
Nicholls (1984, 1989) argued for the importance of situ-
ational factors in inducing states of ego or task involve-
ment. For example, Nicholls (1984, 1989) hypothesized
that ego involvement is more likely 1o be generated when
the tasks (especially if they require valued abilities) are
shown as tests, in situations of interpersonal compet-
tion or comparison, or when public self-awareness is in-
creased. By contrast, task involvement is more likelv to
be generated by contexts that do not heighten sell-aware-
ness of social evaluation but enhance the learning pro-
cess, the mastery of tasks adapted to individual levels,
investment, and progress. Nicholls and Dweck referred
to features of the objective environment; Ames (1992),
however, pointed to the importance of people’s percefr
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tions of situational structures. She used the term “per-
ceived motvational climate™ to refer o individuals' com-
posite appraisal or views concerning the situationally
emphasized goal structures operating in a specific
achievement setting,

To date, research has primarily examined the moti-
vatuon-related correlates of goal onentations and percep-
tions of the mouvational climate in1solation (for reviews,
see Duda, 2001; Roberts, 2001; Roberts et al., 1997). How-
ever, the major actiievement goal theorists and, in particu-
lar, Dweck (1999; Dweck & Leggett, 1988) suggested that
an interacuomst approach that combines both disposi-
tional onentatons and perceptons of the climate prom-
ises to provide a more complete understanding of
achievement behavior. Indeed, one can easily imagine
situations in which these two variables are compatible
and others in which the personal tendency contlicts with
the situational factors (Roberts, 1992), As a result, re-
search in sport and physical education has begun o
ivestigate the relative contribution of each on motiva-
tional variables (e.g., Swain & Harwood, 1996; Treasure
& Roberts, 1998; see Duda, 2001, for a review).

When the situation structure matches with the in-
dividual tendency, one can speculate that the individual
will pursue his or her preferred goal in an idiosyncratic
manner. It is the "matching hypothesis” (see Duda,
2001). Contrarily, when the motivational climate values
criteria of success and [ailure that are incompatible with
the tendency of the individual, a conflict may occur, ei-
ther causing the individual to reflect the achievemen
criteria of success within the context or ignoring the
achievement critena in the context to make it lit better
with the individual’s dispositional tendency (Roberts,
1992; Roberts etal., 1997), However, in the present study,
we were nol nterested in the relative contribution of
the dispositonal tendency and the motivational climate.
Rather, we took pains to match the goal orientation with
the relevant climate to investigate the impact of being
task or ego involved on the variables of interest to the
present investigalion.

A final point of agreement of the major achievement
goal theonists concerns the proposed mterrelationships
between achievement goals and behavior. According to
Nicholls (1989, p. 106), the predicuons related to indi-
viduals” motivation rest on "an adequate description of
what individuals will want, in conjunction with a descrip-
tion of their understanding of what they might do to get
what they want.” In other words, knowing the individu-
als” goal in a given situation (ego versus task) and what
they should do ta achieve this goal puts us in a better
position to predict their behaviors, namely, effort and
achieved performance in this study. Where individuals
are assigned tasks of different difficulty levels, exerted
cffort and performance depend on the goal adopred in
interaction with other cognitive variables, such as per-
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ceived ability and sk difficulty (Dweck, 1986, 1999:
Dweck & Leggetr, 1988; Nicholls, 1484, 1989),

When individuals are task involved, their purpose
15 1o learn something new or master the task or actvity.
The amount of elfort they exhibit depends on their
beliel of their ability to make progress on the rask
(Nicholls, 1989). Effort should be lower, il individuals
believe litle effort is needed for success or high effort
will be fruitless. By contrast. it is assumed that people
commit themselves more to a task if itappears to be chal-
lenging, requires effort 1o succeed, and success or fail-
ure is uncertain (i.e., when task difficulty is percewed
to be at an intermediate level for the person or when
the subjective perception ol success is thought to be
“moderate™). This is when personal challenge is maxi-
mizecl. Perceived normative ability is assumed 1o be ir-
relevant 1o a task-involved person (Nicholls. 198Y:
Roberts, 1992); however, perceived ability is hypoth-
esized to affect the perceived difficulty of the task that
alfects exerted effort (Nichaolls, [9589). As people vary
in the level of task difficulty at which they expect gains
in mastery (i.e., the people who are high in ability con-
sider that difficult tasks are challenging, while the
people low in ability estimate that easier tasks are chal-
lenging ), they vary in the level of difficulty at which they
exert more effort. Consequently, as Table 1 indicates, it
is hypothesized that the greatest effort is exerted at the
moderate and difficult task levels for task-involved
people with high perceived ability and at the easy and
moderate task difficulty levels for task-involved people
with low perceived ability (Nicholls, 1984, 1989).

When individuals are ego involved., assessments are
more complex. Their goal is 1o appear better than the
norm and avoid demonstrating comparatively low abil-
iy, Ideally, ego-involved individuals wish to appear bet-
ter with the least effort possible. Consequently, they will
apply high elfort only il they believe it is necessary to
establish that their capacity is high. However, with an ego
goal, effort may be a "double edged sword:” One needs
1t Lo succeed, but laillure with high effort can demon-
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strate incompetence (Covington, 1992; Covington &
Omelich, 1979: Dweck. 19949). As it is possible to avoid
demonstrating incompetence if failure can be atributed
to not trying hard, it is hypothesized that ego-involved
individuals do not exert effort when convineed that an
imvestment in ¢tfort does not enable them o establish
their superiority over others.

Ultimately, the effort people exert depends both on
their perceived ability and on cues related to the nor-
mative difficulty of the task. People who believe they have
high ability expect to demonstrate superiority over most
of their peers. To achieve this goal, they ry hard and
perform well on tasks where success demonstrates high
ability (i.e., tasks perceived as normatively moderate and
difficult). In contrast, they exert litde effort on norma-
tively easy tasks, as thev are sure Lo achieve success, or on
tasks perceived 1o be so difficult that lailure appears
certain. Table | illustrates these hvpotheses formulated
by Nicholls ( 1984, 1984,

Persons who regard themselves as below the normi in
ability expect 1o [ail when they are confronted with tasks
of moderate normative difficulty. With such a level of dil-
ficulty, achievement striving is more “diagnostic” of a
person’s ability level, insofar as success indicates high abil-
ity and failure indicates low ability. Therefore, they antici-
pate demonstrating a lack of abiline. If they cannot escape
from such an aversive task, they will apply litle effort to
avoid decisive evidence of their incompetence and per-
form poorly (Jagacinski & Nicholls, 1984). Exerting low
effort in this case is a strategy meant to protect sell-worth
(Covington, 1992; Covington & Omelich, 1979; Dweck,
1999 Frankel & Snyder, 1978). These people see norma-
tively easy or difficult tasks as an opportunity to conceal
evidence of low ability. They will work hard on normatively
easy tasks where failure, which would indicate incompe-
tence, appears o be avoidable with effort. On the other
hand, when a task is seen as normatvely difficult, great
eflort allows one the opportunity to demonstrate high
ability (success at a difficult tsk), while failure may be
rationalized by the difficulty of the sk, In summary, ego-

Table 1. Contrast codes for exerted effort in each group as a function of task difficulties

Invalvement Perceived Difficulties of the course

ahility Very easy Easy Moderate Difficult Very difficult
Task High .- - 2 +3 +1 +3 -2
Task Low -2 +3 +3 + 1 -2 -2
Ego High -2 -2 +3 +1 +3 -2
Ego Low +2 +2 -3 -3 +2 -3

Note. The minus sign |-) means that low exerted effort is hypothesized, whereas the plus sign (+) means that high effort is hypoth-
esized. Five contrasts {or hypotheses) are tested: four within participants (horizontal columns) and one between participants (in bold
face type).
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involved individuals with low perceived ability try hard on
normatively easy and ditficult tasks and exert little effort
on normatively moderate tasks or tasks perceived to be so
cifficult that failure appears certain (see Table 1),

In the academic domain, Nicholls { 1984, 1989) found
some indirect evidence supporting his hypotheses by re-
interpreting results of research carried out in other theo-
retical frameworks (e.g.. Frankel & Snvder, 1978; Kukla,
1972; Miller, 1985; Sarason, 1975). In the physical realm,
as Duda (1992) stated. "Although behavioral intensity
18 not an casy variable to operationalize, much more work
on the interdependence between goals and exerted
effort is needed” (p. 75). To date, the few studies con-
ducted on this topic within the rame ol achievement
goal theoryare essentially correlational in design. These
studhies have demonstrated the associauons between the
two dispositional achievement goals and the motiva-
tional climate and different indexes of behavioral inten-
sity, These indexes have been the number of hours of sport
activities per week (Duda, 1988), the effort of athletes as
assessed by their coaches (Duda, Smart, & Tappe, 1989),
the perceived eflort exerted by athletes (Cury, Biddle,
Famose, Goudas. Sarrazin, & Durand. 1996; Duda &
Nicholls, 1992: Durand, Cury, Sarrazin, & Famose, 1996;
Goudas, Biddle, & Fox, 1994; Tammen, Treasure, & Power,
1992), persistence alter failure (Cury, Biddle, Sarmazin, &
Famose, 1997), the number of trials per minute in a dif-
licult or moderately diflicult task choice (Solmon, 1996),
and. more generally, persistence and attrition in sport
activities (for reviews, see Duda, 1992, 2001: Roberts, 1992;
2001; Roberts et al., 1997). In general, previous research
has shown that: (a) when people are task oriented orin a
task-involving climate, they exhibit (or report) greater
effort than others (e.g., Cuaryetal., 1996; Duda, 1988; Duda
& Nicholls, 1992; Duda et al., 1989; Durand et al., 1996;
Goudas et al., 1994; Solmon, 1996; Tammen et al., 1992);
and (b) when people are ego oriented or in an ego-in-
volving climate, those with low perceived ability exhibit
reduced exerted eflort as opposed 1o those with high
perceived ability and task-oriented people (e.g., Cury,
Biddle, etal., 1997).

However, 1o our knowledge, no research has been
conducted within the achievement goal approach to di-
rectly test Nicholls™ hypotheses relating to exerted ef-
fort when the dithiculty of the task is controlled and the
level of perceived ability is measured. The purpose of
this study, therefore, was to investigate the elfects of
these three variables on performance and exerted el
lort among boys on a motor task of climbing. Based on
achievement goal theory and past research, the [ollow-
ing hypotheses were tested.

First, an achievement goal main eflect was pre-
sumed. More precisely, task-involved participants were
expected to exert more effort and perform better than
ego-involved partucipants, For those endorsing a task
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goal, there is a fundamental belief that ability and ef-
fort covary (Ames, 1992; Dweck, 1999; Nicholls, 1989)
so that when eflort is applied, competence will increase,
Consequently, these individuals tend oty hard and
be more persisitent when faced with obstacles and diffi-
culty, thus, optimizing their task performance. By con-
trast, those who hold an ego goal are less likely to
consider etlort to be an important cause of success.
Rather, they tend to believe that success primarily stems
from the possession of comparanvely high ability (e.g.,
Sarrazin et al., 1996). Moreover. as they are preoccupied
about whether their ability is adequate, they are more
inclined to reduce effort to avoid demonstrating incom-
petence, thus, maximizing their chances of impaired
performance.

Second, an interaction between achievement goals,
perceived ability, and task difficulty was presumed. The
implications ol this interaction on exerted effort are dis-
plaved in Table 1. Task-involved participants with high
perceived ability were expected to exert greater effort
on moderately difficult and difficult tasks than on the
other tasks; 1ask-involved participants with low per-
ceived ability were expected to exert greater effort on
easy and moderately difficult tasks than on the other
tasks; cgoanvolved participants with high perceived
ability were expected to exert greater effort on moder-
ately dithcult and diflicult tasks than on the other tasks;
ego-involved participants with low perceived ability were
expected to exert less effort on moderate and very dil-
ficult tasks than on the other tasks. For these four hy-
potheses, there are no specific predictions for the
performance reached by the participants because ol the
performance specilicity in the sport hield. In the pre-
dictuons ol Nicholls (1984, 1989), performance is syn-
onymous with effort (i.e., high effort involves high
performance, and the converse) in that the experimen-
tal tasks (intellectual) are of relatively short duration
and provide only dichotomous, success-or-failure infor-
mation. In climbing (and in most sports in general),
the achievement endeavor can last tor many minutes so
that successes and failures are aflected by many variables
in addinon to eflort (e.g.. ability, dilficulty, context, anxi-
ety, luck, ete.). Thus, an individual can exert much ef-
fort and Ll 1o achieve the desired level of outcome or,
conversely, can exert little effort and achieve the desired
level of outcome. Consequently, individuals can be ex-
pected to do well with little effort (on the easv tasks)
and fal despite great effort (on the difficult tasks).

Last, 1t 1s expected that, on the average normative
difficulty task, ego-involved participants with low perceived
ability exert less ellort and perform worse than ego-in-
volved partcipants with high perceived ability and task-
involved participants, This level of difficultv is more averse
for the low ability ego-involved group, because it is the
most “diagnostic™ of the ability levels, and they expeci
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to fail. By contrast, ego-involved participants with high
perceived ability perceive this dilficulty level as allowing
them o demonstrate their ability, Further, this level ol
dithiculty is challenging tor most taskanvolved participants.

Method

Participants

Boys ( N=D000) from asuburban school near a large
town in France, largely of high socioeconomic status,
volunteered to answer two questionnaires at the begin-
ning ol the year. One month later, 78 of them were se-
lected on the basis of their perceived ability and
individual orientations, according to the procedures
t_-x|'1|ﬂi|u*{i below. Thev were 12-16 vears old (M= 13.6
vears, SD = 1.6) and had been practicing climbing for al
least 1 year as part of sport classes in the school, but they
didd not know the courses to climb used in this investiga-
tion'. Parental permission was requested before starting
the investigation,

Task

e sk was o climb five 8- high courses using
mountain climbing techniques. The normative difficnl-

ties had been established beforehand wih 100 bovs of

the same age: 94% succeeded in the first course, which
was termed "very easy,” 80% i the second, which was
termed "easy,” 4% in the third, which was termed "maod-
crate,” 2% in the fourth, which was rermed “ditficuly.”

and 3% i the Gbth, which was termed “very difticale.”

Measures

Disposttional Goal Ortentations. To assess the boys” ego

and task goal onenutons in sport, the French version of

the Perception of Success Questionnaire (POSQ) devel-
aped by Roberts and associates (Roberts, Treasure, &
Balague, 1Y98, Treasure & Roberts, [994) and validated
i France by Durand etal. (1996) was used. When com-
pleting the POSQ), partcipants were requested to think
of when they felt most successful in sport and respond
Lo the six task goal orentaton items (e, T master some-
thing | could not do belore ™), anid the six ego goal on-
entation iems (eg., "1 outperlorm my opponents™),
Responses were indicated on a 5-point Likert scale an-
chored by “strongly disagree” (1) and “strongly agree” (5),
Cronbach alpha coeflicients for the task and ego subscales
i the present study were |78 and 89, respectively. More-
over, the two subscales were independent (r=-02, p> 056),
Thisis consistentwith prior research (e, Cury etal., 1996;
Cury, Sarrazim, & Famose, 1997 Duda & Whitehead, T998:
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Durand etal., 1996; Roberts eral., 1998, Treasure & Rob-
erts, 19494 Sarrazin etal., 1996),

Percerved Ainlity in Climbing. To assess perceived climb-
ing ability, a 4-item questionnaire similar 1o the one
developed by Nicholls and colleagues (Duda &
Nicholls, 1992; Nicholls, Patashnick, & Nolen, [985) was
nsedl (e.g.. "when vou practice climbing and compare
voursell 1o most of vour lellow students, you consider
voursell .71 Responses were indicated on an 11-point
scale ranging from “very bad™ (1) o “verv good” (11).
with the middle point corresponding o “moderate” (6).
[n previous research conducted on teenagers, the ques-
tionnaire has shown good construct validity, internal
consistency, and predictive validity (Cury, Biddle, et al.,
1997 Cury et al., 1997). In this study, the internal con-
sistency was high (o= .88).
~ Sutuationally Induced Motioational CGoal. Alter the ses-
sions, pupils rated wo statements portrayving a task-in-
volving context (i.e., “In youry opinion, can we say thil
the purpose of this session is a private climbing lesson
with the aim ol progressing in that activity”) and an ego-
involving context (L.e., "In your opinion, can we can say
that the purpose ol this session is 1o rate each ol the
partcipants against each other in refation to their climb-
ing level™). The answers were indicated on an 5-point
sciale anchored by “strongly disagree” (1) and “surongly
agree” (D),

Lffort. In this study, ellort was conceptuilized as the
momentary maxnnal level ol energy resources provided
by the participant to chimb each course. As there is a
linear relation between the intensity of work and heart
ate (e.gs, Astrand & Rodahl, 1986), the maximum heart
rate (MHR) reached in each chimb constinites an ac-
cepted physiological index of exerted elfort (for use of
this physiological index, see Wright & Kirby, 2001). The
heart rate was recorded continuously with an ambula-
tory device (cardiofrequency meter BHL-G000, Bauman,
Fleurer, Switzerfand ). The BHL-5000 1s a hghmweight
instrument strapped on a belt linked to the participant
by three elecurodes on the chest. It is equipped with a
microprocessor that measures the time lapse between
two heartbeats with millesimal second precision. The
cdata were recorded by the program provided with the
instrument (Ancarr, Fleurier, Switzerland). For each
climb, the MHR reached at the top of an exponential
curve during one period covering several tens ol sec-
onds was stored. This progressive curve s indicative of
incremental energy needs. To consider the differences
in fitness and age among participants. the percentage
ol the heart rate reserve (HRR) reached during each
course was used. HRR is the dilference between pre-
dicted MHR and the restung heart rate (RHR; assessed
during a 10-min baseline belore the experiment). Pre-
dicted MHR was estimated by ;li}ph‘ill}.‘, the classic 220-
minus-age formula (e.g, Astrand & Rodahl, 1986). To
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summarize, for each course the following formula was
used to calculate the momentary effort in term of the
heart rate reserve percentage:

[ (MHR = RHR) / (220 — age — RHR) ] * 100,

Performance. In this study, performance was operation-
alized as successfully completing each climbing course
(Le., whether they made it to the top or not), whatever the
number of attempis and the time required to complete.

Procedure

Taking into account the difficulty in measuring the
individuals™ involvement (see Duda & Whitehead,
1998), the main purpose ol the procedure was to maxi-
mize the likelihood of individuals adopting the achieve-
ment goal required. Because the goal pursued by an
individual results from the interaction of situational and
dispositional factors (see above), this raises method-
ological issues. When the motivational context portrays
a goal not congruent with the individual’s dispositional
tendency, a conflict may occur, and under these condi-
tions it becomes difficult to control the achievement goal
adopted by the individual. Moreover, the orthogonality
of the goal orientation construct makes the control es-
pecially complicated (Duda, 2001). What state of in-
volvement will individuals adopt who are high ego and
high task oriented? Facing these constraints, it has been
deemed preferable to: (a) determine the “goal profiles”
(Duda, 2001; Fox, Goudas, Biddle, Duda, & Armstrong,
1994) of individuals and retain only participants who
are “high” ego oriented and “low” task oriented on the
one hand and “high” task oriented and “low” ego ori-
ented on the other; (b) place the participants in a con-
text conforming to their motivational profile (i.e., a high
ega/low task participant was placed in a context induc-
ing ego involvement, and a high task /low ego partici-
pant was placed in a context inducing task involvement)
so as to reinforce the dispositional aspect and optimize
the likelihood of individuals adopting the desired goal,
In accordance with the matching hypothesis: and (c)
check that the participants perceived the context as it
was manipulated. The effectiveness of this procedure
has been demonstrated by other research (Cury, Biddle,
etal,, 1997; Cury etal., 1997). Nevertheless, it should be
noted thatwe do not directly measure the goal states, but,
similar (o previous research, we infer them from condi-
tions that maximize their probability of appearance. For
reasons of convenience and conceptual consistency we
will speak of task or ego “involvement” throughout this
paper, although involvement was not truly assessed.

To formulate the goal profiles, the percentile dis-
tribution for each subscale of the questionnaire assess-
ing the dispositional goal orientations in sport was used.
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The boys were classified “high” in one orientation, when
they were in the highest third of the distribution, and
“low,” when they were in the lowest third of the distribu-
tion of the other orientation. In addition, groups were
splitaccording to the scores on the perceived climbing
ability scale. Pupils were classified as high in ability when
their mean score was greater than 6—the scale mid-
point—while low ability was indicated by a score of less
than 6. As a result, 4 groups were created:

I. A high task-orientation, low ego-orientation group
with high perceived ability (called Task+; n = 20)

2. A hgh task-orientation, low ego-orientation group
with low perceived ability (called Task-; n= 18)

3. A high ego-orientation, low task-orientation group
with high perceived ability (called Ego+; n=20); and

4. A high ego-orientation, low task-orientation group
with low perceived ability (called Ego-; n = 20).

With permission from the teachers, the researcher
called for the boys during their physical education class
and took them to the climbing wall inside the gymna-
stum. Under the pretext of checking the students’
health, the boys were given a cardiofrequency meter
strapped on a belt, and their heart rate was monitored
continuously throughout the experiment, during the
initial rest period until the end of the session. The boys
were faced with climbing the five courses offered to them.
They had to begin with the average difficulty course:
afterward, the order of climbs was drawn at random. They
were reminded of the normative difficulty of the courses
before each climb. All the boys had as much time and as
many attempts as they wanted to climb each course. The
experimenter never referred to a time limit, and the
participant chose when he wanted 1o change course. To
lessen the effect of fatigue, a rest period of at least 10 min
was arranged between each climb.

A trained experimenter experienced in teaching
styles, pedagogy, and climbing techniques manipulated
the motivational climate. He was blind both to the exact
purpose and hypotheses of the study and to the partici-
pants’ level of perceived ability. Several preparatory
meetings and pilot testing were necessary to develop and
control manipulation of the two contexts. In the context
inducing task involvement, the participants were told it
was a private climbing lesson to develop their ability in
that activity, and to achieve that end they were going to
try climbing five different courses. The experiment was
conducted without onlookers and in the absence of the
class teacher. When a boy “fell,” the experimenter said
i1 a neutral voice, “In your climb, you have used [such
and such] a hold [that he illustrated], and you have not
been able to clear the obstacle; can you do it differently?
Have you seen all the holds?” In order not to induce so-
cial desirability, the experimenter did not encourage the
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participant and regularly reminded him that he could quit
whenever he liked and go on 1o the next course.

In the context inducing ego involvement, the par-
ticipant was told that he was going to take part in a climb-
ing competition with other students ol the same age. a
competition that would classify him according 1o his
results, Lach course was given a number of points (from |
lor the easiest 1o 5 lor the most difficult). In case of fail-
ture, no point was scored. Each participant was tested indi-
vidually; filmed on video, and wld at the end of the test
that all the participants conld view the records and the
overall placing would be announced publicly. The ex-
perimenter delivered no encouragement or reprimancd.

After the session, each pupil was asked 1o evaluate
his perception of the goal induced by the context. To
minimize any negative effects and properly debrief the
boys, the results of the climbs were not revealed. Tn ad-
dition, during a posttest meeting (1 week after the end
of the study), a tull debriefing was conducted and the
[ull objectives of the investigation and the nature of the
results were outlined.

Data Analysis

The MHR indexes were collected from the experi-
menters' recordings. A physical activity physiology expert
analyzed 100 recordings selected ar random from the
sample. The indexes collected by the expert and the ex-
perimenters were very highly correlated (r=.99; p< 001,

The manipulaton checks were analyzed using two
ftests with goal condition (ego vs, task) as the indepen-
dentvarable and the reatment condition as the depen-
dentvanable. To control for Type-l errors, the Bonterroni
method was used to determine the significance level,
o/ pr= 025 (e.g., Bray & Maxwell, 1985). The hvpotheses
relating to performance were tested using chi-square
tests. For the percentage of the HRR data, a 2 (involve-
ment) X 2 (perceived ability) x 5 (task difficulty) analy-
sis of varance (ANOVA) was conducted, with repeated
measures on the difficulty variable. Finally, planned
comparisons (contrast analyses) were used to test spe-
cific hypotheses (Table | shows the contrast codes used
to test them). With the Bonterroni method, the signifi-
cance level was adjusted o o/ p= .01,

Results

Manipulation Checks

Partcipants placed in the task-involved condition
(M=4.82) reliably perceived the purpose of the session
as "a private climbing lesson with the aim of progress-
ing in that actvity” more than those in the ego-involved
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condition (M= 1.35), ((70) = -29.24, p < 0001, Con-
versely, participants placed in the ego-involved condi-
tion (M = 4.83) reliably perceived the purpose of the
session as a way “to rate each of the participants against
cach other in relation to their climbing level™ more than
those in the task-involved condition (M= 1.13), #(76) =
F1.69, < 0001, These results confirmed the validity of
the experimentally induced motvational context.

Performance

On the hive courses as a whole, a chi-square test
showed that the distribution of success or lailure as a
function ol task or ego ivolvement deviated from theo-
retical distribution, x° (1. N=390) = 12,63, p<.001. The
task-involved participants obtained more success than
the ego-involved participants (60% versus 42%).

A second chissquire test showed that the distribution
of success or failure as a function of the Group x Difficulty
(1.e., 20 subgroups) deviated from theoretical distribu-
ton, x° (19, N=390) = 262.30, p< 0001, The analysis of
the post hoc cell contributions 1o the chisquare (e, com-
putation of adjusted residuals) revealed that the Task+
and Ego+ groups expenenced significantly (> 1.96) more
success on the very easy and easy courses and more fail-
ures on the very difficult cotrse, but the Task+ participants
sticceeded more on the moderately difficult and difficult
courses than the Ego+ participants: 100 versus 70%, and
OU versus 30%, respecuvely. The Task- and Ego- groups
experienced significantly more success on the very easy
course and more failures on the difficult and very diffi-
cult courses, but the Task- participants succeeded more
on the easy and moderate courses than the Ego- partic-
pants: 89 versus 35% and 44 versus 0%, respectively, The
Ego- group is the only one tha failed significantly more
on the average course. Table 2 presents the success rate
according to group and ditheulty of the course,

Effort

ANOVA of the percentage ol the HRR data showed
4 main effect lor involvement, M 1. 74) = 6.80), p< 012, n
= .08. Regardless of perceived ability and 1ask difficulty,
task-involved bovs exerted more effort than ego-involved
boys (7345 vs. 68.37% ). Results also revealed a signifi-
cant [nvolvement x Perceived Ability x Task cifficulty
mteraction, £(4, 296) = 2,90, p< .03, n* =.04. The effort
exerted according to ditficalty of the course was differ-
ent depending on group membership (see Figure 1).
In accordance with Table 1. contrast analyses revealed
that: (a) the Ego+ participants exerted more effort on
the moderate and difficult courses than on the very easy,
easy, and very difficult courses, F(1, 74) = 13.78, p< 001,
n°=.16: (b) the Ego- participants exerted less effort on
the moderate and very difficult courses than on the very
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easy, easy, and difficult courses, (1, 74) = 42,18, p <
D001, n*=.36; (c) the Task- participants exerted more
effort on the easy and moderate courses than on the very
easy, difficult, and very difficult courses, £(1, 74) = 6.39,
p< .01, = 0% and (d) the Task+ participants did not
exert more effort on the moderate and difficult course
than on the very easy, easy, and very diflicult courses, M1,
74) = 4.00, p =01, n* = .05. As shown on Figure ], ex-
erted effort by this group is a linear luncton of the dif-
fculty, F(1, 74) = 22.24, < 0001, n* = .23, the higher
the difficulty, the higher the exerted effort. Finally, the
Ego- participants exerted less effort than the three other
groups on the average difficulty course, M1, 74) = 22.52,
f<.0001, 0" =.23.

Discussion

The purpose of this study was to determine whether
the effort exerted by boys performing a climbing task

was influenced by the achievement goal (task or ego),
perceived ability at the task (high or low), and task diffi-
culty. Although eftort is not an easily operationalized
variable (Duda, 1992), the measure chosen was the per-
centage of the HRR (i.c., the peveentage of the possible
MHR of each individual taking into account his RHR
and his age) based on the intimate bonds that exist be-
tween cardiovascular responsivity and effort (see [or a
review, Wright & Kirby, 2001),

In support of the first hypothesis, this study showed
that boys placed in a condition maximizing the probabil-
ity that they would adopt a task-involved goal, exerted
more effort and obtained more success than boys placed
under a condition maximizing the probability that they
would adopt an ego-involved goal. This finding is con-
sistent with former studies using other criteria of effor
(Cury etal., 1996; Duda, 1988; Duda & Nicholls, 1992:
Duda eral., 1989; Durand etal., 1996: Goudas et al., 1994
Tammen et al., 1992) and other operatuonal delinitions
of performance (e.g., Theebom, De Kknop, & Weiss,
1995). It can be explained by the fact that when endors-

Table 2. Number of successes according to group and difficulty of the course

Group N Difficulties of the course
Very easy Easy Moderate Difficult Very difficult

Task

PA+ A 20 20 20 12 1

PA- 18 17 16 8 0 0
Ego

PA+ 2 20 19 14 6 ]

PA- 20 16 7 0 1 0

Note. PA = perceived ability; + = high; - = low.

Percentage of the heart rate reserve
)
L

—d— EGO Low PA
— A& - RGO _High PA
e = TASK Low PA

—[] - TASK_High PA

Very Easy Eusy

Maoderate

Ditfcult Very
Diffcult

Figure 1. Percentage of the heart rate reserve, according to group and difficulty of course.
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g o task goal, there is a fundamental beliel thatabilin
and maximum elforn covary (Ames, 1992: Dweek, 1999,
Nicholls, 1989). Moreover, a lack of success on the diffi-
cult tasks is not viewed as a reflection of the inadequacy
ol onesell, rather it causes persistence in striving for
achievement (e.g., Cury, Biddle, etal., 1997), Thus, it is
entirely reasonable for wsk-involved people 1o exert
effort and experience more success. When endorsing
an ego goal, however, there is an inverse proportional
relationship between ellort and ability. This means thar
suceess with hinde effort is particularly desived (as o is
cvidence of high ability), and failure with high effort is
particularly undesirable. Thus ego-imvolved people are
less likely to try harder than task-involved people, as was
demonstrated in the present investigation. But the in-
teraction effects suggest that this is more complex,
Indeed, consistent with the 1enets of achievement
goal theory (Nicholls, 1984, 1984), the important find-
ing in the present study s that exerted etfort was deter-
mined by an inmteraction between one's achievement
goal, perceived ability, and ask difficultv. The task-in-
volved boys exerted the most effort at a level of difficul
according to thewr perception ol ability. The Task- group
exerted most eflort on the easy and moderate courses,
whercas the Task+ produced most effort on the higher
difficulty levels. When task involved. and progress and
mastery were sought, the bovs exerted the most effort
on dithiculty levels thev considered “challenging,” given
their own capabilities. That is why the boys with high
perceved ability exerted the most effort at the higher
difficulty levels than the hovs with low perceived ability.
Because Task+ boys exerted the most effort on the
most difficult cowrses, the hyvpothesis may be posited thiu
for them the relationship between sk difficuly and
exerted effort is linear, as suggested by goal-setting
theory (Locke, 1968; Locke & Latham. 1985). l'.;uulﬁvuiug
theory suggests that the lower the chances of success, the
gher the effort. Other experiments comtrolling the suby-
Jective probabilities of participants’ success seems (o be
necessary o verifyv this hvpothesis, However, this find-
ing is not inconsistent with achievement goal theony
when one recognizes that the Task+ boyvs were not try-
ing to demonstrate superiority but merely 1o demon-
strate task competence. Hence, these boys recognized
that the most difTicult courses required more effort 1o
demonstrate mastery ol the task, even though the num-
ber of boys succeeding decreased (see Table 23, howould
appear that these bovs tended to be optimistic about
success and mamtained ellort even when the level of
difficulty was very high, as Dweck (1999) hvpothesized.
Consistent with our hypothesis, the boys [rom the
Fgo+ group exerted the most effort on the moderate and
difficult courses, signilicantly more than on the very easy,
easy and diflicult courses. When mdividuals want 1o
demonstaate superiority over others and are convinced
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they are able 1o do so (e, high perceived ability), then
they feel they muast succeed at tasks where the level of
ditficulty reveals above average ahility. Therefore, high
effortis particularly needed when one is tacing the lat-
ter, This s what we lound in the present invesugation,
Nevertheless, 1his need 1o demonstrate superiority 1o
others can lead o [ailure. Even though the performance
(climb success rate) remained higher than the average
siccess rate on this course, as revealed previously in the
pilot study with a group ol 100 bovs, 30% ol the Ego+
participants failed on the moderate sk, whereas all the
Task+ partcipants succeeded at this difficulty level (see
Table 2). Why this is the case is an interesting issue o
debate. Perhaps by being concerned about ane’s stand-
ing relative to others, this may lead o partial withdrawal
ol attention from relevant aspects ol the sk essential
lor success (Carver & Scheter, 1981 Miller, 1985). When
one is cgo imvolved., effort is less intense when success
15 attainable without much energy or when the task is so
chfhculitha fahare seerns certain in spie of maximum
etfort Why ury hard when effort demonstrates a lack ol
abilitys Unlike the Task+ boy, the Ego+ hoy exerted less
effort on the very dilficult course (see Figure 1),

The Ego-group exerted the most effort on the very
casy, casy, and difficult courses, significanty more than
on the other two levels. When ego-involved individuals
with low perceived ability want to hide their incompe-
tence. "effort is high on easy tasks where failure, which
would indicate low abilitv, appears avoidable by high
eflort” (Nicholls, 1984, p. 338). Unfortunately, it would
appear that the aversive prospect ol demaonstrating one's
mcompetence may induoce Lalure. The Ego- participants
experienced less success than the Task- participants on
the easv course (see Table 2), although exerted elfort wis
quite similar (sec Figure 1). Performance anxiety (Arkin,
Detchon, & Maruvama, 1982; Sarason, 1975) or partial
withdrawal of attention from the task may explain this
fahare. As Nicholls (1984) stated, the performance of
ego-involved participants "can be impaired by self-de-
rogatory ability evaluatons even when effarcis high™ (p.
337). However, the motivational dvinamies behind this
linding will have to remain the locus of luture research.

As predicted by achievement goal theory, Ego- hovs
exerted significantly less effort and performed worse
than all the other groups on the moderate course, These
participants mayv have expected 1o fail at the difficuley
level that was the more “diagnostic”™ of their ability level;
therelore, they anticipated demonsuating a lack of abil-
iy, For boys who categorized as Ego-, failure s less deci-
sively demonsirated when ellort is low (Jagacinski &
Nicholls, 1984; Miller, 1985). This gives the I-*.Jg: - hovs a
good reason lor not trving, a strategy meant o protect
sell-esteem (Covington, 1992; Covington & Omelich,
1979; Frankel & Snvder, 1978). Under these conditions,
the 0% rate of success is not surprising (see Table 2).
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As Nicholls (1989) stated, “Impaired performance 18
likely when individuals with low perceived ability face Lasks
of intermediate normative difficulty” (p. 121). On the other
hand, we note (see Figure 1) that the exerted effort of Ego-
boys was higher on the difficult course than the average
course. More effort on a difficult task allowed these par-
ticipants the opportunity to demonstrate high ability
(success at a difficult task), while failure may be ratio-
nalized by the difficulty of the task. Nevertheless this in-
vestment of effort was not as important on this course as
on the easiest courses, This finding can be interpreted
within achievement goal theory (Nicholls, 1984, 1934).

Nicholls (1984, 1989) differentated three groups
of ego-nvolved individuals with low perceived ability.
The first group has not given up trying to prove its abil-
ity in an activity. Thus, these individuals still exert effort
especially in difficult tasks, where failure does not yet
mean that the participant is not “able.” In the second
group, individuals are more convinced of a lack of abil-
ity and less committed to proving their competence.
Indeed, they try to avoid revealing their incompetence.
They are more likely than those from the first group to
adopt a strategy of exerting low effort when their chances
of success are perceived to be low (in normatively mod-
erate and difficult tasks). They exert greater effort only
when their chances of success are high (in normatively
easy tasks). In the third group, individuals are convinced
of their low ability, so they do not even try to avoid dem-
onstrating their incompetence any more (learned help-
lessness). They exert effort only if it helps toward other
aims (mostly extrinsic) such as avoiding punishment,
promise of reward, or opportunity to abandon the situa-
tion quickly. Therefore, there is not one but three be-
havioral patterns foreseen for individuals with low
perceived ability. If individuals in each of these catego-
ries are supposed to provide effort on the easiest tasks,
only those who still want to attempt to demonstrate their
competence exert great effort on the difficult tasks (but
probably not on the very difficult task, where failure is
almost certain). The boys who have given up trying to
establish their competence (those of the last two groups
in Nicholls® classification) quickly give up when they
perceive themselves as certain to fail.

Although the present results provided support for
achievement goal theory, some limitations should be
acknowledged and kept in mind when interpreting the
findings. First, we did not measure the state of the boys'
involvement. We inferred they were task or ego involved.
We went to some pains to ensure they were one or the
other by determining their goal orientation and plac-
ing them into a motivational climate in accord with their
goal orientation. The manipulation check confirmed
this. But we did not measure the state of involvement as
others have done (e.g., Swain & Harwood, 1996; Will-
iams, 1998). However, how one measures the state of
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involvement is in dispute. Typically, this work has used
an adapted scale of dispositional measures (such as the
Task and Ego Orientations Sport Questionnaire. Ques-
tionnaire or POSQ) that participants complete betore
a practice or a game. As Duda (2001) stated, such modi-
fied assessments are not a measure of an athlete’s goal
state (of task or ego involvement). Rather, il is a state
goal orientation. Facing these constraints 1o measurc
goal states, currently unresolved, we preferred to maxi-
mize the likelihood that the goal state is adopted by
matching the individual’s dispositional tendency with
the context, in accordance with the matching hypoth-
esis (Duda, 2001; Swain & Harwood, 1996). This pro-
cedure is conceptually consistent with the theory and
has proved to be effective in former studies (e.g., Gury,
Biddle, etal., 1997; Cury et al., 1997).

Second, performance was determined by whether
the boy successtully completed the climb. Each partici-
pant had the opportunity to have multiple trials, and
there was no time constraint on the attempt to climb the
rock face. But time on task could not be used as an addi-
tonal measure of performance carried out, insofar as
certain boys succeeded in little time, and others failed to
climb after attempting to do so for 15 min. Thus, al-
though this is a real world task, performance as measured
in this study is not typical of many physical activity tasks,
even though it may be typical of many sport contests.

Third, the measurement of effort retained here was
a “momentary” personal maximal level of energy re-
sources provided by each participant to climb each
course, not a measure of the “total” expended energy to
climb each course. Thus, itis possible that a participant
who tried hard at one point obtained a higher value than
someone who tried hard the whole time and expended
more energy but never reached the same maximum
value. Nevertheless. similar to several authors (for a re-
view see, Wright & Kirby, 2001), we think itis important
to make the distinction between the amount of work that
must be carried out in total and the amount of work that
must be carried out at a particular time.

In conclusion, the results of this experiment add
additional support for the tenets of achievement goal
theory in relation to exerted effort and performance in
physical tasks, They confirm the adaptive role of task in-
volvement (e.g., Duda, 2001; Nicholls, 1989; Roberts, 2001).
When task involved, individuals try hard and perform
well, particularly on challenging tasks. When ego involved,
the motivational process seems more complex, Exerted
effort depends both on perceptions of ability and the nor-
mative difficulty of the tasks. Nevertheless, this study con-
firms that ego involvement can foster nonadaptive
behaviors, such as impaired effort or low performance
despite high effort. But additional researches are needed
to verify the findings and interpretations and especially
to determine the dynamics of the cognitive and altective
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factors that undermine performance despite high eflor
in the ego-involvement conditions,
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Notes

I. In this study, only boys were sampled (a) in order
not to complicate more the design, and (b) because
mountain climbing is, on the whole, evaluared as a
stereotypically masculine activity; consequently, it is
possible that girls value achievement less in this activ-
ity than bovs,
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