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Self-Efficacy in Academic Settings
Abstract

The purpose of this paper was to identify the unique contribution made by self-efficacy
theory to the study of self-regulation and motivation in academic settings. Findings on the
relationship between self-efficacy and academic performances are first summarized. Second, the
conceptual difference between the definition and use of perceptions of competence in social
cognitive theory and in other theorctical perspectives of motivation is clarified. Last, results of
recent studies that investigate the role of self-efficacy and other motivational constructs in
various academic areas are reported. These results demonstrate that, when self-efficacy is
included in statistical models with other, more global, self beliefs (e.g., self-concept, anxiety,
perceived usefulness, attributions) and with variables such as academic background, gender,
race\ethnicity, ability, and socioeconomic status, self-efficacy is a strong predictor of academic
performance and mediates the influence of other determinants. These results support A.
Bandura 5 (1986) contention that particularized measures of self-referent thought surpass global

measures in the explanation and prediction of related outcomes.
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Self-Efficacy in Academic Settings

In Social Foundations of Thought and Action, Albert Bandura (1986) wrote that
individuals possess a self system that enables them to exercise a measure of control over their
thoughts, feelings, and actions. This self system includes the abilities to symbolize, learn from
others, plan alternative strategies, regulate one's own behavior, and engage in self- reflection.
Human behavior results from the interplay between this self system and external-environmental
sources of influence. It is the capability for self-reflection, however, that is most uniquely
human, for this form of self-referent thought allows people to evaluate and alter their own
thinking and behavior. These self-evaluations include perceptions of self-efficacy--personal
judgments cf capability to accomplish specific tasks and deal with different realities.

Perceptions of efficacy influence human behavior in three ways. First. they influence
choice of behavior. People engage in tasks in which they feel competent and confident and avoid
those in which they do not. Second, they help de' ermine how much effort people will expend on
an activity and how long they will persevere--the higher the sense of efficacy. the greater the
effort expenditure and persistence. Finally, self-efficacy beliefs influence individuals' thought
patterns and emotional reactions. People with low self-efficacy may believe that things are
tougher than they really are. a belief that fosters stress and a narrow vision of how best to solve a
preblem. Hie' self-efficacy. on the other hand. creates feelings of serenity in approaching
difficult tasks.

Self-efficacy beliefs are important influences on motivation and behavior in part because
they mediate the reiationship between knowledge and action. That is. environmental. cognitive.
and affective factors influence behavior partly by influencing self beliefs. As such. these beliefs
are strong predictors of individuals' subsequent performances. The tenets of self-efficacy theory.
as that specific area of social cognitive theory has come to be called. have been tested in varied
disciplines and settings and have received support from a growing body of findings from diverse

fields (sce Bandura. in press: Lent & Hackett. 1987. Maddux & Stanley. 1986: Multon. Brown.
& Lent. 1991: Schunk. 1991).
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In educational settings, self-efficacy has been prominent in studies that have explored its
relationship with attributions (Schunk, 1981, 1982a; Schunk & Cox, 1986; Schunk & Gunn,
1986), career development (see Lent & Hackett, 1987, for a review), goal setting (Bandura &
Schunk, 1981; Schunk, 1983a; Wood & Bandura, 1989), memory (Berry, 1987), modeling
(Schunk, 1981, 1987; Schunk & Hanson, 1985, 1988; Zimmerman & Ringle, 1981), problem
solving (Larson, Piersel, Imao, & Allen, 1990), reward contingencies (Schunk, 1983b), self-
regulation (Schunk, 1982b), social comparisons (Bandura & Jourden, 1991; Schunk, 1983a),
strategy training (Schunk & Cox, 1986), teaching and teacher education (Ashton & Webb, 1986),
anxiety and self-concept (Pajares & Miller, 1994a, 1994b), and academic performances across
subject areas (Bandura, 1993; Zimmerman & Bandura, 1994). In general, researchers have
established that self-efficacy beliefs are correlated with other self beliefs and with academic
changes and outcomes and that self-efficacy is a strong predictor of related academic outcomes.

The role that self beliefs play in motivating individuals is the primary focus of theoretical
perspectives other than social cognitive theory. These include theories about self-concept,
attributions of success and failure, expectancy-value, goals, and self-schemas. In the quest for
predictive supremacy and practical utility, self beliefs are also in competition with variables that
have been identified as influencing students' academic outcomes, such as anxiety, perceived
usefulness, previous experience and achievement, aptitude and ability, gender, race/ethnicity, and
socioeconomic status.

To better understand the role these self beliefs play in academic settings, researchers have
investigated the relationship between these beliefs and various academic outcomes as well as that
among the beliefs themselves. Although results have generally supported the contentions of
social cognitive theory as regards the rolz of self-efficacy. they have not been as successful in
clarifying the nature of the relationship between self-efficacy beliefs and motivational constructs
from other theoretical perspectives. There are several reasons for this. Perhaps the major one is
that researchers from theoretical camps other than social cognitive theory have tended to define
judgments of capability in ways consistent with their own conceptualization of such self-

perceptions but not consistent with its definition and use by self-efficacy researchers. In most
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cases, such definitions have been global and general and have lacked the specificity and
consistency with the criterial task that optimizes the predictive power of self-efficacy beliefs. As
a consequence, results tend to minimize the influence of self-efficacy and maximize the influence
of the detern.inants of interest to the theory in question. In studies utilizing causal modeling, the
theoretical frameworks used to hypothesize relationships have quite naturally been based on the
perspectives of the researchers, and so results add little to the understanding of self-eificacy's
presumed influence. As Gilligan (1982) observed, theory has the tendency to blind observation.

The purpose of this paper is to identify the unique contribution made by self-efficacy
theory to the study of self-regulation and motivation in academic settings and to compare its
influence on academic performances with that of other self beliefs prominent in theories of
motivation. To these ends, findings on the relationship between self-efficacy and academic
performances are first briefly summarized. Second. the conceptual difference between the
definition and use of perceptions of competence in social cognitive theory and in other
theoretical perspectives of motivation is clarified. Last, recent findings that assess the role of
self-efficacy percepts and other motivational constructs in various academic areas are presented.

Self-efficacy and Academic Performance

Since publication of a seminal article introducing the construct cf self-efficacy in 1977,
Bandura (1978, 1982, 1984, 1986, 1989, 1991, 1993, 1995, in press) has consistently maintained
that the judgments of capability an individual brings to a specific task are strong predictors of the
performance that results from that task and mediate the influence of other determinants of that
performance. Th. growing number of researchers who have subsequently investigated the role
of self-efficacy in academic settings generally support these contentions (e.g.. Bores-Rangel,
Church, Szendre. & Reeves. 1990: Bouffard-Bouchard. 1989; Brown, Lent, & Larkin. 1989;
Felson, 1984; Lent, Brown. & Larkin, 1984, 1986; Locke, Frederick, Lee, & Bobko, 1984;
Maddux, Norton, & Stoltenberg, 1986; McCarthy, Meier, & Rinderer, 1985; Meier, McCarthy,
& Schmeck, 1984: Pajares & Johnson. 1994; Pajares & Kranzler, 1994; Pajares & Miller, 1994a.
1994b, 1995; Shell, Murphy. & Bruning, 1985: Vollmer. 1986 Wood & Locke. 1987; and see

Schunk and his colleagues: Lent & Hackett. 1987, for review of research on career self-efficacy).
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Despite this abundance of riches, however, many studies are plagued by assessments of
self-efficacy that do not follow Bandura’s (1986) guidelines regarding specificity and
consistency with criterial tasks. Bandura cautioned that, because judgments of self-efficacy are
task- and domain-specific, global or inappropriately defined self-efficacy assessments will
weaken effects. When the efficacy beliefs assessed do not reflect with specificity the criterial
task with which they are compared, their predictive value is diminished. For this reason,
measures of self-efficacy should be tailored to the criterial task being assessed and the domain of
functioning being analyzed. This caution has often gone unheeded in educational research,
where assessments of self-efficacy frequently bear little resemblance to the criterial task with
which they are compared but, instead, reflect generalized, or sometimes even unrelated, attitudes
about capabilities. The mismatch between self-efficacy and criterial task assessment is a
recurring theme. often producing confounded relationships and ambiguous findings.

Multon et al. (1991) found 36 studies written between 1977 and 1988 on the relationship
between self-efficacy and academic performance or persistence that met their criteria for
inclusion in a meta-analysis: containing a measure of self-efficacy and academic performance
and providing sufficient information to calculate effect size estimates. They computed that
efficacy beliefs were related to performance (r, = .38) and accounted for approximately (4% of
the variance in academic performance. However, effect sizes depended on specific
characteristics of the studies. notably on the types of efficacy and performance measures used.
The strongest effects were obtained by researchers who compared specific efficacy judgments
with basic skills measures of performance, developed highly concordant self-
efficacy/performance indices. and administered them at the same time. Significant relationships
are obtained even with generalized self-efficacy indices. a phenomenon that Multon et al.
described as reinforcing the theoretical and practical value of self-efficacy but that also tends to
produce confounded and misleading results. In fact. if global and generalized self-efficacy
assessments can predict performances that are not specifically related, the relationship between

properly assessed self-efficacy and performance should certainly increase.
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Not all researchers have found a significant relationship between efficacy beliefs and
academic outcomes. Wilhite (1990) found that college students' self-assessment of memory
ability was the strongest predictor of academic achievement (GPA), followed by locus of control.
Self-efficacy showed a weak relationship. However, efficacy judgments were assessed using a
global self-concept measure. Smith, Amkoff, and Wright (1990) tested the predictive power of
three theoretical models on academic performance--cognitive-attentional, cognitive-skills, and
social learning. Smith et al. concluded that, although variables within each model predicted
performance to some degree, self-efficacy was a weak predictor. Self-efficacy was
operationalized as study skills or test-taking ability and was measured with items such as "Rate
how certain you are that you can study at a time and place where you won't get distracted." This
was compared with academic outcomes such as exam grades and course GPA. Again, when
efficacy beliefs do not reflect with specificity the criterial task, predictive power is minimized.

Some researchers have found that self-efficacy is related to self-regulated learning
variables (e.g., Feather, 1988; Fincham & Cain, 1986; Paris & Oka, 1986. Pokay & Blumenfeld;
1990; Schunk, 1982b, 1985). Findings in this area suggest that students who believe they are
capable of performing certain tasks use more cognitive and metacognitive strategics and persist
longer than those who do not (Pintrich & Garcia, 1991). For example, Pintrich and De Groot
(1990) reported a correlation between global academic self-efficacy and both cognitive strategy
use and self-regulation through use of metacognitive strategies. In addition, academic self-
efficacy correlated with academic outcomes such as semester and final year grades. in-class
seatwork and homework, exams and quizzes, and essays and reports. Perceived importance of
academic ac. ievement was associated with the outcome variables but was not a significant
predictor. Pintrich and De Groot concluded that self-efficacy played a mediational or
"facilitative” role in relation to cognitive engagement, that improving self-efficacy might lead to
increased use of cognitive strategies and, thereby, higher performance, and that "students need to
have both the 'will' and the 'skill' to be successful in classrooms" (p. 38).

A growing number of other findings support Bandura's (1986) contention that efficacy

beliefs mediate the effect of skill - or other self-beliefs on subsequent performance by influencing
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effort, persistence, and perseverance. For example, Collins (1982) identified children of low,
middle, and high mathematics ability who had, within each ability level, either high or low
mathematics self-efficacy. After instruction, the children were given new problems to solve and
an opportunity to rework those they missed. Collins reported that ability was related to
performance but that, 1 2gardless of ability level, children with high self-efficacy completed more
problems correctly and reworked more of the ones they missed.

Schunk (1981) used path analysis to show that modeling treatments increased persistence
and accuracy on division problems by raising children's self-efficacy, which had a direct effec
on skill. He later demonstrated that effort attributional feedback of prior performance
(e.g., "You've been working hard") raised the self-efficacy expectations of elementary school
children, and this increase was, in part, responsible for increased skili in performance of
subtraction problems (Schunk, 1982a). In subsequent experiments. he found that ability
feedback (e.g.. "You're good at this") had an even stronger effect on self-efficacy and subsequent
performance (Schunk. 1983: Schunk & Gunn. 1986). Relich. Debus, and Walker (1986) also
reported that self-efficacy mediated the role of skill training and attributional feedback and had a
direct effect on the performance of division problems of learned helpless sixth graders.
Attribution showed a moderate direct effect on performance and a stronger indirect etfect
mediated by self-efficacy. Schunk (1991) has provided an overview of research on the effect of
self-efficacy beliefs on academic motivation. specifically the role played by variables such as
perceived control, outcome expectations. perceived value of outcornes, attributions. and self-
concept. He concluded that all may provide a "type of cue" used by individual: to assess their
efficacy beliefs.

Self-efficacy and Other Motivational Theories

In some tashion. perceptions of capability play a prominent role in most theories of
motivation. For example. self-concept theorists point out that these percepts of self-worth
include judginents of confidence (see Rosenberg & Kapland. 1982: Shavelson & Bolus. 1982
Shavelson. Hubner. & Stanton. 1976). Consequently. self-efficacy is considered an important

component of an individual's self-concept. Self-schema theory provides a concept of self with
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four dimensions, one of which, the efficacy dimension, is characterized by individuals’ beliefs
about their potentialities (Garcia & Pintrich, 1994). In attribution theory (Weiner, 1979), the
causal attributions that individuals make about the success or failure of their actions are
presumed to influence their subsequent performance expectancies. Recent findings suggest that
this relationship is reciprocal and that attributions influence motivation and performance largely
through the mediational role of self-efficacy (see Bandura, 1995; Schunk, 1991). And goal
theorists concur that self-perceptions of competence provide essential information used by
individuals when setting goals (Ames, 1992; Dweck & Leggett, 1988; Nicholls, 1984, 1990).
Within the constructs that form the centerpiece of these theories, judgments of personal
capability perform the functions that Bandura (1986) suggests.

Subsuming beliefs of personal efficacy under broader and more generalized motivational
constructs may be useful for purposes of validating these constructs, but it can be problematic in
that it can obfuscate important differences between the self-beliefs and minimize the unique
contribution that self-efficacy perceptions make to an understanding of motivation and behavior.
To illustrate, it may be useful to explore in some depth the differing conceptions of the role of
self-efficacy perceptions in another theoretical perspective, that of expectancy-value theory.
According to this perspective, motivation is prima-ily a result of individuals’ beliefs about the
likely outcomes of their actions and of the incentive valuc they place on those outcomes
(Atkinson, 1957; MaClelland, 1985). Individuals will be motivated to engage in tasks when they
value the outcome expected: they will be less predisposed to perform tasks whose outcomes they
do not value.

Expectancy-value theorists agree that judgments of competence play an interactive role
with valued outcomes in determining the tasks in which individuals will engage (Eccles 1983;
Wigfield & Eccles, 1992), but they emphasize the more prominent role of a construct similar to
that which Bandura (1986) called outcome expectations in influencing motivation and predicting
behavior. According to Bandura. judgments of personal competence differ from judgments of
the likely consequence that behavior will produce. Outcoine expectations are related to efficacy

beliefs because these beliefs in part determine the expectations. Individuals who expect success

10
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in a particular enterprise anticipate successful outcomes. Students confident in their math skills,
for example, expect high marks on related exams and expect the quality of their work to reap
benefits. The opposite is also true of those who lack such confidence. Students who doubt their
math ability envisior: a low grade before they begin a math exam. The expected results of these
imagined performances will be differently envisioned: academic success and other benefits for
the former, academic failure and curtailed possibilities for the latter.

Bandura (1984, 1986) argued that, because the outcomes people expect are largely
dependent on their judgments of what they can accomplish, outcome expectations are unlikely to
make much of an independent contribution to predictions of behavior when self-efficacy
perceptions are controlled. This is not to say that efficacy and outcome judgments are always
consistent. A high sense of efficacy may not result in behavior consistent with that belief if an
individual also believes that the outcome of engaging in that behavior will have undesired
effects. For example, some students may realize that strung math skills are essential for a good
score on the Graduate Record Examination (GRE) and eligibility for graduate school, which, in
turn, may ensure a prestigious career and affluent lifestyle, but low confidence in math abilities
may keep them away from certain courses and they may nct bother to take the GRE or apply to
graduate school. High self-efficacy and negative outcome expectations are similarly possible.

The distinctions that Bandura (1978) drew between self-efficacy and outcome
expectations, as well as the roles he suggested they each play, are not without controversy.
Kirsch (1985) argued that Bandura used the term outcome expectations in two different ways. A
perceived environmental contingency. Kirsch noted, is an outcome expectation beyond the
control of the individual. It is knowledge of logical and irnmutable consequences. such as
knowing that a good score or. the GRE results in graduate school admission. These outcome
expectations are independent of individuals' perceptions of their own competence. This meaning.
Kirsch argued. is at odds with Bandura's claim that "the outcomes one expects derive largely
from judgments as to how well one can exccute the requisite behavior” (p. 241), for. in this

sense, outcomes are dependent on performance and may well be at the mercy of efficacy beliefs.

11
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Some researchers find the distinction between the two constructs ambiguous and suggest
that outcome expectations cannot so easily be extricated from efficacy beliefs (Eastman &
Marzillier, 1984; Kazdin, 1978; Manning & Wright, 1983; Marzillier & Eastman, 1984,
Teasdale, 1978). They contend that self-efficacy judgments are dependent on and inextricably
int=rtwined with perceptions of the outcomes envisioned by actions. Therefore, outcome
expectations play a large role in creating efticacy perceptions. To illustrate that Bandura
oversimplified the variabics involved in behavior change, Marzillier and Eastman (1984) used
the example of a socially anxious man who is asked to attend a party. To this poor soul, the
perceived outcomes are disastrous--people will notice he looks odd and laugh at him, and he will
make a fool of himself, be unable to talk to anyone, and drink too much. Marzillier and Eastman
argued that these expectations cannot be disassociated from efficacy judgments, that outcome
beliefs are as important in determining whether the man will attend the party as is his belief in
whether he can cope with the demands of the occasion. They argued that individuals infer their
efficacy beliefs from imagined outcomes. Consistent with the tenets of expectancy-value theory,
they suggested that an individual’s perception of the outcome and his value of the task necessary
to achieve that outcome will regulate his behavior as powerfully as his self-efficacy beliefs. and
independent of them.

Bandura (1984) countered that such cart-before-the-horse thirking fails to take into
consideration that "one cannot conjure up outcomes without giving thought to what one is doing
and how well one is doing it" (p. 232). The man confronted with the decision ot whether to
attend the party envisions disastrous outcomes largely because he has little confidence in his
capabilities to meet the demands associated with parties. Foresightful action requircs a causal
ordering wherein "human causai thinking places actions before the outcomes that flow from
them" (p. 237). It is unlikely that the partyphobic man, when faced with the decision of whether
to attend. envisions the disastrous outcomes and concludes that he is an inefficacious partygoer.
More likely. the perceived self-inefficacy creates the envisioned outcomes. It is also possible,
Bandura argued. to exclude considerations of outcome {rom judgments ot personal efficacy. For

example. students are capable of assessing their academic capabilities quite apart from any
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outcomes they may envision. Eastman and Marzillier (1984) remained dissatisfied and
unconvinced.

As earlier noted, researchers with theoretical persuasions other than those of social
cognitive theory define and use judgments of competence in ways consistent with their
theoretical understandings but not always with its definition and use by self-efficacy theorists.
Quite natvrally, they also hypothesize relationships in statistical models from the perspective of
their own theoretical framework. As a consequence, the influence of self-perceptions of
competence is minimized and that of the competing belief optimized. In spite of these problems,
several studies from other theoretical perspectives offer strong support for the hypothesized role
of self-efficacy. One such investigation was conducted by Meece, Wigfield, and Eccles (1990),
who constructed two structural equation models from the perspective of expecta:icy-value theory
to investigate the relationship among mathematics ability perceptions, performance expectancies,
perceived importance, anxiety, and mathematics performance in a two-year longitudinal study of
junior high school students. Ability perceptions and performance expectancies were described
as "two types of efficacy beliefs" (p. 62). Some of the ability perception items, however, would
not be considered self-efficacy judgments by social cognitive theorists (e.g., "How have you been
doing in math this year?"), and the performance expectancies were global judgments of the type
that work to minimize effects (e.g., "How well do you expect to do in math this year?").
Importance of mathemaﬁcs was analogous to perceived usefulness (e.g., "Being good at math is
important").

Model 1 tested the effects of perceived ability, expectancies, and importance on anxiety,
and Model 2 tested the effects of those four variables on students’ grade point average (GPA). In
both cases. perceived ability was used as an exogenous variable hypothesized to be causally
predominant over the others. Perceived expectancies were hypothesized to have a reciprocal
relationship with importance in Model 1 and with importance and anxiety in Model 2. Because
Meecu et 1l (1990) conceptualized ability perceptions and performance expectancies as two
types of self-efficacy. they used ability perceptions from Year | to predict both anxiety and GPA

in Year 2 in an effort to avoid potential problems of multicollinearity. Despite tnhe global

14
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assessment, correlations with grades were higher for the efficacy items than for the importance or
anxiety items, and path analysis results revealed that expectancies (global self-efficacy) had a
significant direct effect on grades whereas perceptions of importance did not.

The researchers found that expectancy (globally assessed self-efficacy) and perceived
importance were significantly related in both models and noted that Atkinson (1957) had argued
the relationship should be inverse--that individuals place greater value on tasks they believe they
can least accomplish. Recall that, according to social cognitive theory, the perceived importance
of a task is in large part the result of the outcome expectation an individual has for a particular
task and is related to self-efficacy judgments in much the same way as are ouicome expectations.
Bandura (1986) argued that, because beliefs in part determine expectations. people generally
value those things they feel capable of accomplishing and do not place as much value on those
for which they have little confidence to perform. It is not unusual, then. that expectations and
perceived importance should be related, though the relationship can be complex.

Feather (1988} also used an expectancy-value orientation in a path analysis to study the
eftect of math seif-concept, perceived value of mathematics, and gender on the enrollment
decisions of university students. Like Meece et ai. (1990). Feather defined mathematics seif-
concept as a reflection of "expectancies of success in mathematics” (p. 381) that "could thercfore
be classified as self-efficacy expectations” (p. 382) and assessed it with two giobal items, the first
asking students to report their previous mathematics grades (top 10%, weil above average. etc.)
and the second with the item. "In general. how do you rate your ability to do well at
mathematics?" Like Meece et al.. Feather also found that perceived ability and importance were
correlated. Perceived ability also showed a stronger direct effect on choice of majors than did
perceived importance. Recall that what is noteworthy about these two studies is that. although
from a differing theoretical orientation. they demonstrate the predictive and mediational role of
self-efficacy. even when globally assessed.

Recent Investigations
A recent line of inquiry by Pajares and his colleagues has focused on the predictive and

mediational role of self-cfficacy in academic settings. One important component of these studies
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is the inclusion of other motivational constructs so as to help clarify the interplay among them.
In all cases, judgments of self-efficacy are raeasured in terms of particularized self-perceptions
of competence that are consistent with the criterial task being assessed. For example, if the
criterial task involves solving mathematics problems, the efficacy assessment asks students to
provide judgments of confidence to solve the individual problems (e.g., Pajares & Kranzler,
1994; Pajares & Miller, 1994a, 1994b, 1995); if the task involves writing an essay, students are
asked to provide judgments that they possess the various composition, grammar, usage, and
mechanical skills on which their writing performance is assessed {e.g., Pajares & Johnson, 1994,
1995; Valiante & Pajares, 1995). Results from these studies demonstrate that. when self-efficacy
judgments are included in path analyses or multiple regression models with other, more global,
self beliefs (e.g.. self-concept. anxiety. perceived usefulness, perceptions of self-regulation,
attributions) and with variables such as ability and aptitude, academic background, race\ethnicity.
gender. and socioeconomic status. self-efficacy is a strong predictor of related academic
outcomes and mediates the influence of other determinants of academic performance. These
results support Bandura's (1986) contention that particularized measures of self-referent thought
surpass global measures in the explanation and prediction of related outcomes.
Math Self-efficacy. Self-concept. Perceived Usefulness. and Anxiety

Pajares and Miller (1994a) used path analytic techniques to discover whether
mathematics self-efficacy beliefs play the mediational role ascribed to them by social cognitive
theory and whether these beliefs are stronger predictors of solving mathematics problems than
are other determinants of performance such as self-concept. anxiety. perceived usefulness,
previous experience. and gender. The strong correlation between self-concept and anxiety
created a problem of multicollinearity. which creates instabi.lities in the parameter estimates that
lessen the effect of each variable. As a consequence. Pajares and Miller removed anxiety from
the path mode.. a choice guided by their primary interest in the interpiay between seif-efficacy
and self-concept (see Table 1). The independent variables accounted for 52% of the variability

in problem-solving performance. F(6.343) = 61.80. p < .0001.
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Pajares and Miller (1994a) found that math self-efficacy had stronger direct effects on
problem-coiving performance (B = .545) than did the other determinants (see Figure 1). Math
self-concept and high school level each had modest effects. Results also revealed that the
relationships between performance and both self-concept and perceived usefulness were largely a
result of noncausal covariation due to the effect of self-efficacy. Self-efficacy influenced
performance almost exclusively directly and also mediated the effects of gender and prior
experience on self-concept, perceived usefulness, and problem-solving performance.

Writing Self-efficacy, Self-concept, and Apprehension

Pajares and Johnson (1995) also used path analysis to investigate the influence of writing
self-efficacy, writing self-concept. and writing apprehension on high school students' essay-
writing performance. using a mode! that controlied for the effects of gender and previously
assessed writing aptitude. The researchers were especially interested in whether self-efficacy
beliefs would make an independent contribution to the prediction of writing performance given
the expected powerful effect of the aptitude assessment. Results showed that students’ self-
efficacy perceptions were strong predictors of their writing performance and played the
mediational role hypothesized by social cognitive theory. Self-efficacy had a direct effect on
writing apprehension and performance and partially mediated the effect of gender and writing
aptitude on apprehension and perfoimance (see Figure 2). The independent variables accounted
for 53% of the variability in performance, F(4, 173) =47.97, p <.0001. It should also be noted
that the use of previous performance and aptitude assessments as controls in studies of self-
efficacy is itself problematic. as these are confounded with the influence of the self-efficacy and
other beliefs that earlier influenced these prior determinants (Bandura. in press: Dew, Galassi. &
Galassi. 1984: Hackett & Betz. 1989). As a consequence. if the prior effect of self-efficacy is not
partialed out. the effect of self-efficacy in the model is lessened.

Pajares and Johnson (1995) reported that the magnitude of the correlations between all
independent variables and performance. as well as that between these variables and self-efficacy,
was generally consistent with those of previous investigations (see Table 2). One exception was

the strong relationship between writing self-efficacy and performance (.60). which was higher
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than had previousiy been obtained. This was likely due to the raters' use of the self-efficacy
items as the criteria for scoring the essays.

As was the case in Pajares and Miller's (1994a) investigation of math self-efficacy, the
strong correlation between self-concept and apprehension resulted in multicollinearity. Due to
the prominence of writing apprehension in the writing research literature, the researchers
removed writing self-concept from the path model. Although students' writing apprehension and
performance were correlated, results showed that the influence of apprehension on performance
was largely a result of noncausal covariation with self-efficacy. This finding is consistent with
others that have been reported by researchers exploring writing or other academic areas (see
Alexander & Martray, 1989; Hackett & Betz, 1989. Meece et al., 1990; Pajares & Kranzler,
1994: Pajares & IMiller, 1994a, on mathematics: Meier et al.. 1984; Pajares & Johnson, 1994.
1995. on writing). A model in which apprehension was replaced with self-concept was tested
and revealed similar results. These findings were replicated by Valiante and Pajares (1995) with
a sample of fifth grade students.

Math Self-efficacy. Self-concept. Anxiety. and General Mental Ability

Pajares and Kranzler (1994) constructed a path model that included math self-efficacy.
general mental ability. math anxiety. previous background in mathematics. and gender. with
relationships hypothesized from prior findings and social cognitive theory (see Table 3). The
most substantive effort to extend previous findings involved the inclusion in the path model of a
measure of general mental ability. or psychometric g. Pajares and Kranzler chose an assessment
of psvchometric g because it accounts for the single largest component underlving individual
ditferences in mental ability (see Carroll. 1993) and because of the general acknowledgement
that psvchometric ¢ is a strong predictor of academic performance (Hunter. 1986: Jensen. 1984,
1987 Thorndike. 1986).

Previous investigations of the influence of math self-efficacy on math outcomes had not
controlled for general mental ability. Instead. researchers used sccres from the quantitative
section of standardized aptitude tests with samples ot college students. This is problematic for

two reasons. First. as earlier explained. scores on aptiwude tests are confounded by other
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attitudinal and anxiety factors related to mathematics. Second, college students' scores on
aptitude tests are restricted in range. Because students with lower scores are screened out by the
college admussion's process, correlations between math performance and aptitude measures in
college samples are attenuated. Pajares and Miller (1994a) did not include an ability measure in
their path model but acknowledged that its exclusion may have influenced the effects found and
recommended that a future mode! include such a measure with an eye to testing their findings. A
nonverbal, untimed measure of general mental abilities such as Raven's Advanced Progressive
Matrices is less influenced by educational background than are aptitude tests or other ability
measures. Thus, it minimizes the confounding and provides a better control for ability in a path
model testing the mediational role of self-efficacy.

The key finding from this study was that the direct effect of self-efficacy on performance
was as strong (B = .348) as was the ¢ffect of ability (p = .321)(see Figure 3). The direct etfect of
anxiety on performance (§ = -.113) and that of self-efficacy on anxiety (g = -.411) support
previous findings that the influence of anxiety on academic vutcomes is minimized when self-
efficacy is included in a model and that anxiety is to a great‘extent a by-product of efficacy
perceptions. These are striking results in light of the particularly stringent test of the influence of
self-efficacy that inclusion of a general mental ability measure in the path model provides in an
investigation of this type (see Thorndike, 1986; Zirnmermann, Bandura, & Martinez-Pons,

1992). In addition, self-efficacy partially mediated the effect of ability and math background
both on anxiety and performance. The independent variables accounted for 61% of the
variability in problem-solving performance. F(5.322) =99.1. p < .0001.

Anxiety correlated significantly with problem-solving performance. but results indicateu
that the influence of anxiety was primarily a result of noncausal covariation duc to the effect of
self-efficacy. Similar findings have been reported by researchers exploring mathematics and
other academic areas (see Alexander & Martrav. 1989; Hackett. 1985: Hackett & Betz. 1989:
Pajares & Johnson. 1994. 1995: Pajares & Miller. 19942). It should be noted that Pajares and
Kranzler (1994) also assessed math self-concept but dropped it from the analysis after finding

multicollinearity with math anxiety. A path analysis model in which anxiety was replaced with
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self-concept revealed similar effects in similar proportions. These findings were supported by
preliminary results from two studies investigating the physical science and biology self-efficacy
of middle school students (Pajares & Brown, 1995).
Increasing the Predictive Power of Self-efficacy

As earlier noted, even self-efficacy researchers have often used generalized, global, or
multiple-scale self-efficacy measures to predict academic outcomes. In studies of math self-

efficacy. for example. researchers have generally operationalized the construct in terms of

individuals' judgments of their capabilities to solve math problems, perform math-related tasks.

and succeed in math-related courses--the three subscales of the Mathematics Self-Efficacy Scale
created by Betz and Hackett (1983)(see. for example. Hackett & Betz, 1989: Randhawa, Beamer,
& Lundberg, 1993).

In line with Bandura's (1986) guidelines regarding specificity and consistency of self-
efficacy and performance assessment, Pajares and Miller (1995) observed that these judgments of
math capabilities are substantively different. Although they have in common that all are math-
related judgments. their predictive value should largely depend on the nature of the criterial tasks
with which they are compared. Consequently. students' judgments to solve math problems
should be more strongly predictive of their ability to solve those problems than should their
confidence to perform other math-related tasks or succeed in math-related courses. Similarly.
their judgments to succeed in math-related courses should be more strongly predictive of their
choice to enroll in such courses than should their confidence to solve specific problerus or
perform mathematics tasks. Figure 4 represents the typical method of using multiple-scale math
self-efficacy assessments with dependent measures such as solving math problems or choosing
math-related majors. The more parsimonious model in Figure 5 more accurately reflects the role
of the same se.f-efficacy assessments in predicting those outcomes.

Pajares and Miller (1995) compared these judgments of capability with two outcome
measures: ability to solve the problems on which self-efficacy was assessed ana math-relatedness
of academic majors. Results confirmed that Bandura's (1986) warnings regarding. speciticity of

self-efticacy and performance assessment are well founded. Students' confidence to solve
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mathematics problems was a more powerful predictor of their ability to solve those problems
than was their confidence to perform math-related tasks or their confidence to earn A's or B's in
math-related courses. Similarly, their confidence to succeed in such courses was more predictive
of their choice of majors that required them to take many of the math-related courses on which
they expressed that confidence. Although there are different ways of assessing self-efficacy, the
more theoretically appropriate and empirically warranted are those in which the self-efficacy
measure assesses the same or similar skills required for the performance task.

Recall that researchers have found that even genzralized or less closely related indices
will correlate significantiy with academic outcomes (see Multon et al., 1991). Pajares and Miller
(1995) found this pheriomencn as well. That is. each subscale, as well as the full-scale,
correlated significantly with each outcome. Prediction was enhanced, however, as self-efiicacy
and performance correspondence more closely matched
Math Self-efficacy, Self-concept, Anxiety, and Attributions

Pajares and Dixon (1995) are currently completing a study whose primary focus is to
examine the interplay between self-efficacy judgments, motivational variables, and mathematical
problem-solving with special education. regular. and gifted middle school students mainstreamed
in Algebra classes and special education students who are self-contained as a result of more
serious disabilities. The motivational variables include self-concept. anxiety, attributions of
success and failure. and self-efficacy for self-regulated learning. In addition. cognitive ability,
gender, previous mathematics attainments. race/ethnicity. and socioeconomic status are
controlled.

Preliminary resuits suggest that self-efficacy was predictive of mathematical problem-
sélving capabilities of all students with the exception of the self-contained special education
students. Consistent with previous results. most students were generally overconfident about
their math abilities. but self-contained students were significantly more overconfident. In
addition. these results point out that the self-contained special education students” self-efficacy

perceptions were so out of line with their actual competence that they had little awareness of
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what they knew and did not krow. This poor calibration makes learning very difficult given that
a major factor in learning is the ability to self-correct (Pressley, Borkowsky, & Schneider, 1987).

As expected, gifted students had higher performance, self-efficacy, self-concept, and
lower anxiety scores and were betier calibrated in their judgments of capabilities than either
regular or special education students. These results of higher calibration for gifted students
support research findings showing that students with higher general mental ability had higher
calibration and performance (Pajares & Kranzler. 1994).

Multiple regression results revealed that “-ath self-efficacy was the strongest predictor of
performance in a model that controlled for self-corcept, anxiety, self-efficacy for self-regulated
learning, cognitive ability, semester grades, socioeconomic status, and gender. Path analyses are
in the process of being conducted. As regards the relationship between self-efficacy perceptions
and attributions of success and failure. preliminary results reveal that high sélf-efﬁcacy students
tended to attribute their success to ability. intelligence. and their usual effort, whereas low self-
efficacy students attributed their success to luck and to the fact that problems are easy. As
Bandura (1986, 1995) has theorized. high self-efficacy students tended to attribute their failure to
not putting forth their usual effort. whereas low self-efficacy students attributed their failure to
ability, luck. general intelligence. and difficult problems. More detailed analyses focusing on
each of the student subgroups should provide additional insights.

. Conclusions

Beyond supporting the hypothesized predictive and mediational role of self-efficacy.
results from the investigations of Pajares and his associates show that. as Bandura (1986)
theorized. particularized judgments of capability are better predictors of highly related academic
performances than more generalized self-referent judgments. That is to say that specific
judgments are better predictors of the specific performances on which the judgments are based
than are broader. less contextual. less task-specific judgments. How could it be otherwise? This
begs a question of practical utility, given that many criterial tasks of interest in the motivational
and academic arenas cannot be assessed with the specificity afforded by. say. the solution of

mathematics problems.
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Although researchers have demonstrated that self-efficacy beliefs are also good predictors
of more generalized outconies such as grades (Bandura, 1993; Meece et al., 1990; Pintrich &
Garcia, 1991), choice of academic majors (Hackett & Betz, 1989), and intention to enroll in
math-related courses (Lent, Lopez, & Bieschke, 1993), Lent and Hackett (1987) observed that
the optimal level of specificity of an efficacy assessment must ultimately depend on the
complexity of the performance criteria with which it is compared. Academic outcomes,
particularly in investigations ot career chcices and decisions, are seldom specific in nature, and
Lent and Hackett warned that specificity and precision are often purchased at the expense of
external validity and practical relevance. And general self-perceptions are useful in their own
right--they can provide teachers and counselors with information regarding students’ dispositions,
and results may be useful in helping to predict outcomes that do not easily lend themselves to
microanalytic analysis. Some reser _hers have also noted the need to explore the generality of
self-efficacy beliefs--that is. the extent to which they relate to. or transfer across, different
performance tasks or domains (Lent & Hackett. 1987, Multon et al.. 1991). Findings from this
line of inquiry should help further the generalizability and practical relevance and utility of self-
efficacy theory.

Bandura (1984, 1986. in press) noted that knowledge. competence. and various torms of
self-knc ~vledge and self-belief act in concert to provide adequate explanations of behavior. Such
explanations cannot be had without considering the role that each may play in human decision-
making and functioning in a given context. This rich and often complex interplay may create
situations in which self-efficacy is neither the most important influence on nor especially
predictive of behavior (Schunk. 1991). Moreover, human functioning is such that discordances
between beliefs and between belief and action are possible. For example. some students may be
highly confident of their academic ability. but. if the outcomes they expect are dismal (a poor job
market. strong competition for few jobs). it is doubtful they will behave in concert with their
beliefs. Conversely. low self-efficacy may be overcome by valued outcomes and potential

rewards. And of course. if i..dividuals lack necessary skills. no amount of self-efficacy will bring
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about the desired performance, although increased effort, persistence, and perseverance may lay
the foundation for skill improvement and better subsequent performance.

Nonetheless, Bandura (1984) hypothesized that, because individuals’ beliefs of personal
competence “touch, at least to some extent, most everything they do” (p. 251) anc because self-
efficacy mediates the effect of other determinants of behavior, when these determinants are
controlled, self-efficacy judgments should prove better predictors of cheice and direction of
behavior. Because human behavior is multiply determined, however, its understanding and
explanation require an appreciation of the interplay among the determinants that act as common
mechanisms of personal agency. Commonality of mechanism, Bandura cautioned, should not be
confused with exclusivity of mechanism. Hence one need not fear that perceived self efficacy
will “usurp the lion’s share of the variance in human conduct” (p. 252).

It seems clear that, to develop more complete understandings of the sources of this
variance. researchers with differing theoretical allegiances should engage in greater
intertheoretical crosstalk and investigative collaboration using research designs that incorporate
the various constructs operationalized and used in a manner consistent with the construct's
theoretical home. For example, researchers incorporating self-perceptions of capability into
studies of self-concept might ensure that self-efficacy is assessed at a level of specificity
consistent with the outc yme variables under investigation. For their part, self-efficacy
researchers would take the same methodological precautions when assessing and using other
motivational constructs. In studies requiring the use of self-report instruments, researchers might
more accurately assess a construct by using appropriate instruments created by researchers from
the construct’s theoretical home than by creating their own. Such efforts would be instrumental
in identifying the contexts in which certain motivational constructs may be better predictors of
human functioning as well as the unique role that each construct plays in the general
development of self-regulatory skills. The result would be a clearer and deeper understanding of

the nature of the interplay between self-efficacy and its motivational cousins.
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Table 1.

Means,

Standard Deviations,

path Analysis (Pajares & Miller, 1994a)

Self-efficacy

and Zero-order Correlations of Variables in the
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Variable M

SD GENDER

HSL cC USE MsC MAS MSE
HSL 4. 1. .11+
cC 10. 6. .07 .15+**
USE 50. 15. .05 .12+ .06
MSC 49. 16. L13%* .48%*¥  25%w+ 4 Qu¥
MAS 31. 10. .15** .44¥¥¥ 20%ww 32w wk BTN
MSE 73. 10. L24% kg7 wkd 23 kkk QR wd glaww  DEwww
PERF 14. 2. AL A ST S0 A LA S B L .54%** Sl¥k TN ¥

HSL = High school level; CC = College credits earned; MSE = Math self-efficacy,

MSC = Math self-concept; MAS = Math anxiety; USE = Perceived usefulness of

mathematics; PERF = Math problem-solving performance.

*p < .05

**p < .01

**x p < 001

3

3
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Figure 1. Path model representing significant path coefficients between variables

predicting mathematics problem-solving (Pajares & Miller, 1994a).
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Table 2.

Zero-order Correlations Between Variables in the Study (Pajares & Johnson, 1995)

" sD 1 2 3 4 5 6 7 [}
1. GENDER -- -- --
2. ETHNIC BACKGROUND -- -- .04 --
3. AGR 14.6 0.5¢ .00 -.08 --
4. APTITUDE 2.5 0.92 -.12 3T7eee - 14 --
S. APPREHENSION 60.4 12.74 .13 -.22%* .16 - 370 --
6. SELF-CONCEPT 49.2 13.54 -.25** .22* -.229° .38eer - BB --
7. SELF-EFFICACY 75.9 20.27 .09 .39%ee - Q7w L4leer o 4eee .Sleee --
8. PERFORMANCE 3.7 1.08 -.00 L4300 - Q270 .60 Y - 48 470 60eee --

* P« .05. ** P ¢ 001, *** P < .0001

Note, 1. For GENDER, girls were coded 0; boys were coded 1.

2. For ETHNIC BACKGROUND, Hispanic students were coded 0; non-Hispanic White

students were coded 1. African American or Asian American students were not included

in this analysis.
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Figure 2. Path model representing significant path coefficients between variables

predicting essay-writing performance (Pajares & Johnson, 1995).
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Table 3.

Means, Standard Deviations, and Zero-order Correlations for Variables in the Study (Pajares &
Kranzler, 1994).

Variable M SD 1 2 3 4 5 6 7 8
1. GENDER -- -- --

2. RACE -- - 02 --

3. RAVEN 19.0 5.9 .04 L31eee oo

4. HSL 5.0 1.4 -.03 L15%e 40ee+ .

S. MAS 25.8 8.7 -.287¢% - 12% . 43%ee - 16%% -

6. MSC 52.3 13.8 L27v%e 12¢ L419%e 27ese . glees L.

7. MSE 1.5 16.3 .10 ,21¢¢  _4Beee 3Geew _ S3eesr  SSeve .

8. PERF 9.4 4.3 .02 L3340 E3eee  Goewe . 4Geev  4Q9eve  Gaees ..

9. CAL 11.2 3.1 .04 Le5eee  420ee  3Beve . 26eer  J1eer 17er  ETeee
Note: RAVEN = General Mental Ability; HSL = High school level;

MSE = Math self-efficacy; MAS = Math anxiety; MSC = Math self-
concept; PERF = Math problem-solving performance;

CAL = Calibration score

* p < .05. ** p < .001. **+ p < .0001. N = 329
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Figure 3. Path model representing significant path coefficients between variables

predicting mathematics problem-solving (Pajares & Kranzler, 1994).
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Multiple mathematics self-efficacy assessments to predict solving math problems

Figure 4.
and selecting math-related majors (Pajares & Miller, 1 995)
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Figure 5. Mathematics self-efficacy assessment matched to related outcomes.
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