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Hypotheses regarding self-fulfilling prophecies, perceptual biases, and accuracy were tested using
longitudinal data relating 98 6th-grade math teachers' expectations to 1,731 students' performance.
Consistent with the self-fulfilling prophecy hypothesis, teacher expectations predicted changes in
student achievement beyond effects accounted for by previous achievement and motivation. Con-
sistent with the perceptual bias hypothesis, teacher expectations predicted their own evaluations of
students' performance more strongly than they predicted standardized test scores. Consistent with
the accuracy hypothesis, path coefficients relating teacher expectations to standardized achieve-
ment tests were about 80% lower than zero-order correlations, and the path coefficients relating
teacher expectations to students' grades were 45% to 65% lower than the zero-order correlations.
These results support a weak constructivist perspective.

How are social perception and social reality related? Strong
social constructivist perspectives emphasize the power of be-
liefs to create reality (see Jussim, 1991, for a review). According
to such perspectives, for example, children become what signifi-
cant others, such as parents and teachers, expect them to be-
come. But is social reality so malleable that, because of phenom-
ena such as self-fulfilling prophecies and perceptual biases, it is
readily transformed by erroneous social beliefs?

There are few contexts more important for investigating
these basic issues than teachers' expectations for their students.
Teachers develop expectations for students early in the year
(Brophy, 1983; Rist, 1970), and students do indeed often con-
firm these expectations (Brophy & Good, 1974; Crano & Mel-
lon, 1978; Humphreys &Stubbs, 1977; Williams, 1976). Experi-
mental research has often examined how induction of errone-
ous teacher expectations influences teacher behavior and
student performance (e.g., Rosenthal & Jacobson, 1968; Suther-
land & Goldschmid, 1974; see Harris & Rosenthal, 1985; Rau-
denbush, 1984, for meta-analyses; Jussim, 1986, 1991, for re-
views). This research has shown that teacher expectations, in
principle, may influence students. Because such research was
not even intended to address the accuracy of teacher expecta-
tions and because accuracy limits self-fulfilling prophecies
(Jussim, 1989,1990,1991), such research provides little infor-
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mation regarding the extent to which naturally developed
teacher expectations influence students' achievement.

Therefore, our research redressed this limitation by focusing
on the extent to which naturally occurring teacher expectations
influence student achievement. Among a sample of 98 teachers
and over 1,700 students in sixth-grade math classes, we assessed
the extent to which teacher expectations (a) were accurate, (b)
changed students' achievement through self-fulfilling prophe-
cies, and (c) biased teachers' evaluations of students' achieve-
ment.

Overview of a Controversy

How much does social perception construct or create social
reality? This issue has generated considerable controversy. Ex-
perimental studies have demonstrated many errors and biases
in social perception and have also documented a myriad of
ways in which social perception constructs social reality (see
reviews by Hamilton, Sherman, & Ruvolo, 1990; E. E. Jones,
1986; Snyder, 1984). Consequently, the experimental research
has often been interpreted as consistent with a strong social
constructivist perspective that paints a grim picture: People's
expectations are allegedly highly inaccurate, likely to bias inter-
pretations of others' actions, and likely to create self-fulfilling
prophecies. As such, expectancies are often accused of playing
a major role in the perpetuation of social injustices associated
with stereotypes, prejudice, and inequalities in educational and
occupational opportunity (e.g., Fiske & Taylor, 1991; Hamilton
etal., 1990; Snyder, 1984).

This depiction of the strong constructivist perspective is no
straw man; the strong constructivist perspective has a long his-
tory and has had widespread influence on many areas of psy-
chology (see Jussim, 1991, for a review). Consider the following
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quotes: "Events in the social world may be as much effects of
individuals' beliefs as they are causes of these beliefs" (Snyder,
1984, p. 294, emphasis in original) and "Teachers' expectancies
influence students' academic performance to a greater degree
than students' performance influences teachers' expectancies"
(Miller & Turnbull, 1986, p. 236).

Many social-psychological perspectives claim or imply that
the power of beliefs to create reality equals or exceeds the power
of reality to influence people's beliefs (Darley, Fleming, Hilton,
& Swann, 1988; Fiske & Taylor, 1991; Gage & Cronbach, 1955;
Hamilton et al., 1990; Jones, 1986,1990). Educational psycholo-
gists, in contrast, have reached diametrically opposed conclu-
sions. Rather than being major agents in the construction of
student achievement, teacher expectations accurately reflect
student achievement, according to many educational psycholo-
gists (e.g., Brophy, 1983; Dusek, 1975; Meyer, 1985; Rauden-
bush, 1984; West & Anderson, 1976).

These perspectives—that teacher expectations are highly in-
accurate and have powerfully self-fulfilling effects versus that
teacher expectations are highly accurate and have highly lim-
ited self-fulfilling effects—are mutually exclusive. As broad gen-
eralizations, both cannot simultaneously be true. The current
study, therefore, addresses the following question: How much
do teacher expectations predict student achievement by creat-
ing self-fulfilling prophecies and perceptual biases rather than
by being accurate?

How Much Do Teacher Expectations Create
Versus Reflect Student Achievement?

Teachers' expectations may be confirmed because they lead
to self-fulfilling prophecies or perceptual biases or because
these expectations were accurate. Unfortunately, however, sim-
ple correlations among teacher expectations and student
achievement provide no basis for distinguishing among these
three sources of expectancy confirmation (Jussim, 1989,1991).
How, then, can they be distinguished under naturalistic condi-
tions?

Our conceptual rationale and specific procedures for disen-
tangling these three sources of expectancy confirmation under
naturalistic conditions has been extensively described else-
where (Jussim, 1989,1991). Therefore, we only briefly summa-
rize that rationale. Teachers' expectations must change stu-
dents' performance for expectancy-behavior associations to be
interpretable as evidence of self-fulfilling prophecies. The oc-
currence of a perceptual bias means that teachers view students
as performing at levels more consistent with their expectations
than is warranted on the basis of students' achievement. As-
sessing the accuracy of teacher's predictions involves determin-
ing the extent to which expectations predict, without causing,
students' performance.

Jussim (1989) provided evidence for the occurrence of small
self-fulfilling prophecies and perceptual bias effects and also
showed that teachers' expectations predicted students' future
achievement mainly because those expectations were accurate.
Jussim's 1989 study remains the only study that has empirically
distinguished and assessed self-fulfilling prophecies, percep-
tual biases, and accuracy under naturalistic conditions.' Con-

sequently, the results should be viewed cautiously pending repli-
cation, especially because the evidence of high accuracy seems
inconsistent with the strong constructivist perspective.

Overview of This Study

Purpose

The current study replicates and extends the Jussim (1989)
study in several ways. First, our total sample includes a much
larger number of students (1,731) and teachers (98) in sixth-
grade math classes. Second, the current study includes data on
students and teachers from nine different school districts in
southeastern Michigan (rather than in the single district exam-
ined in Jussim, 1989). Third, the demographic characteristics
of these districts are highly variable. The socioeconomic status
of the districts ranges from working class to upper middle class,
and the sample includes a substantial number of minority stu-
dents (about 10% of the students). Because it includes a relatively
large number of teachers who teach a wide variety of students in
a variety of public school settings, we believe results from this
study should be broadly generalizable.

Another purpose of the current study is to compare results
obtained in Jussim (1989) with those obtained using a more
diverse sample. Therefore, the current sample is divided into
two groups: (a) the sample used in the Jussim (1989) study and
(b) 1,288 students and 71 teachers in eight other school districts.
Two-group LISREL analyses (Joreskog & Sorbom, 1983) are
used to compare the results obtained for these two samples.

A third purpose is to explore the impact of student sex on
teachers' perceptions of students' talent and effort. Research
consistently shows that (a) by junior high school, boys perform
somewhat higher than girls on standardized math tests; (b) be-
fore junior high school, boys and girls perform similarly on
standardized math tests; and (c) regardless of grade level, girls
tend to receive higher math grades than boys (see Kimball,
1989, for a review). Some research suggests that student sex
influences teacher perceptions and leads to differential treat-
ment (e.g., Brophy & Good, 1974; Dweck, Davidson, Nelson, &
Enna, 1978; Eccles & Blumenfeld, 1985; Eccles & Wigfield,
1985; Parsons, Kaczala, & Meece, 1982; Wilkinson & Marrett,
1985). Especially in math, teachers may believe that boys have
more talent than girls, despite girls receiving higher grades in
elementary and junior high school (Eccles & Blumenfeld, 1985;
Parsons et al., 1982). Consistent with this perspective, teachers
are more likely to attribute boys' success to ability and girls'
success to effort (Dweck et al., 1978). This suggests that
teachers would have biased perceptions of boys' and girls' talent
and effort. Previous research, however, has not been focused on
testing this hypothesis. Instead, most studies have investigated
whether teachers treat boys differently from girls or make dif-

1 There are some partial exceptions. One is a dissertation by Berman
that disentangled predictive accuracy from self-fulfilling in therapist-
patient relationships. West and Anderson (1976) also attempted to dis-
tinguish accuracy from self-fulfilling prophecy, but (a) did not address
predictive accuracy (they only addressed accuracy in terms of the basis
for teacher expectations) and (b) also ignored perceptual biases.
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ferent attributions for the performance of boys and girls (e.g.,
Dweck et al., 1978; Parsons et al, 1982). Thus, there is little
direct evidence indicating the extent to which teachers' percep-
tions of boys' and girls' effort and talent are biased. Providing
such evidence, then, is another goal of this study. We predicted
that teachers would rate girls as performing better and exerting
more effort than boys and that teachers would rate boys as
having more talent than girls.

Hypotheses

Because this study uses naturalistic data, hypotheses are
phrased in terms of some variables predicting rather than caus-
ing other variables. The self-fulfilling prophecy hypothesis sug-
gests that teachers' expectations predict students' future
achievement, even after controlling for students' prior achieve-
ment. The perceptual bias hypothesis suggests that teacher ex-
pectations predict their own judgments of students' achieve-
ment (i.e., grades) more than they predict independent assess-
ments of students' achievement (standardized test scores).
There are two sets of accuracy hypotheses: (a) Students' prior
achievement and motivation predict teachers' expectations and
(b) teachers' expectations correlate with students' future
achievement at least partially because they are based on valid
predictors of student achievement; controlling for those valid
predictors substantially reduces the correlation of teacher ex-
pectations with student achievement.

Method

Sample

All analyses in this study are based on data obtained as part of a
longitudinal study of adolescent development: the Michigan Study of
Adolescents' Life Transitions (Eccles, 1988). The total sixth-grade sam-
ple included 108 teachers and 2,625 students in math classes in 11
school districts in southeastern Michigan. Analyses required, how-
ever, that students attend these school districts for 3 consecutive years
—in fifth, sixth, and seventh grades. The 531 students who did not
attend any of the schools in these districts during at least 1 of these 3
years were excluded from the analyses reported in this article.

In addition, some schools did not require students to take a standard-
ized math test in late fifth grade or early sixth grade. The additional
283 students without such information regarding past levels of achieve-
ment also were excluded from the main analyses. Initial analyses
showed that there were few differences between the included and ex-
cluded students on any of the teacher expectation, student motivation,
or student performance variables. All analyses reported below were
based on 27 teachers and 443 students in one school district (hence
referred to as Sample 1) and 71 teachers and 1,288 students in eight
other school districts (hence referred to as Sample 2).2

Questionnaires

Teachers evaluated each student in their class on a variety of dimen-
sions early in the school year (generally around the first week of Oc-
tober). Included in the current study were teachers' assessments of each
students' talent, effort, and performance in math—these are the three
teacher expectation variables used in the current research. Question-
naires assessed students' beliefs, perceptions, and feelings in a variety
of domains. This study included students' self-concept of ability in

math, their self-reported effort in math, the time they spend on math
homework, and the value they place on math.3 All measures are valid
and reliable (they are presented in the Appendix; for reliability and
validity information, see Eccles (Parsons) et al, 1984; Jussim, 1987;
Parsons, 1980).

Measures of Student Achievement

Several measures of student achievement were used. There were two
measures of past achievement: final marks in fifth-grade math classes
and scores on the math section of standardized tests taken in late fifth
grade or early sixth grade. Included in each student's record was the
percentile ranking of their performance on standardized tests, relative
to national norms. These percentile rank scores were used to translate
different standardized test scores onto the same scale.

Two measures of final achievement were used: final marks in sixth-
grade math classes and scores on the math section of the seventh-grade
Michigan Educational Assessment Program (MEAP). The MEAP has
been widely used since the early 1970s and is administered in early
October to all Michigan public school students in seventh grade. An
overview of all measures used in this study is presented in Table 1.

Results and Discussion

Analysis Overview

All models were assessed using the LISREL VI program
(Joreskog & SSrbom, 1983), using covariance matrices as input.
Correlations and standard deviations for all variables are pre-
sented in Table 2. All path coefficients may be interpreted iden-
tically to standardized betas from a regression equation.

Analyses are reported in three stages. In the first stage, re-
sults from estimating separate LISREL models for Sample 1
and for Sample 2 are reported. In the second stage, we used
LISREL to assess directly the extent to which the Sample 2
results replicated those obtained for Sample 1. In the third
stage, whether conceptualizing teacher expectations in differ-
ent ways led to different patterns of results was explored.

Stage 1: Separate Model Assessment for the Two Samples

Model Assumptions

Analyses allowed (a) all student-background variables (pre-
vious grades and standardized test scores, self-concept of abil-
ity, self-perceptions of effort, time spent on homework, and
gender) to predict the three teacher-perception variables and
(b) all student background variables and teacher-perception

2 The current study did not assess student motivational mediation of
self-fulfilling prophecies, because little evidence of such mediation
was found in Jussim (1989). Therefore, in contrast to Jussim (1989), the
current study did not include student motivational variables assessed
during the spring in any analyses. Because there were fewer variables,
there were also fewer cases with missing data in Sample 1 than in the
original Jussim (1989) study. Therefore, the total size for Sample 1 is
443, whereas it was 429 in Jussim (1989).

3 Initial analyses revealed that neither intrinsic nor extrinsic value
placed on math was involved in the teacher-expectation process in any
way among either sample. Consequently, these variables are not dis-
cussed further.
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Table 1
Conceptual Variables and Operational Measures

Past
performance

Standardized math
test scores*

Final math marks
in fifth grade

Motivation

Self-concept of
math ability1"

Effort in math0

Time spent on math
homework0

Intrinsic and
extrinsic value of
math0

Teachers'
expectations

Perceptions of math
performanced

Perceptions of math
talent"

Perceptions of effort
in mathd

Future
achievement

MEAP math
scores'

Final math marks
in sixth grade

a Different districts administered different tests in late fifth grade or early sixth grade. Percentile ranks
were used to render the tests comparable. b Self-concept of ability was measured by a scale consisting of
two items: how good students think they are at math and how good they think they are in comparison with
other students. c The motivational variables were assessed in early October. d All teacher expectation
variables were assessed in October, within a few days after the assessment of student motivation. * The
MEAP (Michigan Educational Assessment Program) is a standardized test taken in October of seventh
grade.

variables to predict students' final grades in sixth-grade math
classes and MEAP scores.4 In addition, the model assessed in
Stage 1 assumed that teacher perceptions of student effort and
talent could be based on teacher perceptions of student perfor-
mance. Because they are difficult to observe directly, one per-
son's judgments of another's effort and ability must depend on
observable behaviors believed to be related to effort and ability.
Performance is one such directly observable behavior (e.g.,
Heider, 1958; Nicholls, 1979; Weiner, 1979).

In this set of analyses, self-concept of ability was the only
variable assessed with two measures: How good students felt
they were at math and how they ranked themselves in compari-
son with other students in their math class. All analyses as-
sume, therefore, that self-concept of ability is a latent variable
with these two indicators. All other variables had only single
indicators.5 Therefore, measurement error is estimated and re-
moved only for self-concept of ability. The use of single items for
most variables represents an important limitation to this re-
search: The extent to which measurement error affected the
results is largely unknown.6

Organization and Presentation of Results

Because results involve 11 variables and 24 paths, results are
depicted in two separate figures. However, this is to simplify
presentation; results were obtained by assessing the full model
(described in the previous section on Model Assumptions). Be-
cause of the large sample, some trivially small coefficients were
statistically significant. Therefore, paths are shown only when
the coefficient was at least .07 in at least one of the two samples.
In the figures and in the subsequent text of this article, except
where otherwise indicated, all reported paths are significant at
p < .05. All figures display path coefficients and multiple corre-
lation coefficients for both samples. Sample 1 coefficients are
presented first, followed by a slash, followed by Sample 2 coeffi-
cients (e.g., in Figure 1, the .28/17 coefficient relating standard-
ized test scores to teacher perceptions of talent means that the

path coefficient was .28 for Sample 1 and .17 for Sample 2).
Similarly, in the text below, when we present pairs of coeffi-
cients, the first represents the result for Sample 1 and the second
represents the result for Sample 2.

The results for Stage 1 are presented in four sections: (a) as-
sessment of the bases of teacher expectations, (b) assessment of
the self-fulfilling prophecy hypothesis; (c) assessment of the
perceptual bias hypotheses; and (d) assessment of the extent to
which teacher perceptions predicted, without influencing, stu-
dents' grades and MEAP scores.

Bases of Teacher Expectations

Teacher perceptions of performance. Results assessing the
bases of teacher perceptions are depicted in Figure 1. In both
samples, results showed that teacher perceptions of student per-
formance are largely based on appropriate factors. The main

4 Because there are many students in each class, data points are not
independent of one another. However, the path coefficients obtained
in analyses controlling for teacher were virtually identical to those we
present in this article.

5 It might seem that students' self-perceptions of effort and time
spent on homework could also be considered to be manifestations of
an underlying "self-perceptions of effort" factor. However, because the
correlations between these variables were quite low for both samples
(see Table 2), we did not feel that it was appropriate to consider them as
manifestations of a single underlying factor.

6 However, although measurement error could not be estimated, we
did test numerous models making differing assumptions regarding
measurement error in the variables. For example, models assuming
reliabilities of .7, .8, and .9 in each of the teacher-perception variables
were tested. The model assuming reliabilities of .7 yielded some multi-
ple correlation coefficients greater than 1.0, thereby indicating that .7
underestimated the reliability of the teacher-perception variables.
Models assuming reliabilities of .8 or greater yielded results that were
very similar to those reported in this article.
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Table 2
Correlations Among the Variables

Variable 1 10 11 12

1. Gender

2. How good at math

3. Rank self at math

4. Time spent on
homework

5. Self-perceptions
of effort

6. Sixth-grade final
marks

7. Standardized test
scores

8. Teacher
perceptions
of talent

9. Teacher
perceptions
of effort

10. Teacher
perceptions of
performance

11. Fifth-grade final
marks

12. MEAP

0.500,
A /innOAyy

.098

.073

-.007

.003

-.031

-.022

.037

-.180

-.044

-.029

-.035

.088

1.326,
1.450
.750

-.014

.204

.459

.420

.446

.307

.449

.415

.357

.077

.632

1.231,
1.315

-.018

.203

.348

.324

.350

.271

.402

.311

.282

-.039

-.109

-.147

0.886,
0.866

.161

-.050

-.121

-.112

-.089

-.027

-.079

-.072

.005

.258

.270

.102

1.320,
1.313
.075

.019

.008

.126

.086

.127

.075

-.083

.498

.344

-.145

.192

2.151,
2.686
.604

.586

.514

.559

.670

.573

-.027

.452

.336

-.152

.065

.632

24.724,
24.848

.631

.420

.509

.673

.705

.040

.451

.357

-.155

.122

.636

.638

1.298,
1.327

.494

.732

.545

.571

-.155

.395

.286

-.083

.203

.632

.452

.622

1.272,
1.411

.664

.433

.357

-.074

.471

.383

-.181

.170

.706

.638

.799

.732

1.042,
1.143

.495

.460

-.062

.399

.295

-.110

.118

.674

.585

.526

.453

.557

2.219,
2.536
.621

-.008

.354

.276

-.125

.088

.533

.663

.493

.362

.538

.478

3.918,
4.841

Note. Correlations below the diagonal are for Sample 1; correlations above the diagonal are for Sample 2. The standard deviations are presented on
the diagonal, with standard deviations for Sample 1 above those for Sample 2. Correlations above .09 and .06 for Samples 1 and 2, respectively, are
significant at p < .05. MEAP = Michigan Educational Assessment Program.

predictors of teacher perceptions of students' performance are
students' previous standardized test scores (/3s = .24 and .39),
final marks in fifth-grade math classes (/8s = .21 and .21), and
students' self-concept of math ability (0s = .29 and .23; see
Figure 1).

As predicted, teachers perceived girls as performing better
than boys; although this relation is not significant in Sample 1
(/? = -.06), it is significant in Sample 2 (/? = - .10 , p < .001).
When the two samples are combined, this relationship is signifi-
cant (0 = - .08 , p < .001). This result obtained despite there
being no differences between boys and girls on either their
previous standard test scores or their MEAP scores (all rs
ranged from —.04 to .03, ns). Thus, this result does not seem to
represent accuracy; teachers perceived girls as performing more
highly than boys despite the absence of objective evidence (in
terms of standardized test scores) supporting this perception.

Teacher perceptions of talent. Teacher perceptions of talent
are also largely based on appropriate factors (see Figure 1). The
two largest predictors are teachers' own perceptions of stu-
dents' performance (/3s = .53 and .64) and previous standard-
ized test scores (/3s = .28 and .17). There also are small effects of
previous grades (/Ss = .07 and .05, ps <. 1 and .05, respectively).
These results are consistent with much educational research
suggesting that teacher expectations are usually based on valid
information (Brophy & Good, 1974; West & Anderson, 1976;
see reviews by Brophy, 1983; Cooper, 1979; Dusek, 1975).

As predicted, teachers believe boys have more talent than
girls (/Ss = .06 and .08, both ps < .05). This result does not seem
to represent accuracy because it is inconsistent with the lack of
difference between boys' and girls' standardized test scores and
teachers' own beliefs that girls perform more highly than boys.

Teacher perceptions of effort. Teacher perceptions of effort
are only minimally based on the two student effort variables
(for self-perceptions of effort, /3s = .08 and .06; for time spent on
homework, /8s = —.07 and .04). The largest influence on per-
ceptions of effort is teachers' own perceptions of students' per-
formance (/3s = .58 and .68, see Figure 1). To a small extent,
teacher perceptions of effort also are related to final marks
from fifth grade (/3s = .10 and .06). It seems, therefore, that
teachers assume that students who perform better are exerting
more effort and that teachers were nearly oblivious to how hard
students think they are trying.

Although it may be appropriate for teachers to base their
perceptions of students' effort most heavily on their own per-
ceptions of students' performance, our data and other research
show that the relation between effort and performance often is
weak or nonexistent (Schuman, Walsh, Olson, & Etheridge,
1985). Students' self-perceptions of effort correlated .07 (ns) and
.09 with MEAP scores and .07 (ns) and .19 with final grades in
math. Time reportedly spent on homework, however, corre-
lated negatively with performance: —.07 (ns) and —.13 with
MEAP scores and - .05 (ns) and —.15 with grades. Thus, the
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.28/.17
STANDARDIZED
TEST SCORES

SELF-CONCEPT
OF ABILITY

FIFTH GRADE
FINAL MARKS

STUDENT
GENDER

TIME SPENT
ON HOMEWORK

STUDENTS'
EFFORT

R • .366/.516

TEACHERS'
PERCEPTIONS

OF PERFORMANCE

R • .641/.677

TEACHERS'
PERCEPTIONS
OF TALENT

.537.64

-.07/.04

.08/.06

.58/.68

R • .489/.560

TEACHERS'
PERCEPTIONS
OF EFFORT

Figure 1. Bases of teacher perceptions. (Paths are shown only when the coefficient was at least .07 in at
least one sample. For each path, two coefficients are shown: The first shows the relation for Sample 1 and
the second shows the relation for Sample 2. All coefficients are standardized. All coefficients are signifi-
cant at p < .05, except for the .07 coefficient for fifth-grade final marks, the -.06 coefficient for student
gender, and the .03 coefficient for time spent on homework.)

relation between effort and performance is neither as powerful
nor as direct as many teachers seem to believe.

In addition, as predicted, teachers rated girls as trying harder
than boys (/Ss = —.15 and -.11). Because student gender was
unrelated to either self-perceptions of effort or time spent on
homework in either sample (rs ranged from -.04 to .01), the
effect of student sex on teacher perceptions of effort again
seems to represent a bias rather than accuracy.

Self-Fulfilling Prophecies

If teacher expectations lead to self-fulfilling prophecies, they
should predict changes in student achievement. Figure 2 sum-
marizes the results obtained regarding final marks and MEAP
scores, respectively. Results consistent with the self-fulfilling
prophecy hypothesis were obtained for both samples. In Sam-
ple 1, the clearest evidence of self-fulfilling prophecies was ob-
tained regarding teacher perceptions of talent, which predicted
both final marks (0 = .13) and MEAP scores (fi = .18). Al-
though teacher perceptions of performance had no direct ef-
fects on either outcome, it had significant indirect effects (as

mediated by teacher perceptions of talent and effort) on both
grades (/? = . 17) and MEAP scores (/3 = . 10).7

Results consistent with the self-fulfilling prophecy hypothe-
sis were also obtained in Sample 2 (see Figure 2). Teacher per-

7 Variables can have direct effects and indirect effects on each other.
Direct effects refer to unmediated impact of one variable on another
and are represented by path coefficients. Sometimes, however, all or
part of one variable's impact on a second variable will be mediated by a
third variable. We assumed that teachers' perceptions of students' ef-
fort and talent may be based on their own perceptions of students'
performance (see the Conceptualizations of Teacher Expectations sec-
tion). Therefore, in addition to its direct effects on grades and MEAP
scores, teacher perceptions of performance may have indirect effects
as mediated by teacher perceptions of effort and talent. In general, the
indirect effect of variable a on variable c as mediated by variable b
equals the path coefficient linking a to b, multiplied by the path coeffi-
cient linking b to c. The total effect of a variable is the sum of its direct
and indirect effects. Relations among teacher perceptions of perfor-
mance, talent, and effort are presented in the section on accuracy. For a
more detailed discussion of direct, indirect, and total effects, see, for
example, Arwin and Hauser (197S), Duncan (197S), or Pedhazur
(1982).
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SELF-CONCEPT
OF ABILITY

TEACHERS'
PERCEPTIONS

OF EFFORT

TEACHERS1

PERCEPTIONS
OF TALENT

TEACHERS'
PERCEPTIONS OF

PERFORMANCE

STANDARDIZED
TEST SCORES

FIFTH GRADE
FINAL MARKS

B • .672/.639

SIXTH GRADE
FINAL MARKS

B • .554 / .470
MEAP

23/.09

Figure 2. Predictors of students' final grades and MEAP scores. (Paths are shown only when the coeffi-
cient was at least .07 in at least one sample. For each path, two coefficients are shown: The first shows the
relation for Sample 1 and the second shows the relation for Sample 2. MEAP refers to scores on the math
section of the Michigan Educational Assessment Program. All coefficients are standardized. All coeffi-
cients greater than .08 are significant at p < .05.)

ceptions of performance significantly related directly both to
final marks in sixth grade (/? = .21) and MEAP scores (/? = .20).
In addition, teacher perceptions of performance indirectly re-
lated to final grades (through their relation to teacher percep-
tions of effort), so that the total effect of teacher perceptions of
performance on grades was .34. Because teacher perceptions of
talent (0 = -.02, ns) and effort (0 = -.067) had small negative
relations with MEAP scores, the total effect of teacher percep-
tions of talent on MEAP scores was actually somewhat smaller
than its direct effect (/? = . 15). Neither of the other teacher-per-
ception variables significantly related to both grades and
MEAP scores.

In both samples, therefore, results showed that the more fa-
vorably teachers viewed students in October, the more those
students increased their grades and standardized test scores
above the levels predicted by prior performance and motiva-
tion. The same pattern was also found for teacher perceptions
of students' math talent in Sample 1.

Because the teacher expectation variables correlated sub-
stantially with one another (.6 to .8), these analyses have one
potential limitation. Correlations among predictors may lead
structural equation techniques to underestimate their indepen-
dent effects (e.g., Gordon, 1968; Pedhazur, 1982). Consequently,
a second set of analyses was performed to identify the extent to
which the three teacher-expectation variables in combination
predicted changes in student achievement. First, a model was
estimated that included only students' past achievement and

motivation as predictors of their future grades and MEAP
scores. The multiple correlation coefficients in this analysis
were then compared with the multiple correlation coefficients
obtained in the first models that also included the teacher ex-
pectation variables as predictors. The relation of the three
teacher-expectation variables to student achievement in this
analysis is represented by the multiple semipartial correlation
(Pedhazur, 1982), which is simply the square root of the incre-
ment in the multiple correlation (this renders its interpretation
similar to that of the path coefficients obtained in the earlier
analyses). In these analyses, these relations are .13 and .12 for
MEAP scores; they are .23 and .29 for final grades. These re-
sults are similar to those obtained in models assessing the inde-
pendent effects of each of the three teacher-expectation vari-
ables because (a) both showed significant effects of teacher ex-
pectations on student achievement, (b) the effect on MEAP
scores was small, and (c) the effect on grades was greater than
the effect on MEAP scores.

Self-Fulfilling Prophecies: Limitations

The correlational nature of the study leaves open alternative
explanations. Although a reverse causal direction is not plausi-
ble (e.g., final marks in sixth grade did not cause teacher expec-
tations at the beginning of sixth grade), accuracy cannot be
eliminated conclusively as an alternative to the self-fulfilling
prophecy interpretation. Perhaps teachers used some type or
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types of information not included in this study that enabled
them to predict student performance beyond levels accounted
for by students' prior grades, standardized test scores, self-con-
cept of ability, time spent on homework, effort, and intrinsic
and extrinsic value placed on math.

Although the accuracy explanation cannot be conclusively
eliminated, several factors limit its viability. First, these results
are consistent with a long history of laboratory research, field
experiments, and naturalistic studies of interpersonal expecta-
tions (e.g., Berman, 1979; Rosenthal & Jacobson, 1968; Snyder,
Tanke, & Berscheid, 1977; West & Anderson, 1976; see reviews
by Jussim, 1991; Miller & Turnbull, 1986). The modest effect
sizes obtained are also consistent with those obtained in nearly
all previous studies of the effects of naturally developed teacher
expectations (Brattesani, Weinstein, & Marshall, 1984; West &
Anderson, 1976; Williams, 1976).

Second, this study included controls that were more com-
plete than those used in nearly all previous research on natu-
rally developed teacher expectations. Few studies have used
both past grades and standardized test scores as controls, few
have used student motivation as a control, and none have in-
cluded as broad a variety of student motivational factors as
included here (with the exception of Jussim, 1989). A strength
of this approach is that by virtue of controlling for students'
previous performance (in terms of grades and standardized test
scores), significant coefficients mean that teacher expectations
predicted changes in student achievement. Furthermore, such
predictive validity cannot have resulted from teachers accu-
rately assessing students' motivation (at least in terms of any of
the motivational constructs included in the analyses).

Furthermore, no matter how many potential sources of accu-
racy we assessed, if teacher perceptions predicted changes in
student achievement, it would still be possible that "we just did
not get the right ones." This is a fundamental limitation to this
type of naturalistic study: The obtained path coefficients repre-
sent causal effects only if all relevant causes of outcome vari-
ables have been included in the model. And no matter how
many potential sources of spurious relations one assessed, one
can never know whether one assessed them all. Therefore, such
research can never conclusively demonstrate causal relation-
ships.

Nonetheless, an effort can be made to include as many po-
tential sources of spurious relations as possible. Because of the
large number of such variables included in the current study, we
conclude that it provides some of the clearest evidence to date
that naturally occurring teacher expectations led to self-fulfill-
ing prophecies. Such a conclusion will warrant revision when
future research demonstrates empirically that there are impor-
tant sources of accuracy in teacher perceptions other than those
we assessed.

Perceptual Biases

If teacher expectations lead to perceptual biases, they should
more strongly relate to grades than to standardized test scores
(see Jussim, 1989, 1991, for more extended discussions of this
issue). In both samples, the clearest evidence of a perceptual
bias occurred for teacher perceptions of effort (see Figure 2). In

both samples, teacher perceptions of effort predicted final
grades (/3s = . 17 and .20) but had little relation to MEAP scores
(/3s = -.03 and -.067).

Results consistent with a perceptual bias also occurred for
teacher perceptions of performance (total effects on final
grades = .17 and .34; total effects on MEAP scores = .10 and
. 15), although this pattern was much stronger for Sample 2. In
both samples, however, the direct effect of teacher perceptions
of performance on grades (/3s = .00 and .20) was similar to its
effect on MEAP scores (/3s = .00 and .21). The main reason for
the increased total effect on grades was because there was also
an indirect effect on grades, mediated by teacher perceptions of
effort.8

Perceptual Biases: Limitations

Teacher perceptions of effort. To interpret these results as
representing perceptual biases, one must rule out the accuracy
explanation. Perhaps rather than biasing their evaluations of
students' achievement, teachers simply rewarded students they
accurately perceived as exerting strong effort by increasing
their grades, and perhaps they punished students accurately
perceived as lazy by lowering their grades. How accurate, then,
were teacher perceptions of effort? Hardly accurate at all, ac-
cording to the criteria available in our data. Teacher percep-
tions of effort were minimally related to students' global self-
perceptions of effort, how much time they spent on homework,
or their self-perceptions of math ability.

Strictly, however, the minimal association between teacher
perceptions of effort and students' self-perceptions represents
only a lack of agreement regarding students' level of effort. It
represents inaccuracy on the part of teachers only if students'
self-perceptions of effort were accurate. How good, then, are
these criteria?

Additional analyses supported the validity of students' self-
reported effort. The correlations of student effort with self-con-
cept of ability were .22 in Sample 1 and .31 in Sample 2 (both
ps < .001). This is precisely the type of relation one would

8 Lower reliabilities for grades than for achievement test scores repre-
sents a potential alternative explanation of the stronger expectancy
effects for grades (Cook & Campbell, 1979). The stabilities of grades
were about .7 (see Table 2), which provides a lower bound estimate of
their reliabilities (reliabilities much below .7 would yield stabilities,
corrected for attenuation from measurement error, that were greater
than 1.0—a mathematical impossibility). Therefore, the largest possi-
ble difference between their reliabilities assumes that the reliabilities
for grades is .7 and the reliabilities for achievement test scores is 1.0 (it
is unlikely that the reliability for test scores is 1.0; lowering this reliabil-
ity, however, lowers the discrepancy between the reliabilities of grades
versus test scores and therefore provides a weaker test of this alterna-
tive explanation). Therefore, we estimated another variation of the
three separate variables model that assumed reliabilities of .7 for the
grades and 1.0 for test scores. Changes in path coefficients relating
teacher expectations to grades and test scores were minimal. No previ-
ously significant coefficients were reduced to nonsignificance, and the
pattern of substantially stronger relations of teacher expectations to
grades than test scores found in the main analyses remained essentially
unchanged.
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expect if, as many theorists have proposed, high self-concept of
ability enhances motivation (e.g., Bandura, 1977; Dweck & El-
liot, 1984; Eccles & Wigfield, 1985). Furthermore, self-percep-
tions of ability play a major role in motivating effort (e.g., Ban-
dura, 1977; Dweck & Elliot, 1984; Eccles & Wigfield, 1985;
Harter, 1984; Marsh, 1990; Weiner, 1979). Therefore, if teacher
perceptions of students' effort were accurate, they should have
been strongly related, at least, to students' self-concept of abil-
ity. This was not found.

Furthermore, we know of no evidence in the more general
literature on attributions and person perception to suggest that
observers are generally •better judges of effort than actors. Both
theory and evidence suggest that actors often generate more
accurate attributions for their behavior than do observers
(Monson & Snyder, 1977). Previous research has demonstrated
that teachers' beliefs in strong associations between effort and
intelligence are largely illusory (e.g., Barnard, Zimbardo, & Sara-
son, 1968; see Brophy & Good, 1974, for a review). Finally, our
results showed that teachers inferred students' effort almost
entirely from their performance—an inference that is not justi-
fied by evidence showing that students' self-perceptions of ef-
fort were only slightly positively related to grades and that the
time they reported spending on homework was negatively re-
lated to MEAP scores.

We feel that these results, in conjunction with previous re-
search documenting the illusory nature of teacher beliefs in
strong associations between achievement and effort, are suffi-
cient to warrant at least tentatively concluding that teacher per-
ceptions of effort are largely inaccurate and thus produce a
biasing effect on grades. This conclusion would warrant revi-
sion if future research, using demonstrably superior criteria,
shows that teacher perceptions of effort predict grades more
than standardized achievement test scores because these per-
ceptions are accurate.

Teacher perceptions of performance. Teacher perceptions of
performance predicted grades more strongly than MEAP
scores primarily because of the biasing effects of teacher per-
ceptions of effort. The direct effect of teacher perceptions of
performance on grades and MEAP scores was similar in both
samples. However, the model also assumed that teacher percep-
tions of performance influenced teacher perceptions of effort,
and results showed that teacher perceptions of effort predicted
grades more than MEAP scores. Therefore, teacher perceptions
of performance also predicted grades more than MEAP scores
because of the indirect effects mediated by teacher perceptions
of effort.

This pattern challenges the plausibility of an accuracy inter-
pretation. The accuracy interpretation proposes that teachers
are particularly astute in their observation of the students in
their classrooms and are better at predicting in-class perfor-
mance than predicting standardized achievement test scores.
Therefore, the accuracy explanation predicts that the direct re-
lation of teacher perceptions of performance to grades should
exceed the direct relation to MEAP scores (because they are
better at predicting in-class performance). This pattern was not
found. In contrast, it seems that teachers (a) simply assumed
that higher achievers exerted more effort, (b) rewarded students
who were already high achievers with even higher grades (or

punished students who were low achievers with even lower
grades), and (c) were largely oblivious to the actual effort stu-
dents believed they exerted.

Why an effort-based bias? Several factors may underlie an
effort-based bias. First, effort probably is difficult to observe
directly. Therefore, it may be necessary for teachers to infer
effort on the basis of some observable behavior. Performance is
one directly observable behavior that seems especially likely to
influence teachers' perceptions of students' effort. People often
assume effort strongly influences performance (Covington &
Omelich, 1979; Heider, 1958; Schuman et al., 1985; Weiner,
1979). Perhaps because they believe in the American work
ethic (see, e.g., Schuman et al., 1985) or in a just world (Lerner,
1980), people assume that hard work pays off. According to this
naive theory, it is reasonable to infer that high achievement
generally reflects strong effort and therefore to reward those
who are believed to try hard or to punish those seen as lazy. This
effort-based bias, therefore, seems to operate in such a way that
the academically rich get richer and the academically poor get
poorer.

Because these perceptions influenced students' grades, they
are of some practical importance. Decisions to place students
in high or low tracks are often based at least partially on grades,
and once placed, students rarely change tracks (Brophy &
Good, 1974). Track placement, in turn, has implications for
several future opportunities, including ease of getting into col-
lege.

Predictive Accuracy

Predictive accuracy refers to predictive validity without influ-
ence; the path coefficients obtained in the analyses described
above are intended to represent influences.9 Consequently, the
difference between the zero-order correlations (overall predic-
tive validities) and path coefficients (predictive validity due to
influence) relating teacher expectations to student achievement
is an index of the extent to which teacher expectations pre-
dicted, without influencing, student achievement (i.e., accu-
racy).

Results show considerable accuracy in teachers' expectations
among both samples (these are summarized in Table 3). Zero-
order correlations of the individual teacher-perception vari-
ables with grades range from .51 to .71; the structural equation
analyses, which controlled for potential sources of accuracy,
reduced these correlations to path coefficients of .04 to .34.
Similarly, the multiple correlations of the three teacher-percep-
tion variables with grades are .64 and .73; the multiple semipar-
tial correlations, obtained after controlling for potential sources
of accuracy, are .23 and .29. On average, the zero-order correla-
tions of teacher expectations with students' final grades were
reduced by about 60% to 65% in analyses that controlled for

9 As with all structural modeling of correlational data, path coeffi-
cients represent influences only if the model and measures are valid
and if measurement error does not dramatically alter the results (see,
e.g., Bollen, 1989; Kenny, 1979; Pedhazur, 1982, for extended discus-
sions of these issues).
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Table 3
Construction and Reflection of Student Achievement

Measure

Correlation
with grades

Effect on
grades

Correlation
with MEAP
scores

Effect on
MEAP scores

Teachers'
perceptions
of students'
performance

Sample Sample
1 2

.56 .71

.17 .34

.46 .54

.10 .15

Teachers'
perceptions
of students'

talent

Sample Sample
1 2

.59 .64

.13 .04

.57 .49

.18 -.02

Teachers'
perceptions
of students'

effort

Sample Sample
1 2

.51 .63

.17 .20

.36 .36

-.03 -.07

All

Sample
1

.64

.23

.58

.13

three

Sample
2

.73

.29

.55

.12

Latent
teacher-

perception
model

Sample Sample
1 2

.68 .76

.34 .46

.58 .56

.15 .16

Induced
teacher-

perception
model

Sample Sample
1 2

.64 .73

.30 .41

.54 .50

.12 .10

Note. Effects refers to standardized total effects. The difference between correlations and path coefficients is an index of predictive accuracy (see
text for explanation). The column titled AH three reports the multiple correlation of all three teacher-perception variables with grades and MEAP
scores in the correlation rows and reports the multiple semipartial correlation (controlling for the student background variables) with grades and
MEAP scores in the effect rows. All coefficients greater than .03 are significant at p < .05. MEAP = Michigan Educational Assessment Program.

potential sources of accuracy in those expectations (previous
achievement, motivation, etc.).

Results provide even greater evidence of accuracy in predict-
ing MEAP scores. Zero-order correlations of the individual
teacher-perception variables with MEAP scores ranged from
.36 to .57; path coefficients ranged from —.07 to. 18. The multi-
ple correlation of the three teacher-perception variables with
grades were .58 and .55; the multiple semipartial correlations
were. 13 and .12. These results show that, on average, the zero-
order correlations of teacher expectations with MEAP scores
were reduced by about 80% in analyses that controlled for po-
tential sources of accuracy in those expectations.

Stage 2: Direct Comparison of Sample 1 and Sample 2

The broad pattern of results across the two samples is quite
similar: (a) Consistent with the self-fulfilling prophecy hypoth-
esis, teacher expectations significantly predicted both final
grades and MEAP scores; (b) consistent with the perceptual
bias hypotheses, teacher expectations predicted final grades
more strongly than MEAP scores; (c) teacher perceptions of
performance and talent are largely based on appropriate fac-
tors; (d) teacher perceptions of effort are almost completely
unrelated to students' perceptions of their effort; (e) students'
gender, independent of their performance, related to all three
teacher perceptions; and (f) zero-order correlations between
teacher expectations and student achievement were reduced by
60% to 80% in the analyses that controlled for potential sources
of accuracy.

Nonetheless, there were also some differences between Sam-
ples 1 and 2 (see Figures 1 and 2 and Table 3). Therefore, two-
group LISREL analyses assessed the viability of assuming that
all, some, or no identical relationships characterized both sam-
ples. The first two-group analysis assumed that the two models
had the same structure (i.e., the same pattern of coefficients

underlying the analyses presented thus far), but made no as-
sumptions regarding the value any coefficient might take. This
is the least restrictive model and provided a basis for comparing
models that assume some or all paths are identical across the
two models. The most restrictive model assumes that all coeffi-
cients are identical across the two samples.

A series of analyses assessed how well each of these models
fit the data. Because different fit measures provide different
information, three global measures of fit were used in the
current analyses. The chi-square assesses the probability that a
model fully accounts for all covariances among the observed
variables. In essence, the chi-square answers the question "Is
this model significantly different from a perfect model?" With
large samples, virtually any deviation from perfection may pro-

Table 4
Summary of Fit Assessment for Two-Sample Comparisons

Model

Null
No invariances
Only factor invariant
Whole invariant
Invariant phis
Invariant gammas
Invariant psis
Invariant betas

x2

9933.27
47.63
91.84

323.74
95.39

126.41
122.02
80.30

df

144
18
21
87
39
48
25
26

GFI

.995

.993

.987

.994

.992

.993

.994

NFI

.995

.991

.967

.990

.987

.988

.992

Note. This table displays the chi-squares obtained when assuming
that various sets of coefficients are identical for the two samples. All
Ns = 1,731. No invariances means that no coefficients were assumed to
be identical; whole model invariant means that all coefficients were
assumed to be identical. Phis, gammas, psis, and betas all refer to
subsets of LISREL coefficients (see Joreskog & Sorbom, 1983). All
chi-squares are significant at p < .001. GFI = goodness of fit index;
NFI = normed fit index.
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duce a statistically significant chi-square. Consequently, we also
used two other global measures of fit that are independent of
the number of subjects in a particular sample (Bollen, 1990).
LISREL VI provides its own goodness-of-fit index (GFI),
which reflects the relative amount of covariances accounted for
by the model. We also report the normed fit index (NFI;
Bentler & Bonett, 1980), which reflects the extent to which a
model improves on a null model (as is most common, our null
models assume complete independence among all variables).
Both the GFI and NFI have upper limits of 1.0, and values
exceeding .9 are generally assumed to reflect well-fitting mod-
els. Table 4 summarizes the results for all two-sample analyses.

Baseline Model

The baseline for comparison is the model making no as-
sumptions regarding the values of any of the coefficients in the
two models (which we refer to as the no invariances model; this
model, which was described in the section titled Model As-
sumptions, simply combines Figures 1 and 2). The chi-square
for this model is actually the sum of the chi-squares for the two
separate models. Although this model significantly deviates
from perfection, x2(18, N = 1,731) = 47.63, p < .001, it ac-
counted for nearly all of the covariances and variances among
the variables (GFI and NFI = .995).

Is It Appropriate to Assume That All Path Coefficients
for the Two Samples Are Identical?

The most stringent model requires that the path coefficients
are the same in the two samples. We refer to this as the com-
pletely invariant model. In general, the coefficients generated
by this model fall between those obtained when estimating the
model separately for Sample 1 and Sample 2, although they also
tended to be closer to the values obtained in Sample 2 because
of its greater sample size.

This model significantly deviated from a perfect model,
X2(87, N = 1,731) = 323.74, p < .001, and significantly wors-
ened the fit of the model, x

2(69, JV= 1,731) = 276.11, p < .001.
According to LISREEs GFI, however, these restrictions only
slightly worsened the fit of the model (which decreased from
.995 to .987). The NFI indicated a somewhat more substantial
reduction in fit (from .995 to .967, although even .967 is gener-
ally considered very good fit; see Bentler & Bonett, 1980).

Is a Particular Subset of Coefficients Primarily
Responsible for the Discrepancies Among the Two
Samples?

Further analyses explored whether the discrepancies be-
tween the samples occurred primarily among a particular sub-
set of coefficients. Consequently, models assuming identical
coefficients only among the factor loadings and measurement
errors, phi matrix (covariances of the exogenous variables), beta
matrix (path coefficients relating the endogenous variables to
one another), gamma matrix (path coefficients relating the ex-
ogenous variables to the endogenous variables) and psi matrix
(variance-covariance matrix of the error terms of the endoge-

nous variables) were assessed. These results are summarized in
Table 4. Although all such restrictions produced significant
worsening of fit according to the chi-square criterion (all ps <
.001), the overall fit of all models as indicated by the GFI and
NFI is quite good (around .99, see Table 4). These results fur-
ther support the conclusion that the patterns of coefficients
obtained for the two samples are similar. However, because of
the large sample, even small differences are statistically signifi-
cant.

Stage 3: Alternative Conceptualizations
of Teacher Expectations

All results thus far reported allowed each of the three
teacher-perception variables to have unique relations with
other variables in the model. This "three separate variables"
approach was previously used in Jussim (1989). There are, how-
ever, at least two other ways to conceptualize the teacher-per-
ception variables: a "latent variable" model and an "induced
variable" model. The latent teacher-perception model assumes
that each of the three teacher-perception variables represent
indicators of an underlying teacher-perception factor. This
model estimates and removes measurement error from the un-
derlying teacher-perception factor. It is identical to the three
separate variables model, except that only the latent teacher-
perception variable has direct relations with student back-
ground variables, future grades, and MEAP scores (the three
measured teacher-perception variables are directly linked only
to the latent teacher-perception variable).

A second alternative is that the three teacher perception vari-
ables caused an unmeasured teacher-expectation factor and
that this factor influenced student achievement. This induced
variable model (e.g., Bollen, 1989; Heise, 1972) assumes that the

Table 5
Fit Assessment of Different Conceptualizations
of Teacher Expectations

Model

Null
Three separate

variable
Latent teacher

perception
Induced teacher

perception

Null
Three separate

variable
Latent teacher

perception
Induced teacher

perception

x2

Sample 1 (N =

2481.18**

8.39

134.05**

18.47*

Sample 2(N =

7362.61**

39.24**

244.41**

60.25**

df

= 443)

66

9

25

11

1,288)

66

9

25

11

GFI

.997

.952

.993

.995

.969

.992

NFI

.997

.946

.993

.995

.967

.992

Note. GFI = goodness of fit index; NFI = normed fit index.
*p<A0. **p<.001.
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three measured teacher-perception variables are sources of
teacher expectations. It specifies three stages of relations: (a)
Student background variables influence the three teacher per-
ception variables (it assumes no causal relations among teacher
perceptions), (b) the three teacher perceptions influence an un-
measured global teacher-expectation variable, and (c) the un-
measured teacher expectation variable influences final grades
and MEAP scores.

When predictors are correlated (as are the three teacher-per-
ception variables), separate path estimates may be inappropri-
ately small (Gordon, 1968; Pedhazur, 1982). By combining the
teacher-perception variables into a single induced or latent vari-
able, these models might provide a more accurate (and larger)
estimate of relations of teacher expectations to student achieve-
ment than obtained using the three separate variables ap-
proach. Table 5 summarizes the fit assessment of these models.
The latent teacher-perception model failed to fit the data for
Sample l,x

2(25,N= 443) =134.05, p<. 001,GFI = . 952, NFI =
.946, or Sample 2, x

2(25, N = 1,288) = 244.41, p < .001, GFI =
.969, NFI = .967. Although the GFI and NFI indicate adequate
fit, the highly significant chi-square for even the smaller Sam-
ple 1 strongly suggests that this model is not viable. The in-
duced variable model fit the data almost, but not quite, as well
as the three separate variable model. For Sample 1, x20 \,N =
443) = 18.47, p = .071, GFI = .993, NFI = .993; for Sample 2,
x\W,N= 1,288) = 60.25, p < .001, GFI = .992, NFI = .992.
Table 3 shows that the general pattern of results representing
reflection and construction of student achievement obtained
for the latent variable model and induced variable model were
similar to those obtained in the three separate variable model.

Conclusion

Teacher Expectations

This study provided several significant contributions. First,
it showed that (a) the main reason teacher expectations pre-
dicted student achievement was because they were accurate; (b)
there were small self-fulfilling prophecy effects on standard-
ized math test performance; and (c) there were somewhat larger
expectancy effects on grades. Path coefficients relating teacher
expectations to standardized achievement tests were about 80%
lower than zero-order correlations. This means that about 80%
of the correlations between teacher expectations and standard-
ized achievement test scores represents predictive validity with-
out influence (accuracy), and about 20% represents self-fulfill-
ing prophecy.

Path coefficients relating teacher expectations to students'
grades were 45%-65% lower than the zero-order correlations.
This means that about 45%-65% of the correlations between
teacher expectations and grades represents predictive validity
without influence (accuracy), and about 35%—55% represents
expectancy effects. The finding of path coefficients of .3-.4
relating teacher perceptions of performance to grades repre-
sents one of the largest expectancy effects yet obtained in a
naturalistic study that controlled for previous performance.

Because grades reflect teachers' judgments about students'
performance, path coefficients relating teacher expectations to

grades combine two different types of expectancy effects: self-
fulfilling prophecies (teachers' expectations may influence stu-
dents' actual performance) and perceptual biases (teachers' ex-
pectations may influence their own judgments of students' per-
formance). A reasonable heuristic for approximating the
self-fulfilling prophecy effects on grades is to assume they are
similar to self-fulfilling prophecy effects on MEAP scores
(which is indicated by the path coefficients relating teacher ex-
pectations to MEAP scores). On this basis, the last three col-
umns of Table 3 (which show relations to grades and MEAP
scores of all three teacher-perception variables together) sug-
gest that about 25%-55% of the expectancy effect on grades is
self-fulfilling prophecy and about 45%-75% is perceptual
bias.10

A second contribution of this study is that it showed that
these results replicated across two samples, including 98
teachers and over 1,700 students. Furthermore, they replicated
across a variety of conceptualizations of the nature of teacher
expectations. This is important because it attests to the robust-
ness of findings that provide further evidence against the
strong claims regarding the prevalence and power of expec-
tancy effects that are frequently found in many social-psycho-
logical reviews (e.g., Hamilton et al., 1990; Jones, 1986; Miller &
Turnbull, 1986; Snyder, 1984) and empirical articles (e.g.,
Frieze, Olson, & Russell, 1991; Skov & Sherman, 1986; Snyder
et al., 1977), while supporting claims regarding the accuracy of
teacher expectations and limited extent of self-fulfilling pro-
phecies often found in the educational literature (Brophy, 1983;
Dusek, 1975; Meyer, 1985; West & Anderson, 1976).

Gender Bias

The third contribution of the study was its exploration of the
role of student sex in the teacher-expectation process. As pre-
dicted, student sex was related to teacher perceptions in a man-
ner that suggests perceptual bias. Teachers rated boys as having
more math talent than girls and rated girls as trying harder than
boys. Neither of these differences appears to reflect accurate
perceptions of gender differences. Furthermore, these results
contribute to understanding why girls often receive higher
math grades than boys (Kimball, 1989). Specifically, teachers
erroneously assume that girls try harder than boys and then
reward girls for their (misperceived) higher effort with higher
grades.

Teacher perceptions were generally consistent with stereo-
types of gender differences: Boys have more talent and girls
compensate by working harder. These beliefs are quite com-
mon: Adolescents hold similar beliefs regarding their own tal-

10 For example, coefficients for the induced teacher perception
model for Sample 2 (shown in Table 3) are. 10 for MEAP scores and .41
for grades. Our suggestion for disentangling self-fulfilling prophecy
and perceptual bias effects on grades is to assume about. 10 of the .41
effect on grades (or 24%) represents self-fulfilling prophecy and about
.31 (or 76%) represents perceptual bias. Our range of 25%-55% percep-
tual bias and 45%-75% self-fulfilling prophecy derives from perform-
ing these calculations on the coefficients presented in each of the last
three columns of Table 3.
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ents and abilities (Eccles [Parsons], 1983; Parsons et al, 1982),
and parents hold similar beliefs regarding the abilities and ef-
forts of their own children (Yee & Eccles, 1988). Furthermore,
this bias in parents' perceptions of their children's talent and
effort in math appears to be linked to the parents' own cate-
gory-based, gender role stereotypic beliefs regarding the gen-
eral distribution of math talent between boys and girls (Eccles,
Jacobs, & Harold, 1990). Future research should determine
whether a similar mechanism underlies the apparent gender
role stereotyped bias in teachers' perceptions of their students'
talent and effort.

Strong and Weak Constructivist Perspectives

Results generally supported a weak version of social con-
structivism, which argues that although beliefs sometimes
create social reality, people's perceptions usually accurately re-
flect social reality. These results do not support the strong so-
cial constructivist perspective, which assumes that social per-
ception creates social reality as much or more than it reflects
social reality. We do not claim that expectancies are always accu-
rate or never have large self-fulfilling or biasing effects. Attrib-
utes with less objective criteria than math achievement, such as
attitudes and personality dispositions, may be more subject to
biases in social perception (e.g., Cronbach, 1955; Funder, 1987;
Jussim & Osgood, 1989). One should not generalize from this
study to different grade levels or to different types of social
interaction (e.g., between friends). Nonetheless, results of the
current study are consistent with the effect sizes of between .1
and .3 obtained in virtually all path-analytic and meta-analytic
studies of expectancy effects (Cooper & Hazelrigg, 1988; Harris
& Rosenthal, 1985; Jussim, 1989; Raudenbush, 1984; Rosenthal
& Rubin, 1978; Smith, 1980; West & Anderson, 1976; Williams,
1976).

Accumulation of Expectancy Effects

Even small effects may lead to large differences if they accu-
mulate over a sufficiently long time. Thus, part of the accuracy
of sixth-grade teacher expectations may have been based on an
awareness of the results of previous expectancy effects. The
current study, however, did not attempt to assess whether ex-
pectancy effects occurred before sixth grade. Our purpose was
to assess the extent of accuracy, self-fulfilling prophecy, and
perceptual bias within a single social context—from a given
starting point to a particular endpoint among a particular set of
perceivers and targets (see Jussim, 1991, for a more extended
discussion of "single social context"). Our approach is not use-
ful for identifying the "ultimate" extent to which individual
differences in students' achievement result from social con-
structive processes.

Furthermore, the little research on the accumulation of ex-
pectancy effects has yielded a mixed picture. Both Rosenthal
and Jacobson's (1968) field experiment and West and Ander-
son's (1976) naturalistic study found that, rather than accumu-
lating, teacher-expectation effects dissipated after the first year.
In contrast, an observational study by Rist (1970) suggested
that the accumulation of such effects may be quite powerful.

However, because Rist provided no objective or quantitative
assessment of the accumulation of teacher-expectation effects,
identifying naturalistic conditions conducive to powerful ex-
pectancy effects remains a challenge for future research. For
both the practical purpose of understanding how teachers en-
hance or undermine students' achievement and the theoretical
goal of understanding how much social perception constructs
and reflects social reality, empirical research on the accumula-
tion of expectancy effects is sorely needed.
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Appendix

Measures

Teacher Expectations

1. How much natural mathematical talent does this student have?

very little math talent 1 2 3 4 5 6 7 a lot of math talent

2. How hard does this student try in math?

does not try at all 1 2 3 4 5 6 7 tries very hard

2. How much time do you spend on math homework? (Check one
answer.)

1) less than 15 minutes a day
2) 15 to 30 minutes a day
3) 30 minutes to an hour a day
4) an hour or more a day

3. Compared to other students in this class, how well is this student
performing in math?

1 2 3 4 5
near the below the in the above the one of the
bottom of middle of middle of middle of best in
the class the class the class the class the class

Students' Self-Perceptions of Effort and Time on Homework

1. How hard do you work in math?

Students' Self-Concept of Math Ability

1. How good at math are you?

not at all good 1 2 3 4 5 6 7 very good

2. If you were to rank all the students in your math class from the
worst to the best in math, where would you put yourself?

the worst 1 2 3 4 5 6 7 the best

a little 1 2 3 4 5 6 7 a lot
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