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Rosenholtz and Simpson have suggested that the task structures, ability grouping practices, and
evaluation practices present in a classroom are important determinants of the degree to which
children's ability perceptions become stratified within the classroom. The effects of classroom
practices on stratification of pupils' self-perceptions of math ability were estimated in 67 upper
elementary math classes from schools in predominantly white, middle-income communities.
The results suggest that the effects of task structure depend on the "talent dispersion" (actual
dispersion of ability levels) in the class. In classes in which talent dispersion was high, differentiated
task structures were associated with lower levels of stratification than were undifferentiated task
structures. This effect disappeared in classes in which talent dispersion was low. The dispersion
of report card grades, but not the frequency and emphasis of grading, was positively related to
stratification. The implications of the results for educational theory and practice arc discussed.

In one recent investigation, only 36% of a fifth- and sixth-
grade sample indicated that they would "probably" or "defi-
nitely" take more math "if they didn't have to" (Achievement
Research Laboratory, 1986). One reason why some pupils
want to avoid mathematics is that they believe that they are
poor at the subject (Eccles & Wigfield, 1985). Do certain
classroom practices increase the likelihood that children will
decide that they are poor at math? What classroom factors
promote the development of large differences in pupils' ability
perceptions so that some believe that they are "math whizzes"
and others feel hopelessly incompetent? Why do pupils in
some classes develop ability perceptions that tend to agree
with their teacher's perceptions of them, whereas in other
classes even pupils who the teacher thinks are untalented
somehow maintain enough confidence in their ability to
continue persevering in math? In this study I tested possible
answers to these questions by examining the relation between
certain features of the classroom environment (task structures,
grading practices, and grouping patterns) and the stratification
of children's self-perceptions of math ability.

Rosenholtz and Simpson (e.g., 1984a) and others (e.g.,
Bossert, 1979) have argued that certain classroom practices
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facilitate the development of individual differences in ability
perceptions and produce high within-classroom agreement
concerning the relative ranks of pupils. According to ability
perception formation theory1 (e.g., Rosenholtz & Simpson,
1984b), ability perceptions become stratified (i.e., dispersed
and consensual) in classes in which the task structures, eval-
uation practices, and grouping practices make it easy for
pupils to frequently compare their performance with that of
classmates in situations in which clear performance differ-
ences are likely to be found. Such classes are called unidimen-
sional or high-resolution classes (Rosenholtz & Simpson,
1984b). Pupils in these classes use the same materials, have
little choice concerning the tasks that they perform, and
receive instruction as a whole class. Furthermore, the teachers
in these classes assign grades frequently or otherwise provide
public assessments of pupils' work. Rosenholtz and Simpson
claimed that these practices bring ability differences among
pupils into "high resolution"; that is, ability differences are
more easily discernible when all pupils in a class do the same
task at the same time than when each pupil uses different
materials, works individually, and has some choice regarding
which tasks to do and when to do them. Similarly, pupils can
more readily compare performances and judge relative ability
levels when grades are frequent and publicized than when
they are infrequent or de-emphasized.

In an empirical investigation of these assumptions, Rosen-
holtz and Rosenholtz (1981) and Rosenholtz and Wilson
(1980) categorized 15 fifth- and sixth-grade classes as unidi-
mensional or multidimensional. To test the effects of class-
room dimensionality on ability perception stratification, they
obtained self-, teachers', and classmates' ratings of each pupil's
reading ability. For measures of ability perception dispersion,

1 Rosenholtz and Simpson (1984a, 1984b) called their theory "abil-
ity formation theory." However, the theory is not concerned with the
development of ability per se. Instead, it is concerned with the
development of self-perceptions of ability and with the formation of
beliefs concerning the nature of ability. I therefore call it "ability
perception formation theory" throughout this article.
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they computed the within-class standard deviations of these
ability ratings. They found dispersion to be significantly higher
in unidimensional classes than in multidimensional classes.
Furthermore, within-class consensus on an individual's level
of reading ability was higher in unidimensional classes than
in multidimensional classes.

In a separate study, Simpson (1981) used indicators of
differentiation of task structure, pupils' autonomy, and fre-
quency of grading to identify eight extremely unidimensional
and eight extremely multidimensional third-grade classes. To
measure self-concept dispersion, Simpson calculated the
within-class standard deviations of students' self-reported abil-
ity levels in school work, arithmetic, reading, and social
studies. Dispersion of self-concept of ability in school work
was significantly higher in unidimensional classes than in
multidimensional classes. Furthermore, a greater proportion
of pupils perceived themselves as below average in unidimen-
sional than in multidimensional classes. Last, unidimensional
classes produced higher peer consensus about pupils' perform-
ance levels than did multidimensional classes.

The finding that dimensionality is a correlate of the disper-
sion of ability perceptions in a class has proved to be highly
replicable (see Simpson & Rosenholtz, 1986). Similarly, re-
searchers have consistently found that pupils' self-ratings are
more highly associated with the teachers perceptions of pup-
ils' talent in unidimensional than in multidimensional classes.
There were, however, several important limitations in the
studies in which these effects of dimensionality on the strati-
fication of ability perceptions were reported. First, as Rosen-
holtz and Simpson (1984a) themselves noted, one cannot
determine which of the classroom characteristics examined in
these studies was responsible for the effects that have been
observed. There was no attempt in these studies to separate
the effects of the various indicators of classroom dimensional-
ity.

Furthermore, in neither ability perception formation theory
nor the studies that it has spawned have researchers explicitly
considered the effects of two classroom environment features
that are likely to greatly influence ability perception stratifi-
cation in a classroom: grade dispersion and talent dispersion
(Mac Iver, 1986). Some teachers, especially those who base
grades primarily on how a pupil's performance compares with
that of classmates, typically assign grades that are widely
dispersed. Other teachers weight nonnormative evaluative
criteria highly and thus assign grades that do not necessarily
vary much across students. When there is relatively small
variation in the grades that classmates receive, this narrow
dispersion of grades may foster the belief that the global
performance differences among the pupils are not large. Un-
less other classroom practices (e.g., ability grouping) under-
mine this appearance of relative homogeneity in achievement,
pupils may conclude that everyone in the class is at a fairly
similar ability level (Mac Iver, 1986). Furthermore, when
there is not much variability in the grades that different pupils
receive, these grades provide little information concerning
teacher's perceptions of pupils' talents. This will hinder the
development of high pupil-teacher consensus concerning
pupils' relative ability levels.

The term talent dispersion refers to the heterogeneity of
students' ability levels in the class. Other things being equal,

a wide dispersion of actual talent levels in a class may produce
a wide divergence in pupils' self-perceptions of their ability
levels (Mac Iver, 1986; Reuman 1986). In contrast, when
everyone in the class is of roughly the same ability, there may
be little variance in pupils' ability perceptions. Similarly, it
may be easier for pupils and teachers to reach a consensus
concerning the ranking of pupils according to ability when
talent dispersion is high than when it is low.

Talent dispersion may also moderate the effects of task
structure on ability perception stratification. Rosenholtz and
Simpson (1984a, 1984b) claimed that a "unidimensional"
task organization—in which everyone works on the same task
at the same time and students' autonomy is low—makes
pupils' performances highly visible and comparable. If this is
so, then such undifferentiated, autonomy-inhibiting task
structures may make it easy for pupils in homogeneous classes
to realize that there are no striking ability differences among
themselves. Accordingly, the argument that unidimensional
classes "should compel students to stratify themselves, more
often adopting high or low self-evaluations" of ability (Rosen-
holtz & Rosenholtz, 1981, p. 135) may hold true only in
classes that have moderate or high levels of talent dispersion.

Last, previous researchers on classroom dimensionality
have not explicitly tested the effect of ability grouping on
ability perception stratification. There are two major types of
ability grouping: (a) within-class, in which pupils of different
ability levels are in one class but divided into smaller groups
on the basis of ability, and (b) between-class, in which pupils
are assigned to separate classes on the basis of ability. Within-
class grouping may increase self-concept dispersion above and
beyond the level that would be predicted on the basis of the
actual dispersion of talent (e.g., if explicit placement in a
"high-ability" group leads good pupils to exaggerate their
competence and placement in a "low-ability" group leads
poor pupils to exaggerate their incompetence; see Weinstein,
1988). In contrast, between-class grouping may decrease self-
concept dispersion beyond the level that would be predicted
by talent dispersion (e.g., if placement in a class with others
who are labeled as similar to oneself in ability leads one to
attend less carefully to true diversity in skill levels among class
members; see Mac Iver, 1986).

The purpose of this study was to test the effects of task
structure, frequency and salience of grading, grade dispersion,
talent dispersion, and ability group type on three measures of
the stratification of pupils' self-perceptions of math ability:
(a) the within-class dispersion in pupils' math ability percep-
tions (self-concept dispersion), (b) the proportion of pupils
who perceive themselves to be poor at math, and (c) the
agreement between teacher and pupils concerning each pupil's
level of math ability. Special attention is paid to the possible
role of talent dispersion in moderating the effects of task
structure on ability perception stratification.

Method

Sample

The data were collected as a part of a 2-year, four-wave longitudinal
study, the Transitions in Early Adolescence Project (e.g., Feldlaufer,
Midgley, & Eccles, in press; Reuman, 1986). Beginning in 1983,
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Jacquelynne Eccles and her colleagues collected extensive informa-
tion from more than 3,000 pupils, their teachers, and their parents
during the fall and spring of the children's last year in elementary
school and again during the fall and spring of the next year. The
analyses reported in this article are restricted to data collected at the
first two waves {fall 1983 and spring 1984).

Twelve school districts with varying educational practices were
recruited for the Transitions project. The school districts are located
near a major metropolitan area in the midwest and serve middle-
income communities. Almost 90% of the pupils in these districts are
White. All teachers in these districts who taught fifth or sixth graders
scheduled to make the transition to middle/junior high school the
following year were invited to participate; 95% accepted. In this way,
143 classes were recruited; 14 fifth-grade classes, 107 sixth-grade
classes, and 22 classes containing pupils of more than one grade level.
Pupils were followed the next year into 138 junior high school math
classes. Participation was voluntary; 79% (3,248) of the 4,110 enrolled
pupils agreed to participate.

Case Selection

Report card grades were not obtained in 2 of the 12 school districts
in the Transitions sample. These two school districts were excluded
from all analyses. Because teachers' data concerning the classroom
environment were obtained only in the fall of each school year, classes
that had a different teacher in the spring than in the fall were also
excluded. Likewise, in order to ensure that the ability perception
stratification actually present in each class was accurately reflected in
the measures, classes with less than 70% pupil participation were
excluded. Classes in which data on any of the independent variables
used in these analyses were missing were also excluded. Last, classes
containing pupils of more than one grade level were excluded because
grade level can serve as a basis for ability differentiation in these
classes (Rosenholtz & Wilson, 1980). The total number of classes
included by these criteria was 67. (The total number of participating
pupils in these 67 classes was 1,612).

Measures

Survey questionnaires were administered to pupils in their math
classes. While pupils completed these questionnaires, teachers filled
out an individual assessment battery on each pupil and a classroom
environment inventory. Report card grades were collected from pup-
ils' records. Many of the key constructs were measured by means of
a multiple indicator approach (Sullivan & Feldman, 1979). Multiple
measures of these constructs were obtained, and confirmatory factor
analyses were used to verify that items intended to measure distinct
constructs showed discriminant validity (Mac Iver, 1986; Reuman,
1986). Whenever multiple indicators were available, I created a
composite variable by summing pupils' or teachers1 responses to the
multiple indicators of the construct. The Appendix lists the items
used to create the measures in this investigation and gives internal
consistency reliability estimates for composites. The items were de-
veloped by Parsons (1980).

Dispersion of Talent Levels,
Self-Concepts, and Grades

Within-class variances were used as measures of the dispersion of
math talent levels, math self-concepts, and report card grades in the
class. For each type of dispersion, a measure of within-class variance
was available at two or more different times within the school year.
The variances from different times were averaged to create a single
summary score for the school year.2 For example, each teacher

assessed the mathematical talent of each pupil in his or her class at
each semester (see Appendix, Item A). I computed the talent disper-
sion in each class by finding the within-class variance in these assess-
ments at each semester and averaging them. Similarly, I operation-
alized self-concept dispersion as the mean within-class variance in
self-concept of math ability (Appendix, Composite 1) across semes-
ters. Last, grade dispersion was defined as the mean within-class
variance in report card grades in math across reporting periods. (The
number of reporting periods varied across districts. All districts used
traditional letter grades. Grades were coded in a 14-point scale, on
which A+ = 14, A = 13, A- = 12, B+ = 11, and so on.)

Proportion of Pupils Who Think
They Are Poor at Math

On the student questionnaire, pupils were asked the following
"yes/no" question: "Are you good at math?" The proportion of pupils
responding "no" to this question was determined for each class at
each of the first two waves. For each class, proportions from these
waves were then averaged to obtain a single summary proportion for
the year.

Consensus

For each pupil, I determined (a) the average talent score assigned
to him or her by the teacher and (b) the pupil's average self-concept
of math ability. Then, for each class, the correlation between these
average scores was found and used as the measure of pupil-teacher
consensus. (The correlations ranged from —.13 to .83, with a mean
of .51.)

Task Structure and De-Emphasis of Grades

On the classroom environment inventory, teachers responded to
items concerning how often they used differentiated, autonomy-
promoting task structures (e.g., pupils are given a choice of several
alternative math assignments) and how often they assigned and
emphasized grades in math (see Appendix, Composites 2 and 3).
These items were developed by Feldlaufer et al. (in press). Both
exploratory and confirmatory factor analyses of these items indicate
the presence of two factors, a Task Structure factor and a De-
Emphasis of Grades factor (see Mac Iver, 1986). After reversing the
coding of the first item in the Task Structure factor, I created two
composite variables by summing the component items defining each
factor. High scores on the Task Structure composite signified undif-
ferentiated, autonomy-inhibiting task structures. High scores on the
De-Emphasis of Grades composite signified classes in which grades
were given infrequently and were not emphasized by the teacher.

Ability Grouping

Ability grouping practices were measured through teachers' reports.
On the basis of these reports, it was possible to classify classes as using
no ability grouping (Category A), between-class ability grouping (Cat-
egory B), within-class ability grouping (Category C), or no ability
grouping initially but within-class grouping by the spring of the year
(Category D).

In the analyses, each type of ability grouping (Categories B, C, and
D) was compared with the no-ability grouping category. Category

2 Variances at different time points were highly similar. For ex-
ample, the correlation between grade dispersion at first and second
reports was .82.
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membership was represented by a set of three dummy variables. On
the first dummy variable, "between," classes in Category B were
coded 1, and others were coded 0. On the second dummy variable,
"within," classes in Category C were coded 1 and others were coded
0. On the third dummy variable, "second semester within," classes in
Category D were coded 1 and others were coded 0. (Thus Category
A classes, the "control" classes in which no ability grouping was
practiced, were assigned 0s throughout.) Given this pattern of coding,
in the multiple regression analyses reported later, the F test associated
with a specific dummy variable indicates whether there is a significant
difference between the mean outcome in classes assigned I on that
variable and that in classes that had no ability grouping. (The overall
ability grouping F ratio is also reported in each analysis. This is an
omnibus test that indicates whether there are significant differences
among the means in different categories.)

Results

Although the hypotheses in this investigation were stated
in language befitting causal predictions, causality cannot be
inferred from this nonexperimental data set. Instead, the
multiple regression analyses reported here were designed to
test whether the hypotheses were consistent or inconsistent
with the relations actually observed in the data.

Table 1 lists the means and standard deviations for meas-
ures used in the main analyses and also shows the zero-order
correlations among these measures. The bivariate relations
among the independent variables in the main analyses were
weak and statistically nonsignificant, except for those involv-
ing ability group type. Ability group type was significantly
associated with task structure, grade dispersion, and talent
dispersion; undifferentiated task structures were less common
when within-class grouping was used, and grade dispersion
and talent dispersion were narrower when between-class
grouping was used.

The goal of the main analyses was to estimate the main
and interactive effects of task structure and talent dispersion
and the main effects of grade dispersion, de-emphasis of
grades, and ability grouping on ability perception stratifica-
tion. I reached this goal by estimating three multiple regression
models, one for each measure of ability perception stratifica-
tion. These regression models are summarized in Table 2.

The first regression model explains 43% of the variance in
within-class dispersion of pupils' math self-concepts, F(8, 58)
= 5.46, p < .0001, MSC = 13.44.1 hypothesized that the effect
of task structure on self-concept dispersion would vary, de-
pending on the level of talent dispersion present in the class.
In accordance with this hypothesis, there is a significant Task
Structure x Talent Dispersion interaction (see Table 2). This
interaction is depicted in Figure 1. In studying this figure,
consider first the classes in which talent dispersion was mod-
erate or high and in which task structures were almost totally
undifferentiated (17 to 19 on the 20-point task structure scale).
In these classes, the self-concept dispersion observed deviated
in a positive direction from the amount of self-concept dis-
persion that would be predicted on the basis of other variables
in the model. In classes in which talent dispersion was also
moderate or high but task structures were sometimes differ-
entiated (e.g., 11 on the 20-point task structure scale), the self-
concept dispersion observed was considerably less than the

amount that would be predicted on the basis of the other
variables in the regression model.3 Thus in classes character-
ized by pupils' diversity in math talent, undifferentiated task
structures were associated with higher levels of self-concept
dispersion than were differentiated task structures. This effect
of task structure disappeared in classes in which talent disper-
sion was low.

In addition to the interactive effects of task structure and
talent dispersion, there was a main effect of grade dispersion
on self-concept dispersion. The regression coefficients associ-
ated with this main effect (b — .74, 0 = .40) indicate that the
within-class variance in pupils' self-perceptions of their math
ability increased as the dispersion of report card grades in
math increased. Neither the main effect of de-emphasis of
grades nor any ability grouping effects reached statistical
significance. In sum, the first regression model indicates that
self-concept dispersion is widest when grade dispersion is wide
and when talent dispersion is wide in classes that have undif-
ferentiated task structures.

In accordance with the findings concerning dispersion of
ability perceptions, I found that a greater proportion of pupils
felt that they were poor at math when there was wide variation
in the grades that classmates received and when talent disper-
sion was wide in classes in which everyone worked on the
same assignment at the same time. Indeed, the results in the
second regression model were almost identical to those in the
first. The second model explained 38% of the variance in the
proportion of pupils who believed that they were poor at
math, F(8, 58) 4.52, p = .0003, MS, = .0057. There were no
significant effects of de-emphasis of grades or ability grouping,
but there was a positive main effect of grade dispersion (b =
.02, ft = .50) and a Task Structure x Talent Dispersion
interaction. This interaction is depicted in Figure 2. When
talent dispersion was high, the proportion of pupils who
thought that they were poor at math increased as task struc-
tures became increasingly undifferentiated. At high levels of
talent dispersion, task structure made a difference of up to
.20 in the proportion of pupils who thought that they were
poor at math. This effect disappeared in classes in which
talent dispersion was low.

Similarly, when applied to the antecedents of pupil-teacher
consensus, the third regression model yielded a significant
Task Structure x Talent Dispersion interaction and a signifi-
cant main effect of grade dispersion. Another finding consist-
ent with earlier analyses was that there were no main effects
of emphasis on grades or of ability grouping. The model
explained 26% of the variance in pupil-teacher consensus in
ability evaluation, F{&, 58) = 2.48, p = .02, MSC = .0398. As
anticipated, the direction of the significant grade dispersion
effect was positive (h = .02, 0 = .26). The Task Structure x
Talent Dispersion interaction is depicted in Figure 3. The
relation between task structure and consensus was consistent
with the theorizing of Rosenholtz and Simpson (1984a,

3 A negative number does not indicate a negative variance. Instead,
a negative number indicates how much smaller the observed variance
in self-concept within a class is than the variance that would be
predicted on the basis of the grade dispersion, de-emphasis of grades,
and ability group type in that class.
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Table 2
Effects of Task Structure (TS), Talent Dispersion (TD), Grade Dispersion (GD), De-Emphasis of Grades (DeG), and Type of
Ability Grouping (AG) in Regression Models

Effect

TSXTD
TS
TD
GD
DeG
AG

Between
Within
Second term within

Self-concept
dispersion
(R2 = .43)

F(\,5*Y
14.02
5.38

10.63
12.98
3.82
0.83d

0.00
2.36
0.06

P

.0004

.02

.002

.0007

.06

.48

.95

.13

.80

% with low
self-concept
(R2 = .38)

F(l,58)b

6.88
2.74
5.15

18.96
3.43
0.12"
0.28
0.04
0.01

P

.01

.10

.03

.0001

.07

.95

.60

.83

.93

Student-teacher
consensus
(R2 = .26)

r\ 1, JO)

6.83
7.02
6.08
4.18
0.10
0.80d

2.34
0.40
0.32

P

01
01
02
04
75
50
13
53
57

= 13.44. = .0O57. 'MS, = .0398. "Degrees of freedom were 3, 58.

1984b) when there was above-average talent dispersion in the
class. For example, when talent dispersion was very high (a
variance of 3.7 or so), the correlation between teacher- and
self-ratings of one's math ability was approximately .36 higher
in classes in which tasks were almost never differentiated or
autonomy promoting (19 on the 20-point task structure scale)

than in those in which tasks were sometimes differentiated
and autonomy promoting (11 on the 20-point scale). How-
ever, in classes in which talent dispersion was low, there was
a smaller effect in the opposite direction; that is, higher
consensus was observed when structures were differentiated
than when they were undifferentiated.

More than
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Figure 1. Effects of task structure and talent dispersion on self-concept dispersion.



STRATIFICATION OF PUPILS' ABILITY PERCEPTIONS 501

More than
otherwise
predicted

O.15n

0.10-

QJ

13

0.05-

0.00

o
e-o.05

Q_

-0.10-

-0.15-
Less than
otherwise
predicted

Task Structure

A 11 Sometimes differentiated
X13
D 15 Rarely differentiated
H 17
a 19 Undifferentiated

0 0.5 1
1 1 1 r~

1.5 2 2.5 3
Talent Dispersion

3.5 4.5

Figure 2. Effects of task structure and talent dispersion on the proportion of students who think they
are poor at math.

Supplementary Analyses to Rule Out Some
Alternative Explanations

One problem associated with dispersion scores (e.g., within-
class variances) is that when the distribution of a variable is
skewed, the dispersion of that variable will be related to its
mean. In this study, the distribution of grades assigned within
a class tended to have a slight negative skew. The average
skewness index (Snedecor & Cochran, 1980, p. 78) across 67
classes was -.35 (SD = .48). Thus teachers tended to assign
high grades more frequently than low grades, and the grade
dispersion observed in a class was negatively correlated with
the mean grade given in that class, r(65) = —.42, p < .01.

In each of the earlier analyses, I found that grade dispersion
was related to the stratification of ability perceptions (e.g.,
when grades do not vary widely, a greater percentage of
students believed that they were good at math). Given the
negative association between grade dispersion and mean
grade, it is possible that the grade dispersion effects were
artifactual reflections of a negative relation between mean
grade given and ability perception stratification. In order to
rule out this possibility, the analyses were repeated with mean
grade as an additional predictor. As can be seen in Table 3,
grade dispersion had a significant effect on each of the de-
pendent variables even after mean grade given was controlled.

(Similarly, the Task Structure x Talent Dispersion interac-
tions continued to be significant.) Last, the analyses revealed
two significant effects of mean grade given: A rise in mean
grade of one unit (e.g., from B to B+) was associated with a
.03 drop in the proportion of pupils who felt that they were
poor at math and with a .05 rise in the within-class correlation
between pupils' self-perceptions and the teacher's ratings of
pupils' talent.

Unlike the grades that they assigned, teachers' ratings of
pupils' talent were not skewed appreciably (mean skewness
index = -.18, SD = .39). As a result, the talent dispersion
observed in a class was not significantly correlated with the
mean talent rating given in that class, r(65) = -.19, p > .05.
(If the regression models in Table 2 are reestimated after mean
talent is included as an additional explanatory variable, the
pattern of findings is not altered.)

Pupils' ability perceptions within the class were moderately
negatively skewed (mean skewness index = -.55, SD — .42),
and the class mean self-concept of ability was therefore cor-
related with the self-concept dispersion in the class, r(65) =
—.59, p < .01. To confirm that the classroom environment
features that I examined were related to the dispersion of self-
concept even after mean self-concept was controlled, the self-
concept dispersion analysis reported in Table 2 was repeated
after I first removed that portion of the variance in self-
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Figure 3. Effects of task structure and talent dispersion on student-teacher consensus.

concept dispersion that is predictable once one knows the
mean level of self-concept within the class. In other words,
the analysis was performed on "residual" self-concept disper-
sion scores that reflected the deviation of the observed self-
concept dispersion from the dispersion that would be pre-
dicted on the basis of class mean self-concept. This analysis
(see Table 4) yielded a pattern of findings that were identical

to those in the earlier analysis. Grade dispersion is predictive
of self-concept dispersion (b = .60). Furthermore, the effect
of task structure on residual self-concept dispersion varied,
depending on the level of talent dispersion present in the class
(a Task Structure x Talent Dispersion interaction). As de-
picted earlier in Figure 1, undifferentiated task structures were
associated with higher levels of self-concept dispersion than

Table 3
Supplementary Analyses Controlling for Mean Math Grade: Effects of Task Structure (TS), Talent Dispersion (TD), Grade
Dispersion (GD), Mean Math Grade (MGr), De-Emphasis of Grades (DeG), and Ability Grouping (AG)

Effect

TSxTD
TS
TD
GD
MGr
DeG
AG

Between
Within
Second term within

Self-concept
dispersion
(R2 = .44)

F(U 57)"

13.70
5.45

10.41
8.87
1.08
3.59
0.81*1

0.01
0.13
2.31

P

.0005

.02

.002

.004

.30

.06

.49

.94

.72

.13

% with low
self-concept
(R2 = .49)

F(l, 57)"

7.40
3.40
5.60
9.91

12.49
3.33
0.14d

0.41
0.06
0.03

P

.009

.07

.02

.003

.0008

.07

.94

.52

.80

.86

Student-teacher
consensus
(R2 = .32)

F(l,51)c

7.84
7.41
6.90
7.82
5.14
0.00
0.92d

2.64
0.66
0.38

P

.007

.009

.01

.007

.03

.84

.44

.11

.42

.54
lMSc= 13.42. bMSc= .0048. KMSe= .0371. d Degrees of freedom were 3, 57.
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were differentiated task structures only in classes in which
talent dispersion was moderate or high.

As indicated earlier, pupil-teacher consensus in ability eval-
uation was operationalized as the within-class correlation
between the pupils' self-perceptions and the teacher's ratings
of pupils' talent. When outliers are present in a class (i.e.,
cases for which the self-perception and/or teacher's rating was
distant from the bulk of the data in that class), a correlation
may provide a misleading assessment of the overall linear
association between teacher's ratings and self-perceptions in
that class. Removal of outliers may reveal that the amount of
consensus between the teacher and the pupils is smaller or
larger in most cases than that estimated by the correlation
based on everyone in the class. In order to assess the possible
impact of outliers on the pupil-teacher consensus results
reported in this article, two fifths (27) of the classes were
randomly selected for special inspection. For each of these
classes, a scatterplot depicting the teacher's rating and the self-
rating of each pupil in the classroom was obtained. There
were eight outliers (from 6 of the 27 classrooms); these outliers
were removed, and the within-class correlation between teach-
er's and pupils' ratings were recomputed for each of these
classes. Then the pupil-teacher consensus regression analysis
from Table 2 was redone. As can be seen in Table 4, although
the removal of outliers led to a slight increase in the amount
of variance explained by the pupil-teacher consensus regres-
sion model, it did not alter the pattern of findings in any way.

In summary, several supplementary analyses provided con-
verging evidence that the effects found in the main analyses
cannot be explained away as artifacts. Even after some of the
special problems that may be associated with dispersion and
consensus measures were accounted for, the significant rela-
tions identified earlier remained strong.

Discussion

This study was inspired by ability perception formation
theory (e.g., Rosenholtz & Simpson, 1984b), which focuses
on how classroom organization influences pupils' ability self-
assessments. The results of this study support the general
thrust, as well as some of the specific tenets, of this theory.

However, the results also suggest ways that the current theory
can be elaborated.

The findings suggest that the theory has successfully iden-
tified several critical components of classroom organization
that are associated with the stratification of ability perceptions
in the class. Although these correlational findings need to be
bolstered by additional research, they are consistent with the
assumption that evaluation practices and task structures may
contribute to the development of large differences in pupils'
ability perceptions and may influence pupil-teacher agree-
ment in ability evaluation. However, the findings focus atten-
tion on a new feature of evaluation practices (dispersion of
assigned grades) and on a previously neglected classroom
characteristic (talent dispersion). In past measures of evalua-
tion practices in classroom dimensionality research, investi-
gators have focused on the frequency and salience of perform-
ance evaluations (e.g., Rosenholtz & Rosenholtz, 1981; Simp-
son, 1981). The results of this study suggest that if grades are
given at all, then their dispersion is more important than their
frequency and salience in predicting the stratification of ability
self-evaluations that will be found in the class. Grade disper-
sion has a significant positive relation with each measure of
stratification even after the dispersion of ability levels in the
class is controlled.

In past research concerning the effects of task structure on
the stratification of ability perceptions, investigators have
focused solely on classes that contain a fairly wide dispersion
of pupils' talent levels. In these classes, undifferentiated task
structures have been shown to be consistently predictive of
high stratification, presumably because undifferentiated task
structures make performance comparisons across pupils in-
terpretable, salient, and public (Blumenfeld, Pintrich, Meece,
& Wessels, 1982; Marshall & Weinstein, 1984; Rosenholtz &
Simpson, 1984a). One of my hypotheses was that in classes
containing a narrow dispersion of ability levels, undifferen-
tiated task structures would lead to low stratification because
they would make the relative homogeneity of pupils' ability
levels obvious. As hypothesized, in classes in which everyone
worked on the same task at the same time, stratification of
ability perceptions was high only when talent dispersion was
moderate or high.

Table 4
Supplementary Analyses of Residual Self-Concept Dispersion (After Controlling for Mean Self-Concept) and Adjusted Student-
Teacher Consensus (After Removing Eight Outliers)

Effect

T S x T D
TS
TD
GD
DeG
AG

Between
Within
Second term within

Residual self-concept
dispersion (R2

^(l,58)a

9.68
3.20
8.52

11.47
0.98
0.96L

0.01
2.36
0.09

= .35)

P

.003

.08

.005

.001

.32

.42

.78

.13

.77

Adjusted student-teacher
consensus (R2 = .28)

F(U 58)b

7.14
8.27
6.69
5.29
0.19
1.051

2.82
0.76
0.06

P

.01

.006

.01

.02

.66

.37

.10

.39

.81

Note. TS = task structure; TD = talent dispersion; GD = grade dispersion; DeG = de-emphasis of grades; AG = ability grouping.
a MSC =.0112. b MSe = .0417. c Degrees of freedom were 3S 58.
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In considering the effects of talent dispersion, one should
not forget that talent dispersion was measured by means of
teachers' reports. Fortunately, teachers' ratings of math talent
in this sample were highly consistent with "objective" meas-
ures of math ability (e.g., achievement test scores; see Mac
Iver, 1986). However, to the slight degree that teachers' reports
differed from objective measures, it is an open question
whether the teacher's perception of talent dispersion (com-
municated to pupils in various ways) or the actual dispersion
was more important in influencing ability perception stratifi-
cation in the class.

Type of ability grouping covaried with each of the environ-
mental variables found to have a significant effect on ability
perception stratification. When within-class ability grouping
was used, teachers tended to provide more differentiated task
structures that allowed pupils choice and autonomy. When
between-class grouping was used, not only was there greater
homogeneity of pupils' talent levels in the class, but grade
dispersion was also significantly narrower. Therefore, al-
though no significant direct effects of ability grouping on
ability perception stratification were found, the evidence sug-
gests that ability group type may indirectly contribute to the
development of dispersed and consensual ability perceptions
by partly determining the variation in tasks, talent levels, and
grades that are present in the class.

The existence of ability differences among pupils is a widely
accepted reality in educational theory and practice. My find-
ings are consistent with the speculation that class task struc-
tures and evaluation practices play an important role in
determining whether pupils' ability perceptions will reflect
this reality by becoming stratified. In a class in which some
pupils are much less talented at math than are others, it is not
inevitable that a significant proportion of pupils will conclude
that they are poor at math. The ability differences in this type
of class apparently become blurred when the teacher (a) relies
heavily on nonnormative evaluation criteria and thus assigns
grades that are relatively narrowly dispersed and (b) uses
differentiated task structures that permit high autonomy.
Under these circumstances, few students conclude that they
are incompetent.

Obviously, future research that permits rigorous causal
analysis is needed in order to bolster the interpretations
offered here. If such research yields converging evidence sug-
gesting that classroom environments indeed influence the
degree of stratification present in the class, then the issue of
the desirability of stratified ability perceptions will be raised.
One can argue that it is important for pupils eventually to
develop an accurate perception of their ability in math. Fur-
thermore, for pupils of average ability, it is probably not
debilitating to learn that there are others doing more advanced
work or getting better grades (Blumenfeld et ah, 1982). These
average pupils will typically have enough faith in their math
ability to prompt them to continue to persevere, providing
they perceive math to have sufficient value to make perse-
verance worthwhile (Eccles & Wigfield, 1985; Eccles [Parsons]
et al., 1983). However, for pupils of low ability, the high
degree of stratification produced by some classroom environ-
ments is likely to have a negative effect on their motivation
to master mathematics. If the task structures and evaluation
practices in the class encourage stratification of ability percep-

tions, then low-ability pupils may decide that they cannot
succeed at math even if they choose to try; that is, they may
translate *Tm not as good as most students in math" into "I
cannot learn math." This is likely to lead them to give up,
and "by giving up . . . , low self-concept children condemn
themselves to failure. Their failures, in turn, confirm their
low self-concept, creating a failure-prone cycle" (Eccles &
Wigfield, 1985, p. 190). To add insult to injury, academic
status often becomes the major basis for friendship groups in
unidimensional classes, and thus low achievers are isolated
(Bossert, 1979). Perhaps, for the sake of these children, use of
undifferentiated task structures and strictly normative grading
practices should be avoided in classes in which talent disper-
sion is wide. Instead of placing children (especially low-ability
children) in classroom environments that prompt them to
focus on how their ability compares with that of others, we
should give them environments that direct their energies
toward more fruitful questions, such as "How do I solve the
problem?" or "What do I need to do in order to succeed?"
(Eccles & Wigfield, 1985; see also Dweck & Elliott, 1983; Mac
Iver, 1987;Nicholls, 1983).
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Appendix

Measures

Composite 1: Math self-concept (a, = .80). (a) How good at math
are you? (1 = not at all good, 7 = very good.) (b) 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? (I = the worst, 1 = the best.) (c)
Compared to most of your other school subjects, how good are you
at math? (1 = much worse, 7 = much better.)

Composite 2: Teacher report of task structure (a = . 79). (a) Most
students in this class use the same math textbooks and materials (1
— always, 5 = never.) (b) Students are given several alternative math
assignments from which they can choose the ones to work on for that
period. (1 = always, 5 = never.) (c) Students are given the opportunity
to work on their own in math for several days before checking with
me. (1 = always, 5 = never.) (d) Students work on a variety of
different math activities and assignments at the same time in class.
(1 = always, 5 = never.)

Composite 3: Teacher report of emphasis on grades (a = . 70). (a)
I give grades on math homework assignments. (1 = always, 5 =
never.) (b) I give grades on math classwork. (1 = always, 5 = never.)
(c) I stress the importance of getting good grades in math. (1 = always,
5 = never.) (d) Students are asked to show low grades or unsatisfactory
work to their parents. (1 = always, 5 = never.)

Item A: Teacher report of student talent in math. How much
natural mathematical talent does this student have? (1 = very little
math talent, 1 = a lot of math talent.)
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