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Classroom Factors and Student Characteristics 
Predicting Students' Use of Achievement 
Standards during Ability Self-Assessment 

Douglas Mac Iver 
University of Michigan 

MAC IVER, DOUGLAS.Classroom Factors and Student Characteristics Predicting Students' Use of 
Achieoement Standards during Ability SelfAssessment. CHILD DEVELOPMENT,1987,58,1258-1271. 
The literature suggests that upper-elementary-school students have a strong inclination to conclude 
that they are competent in mathematics. How do students of widely varying abilities reach this 
conclusion? Do task structures, grading practices, and grouping patterns influence the achievement 
standards that students use in reaching a positive evaluation of their ability? Findings from analyses 
of 1,570 upper-elementary students who believe that they are good at math include the following. (1) 
The combination of differentiated task structures and infrequent grades is associated with students' 
low reliance on adults' assessments and across-domain comparisons as bases for their positive self- 
concepts, but the combination of differentiated task structures and frequent grades is associated with 
heavy reliance on these 2 standards. (2) Students' use of social comparison and task mastery is 
stratified according to students' talent levels when grades are frequent, but when grades are infre- 
quent even untalented students decide on the basis of (selective?) social comparisons and (exagger- 
ated?) estimates of task mastery that they are good at math. 

Belief in the self's ability is a fundamen- of systematic, grade-related changes in class- 
tal component of positive achievement moti- room environments (e.g., Eccles, Midgley, & 
vation (e.g., Covington & Beery, 1976; Eccles Adler, 1984; Rosenholtz & Simpson, 1984b). 
& Wigfield, 1985). For this reason, research- 
ers have been interested in the "standards of In testing relations among classroom fac- 
excellence" that students use in deciding tors, student characteristics, and students' use 
whether they are competent in a given do- of achievement standards, this study will 
main (e.g., Blumenfeld, Pintrich, Meece, & focus on two major subclasses within each 
Wessels, 1981; Harter & Pike, 1984; Stipek & standard: within autonomous standards on 
Tannatt, 1984). Veroff (1969, 1977) distin- across-time comparisons (Masters & Keil, in 
guished three broad classes of achievement press; Reuman, 1986) and across-domain 
standards: autonomous standards, which in- comparisons (Marsh, Smith, & Barnes, 1985); 
volve one's own norms; social standards, within social achievement standards on social 
which involve norms set by others; and im- comparison (e.g., Festinger, 1954; Ruble, 
personal standards, which involve the "objec- 1983) and use of adults' assessments (Harter 
tive" mastery criteria inherent in the task it- & Pike, 1984; Minton, 1979); and within im-
self. personal standards on mastery of "everyday" 

tasks and of particularly difficult tasks (e.g., 
It is important to determine the effects of Mac Iver, 1986). 

classroom factors on children's use of these 
achievement standards. If classroom factors Although there is evidence that develop- 
influence the criteria that children use to mental and classroom factors produce a 
judge their ability, then developmental shifts gradual decline in students' ability self-
in ability perceptions may be partly a function concepts in elementary school (e.g., Eccles et  
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al., 1984), "these factors have generally not 
been shown to ovemde the strong student in- 
clination toward positive academic self-
concept" (Blumenfeld, Pintrich, Meece, & 
Wessels, 1982, p. 416). For example, in one 
large sample of upper-elementary-school stu- 
dents, almost 85% reported that they were 
good at math (Mac Iver, 1986). Therefore, 
understanding self-assessment of math ability 
in early adolescence is largely a matter of 
understanding how students maintain a posi- 
tive self-assessment. The present study exam- 
ines how students use achievement standards 
to decide that they are "good at math." 

Classroom Factors That Affect Students' 
Use of Achievement Standards 

Different achievement standards empha- 
size different types of performance informa- 
tion. Classroom task structures, evaluation 
practices, and grouping patterns partly deter- 
mine performance information and thus affect 
students' achievement standards and ability 
perceptions (Marshall & Weinstein, 1984; 
Rosenholtz & Simpson, 1984b). For example, 
Rosenholtz and Simpson argue that certain 
types of classrooms (i.e., "unidimensional," or 
"high resolution," classes) make it easy for 
students to compare their performance with 
classmates frequently and to detect clear per- 
formance inequalities. Students in unidimen- 
sional classes use the same materials, have 
little choice concerning the tasks they per- 
form, and receive instruction as a whole class 
or in definite ability groups. Furthermore, the 
teachers in these classes assign grades fre- 
quently or otherwise provide public assess- 
ments of students' work. 

Investigations comparing unidimen-
sional and multidimensional classrooms have 
consistently found that classroom dimension- 
ality affects the shared perceptions of ability 
differences that develop in the classroom (for 
a review, see Simpson & Rosenholtz, 1986). 
For example, students and teachers in uni- 
dimensional classrooms have higher consen- 
sus on students' relative academic rankings 
than do students and teachers in multidimen- 
sional classrooms. Members of unidimen-
sional classrooms also have ability evaluations 
that are more dispersed and generally lower 
than those found in multidimensional class- 
rooms. 

While important, these investigations 
have not attempted to separate the effects of 
the various classroom organizational vari-
ables. Therefore, one cannot determine 
which of the classroom characteristics exarn- 
ined in these studies are most responsible for 
the observed effects. Moreover, the mediators 
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of classroom dimensionality effects are un- 
clear, although the effects are thought to be 
mediated by variations in children's reliance 
on different achievement standards that result 
from variations in the kinds of performance 
information they receive. 

The present study fills several gaps. First, 
it employs multiple indicators of key class- 
room variables (e.g., task structure) in a large 
and diverse sample. Second, it tests how 
these different variables affect children's use 
of six types of achievement standards in de- 
ciding that they are good at math. 

Hypothesized Effects of Task Structures 
and Grading Practices on Students' Use of 
Achievement Standards 

The visibility and usefulness of social- 
comparative performance information is 
higher in classrooms in which every student 
works on the same task at the same time than 
in classrooms in which students are given 
several alternative assignments from which 
they can choose. This increased salience of 
social comparison is due to the tendency of 
undifferentiated task structures to reduce in- 
traindividual variation in performance across 
time while making inequalities in perform- 
ance across students more interpretable (out- 
comes are more comparable), more salient, 
and more public (e.g., Blumenfeld et al., 
1982; Marshall & Weinstein, 1984; Rosen- 
holtz & Simpson, 1984a). In contrast, allowing 
students to work on their own and to make 
independent choices about what work to do 
and when to do it "reduces the amount and 
the interpretability of academic performance 
information shared among students" (Rosen- 
holtz & Simpson, 1984b, p. 39). Thus students 
in classrooms with differentiated task struc- 
tures may be less likely than those in other 
classrooms to use a social-comparative stan- 
dard to decide that they are good at math (Hy- 
pothesis 1). 

How might differentiated task structures 
influence students' reliance on adults' assess- 
ments? On the one hand, the high level of 
student autonomy in these structures implies 
that students can create their own interpreta- 
tions of academic performance rather than 
accept the definitions of their teachers 
(Rosenholtz & Simpson, 1984a). On the other 
hand, because differentiated task structures 
make it more difficult for students to evaluate 
their own performance through social com- 
parison, students may compensate by relying 
more heavily on adults' evaluations, but only 
if these evaluations are readily available. 
Grades summarize teacher assessments in a 
compact and compelling way. When grades 
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are assigned frequently in classrooms that 
have differentiated task structures, the grades 
may ovemde the multiple performance di- 
mensions created by the task structures 
(Simpson & Rosenholtz, 1986) and make adult 
assessments quite salient. In contrast, if 
grades are assigned infrequently in this type 
of classroom, students' use of adults' assess- 
ments may be quite low. That is, in the ab- 
sence of grades or other formal evaluations, 
students mav find it difficult to iudge how " -
their teacher'rates their performance in differ- 
entiated, multitask environments. In these 
environments, teachers' informal evaluations 
are less comparable and less visible than in 
other organizational arrangements (Bossert, 
1979; Marshall & Weinstein, 1984). Thus stu- 
dents' use of adults' assessments is hy-
pothesized to be a joint function of both task 
structure and frequencylemphasis of grading; 
use of this achievement standard may be par- 
ticularly low when task structures are differ- 
entiated and grades are infrequent but may be 
particularly high when differentiated struc-
tures and frequent grades coexist (Hypothe- 
sis 2). 

The policy of assigning grades forces stu- 
dents to attend to information that is inher- 
ently stratifying (Rosenholtz & Simpson, 
1984a). Although performance feedback of 
some kind may be present in all classrooms, 
in classrooms in which grades are given on 
each assignment, one's level of task mastery 
and one's standing in math compared to class- 
mates are particularly unmistakable.' Thus it 
will be easier for low-ability students to be- 
lieve that they outperform others and master 
their math assignments when no grades are 
given. Conversely, frequent grades should 
reinforce the conclusion of highly able stu- 
dents that they are mastering assignments and 
outperforming others. Thus low-ability stu- 
dents should show greater reliance on mas- 
tery of ordinary tasks and on social compari- 
son for deciding that they are good at math 
when grades are infrequent, and the opposite 
pattern should characterize high-ability stu- 
dents (Hypothesis 3). 

Hypothesized Effects of Ability Grouping 
on Students' Use of Achievement Standards 

There are two major types of ability 
grouping, namely, within-classroom group- 
ing, where students of different ability levels 
are in one classroom but are divided into 
smaller groups on the basis of ability, and be- 

tween-classroom grouping, where students 
are assigned to separate classrooms on the 
basis of ability. Between-classroom ability 
grouping in mathematics is uncommon in 
elementary school but is the most common 
instructional arrangement at the beginning of 
junior high school (Eccles et al., 1984). In 
both types of grouping, a student's group as- 
signment seldom changes across time (Halli- 
nan & Sorensen, 1983; Schafer & Olexa, 
1971). 

Ability grouping affects a wide range of 
student outcomes. For example, within-
classroom grouping increases the variance in 
the achievement distribution of a class (Halli- 
nan & Sorensen, 1983) and influences the for- 
mation of friendships (Bossert, 1979; Hallinan 
& Sorensen, 1985). Furthermore, ability-
group placement serves as an important basis 
for social comparison. For example, children 
in within-classroom ability groups rely 
heavily on group placement as a basis for 
judging the relative reading abilities of their 
classmates (Eder, 1983; Filby & Barnett, 
1982). Students assigned to a high-ability 
group may take their assignment as evidence 
of their superiority to their classmates and so 
may be particularly likely to base their self- 
perceptions of competence in math on a so- 
cial-comparison achievement standard. Con- 
versely, students assigned to a low-ability 
group may be particularly unlikely to decide 
on the basis of social comparison that they are 
good at math (Hypothesis 4). These effects of 
group placement may be stronger in within- 
classroom than in between-classroom ability 
groups because, in within-classroom groups, 
students have daily exposure to the other 
groups (Hypothesis 5). 

Ability grouping is also expected to affect 
children's use of task mastery information 
during self-assessment. One common ratio- 
nale for ability grouping is that it allows teach- 
ers to tailor the difficulty of assignments to 
the ability level of students (e.g., Sorensen & 
Hallinan, 1986). In classrooms in which 
neither ability-grouping nor individualized 
instruction are used, high-ability students are 
likely to receive a high proportion of tasks 
that are easy for them to master. Ability 
grouping makes it more feasible for teachers 
to give these students challenging assign- 
ments. One side effect of giving these stu- 
dents more challenging tasks may be to 
depress their use of success on daily assign- 

Even mastery-based grades encourage students to compare their performances and to develop 
a consensus concerning how students rank in terms of ability. 



ments as a basis for deciding that they are 
good at math because they will be succeeding 
less impressively on the assignments they re- 
ceive (Hypothesis 6). The opposite effect may 
be found for low-ability children if they en- 
counter easier assignments in grouped than in 
ungrouped, nonindividualized classrooms. 

Student Characteristics That Affect 
Students' Use of Achievement Standards 

Students' own characteristics are likely to 
be associated with self-assessment processes. 
For example, sex differences in self-assess- 
ment stmtegies may account in part for females 
having significantly lower ability perceptions 
in mathematics than males have beginning in 
early adolescence even though they actually 
perform as well as, if not better than, males 
(Marsh et al., 1985; Meece, Eccles, Kaczala, 
Goff, & Futterman, 1982). Furthermore, the 
fact that even low-perfoking students tend to 
perceive themselves as basically good at math 
(e.g., Mac Iver, 1986; Reuman, 1986) may in- 
dicate that low-performing students tend to 
adapt their self-assessment strategies to em- 
phasize information indicating that they are 
able. The present study explores how student 
sex and student talent and performance (as 
rated by teachers) are related to students' re- 
liance on different achievement standards in 
reaching the conclusion that they are good at 
math. 

Method 

The present study is based on data col- 
lected in fall 1983 as part of the Transitions in 
Early Adolescence project. 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 students in these districts are Caucasian. 
All teachers in these districts who taught fifth 
or sixth graders who were scheduled to make 
the transition to middleljunior high school the 
following year were invited to participate. 
Ninety-five percent of these teachers ac-
cepted. In this way, 143 classrooms were re- 
cruited for the study: 14 fifth-grade class- 
rooms, 107 sixth-grade classrooms, and 22 
classrooms containing students of more than 
one grade level. Students participated on a 
voluntary basis; 79% (3,24814,110) of all en- 
rolled students participated. 

Case Selection 
Children who answered "yes" to the 

question, "Are you good at math?'were the 

Douglas Mac Iver 1261 

only ones asked to fill out the measures that 
served as dependent variables in this investi- 
gation. Therefore, the analyses reported here 
are necessarily limited to those 2,704 students 
(out of 3,204 respondents) who reported that 
they were good at math. Consistent with past 
research on classroom dimensionality effects 
(e.g., Rosenholtz & Wilson, 1980), only stu- 
dents in "single-grade-level" classrooms were 
analyzed; this restriction eliminated another 
380 students. Because a representative sam- 
ple of students from a classroom is required to 
gain an accurate picture of achievement stan- 
dards in that classroom, classes with less than 
a 70% student participation rate were also ex- 
cluded; this criterion eliminated 412 addi- 
tional students. Of the 1,912 remaining stu- 
dents, 1,570 (80%) had complete data on all 
independent and dependent measures. 

Dependent Variables: Achievement 
Standards Used to Assess Ability 
by Children Who Think They Are Good 
at Math 

Students were first asked to respond 
"yes" or "no" to the question "Are you good 
at math?'Students who answered "yes" were 
then asked to "tell us which of the following 
things have helped you decide that you're 
good at math" by rating items measuring 
their reliance on Adults' Assessments, Social 
Comparisons, Across-Domain Comparisons, 
Across-Time Comparisons, Mastery of Ordi- 
nary Tasks, and Mastery of Difficult Tasks 
(see sample items in Appendix 1). Con- 
firmatory factor analyses suggest that each 
item loads solely and substantially on the fac- 
tor it is supposed to measure and that students 
distinguish among these six positively cor-
related factors (for more details, see Mac Iver, 
1986). The dependent variables in this study 
were created by summing the three items 
defining each factor. 

Classroom Characteristics 
Task structure and deemphasis of 

grades.-Items measuring how often the 
teachers in this sample used differentiated, 
autonomy-promoting task structures and how 
often they assigned and emphasized grades 
were obtained from the classroom environ- 
ment inventory (Midgley & Feldlaufer, 1984) 
that was filled out by teachers (see Appendix 
2). Confirmatory factor analyses suggest that 
each item measures its intended factor (Mac 
Iver, 1986). The maximum-likelihood esti- 
mate of the true correlation between the Task 
Structure and Emphasis on Grades factors is 
- . I1  ( 2  = -1.0). 
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Two composite variables were created by 
summing the component items defining each 
factor. High scores on the Task Structure com- 
posite signify undifferentiated, autonomy-
inhibiting task structures. High scores on the 
Deemphasis of Grades composite signify 
classrooms in which grades are infrequent 
and not emphasized by the teacher. 

Ability grouping.-Ability-grouping prac-
tices were measured through teacher reports. 
None of the teachers in the subsample con- 
sidered in this paper reported using indi- 
vidualized instruction methods. However, 
ability grouping was used in 35 classrooms. 
Teachers in these classrooms were asked to 
report the ability level and type of each stu- 
dent's group. On the basis of this information 
it was possible to classify students into one of 
the following seven categories: ungrouped; 
below-average, average, or above-average be- 
tween-classroom grouped; or below-average, 
average, or above-average within-classroom 
grouped. 

Student Characteristics: Sex, Performance 
Relative to Classmates, and Talent 

Student sex was measured through self- 
report. Student performance relative to class- 
mates and talent in math were measured 
through teacher report using items developed 
by Parsons (1980): "Compared to other stu- 
dents in this class, how well is this student 
performing in math?" (1 = "near the bottom 
of the class," 5 = "near the top of the class") 
and "How much natural mathematical talent 
does this student have? ' ( l  = "very little 
math talent," 7 = "a lot of math talent").2 

Results 

The goal of the analyses was to estimate 
effects of three classroom factors (task struc- 
ture, emphasis on grades, and ability group- 
ing) and three student characteristics (sex, 
math talent, and math performance) on stu- 
dents' use of each of the six major types of 
achievement standards in deciding that they 
were good at math. This goal was reached by 
estimating six different series of multiple- 
regression models, one series for each depen- 
dent variable. The first model estimated in 

each series contained all six possible main ef- 
fects and all 15 possible two-way interactions. 
Each interaction in this model was tested for 
significance. Next, a second model that 
omitted all nonsignificant interactions was es- 
timated. Following usual standards (e.g., 
Pedhazur, 1982, p. 440), a .10 level of sig- 
nificance was used in testing interactions. 
This led to the initial retention of 13interac-
tions in the six analysis sequences. 

Although the number of interactions 
found here is only 1.4 times larger than the 
number that would be expected by chance, it 
should be noted that ordinary multiple regres- 
sion, when applied to nonexperimental data, 
typically underestimates the prevalence and 
size of interactions (e.g., Moms, Sherman, & 
Mansfield, 1986). Two precautions were 
taken to guard against the interpretation of 
"chance" interactions. First, three of the 13 
interactions initially retained were eliminated 
from the final regression models because the 
interactions failed to remain significant once 
the first set of nonsignificant interactions had 
been removed. Second, only interactions that 
appeared consistently in more than one analy- 
sis sequence are discussed in the discussion 
section of this paper. 

After nonsignificant interactions were 
eliminated, the significance of each main ef- 
fect was tested (using a = .05). Nonsignificant 
main effects were deleted from the model un- 
less they were nested in a significant interac- 
tion. Then the model was reestimated. The 
final regression models from each of the six 
analysis sequences are summarized in Table 
1. Whenever multiple comparisons were 
needed to interpret effects in these models, 
Bonferroni tests were used. That is, within 
each family of comparisons considered, the 
error rate was controlled by adjusting the crit- 
ical alpha level to take account of the number 
of comparisons in the family. 

Although the hypotheses in this investi- 
gation were stated in language that befitted 
causal predictions, causality cannot be in-
ferred from this cross-sectional, nonexperi- 
mental data set. Instead, the analyses re-
ported here are designed to test whether the 

q!t is somewhat controversial to measure student talent in math through teacher reports. How- 
ever, objective measures" of math ability (such as achievement-test scores) were not available for 
most students. Fortunately, analyses based on students for whom achievement test data are available 
suggest that teacher reports are remarkably consistent with achievement-test scores. For example, if 
one compares students' percentile ranks on the math battery of the California Achievement Test 
with teacher reports of student talent in math, one finds that they are quite consistent (coefficient 
alpha = .80). 



TABLE 1 

EFFECTSOF SEX (S). ABILITY (A). EMPHASIS (E). MATH GROUP ON GRADES 

TALENT(T). UNDIFFERENTIATION STRUCTURES
OF TASK (U). AND MATH 

PERFORMANCE(P) IN FINALREGRESSIONMODELS 

Effect df F P 

Analysis 1: Social Comparison (R2 = .050***) 

S x A  . . . . . . . . . . .  

E x T . . . . . . . . . .  

S . . . . . . . . . . . . . . .  

A . . . . . . . . . . . . . . .  

E . . . . . . . . . . . . . . .  

T . . . . . . . . . . . . . . .  

P . . . . . . . . . . . . . . .  


Analysis 2: Across-Time Comparison (R2 = .034***) 

S x A  . . . . . . . . . . .  

T x P  . . . . . . . . . .  

S . . . . . . . . . . . . . . .  

A . . . . . . . . . . . . . . .  

T . . . . . . . . . . . . . . .  

P . . . . . . . . . . . . . . .  


Analysis 3: Across-Domain Comparison (R2 = .021**) 

E x A  . . . . . . . . . .  

E x U . . . . . . . . . .  

E . . . . . . . . . . . . . . .  

A . . . . . . . . . . . . . . .  

u . . . . . . . . . . . . . . .  


Analysis 4: Adults' Assessments (R' = .035***) 

Analysis 5: Mastery of Ordinary Tasks (R2 = .069***) 

E x T  . . . . . . . . . .  

E . . . . . . . . . . . . . . .  

T . . . . . . . . . . . . . . .  

A . . . . . . . . . . . . . . .  

P . . . . . . . . . . . . . . .  


Analysis 6: Mastery of Difficult Tasks (R2 = .044***) 

NOTE.-Nonsignificant main effects are listed if they are nested in a significant 
interaction. 

** p < .o1 .  
***p < .001 .  
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hypotheses are consistent or inconsistent with 
the relations actually observed in the data. 

Analysis 1 :  Social Comparison 
Two interactions were retained in the 

final model, namely, a Sex x Ability Group 
interaction and a Deemphasis of Grades x 
Talent of Student interaction. 

To interpret the Sex x Ability Group in- 
teraction, adjusted means on the dependent 
variable for each sex in each type of ability 
group were obtained after controlling for the 
main effects and interactions in the final 
model that do not involve sex or group. Two 
families of Bonferroni comparisons among 
these means were made: (1)the simple main 
effects of sex for each level and type of ability 
grouping and (2) the simple main effects of 
type of ability grouping for each level of abil- 
ity group and sex of child. The only 
significant sex difference was found in above- 
average within-classroom ability groups: boys 
in these groups relied on social comparison 
more than did girls; boys' M = 9.99, girls' M 
= 8.80, F(1,1552) = 9.75, p < .05. The only 
effect of ability-group type that approached 
significance indicated that boys in above- 
average between-classroom groups (M = 
9.12) tended to rely on social comparison less 
than did boys in above-average within-
classroom groups, F(1,1552) = 6.34, p < .lo. 
The results of both families of comparisons 
emphasize the relatively higher use of social 
comparison by boys assigned to above-
average within-classroom groups. 

In Hypothesis 3, it was hypothesized that 
low-ability students would show greater re- 
liance on social comparison as a basis for de- 
ciding they are good at math when grades are 
infrequent than when they are frequent. The 
opposite pattern was predicted for high-
ability students. The Deemphasis of Grades 
x Talent of Student interaction is consistent 
with this hypothesis (see Fig. 1). In studying 
this figure, consider first those students whom 
the teacher rates as having "very little math 
talent." When grades are deemphasized and 
infrequent, the reliance on social comparison 
displayed by these students deviates in a 
poiitive direction from the amount that would 
be predicted on the basis of their relative per- 
formance, ability group, or other variables in 
the final regression model. However, when 
grades are frequently assigned and empha- 
sized, these students show less reliance on 

social comparison than would otherwise be 
predicted. In sum, for students who are below 
the midpoint in talent, use of social compari- 
son as a basis for deciding that they are good 
at math increases as emphasis on grades de- 
creases. In contrast, for students above the 
midpoint in talent, use of social comparison 
increases as grades become more frequently 
assigned and emphasized.3 

There was a main effect of students' rela- 
tive performance on use of a social-com-
parative achievement standard. Students who 
are rated as performing well relative to their 
classmates are more likely than others to indi- 
cate that they have decided on the basis of 
social comparison that they are good at math 
(b = .28, P = .28). 

Analysis 2: Acr~ss-Time 
Com parisonllmprovement 

The final regression model for this de- 
pendent variable contains the Sex x Ability 
Group and the Talent of Student x Perform-
ance of Student interactions as well as the 
four main effects nested in these interactions 
(see Table 1). 

Comparisons among the adjusted means 
involved in the Sex x Ability Group interac- 
tion indicate that boys in an above-average 
within-classroom group (M = 10.43) rely on 
improvement more than do girls in that same 
group (M = 9.46) and also more than do 
boys in an above-average between-classroom 
group, M = 9.58, F's(1,1553) > 8.80, p's < 
.05. 

Figure 2 displays the interactive effects 
of talent and performance (as measured 
through teacher reports) on use of improve- 
ment after controlling for the interactive ef- 
fects of sex and ability grouping on this de- 
pendent variable. For all adolescents except 
the most talented, use of improvement as a 
basis for deciding that one is good at math 
increases at higher performance levels. For 
the most talented children (rated 6 or 7 on the 
seven-point scale), use of improvement re-
mains the same or decreases slightly at higher 
performance levels. 

Analysis 3: Across-Domain Comparison 
The analyses (see Table 1)indicate that 

the more a teacher deemphasizes grades the 
less his or her students use across-domain 
comparisons in inferring math ability ( b  = 
- .43, P = - .62). Undifferentiated task she-

To reduce the clutter that can be created when there are "too many lines" in a figure, only
every other talent level is plotted in Figure 1.Lines representing the "missing" talent levels would 
bisect the angles formed by the intersection of lines of immediately adjacent talent levels. 
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tures are also associated with less use of these 
comparisons (b  = - .23, P = - .28). How- 
ever, these main effects are qualified by an 
interaction. The use of across-domain com- 
parisons is highest in classes with differ-
entiated task structures-if grades are fre-
quent-but is lowest in such classes if grades 
are infrequent. 

The analyses also indicate a main effect 
of ability grouping that is qualified by a 
Deemphasis of Grades x Ability Grouping 
interaction. Children in below-average be- 
tween-classroom groups use across-domain 
comparisons more than do children in above- 
average between-classroom groups, and this 
group difference is larger when grades are 
emphasized than when they are deempha-
sized. 

Analysis 4: Adults' Assessments 
The only main effect in the final model 

not nested in an interaction is the effect of 
students' performance in math relative to 
their classmates (see Table 1).Students who 
are performing well relative to their class- 
mates are more likely to indicate they have 
decided that they are good at math on the 
basis of adults' assessments of their ability 
than are students who are performing poorly 
(b = .17, (3 = .lo). 

The Sex x Ability Grouping interaction 
is similar to those found in Analyses 1and 2. 
Boys in above-average within-classroom 
groups used adult assessments more than did 
girls in those groups (M's = 10.11 and 9.19) 
and more than did boys assigned to between- 
classroom groups of the same level, M = 9.20, 
F's(1,1552) > 8.70, p's < .05. 

The Deemphasis of Grades x Undif-
ferentiation of Task Structure interaction is 
consistent with Hypothesis 2 (see Fig. 3). 
Each line in Figure 3 represents the relation 
between undifferentiation of task structures 
and usage of adults' assessments at a particu- 
lar level of emphasis on grades. The use of 
adults' assessments is lowest when grades are 
deemphasized in highly differentiated task 
structures and is highest when emphasized 
grades and differentiated task structures co- 
exist. 

Analysis 5: Mastery of Ordinary Tasks 
The final regression model contains two 

main effects that are not nested in interac- 
tions, that of performance and that of ability 
grouping (see Table 1). The performance ef- 
fect reflects the positive relation between 
math performance as assessed by teacher and 
use of success on ordinary tasks as a basis for 
inferring math ability (b  = .26, P = .18). 
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FIG.3.-Interactive effects of task structure and de-emphasis of grades on use of adults' assessments 
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The adjusted means used to assess abil- 
ity-grouping effects were ungrouped = 10.15, 
betweenclassroom below average = 10.31, 
betweenclassroom average = 10.43,between-
classroom above average = 9.79, within-
classroom below average = 9.87,within-class-
room average = 10.22, and within-classroom 
above average = 10.06. Two families of 
Bonferroni comparisons among these means 
were constructed. The first family of compari- 
sons included all six possible comparisons of 
ungrouped students with grouped students. 
Students in between-classroom above-aver- 
age groups used success on ordinary tasks less 
heavily than did ungrouped students, 
F(1,1559) = 9.04, p < .05. None of the other 
comparisons in this family was significant. 
The second family of comparisons involved 
comparison of the withinclassroom groups 
with each other and of the between-classroom 
groups with each other. In between-class- 
room groups, the adjusted mean of the above- 
average group was significantly lower than 
the adjusted mean of the average group, 
F(1,1,559) = 12.28, p < .05, and marginally 
lower than the adjusted mean of the below- 
average group, F(1,1559) = 6.34, p < . lo.  
There were no significant differences among 
the adjusted means of the within-classroom 
groups. 

The Deemphasis of Grades x Math Tal- 
ent interaction is consistent with Hypothesis 
3; infrequent emphasis on grades increases 
the use of success on ordinary tasks by unta- 
lented students but decreases the use of this 
standard by talented students. Although stu- 
dents' talent levels are generally positively re- 
lated to their use of success on ordinary tasks, 
this relation is much stronger when grades are 
salient than when they are not. 

Analysis 6: Mastery of D$f;cult Tasks 
Significant main effects indicate that tal- 

ented students use mastery of difficult tasks as 
a basis for their math-ability perceptions more 
often than do untalented students ( b  = .14, P 
= . lo)  and that students who are performing 
well relative to their classmates use this same 
standard more than do students who are per- 
forming poorly ( b  = .16, P = .09; see Table 
1).The Sex x Ability Grouping interaction is 
similar in nature to those found in Analyses 1, 
2, and 4. 

Discussion 

Past research on classroom-dimension-
ality effects has assumed that the infrequent 
grades and differentiated task structures in 
multidimensional classrooms decrease chil- 
dren's reliance on social comparison by mak- 

ing global inequalities in performance among 
students less salient and less visible than in 
other classrooms. However, in this study the 
participants did not report less overall re-
liance on social comparison during self-
assessment in classrooms having infrequent 
grading and differentiated tasks. Instead. the 
results-suggest that the combination of infre- 
quent grades and differentiated task struc-
tures decreases children's reliance on adults' 
assessments and across-domain comparisons. 
That is, in Analyses 3 and 4, an inspection of 
the Deemphasis of Grades x Undifferentia-
tion of Task Structure interactions revealed 
that the lowest use of adults' assessments and 
across-domain comparisons occurred when 
infrequent grades and differentiated task 
structures were combined. 

These results from Analyses 3 and 4 fit 
nicely with the literature on classroom dimen- 
sionality. In regard to adults' assessments, 
Simpson and Rosenholtz (1986)have consis- 
tently found that adults' assessments have 
less of an effect on children's self-assessments 
when classrooms are multidimensional. As ar- 
gued earlier, students may find it difficult to 
judge how their teacher rates their perform- 
ance in these types of classrooms. In regard to 
across-domain comparisons, Rosenholtz and 
Simpson (1984a) would expect multidimen- 
sional mathematics classrooms to prompt stu- 
dents to develop a differentiated conception 
of their math ability rather than a conception 
that is generalized and singular. Without a 
singular self-concept of math ability, ac,ross- 
domain comparisons may be difficult. 

It should be emphasized that the de- 
creased use of adults' assessments and across- 
domain comparisons discussed in the preced- 
ing paragraphs occurred only when task 
structures were differentiated in classrooms 
where grades were infrequent. Students dis- 
played particularly heavy reliance on these 
two achievement standards in classrooms in 
which these differentiated task structures 
were accompanied by frequent grades. 
Grades are comparable criteria that communi- 
cate teacher evaluations in a fairly standard- 
ized way across a variety of subject areas. 
Grades apparently can override the multiple 
performance dimensions created by differ-
entiated task structures and can focus stu- 
dents on adults' assessments and on how 
these assessments compare across subject 
areas. 

As noted earlier, Rosenholtz and Simp- 
son (198413)claim that the policy of assigning 
grades forces students to "attend to informa- 
tion structured to be inherently stratifylng" 



1268 Child Development 

(p. 39). Analyses 1 and 5 support this claim 
(and Hypothesis 3) by demonstrating that, 
when grades are made salient through fre- 
quent assignment and teacher emphasis, stu- 
dents' use of both social comparison and mas- 
tery of ordinary tasks becomes stratified 
according to students' levels of talent as as- 
sessed by the teacher. In contrast, when 
grades are not given on daily assignments, 
students have greater freedom to interpret 
their performance and the performance of 
others in ways that are self-enhancing. Thus, 
when grades are infrequent, even untalented 
students show some inclination to decide on 
the basis of (selective?) social comparisons 
and (exaggerated?) estimates of task mastery 
that they are good at math. 

Although there were significant effects 
involving ability grouping in every analysis, 
they were, without exception, more com-
plicated than hypothesized. The most preva- 
lent finding was a Sex x Ability Group in- 
teraction. Boys assigned to an above-average 
within-classroom group display an elevated 
reliance on social comparison, adults' assess- 
ments, mastery of difficult tasks, and improve- 
ment as bases for their ability judgments. In 
contrast, girls assigned to this type of group 
do not display above-average reliance on 
these achievement standards. This suggests 
that there may be a consistent sex difference 
in how upper-elementary-school students 
react to being assigned to an above-average 
within-classroom group. Because this sex dif- 
ference is discussed in detail elsewhere (Mac 
Iver, 1986), it will not be pursued further 
here. 

It was predicted that, as a result of receiv- 
ing more challenging tasks, students placed in 
above-average ability groups would show 
lower usage of success on daily tasks than 
would ungrouped students of similar ability. 
This hypothesis was supported in between- 
classroom groups but not in within-classroom 
groups. Under within-classroom grouping, 
"high-group" students can directly observe 
the easier cumculum and lower mastery 
levels of other groups. This may help them to 
maintain a belief that their own mastery level 
is high even as they struggle with daily as- 
signments that are more difficult than those 
used in the typical ungrouped classroom. 

The most common effect of students' 
math performance on use of achievement 
standards was a simple positive main effect; 
the higher students performed relative to 
their classmates, the more they reported rely- 
ing on social comparison, adults' assessments, 
and mastery of ordinary and difficult tasks in 

deciding that they were good at math. This 
may indicate that students who are perform- 
ing better than others in math are aware that 
their inference that they are good at math is 
strongly supported by these achievement 
standards, whereas children who are perform- 
ing less well at math are aware that their judg- 
ment that they are good at math is only mod- 
erately supported by these standards. The 
only exceptions to this general pattern oc-
curred for use of across-time comparisons and 
across-domain comparisons. Highly perform- 
ing students, if they have high levels of nat- 
ural math talent, do not usually point to 
improvement as a basis for their ability 
inferences. Perhaps they have been perform- 
ing so well for so long that their consistent 
improvement is not very salient to them as a 
basis for judging their ability. Furthermore, 
highly performing students are not more 
likely than are others to use across-domain 
comparisons; one's performance relative to 
others is largely irrelevant to the use of inter- 
nal, across-domain comparisons. Instead, 
one's performance in math relative to one's 
performance in other subjects is probably the 
crucial predictor of use of across-domain com- 
parisons. 

There are several limitations of the pres- 
ent study that should be acknowledged. First, 
the study does not address the effect of task 
shc ture  on children's use of achievement 
standards in those extremely rare classrooms 
in which tasks are often or always differ- 
entiated and autonomy-promoting. The high- 
est level of differentiation observed in this 
sample was a 10 on the 20-point scale (i.e., 
halfway between "often" and "sometimes"). 
The failure to find a main effect of task struc- 
ture on students' use of social comparison 
may indicate that, even in classrooms in 
which tasks are sometimes differentiated, stu- 
dents still encounter enough "unidimen-
sional" situations to allow them to make inter- 
pretable social comparisons. 

Second, this study does not consider up- 
per-elementary-school students who have 
concluded that they are incompetent in math- 
ematics. If the effects of classroom organiza- 
tion on self-assessment processes is to be fully 
understood, then students' use of achieve- 
ment standards in deciding that they are in- 
competent in math must also be investigated. 

Third, classroom organization influences 
teacher perceptions of students' capabilities 
(Rosenholtz & Simpson, 1984b). Due to this 
"shared variance" between teacher ratings of 
student talent and classroom factors, the test- 
ing of classroom organizational effects while 
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controlling for the effect of teacher ratings of 
student talent may lead to an underestimation 
of the importance of classroom organization. 

Finally, the number of subjects in some 
of the specific ability-grouping conditions was 
rather small. Thus some tests of the effects 
of ability-group type and level on use of 
achievement standards had less than desir- 
able statistical power. 

Environmental psychology is just begin- 
ning to have a significant effect on develop- 
mental psychology (e.g., Higgins & Parsons, 
1983). Investigations, such as the present 
study, that explore the effect of classroom en- 
vironments on children are helpful in iden- 
tifying situational factors that may be respon- 
sible for developmental changes. Although 
the present study was cross sectional, it ex- 
plored the effect of classroom environment 
features that are known to change system- 
atically across the school years. As children 
make the transition into junior high school, 
they encounter greater use of undifferentiated 
task structures and between-classroom ability 
grouping and experience an increasing em- 
phasis on grades (Eccles et al., 1984; Gron- 
lund, 1974). These systematic changes in 
classroom environments may be partially re- 
sponsible for the developmental changes that 
are observed in children's achievement-
related beliefs, attitudes, and behaviors in 
junior high school. For example, although a 
large proportion of sixth-grade students con- 
sider themselves to be good at math. students' 
perceptions of their abiity in mathematics de- 
clines in junior and senior high school (Eccles 
et al., 1984). The results of the present study 
help us to understand the factors that will 
eventually lead many of the less talented stu- 
dents to conclude that they are poor at math. 
Specifically, as emphasis on math grades in- 
creases in junior and senior high school, it 
will become increasingly difficult for less tal- 
ented students to conclude on the basis of so- 
cial comparison that they are good at math. 
Although at first these less talented students 
may be able to use substitute criteria such as 
across-domain comparisons to maintain the il- 
lusion that they are good at math, it is likely 
that these substitute criteria will eventually 
be rejected as not credible. The conception of 
ability that is institutionalized in our class- 
rooms and society emphasizes socialcom-
parative criteria in determining who is able 

(Rosenholtz & Simpson, 1984b). Thus, as chil- 
dren mature, they develop "a realization that 
social comparison is necessary for adequate 
ability inferences" (Nicholls, 1983, p. 192). 
Although mature self-assessors also use im- 
personal mastery-oriented standards, the re- 
sults of this study indicate that a high empha- 
sis on grades inhibits less talented students' 
use of simple mastery just as it undercuts 
their use of social comparison. Thus, as 
grades become increasingly emphasized 
across the school years, less talented students 
will find it increasingly difficult to escape the 
conclusion that they are poor at math. 

The results of this study emphasize the 
importance of distinguishing among different 
classroom environment features, types of 
achievement standards, and categories of stu- 
dents in investigating the influence of class- 
room factors on students' ability self-as-
sessments. For example, the effects of 
classroom organization on students' use of 
achievement standards frequently depend on 
the specific classroom organizational variable, 
achievement standard, and type of student 
under consideration. An understanding of 
self-assessment may require a complex in- 
teractional model of the type advocated by 
Marshall and Weinstein (1984). The present 
study provides some of the critical data 
needed to make construction of such a model 
possible. 

Appendix 1 

Sample Items from Factors 
Measuring Achievement Standards 
That Children Have Used to Decide 
That They Are Good at ~ a t h ~  
Factor 1: Adults' Assessments (a = .70) 

Knowing what teacher thinks about my abil- 
i t y . . .  

Factor 2: Social Comparison (a = .70) 
Knowing how well I do compared to other 

kids my age . . . 
Factor 3: Mastery of Ordinary Tasks 
(a = .65) 

Knowing I usually understand my assign-
ments . . . 
Factor 4: Mastery of D$icult Tasks 
(a = .76) 

Knowing I understand even the hardest types 
of math . . . 

Students indicated whether each standard "has helped me decide I'm good at math" on a 
four-point scale ranging from "not at all hue" (1)to "very hue" (4). Each factor was measured by 
three items. For further information, see Mac Iver (1986). 
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Factor 5: Across-Domain Comparisons 
(a= .80) 

Knowing how well I do in math compared to 
other subjects . . . 
Factor 6: Across-Time Comparisons1 
lmprouement (a= .67) 

Knowing I understand math better each 
year. . . 

Appendix 2 

Composition of Factors Measuring 
Classroom characteristics5 

Factor 1 :  Task Structure (a= .79) 
Most students in this class use the same math 

textbooks and materials. (Reverse scoring was used 
for this item.) 

Students are given several alternative math as- 
signments from which they can choose the ones to 
work on for that ~ e r i o d .  

Students are given the opportunity to work on 
their own for several days before checking with me. 

Students work on a variety of different math 
activities and assignments at the same time in this 
class. 

Factor 2: Deemphasis of Grades (a= .70) 
I give grades on mathhomework assignments. 
I give grades on math classwork. 
I stress the importance of getting good grades 

in math. 
Students are asked to show low grades or un- 

satisfactory work to their parents. 
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