-

+

Sex Differences in Teachers’ Evaluative
Feedback and Students’ Expectancies for

Success in Mathematics

Kirby A. Heller
Yale University

Jacquelynne Eccles Parsons
University of Michigan

Herres, KBy A., and Parsons, JacQUELYNNE Eccres. Sex Differences in Teachers’ Evaluative
Feedback and Students” Expectancies for Success in Mathematics, Caip DeveLopMENT, 1981,
32, 1015-1018. Two factors that were hypothesized to be related to sex differences in participa-
tion in mathematics courses—teachers’ use of evaluative feedback and students’ expectancies
for success—were studied. Following the research of Dweck and her colleagues, 5 types of
praise and criticism feedback and attribution statements by teachers were observed in 15 junior
high school mathematics classrooms, In addition, 251 students in seventh and ninth grades com-
pleted questionnaires assessing expectancies for success on familiar and unfamiliar tasks in
mathematics. Contrary to past research, no sex differences were found in the patterns of evalua-
tive feedback used by teachers. Sex differences were alse not found in students’ expectancies

for success on familiar tasks; however,

rls had lower expectancies for success than boys on

unfamiliar or future tasks. Possible explanations for the discrepancies between these results
and those of Dweck, Davidson, Nelson, and Enna are discussed.

When high school mathematics courses are
optional, girls choose to take fewer mathemat-
ics courses than do boys {Sherman & Fennema
1977). This sex difference in participation rates
has both serivus short- and long-term ramifica-
tions. Sherman and Fennema {(1977) have
argued that the failure of many females to take
advanced mathematics courses may be an im-
portant cause of the sex differences tradition-
ally found in mathematics achievement in ado-
lescent males and females. When the number
of years of studying mathematics is equated
for males and females, few sex differences are
typically found on high school achievement
tests. Even more serious are the effects of un-
derparticipation in mathematics by females on
future educational and career options. Because
mathematics is a prerequisite for many college
majors, limited mathematies training effectively
precludes women from entering numerous ca-
reers that include, but are not limited to, those
in science and mathematics.

The purpose of the present study was to
investigate sex differences in two factors that
might be related to participation in advanced
mathematics. The first factor, teachers” use of
evaluative feedback in the classroom, has been
shown to be related to students’ achievement
test scores and achievement attributions (Brophy
& Good 1974; Dweck, Davidson, Nelson, & En-
na 1978}, To assess sex differences directly in
the patterns of evaluative feedback used by
teachers, Dweck et al. (1978) studied teacher-
student interactions in three fourth- and ffth-
grade classrooms, They found that less than
one-third of the total criticism directed at boys
was contingent on academic performance,
while the majority of the criticism was for con-
duct or nonintellectual aspects of work. In con-
trast, more than two-thirds of the total criticism
directed at girls was aimed at the quality or
correctness of their work. The opposite pattern
was seen in the use of praise. The percentage
of total praise that was directed to the quality
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of work was higher for boys than for girls. In
addition, the teacher was more likely to attrib-
ute failure to a lack of effort for boys than for
girls.

Dweck et al. (1978) hypothesized that
since boys receive frequent criticism for aca-
demic as well as nonacademic behaviors, they
can discount these negative evaluations as indi-
cations of their own abilities and attribute them
to a characteristic or enduring attitude of the
teacher. Since the criticism that girls received
was more specific, it was more informative
about their academic abilities. The same rea-
soning applies to the use of praise. Because
girls received more generalized praise from the
teacher, this feedback was less informative
about their ability than the more specific type
of praise that boys received.

The second factor studied in the present
study was students” expectancies for success.
Past research has shown that expectancies for

snoCess are knkad in immnortant an‘ﬁ'nvnmnnf.
saoce T anKeQ o imporant achisvement

related behaviors, such as performance, task
persistence, and task choice (e.g., Batile 1966;
Stein & Bailey 1973}. The relation between ex-
pectancy for success and performance increases
with age, and by adolescence expectancies are
consistently related to the performance of hoth
boys and girls {see Stein & Bailey 1673).

The existence of a sex difference in expec-
tancies for success from mid-childheod onward,
but most espeeia!(l{lr during the adolescent years,
is a common finding {see Maccoby & Jacklin
1974}, Although there are some inconsistencies
in this research, the majority of studies using a
diverse assortment of tasks has found lower ex-
pectancies in females than males, especially
when subjects are asked to form expectancies
about novel or unfamiliar tasks (e.g., Parsons,
Ruble, Hodges, & Small 1976).

In the present study, students in seventh
and ninth grades were asked to complete ques-
tionnaires assessing their expectancies for sue-
cess in mathematics. This age range was chosen
because previous research has identified the
junior high school years as those in which sex
differences in attitudes toward and achievement
in mathematics begin to emerge (see Maccoby
& Jacklin 1974). In addition, teacher-student
interactions in junior high school mathematics
classrooms were observed, and the teachers
rated each student’s likelihood of success in
mathematics. Four sets of analyses were
planned: {a) comparisons of the teachers’ use
of discriminant praise and criticism for boys
versus girls; (b} comparisons of the teachers’
use of praise and criticism for students having

"

high versus low teacher expectancies; {¢) com-
parisons of the teachers’ causal attributions and
expectancy statements for boys versus girls;
and (d) comparisons of boys™ and girls’ expec-
tations for their own math performance.

Method

Subjects

Eight seventh-grade mathematics class-
rooms and seven ninth-grade mathematics class-
rooms were observed. The 15 classrooms were
drawn from junior high schools in middle- to
upper-middle-class neighborhoods in a small
midwestern city. Criteria for inclusion in the
sample were: (a) voluntary agreement by
teacher to participate, and (b} a mathematics
curriculum that was at grade level or slightly
advanced. The second criterion was especially
relevant in the ninth grade, where at least four
different mathematics courses were offered.
Only one of the seventh-grade classes being ob-
served was tracked; the rest had wide variabil-
ity in the students’ levels of ability.

The eight seventh-grade classrooms con-
sisted of 107 boys and 98 girls. The teachers
included six males and two females. In the
seven ninth-grade classrooms, 100 boys and 96
girls were observed. Four of the ninth-grade
teachers were male; three were female.

In 12 of these classrooms, expectancies for
success in mathematics were assessed for the
subset of the students who volunteered to com-
plete questionnaires and received parental per-
mission. Sixty-four girls and 57 boys in the
seventh grade (59% of the total sample}, and
72 girls and 59 boys in the ninth grade (67% of
the total sample) completed the questionnaires.

Observational System
The observational system used was a mod-
ified version of two other systems: Brophy and
Good’s Teacher-Child Dyadic Interaction sys-
tem (1970} and Dweck’s observational proce-
dures (Dweck et al. 1978). The focus of the
classroom observations was on public and pri-
vate interactions between the teachers and indi-
vidual students. Every instance of praise and
criticism to an individual was coded. The teach-
er's use of praise and criticism was subdivided
into three categories: praise or criticism directed
to the quality of the work {(e.g., “You really are
on the ball”; “You should know the answer by
now” }; praise or criticism directed to the form
of the work (e.g., “This paper is very neat”
“You should be working in pencil, not pen”);
:_gnd praise or criticism directed to conduct
(“Look how quietly Ellen is working”; “Stop
talking and pay attention”).
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Explicit causal attributional and expectan-
¢y statements made by the teachers were also
coded. The attributional statements were ex-
planations provided by the teacher of a stu-
dent’s response (e.g., “You did it too fast”;
“You've forgotten how to do it? Well you've
been sick”). These were coded into four cate-
gories: task difficuity; effort; ability; and incor-
rect use of mathematical operation, for exam-
ple, “You used the wrong numerator.” Expec-
tancy statements were expiicit statements re-
garding the teacher’s expectation for a child’s
performance on a specific problem. These were
categorized into four levels, based on how posi-
tive or negative the statement was; for example,
level 1 (the most positive level) included state-
ments such as “These are hard, but you
shouldn’t have any trouble with them.” Level
4 (the least positive level} included statements
such as “You'll get this if you take second-year
algebra, if you get that far.” Two coders rated
each type of statement. The percentage of
agreement for atiributional statements was 84%;
the percentage of agreement for expectancy
statements was 91%.

Student Questionnaire

The questions relevant to this study were
administered as part of a longer questionnaire,
Students were asked six questions about their
expectancies for success in mathematics, To
test the hypothesis that sex differences are
found only in expectancies for novel or less fa-
miliar tasks, the items were divided into those
assessing expectancies for success on a famil-
iar task, such as expectancies for success on
the next mathematics test, and those measuring
expectancies for success on a less familiar task,
such as expectancies for success in advanced
high school mathematics. Responses were based
on a seven-point scale that ranged from “not
at all well” to “very well” Cronbach’s coeffi-
cient Alpha was used to assess reliability. The
Alpha coefficients for the entire scale and for
each of the two subscales ranged from .77 to
.83. The correlation between the two subscales
was r {337) = .B2.

Teacher Questionnaire

Teachers were asked to rate how well each
student was doing this year and how well the
teacher expected each student to do in an ad-
vanced high school math course. Responses to
the first itemn consisted of the teacher's ranking
of each student’s position in the class in terms
of quintile, percentile rankings, for example,
the top 20% of the class, etc. Responses to the
second item were based on a seven-point scale
ranging from 1 = “very poorly” to “very well.”
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Four females and one male served as ob-
servers. Training lasted approximately 3 weeks.
Discussion, the coding of written transcripts,
the coding of videotapes of classrooms, and
actual practice in the classrooms were used in
training. The observers were in each classroom
for 13-15 hours during a 2-month period in the
spring. Observations were recorded for the last
10 of these hours. Classrooms were observed
on different days of the week; data were not
collected during class periods in which atypical
events occurred (e.g., films, tests}.

Observers’ agreements were assessed for 3
or 4 hours per observer, using criterion-related
agreement measures. Both the author and one
other observer served as criterion coders. Re-
liability estimates were obtained prior to data
collection and approximately halfway through
the observations. The mean percentages of
agreement for each observer ranged from 76%
to 82% before data collection; they ranged from
75% to 86% during the study. Percentages of
agreement for individual categories ranged
from 70% to 100%.

The teacher and student questionnaires
were administered after the classroom observa-
tions were completed.

Teachers, students, and observers were not
told about the specific hypotheses of the study.
They were told that the focus of the study was
boys’ and girls’ behaviors in mathematics class-
rooms. All were given detailed information
following the study.

Results

Discriminant Use of Praise and Criticism:
Student Sex Effects

To test the Dweck et al. (1978) hypothe-
ses, five variables were created: percentage of
praise directed to the quality of the work; per-
centage of praise directed to the form of the
work; percentage of criticism directed to the
quality of the work; percentage of criticism di-
rected to the form of the work; and percentage
of criticism directed to conduct. Conduct was
rarely praised and was, therefore, not included
int these analyses. These variables were formed
following the procedures recommended by
Brophy and Good (1970). For example, the
percentage of criticism directed to conduct was
obtained by dividing the number of criticisms
directed to conduct by the number of criticisms
directed to the quality of work plus the num-
ber of criticisms directed to the form of the
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work plus the number of criticisms directed
to conduct.

Because there was wide variance among
classrooms in the frequency of evaluative feed-
back, scores were transformed into standard
score form. Each student in a class thus re-
tained his or her position relative to others in
the class for each variable, and units were com-
parable across classrooms. For initial analyses,
the classroom was used as the unit of analysis
and was treated as a random factor nested
within grade. Thus, the mean scores of boys
and girls within each classroom for each of the
five variables were the dependent measures in
the initial set of ANOVAs.

Neither significant main effects for sex or
grade, nor interactions of the two were found
for any of the five variables. Although the
classroom was considered the appropriate unit
of analysis, additional analyses of variance were
also done on individual scores so that results
could be compared directly to those of Dweck
et al. (1978). Again, no significant effects were
found.

While sex differences were not found in
teachers’ feedback for the sample as a whole,
it is possible that patterns of feedback for boys
and girls may differ in certain classrooms, or for
a subset of the students. To investigate whether
some teachers might be exhibiting the sex-dif-
ferentiated pattern described by Dweck while
other teachers might not, analyses of variance
with sex of student (two levels) and teacher {15
levels) as the independent variables were run
for each of the five dependent variables out-
lined earlier. By necessity, the individual was
the unit of analysis for these ANOVAs. None of
the analyses yielded significant main effects or
interactions.

Praise and Criticism: Teacher-Expectancy and
Student-Sex Effects

In a summary of the research on effects
of teachers’ expectancies on their behavior in
the classroom, Brophy and Good (1974) con-
cluded that sex and achievement level interact
to influence the nature of the evaluative feed-
back received from the teacher. In general,
high-achieving boys receive more praise than
either low-achieving boys or high- and low-
achieving girls. Girls of all achievement levels
are treated more similarly. To test whether pat-
terns of feedback differed for boys and girls
for whom the teacher had high versus low ex-
pectancies, students were divided into two
groups based on teachers” expectancies as mea-
sured in the teacher questionnaire. The class-
room was the unit of analysis, and the depen-

dent measure was the mean score for boys and
girls within each expectancy group (high or
low) and classroom. The 2 (student sex) x 2
(teacher expectancy) x 2 (grade) ANOVAs
were run on these mean frequencies for praise
and criticism. No expectancy-group main ef-
fects or sex x expectancy-group interactions
were found for the use of praise. There was a
significant main effect for sex on the amount
of criticism. Boys received more criticism in
dyadic interactions with the teacher than did
girls (F = 20.72, p <.001). The sex X expec-
tancy-group interaction for criticism was not
significant. There were no significant effects in-
volving the grade-level factor,

Attribution and Expectancy Statements:
Sex- and Teacher-Expectancy Effects

Very few attributional statements were
made by the teachers (N = 76), especially fol-
lowing successful outcomes. Consequently, only
the attributions following unsuccessful out-
comes were coded. The vast majority of attri-
butions were to lack of effort (N = 52). The
x° analyses of the relation between student sex
and type of attributional statement and be-
tween teacher-expectancy group and type of
attributional statement were not significant
{p > .10 in each case), indicating that teach-
ers’ attributional statements did not vary as a
function of either sex or teacher expectancy.

Similar results emerged for expectancy
statements. Very few were made (N =73},
and the majority fell into level 3 (N = 40},
for example, “Come-on, think!” “We had this
before” or “You should know that” The x*
analyses revealed no significant effects of either
student sex or teacher expectancy on the prob-
ability of occurrence.

Student Expectations for Their Cwn
Performance

The data from the expectancy of success
scale, as well as the two subdivisions of the
scale {expectancies of success for current per-
formance and expectancies of success for future
tasks}, were each subjected to a 2 (sex of stu-
dent) x 2 (grade level) ANOVA. Since the
classroom was the unit of analysis, the depen-
dent variable was the mean score of boys and
girls within each classroom.

Neither significant main effects nor inter-
actions were found for the total scale or for the
Scale measuring expectancies of success for cur-
rent performance. There was a significant main
effect for sex in expectancies of success for fu-
ture tasks, F(1,10) = 8.35, p < .02, Girls had
lower expectancies (M = 4.54) than boys (M
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= 5.12). (The 2 x 2 ANOVAs using the indi-
vidual as the unit of analysis yielded compar-
able results.)

3

Discussion

The results from this study clearly do not
replicate those found by Dweck et al. (1678).
There was no evidence supporting the hypothe-
sis that teachers use evaluative feedback differ-
entially or make differential attributions for
boys and girls in junior high school mathemat-
ics classes.

This study differs from that of Dweck et
al. (1978) in several ways. First, the greater
number of classrooms observed in this study as
compared to Dweck et al. provides a broader
sampling of classrooms and schools. It is pos-
sible that the three teachers studied by Dweck
et al. were not a representative group.

Second, the students in this study were ob-
served in junior high school mathematics class-
rooms; the students in the study by Dweck et
al. were in fourth and fifth grades and were
observed in a variety of subject areas. Although
the effects of grade level on the teacher’s use
of feedback have not been systematically stud-
ied, it seems likely that teachers’ feedback is in
part determined by the age of the students.
For example, teachers in junior high school
may give less feedback about the form of the
work than teachers in elementary school, who
may believe that learning to follow classroom
rules and procedures is as important as spe-
cific academic skills.

It is important to note, however, that sex
differences in expectancies for mathematics do
not emerge with any consistent regularity until
late junior high school (see Parsons, in press}.
Thus, it seems especially significant that we
found no sex differences in the behaviors of
junior high school teachers. As Popper (1979)
has discussed, the failure to replicate the find-
ings of Dweck et al. (1978) at this age level
‘and for this subject area is as important to our
understanding of the influences of school ex-
periences on achievement expectancies as a sig-
nificant effect would have been. Future re-
search on teacher's influences is clearly needed
before we will be able to evaluate the fmpact
of teachers on children’s expectations for their
own achievement. Additional information on
fourth- and fifth-grade classrooms is needed to
determine whether our failure to replicate is a
consequence of the different grade level tested
or the broader generalizability of the Dweck et
al. (1978) findings. Given the potential impact
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of the Dweck et al. results on teacher educa-
tion, tests of the replicability and the range
of generalizability of those results are called
for.

The results from this study, however, do
support previous research on sex differences in
students’ expectancies for success. Girls and
boys had similar expectancies for current per-
formance; girls had lower expectancies than
boys for future or unfamiliar tasks. These find-
ings suggest that the relation between expec-
tancies for success and participation in ad-
vanced mathematics should be studied. Re-
search is currently in progress to assess this
relation,
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