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Socialization of Achievement Attitudes and

Beliefs: Classroom Infiuences

Jacquelynne Eccles Parsons, Caroline M. Kaczala, and

Judith L. Mecce

University of Michigan

Pansows, Jacouerynne Eccres; Kaczara, CaroLve M.; and Meece, Jupira L. Socialization
of Achievement Atitudes and Beliefs: Classroom Influences. Cenup DrveropmexT, 1982, 53,
322-339. The relation between classroom experiences and individual differences in expectations
for future success in mathematics courses, selfoconcept of math abilities and perceptions of the
difficulty of math were investigated in an observational study of 17 math classrooms for grades
5-0. 2 questions were addressed: (1) Does the sex of the student or the teacher’s expectation
for the student influence the nature of student-teacher interactions? {2) Do variations in teacher-
student interaction patterns affect student attitudes? Although few sex differences emerged, girls
received less criticism than boys, especially low-teacher-expectancy boys, and high-teacher-expec-
tancy females received less praise than other groups. No support was found for sex differences in
teacher discriminant use of praise and criticism. Some support was found for more general sex
differences and teacher expectation differences in teacher behavior. Multiple-regression analyses,
with the students” past grades used as a control variable, showed that teacher behaviors influ-
ence children’s attitudes but the effects differ for males and females; for example, self-concept
of ability for boys, but not for girls, was predicted by relatively high levels of both teacher
criticism and praise. In general, past grades and student-teacher interaction variables accounted
for a larger percenti]ge of the variation in boys® attitudes than in girls'. In the second set of
analyses 2 types of classrooms were compared: classrooms in which boys and girls had equally
high future expectations and classrooms in which boys have higher future expectations. Boys and
girls were treated differently in these 2 classroom t{;pes. The data suggest that boys and girls
have equivalent expectations when the relative distribution of praise and criticism within a class
across high- and low-teacher-expectancy groups is similar for both sexes,

Introduciion

The link between achievement expectan-
cies and performance has been amply docu-
mented in the achievement literature (see Cran-
dall 1989; Dweck & Bush 1976; Parsons, Ruble,
Hodges, & Small 1976). Within this literature
. females often are found to have lower expec-
tancies than males. This sex difference in ex-
pectancies has been suggested as an important
mediator of the sex differences we observe in
the achievement pattemns of adolescents and
adults. The developmental origin of this sex
difference in expectation has come under recent
investigation. For example, Parsons et al. (1976)
suggested several ways in which teachers and
parents might be perpetuating, if not creating,

this sex difference. The research reported in
this paper is concerned with the socialization
of expectancies in classrooms. While it focuses
primarily on student gender differences, it also
explores more generally the relation between
classroom experiences and individual differ-
ences in expectancies.

In assessing socialization processes within
classrooms, two separable questions need to be
addressed: (1) Are there characteristics of
either the teachers or the students that influence
the nature of the student-teacher interaction
{e.g., does the sex of the student or the expec-
tancy of the teacher influence teacher-student
interaction patterns?); and (2) Do variations
in teacherstudent interaction patterns affect
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students’ self-concepts of ability and expecta-
tions for their own future performance? It is
quite possible that a given variable might yield
sex differences but be wnrelated to students
expectancies. Similarly, it is possible that a vari-
able might yield no significant sex differences
but have a strong relation to the expectancies
of sither boys or girls or both. Both of these
questions are addressed in this stady. Two addi-
tional concerns guided this investigation. First,
we assessed the possibility that some teachers
might have a potentially depressing effect on
girls’ expectancies while others might not. See-
ond, in interpreting the meaning of various
interaction patterns, we distinguished between
- those interactional variables that are under the
control of the student and those which are
under the conirol of the teacher.

GENERAL TEACHER-STUDENT INTERACTION
Patrenrws anp Tueir ReraTion
10 ExpECTATION

Teachers” expectations for their students’
performance have been shown to affect not only
teacher-student interactions but also student
performance {sce Brophy & Good 1974; Cooper
1879). Moreover, while teachers do not typi-
cally have lower expectations for gitls, teacher-
student interaction patterns have been found to
vary as a function of the sex of the student (see
Brophy & Good 1974). While girls are rated
by teachers as being more effective leamners and
more hardworking than boys, boys have the
most interactions of all kinds with their teachers.
In fact, it is the boys for whom the teacher has
high expectations who have the most favorable
interactions with their teachers; low-expectancy
boys are criticized the most, while gitls of all
achievemnent levels are treated similarly to one
another. As a consequence, the way teachers
treat girls for whom they have high expecta-
tions may facilitate achievement less than the
way they treat comparable groups of boys.

These findings suggest that teacher-student
interaction patterns may be important medi-
ators of the sex differences in expectancies. But
the link between teacher-student interaction
patterns and students’ achievement attitudes
{e.g.. expeectancies, self-concepts of academic
ability, and perceptions of task difficulty) has
received very little direct attention. The only
study which attempted to assess the effects of
teacher-student interaction patterns on student
expectations {Dweck, Davidson, Nelson, & En-
na 1978) failed to test for the relationship di-
rectly in the classroom setting. Given the strong
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relation between expectancies and achievement,
those teacher behaviors which vary across types
of children and which have been found to be
critical mediators of the teacher-expectancy ef-
fects ought to be related to student expectations
as well. Based on past literature and on our
general-helief that cognition-mediates behavior;
two separate sets of hypotheses were generated
for the first set of analysis.

Hypotheses Relating Teacher and/ or Student
Characteristics to Student-Teacher
Interaction Patterns

Dweck et al. (1978) predicted and found
that the boys in the fourth and fifth grade {a
total of three classrooms) received more indis-
criminate criticism {criticism focused on con- -
duct and the form of the students’ work rather
than the academic quelity) than girls, while
the girls received more indiscriminate praise.
This differential pattern of feedback, they
argued, should result in girls having lower ex-
pectancies than boys. While data from a labora-
tory study of the feedback patterns supported
their suggestion, no attempt was made to test
the relation between the feedback patterns and
students’ expectancies in the classroom. Based
on this work, it is predicted that boys will re-
ceive more indiscriminate criticism and more
ability-relevant discriminate praise, while girls
will receive more indiscriminate praise and
more ability-relevant discriminate criticism.

Cooper ({1979) argued that teachers use
praise and criticism to shape student question-
ing behavior. In particular, he proposed that
teachers use criticism to reduce the number of
student-initiated questions asked by low-ability
children so that the teacher maintains control
of his or her interactions with these children.
Consequently, it is predicted that teachers’ ex-
pectations for the students will be negatively
related to the amount of criticism given for
student-initiated questions.

Based on the work on teacher-expectancy
effects {see, e.g., Brophy & Good 1974; Cooper
1979), the following relations are expected to
hold: teachers will praise, interact with, and
encourage continued responses from high-ex-
pectancy {(high) students more than low-expec-
tancy (low) students and will criticize “lows”
more than “highs”; these differences will be
meore marked for boys than girls, Consequently,
“high” boys will receive more praise and will
interact more than “high” girls.

Students who have done well previousty
should be more confident of their abilities, and
consequently should initiate more student-
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teacher interactions than students who have
done less well in the past.

Hypotheses Relating Student-Teacher
Interaction Patterns to Students’ Expectations
and Self-Concepts of Ability

There has been little research directly re-

punishing experiences such as criticism will
have a negative effect. Consequently the fre-
quency of praise one receives, and of being
called on, and of being correct should be posi-
tively related to self-concepts of ability and ex-
pectations, while the frequency of criticism and
being-incorrect in—public Tesponses should be

lated fo this issue. Most existing teacher-expec-
tancy work has focused on establishing relations
between student-teacher interaction patterns
and students’ academic performance. Conse-
quently, some hypotheses in this section repre-
sent what we consider to be logical extensions
of the research findings reported in the perfor-
mance literature. Two hypotheses are taken di-
rectly from the work of Dweck et al. (1978).
Other hypotheses grew out of our analysis of
the possible self-concept-relevant inferences or
attributions a student might make from various
classroom interaction patterns.

Since causality cannot be inferred from our
data set, the hypotheses are stated as relation-
ships rather than causal predictions. But, to the
extent that a predicted relationship is not
found, the causal relation implied is also called
into question. Significant predicted relations in-
dicate a possible causal relation that warrants
further laboratory investigation. Nonsignificance
suggests that the implied causal relation is not
operative in the natural classroom sctting even
though such relations may have been demon-
strated in the laboratory. Our specific hypoth-
eses are listed below.

1. Based on the analysis by Dweck et al.
(1978) reviewed earlier, it is predicted that
the percentage of total criticism directed at
the academic content of one’s work will be neg-
atively related to both self-concept of ability
and expectations for future performance, while
the percentage of total praise directed at the
academic content of one’s work will be posi-
tively related to both one’s self-concept of abil-
ity and one’s expectations.

2. Extending the findings relating teacher-
expectancy effects to student performance (see
Brophy & Good 1974; Cooper 1979}, it is pre-
dicted that the following student-teacher inter-
action variables will be positively related to
both students” self-concept of ability and expec-
tations: frequency of interaction, encourage-
ment to continue responding, high praise, and
low criticism,

3. Based on general principles of rein-
forcement, it is predicted that rewarding experi-
ences will have a positive effect on measures of
self-concept of ability and expectancies, while

negatively related to self-concepts of ability and
expectations. Alternatively, it may be the sub-
jective meaning of the feedback that is more
critical. f students are engaging in attributional
analyses, then they should interpret teacher
feedback in terms of the possible hidden mes-
sages regarding the teacher’s expectations for
them. Consequently, frequency of being called
upon, criticism for incorrect answers, sustaining
feedback following an incorrect response, and
lack of praise for correct response may aii con-
vey the message that the teacher expects one
to both participate and do well. Conversely,
both praise following correct response and low
frequency of being called upon may convey the
oppusite message. Both sets of hypotheses will
be tested.

In addition, since students’ past perfor-
mance is related to their current self-concept,
to the teacher’s expectations regarding their
performance, and potentially to the student-
teacher interaction patterns, any relations
emerging hetween teacher-student interaction
patterns and stadents’ self-concepts could very
well reflect the concomitant effect of past per-
formance on both. Thus, analyses will be per-
formed with the effects of past performance
partialed out.

CrassrooM TyeE anp Irs MEDiaTING ROLE

The possibility that not all teachers have
a detrimental effect on girls’ expectancies is the
focus of our second set of analyses. As Brophy
and Good (1974) have pointed out, not all
teachers produce expectancy effects in their
classrooms. Consequently, we were concerned
with identifying a parameter that would allow
us to discriminate between those classrooms in
which teachers were most likely to have a detri-
mental effect on girls’ expectations and those in
which teachers were least likely to have such
an effect. The presence or absence of a sex dif-
ference in the students’ expectations within the
classroom is the parameter we chose. In Anal-
ysis II, interaction variables that discriminate
between these two classroom types, particularly
in terms of the treatment of boys and girls, are
identified and related to students’ expectations.
In keeping wtih the results reported by Brophy



and Good (1974}, independent comparisons
within classroom type are made for children
who have been nominated by their teacher as
“highs” and “lows.” It is predicted that the in-
teractional patterns which vary across these
classroom types will differ most markedly for
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Cronbach’s coeflicient ¢ as a measure of inter-
nal consistency. These scales were then factored
using the exploratory factor analysis program
designed by Joreskog and Sorbom (1978}. Two
factors emerged: one related to self-concept of
math ability and the other related to percep-

“high™ girls and boys.

Method

Sample

The student sample consisted of 498 chil-
dren from 17 math classrooms in grades 5, 8, 7,
and 9. All of these children are included in the
descriptive analyses of classroom interactive
patterns. Only the 275 children who volun-
teered (57% of the available population) to
complete the student guestionnaire are repre-
sented in the analyses invelving the attitudinal
scales taken from the questionnaire. Eight sev-
enth-grade and six ninth-grade classes were
chosen since past research has indicated that
the early adolescent years might be critical in
the formation of sex-differentiated expectancies
in math, Three upper elementary school class-
rooms were included to. provide a comparison

sample for the Dweck et al. (1978) study. Par- -

ticipation varied across classes primarily due to
variations in the individual teacher’s commit-
ment to the study.

Given the tremendous variability in teach-
ing styles (Hearn & Moos 1978) across subject
areas, observations were made in only one sub-
ject area. Math was chosen because it has re-
cently come under intensive investigation due
to a fairly clear developmental pattern associ-
ated with emerging sex difference in self-expec-
tations, confidence in one’s ability, and actual
course enrollments {see Parsons, Adler, Futter-
man, Goff, Kaczala, Meece, & Midgley, in
press).

Instruments

Student questionnaire and school record
date—Students’ expectancies, self-concepts of
ability, and concepts of task difficulty were
measured by questionnaires. The question-
naire consisted of a long series of items each
containing a seven-point Likert-type scale an-
chored at the extremes. Summary scales com-
posed of two or more items were formed using

tion-of the-difficulty of math.-Since expectancies
Ioaded on the self-concept factor, it is most
comparable to the expectancy measures used in
past research. However, given both our interest
in the determinants of sex differences in ex-
pectancies and previous findings suggesting that
the sex difference in performance expectations
is most marked for future math course or less
familiar tasks (Heller & Parsons 1981), the
scale composed of the three items asking for
expectancies in future math courses and in a
math-related career was included as a depen-
dent variable. (Details on these analyses and
the specific items used can be obtained from
the first author. )1

Past grades and performance scores on the
Michigan Educational Assessment Program
(MEAP) and California Achijevement Test
{CAT) were obtained from the students’ school
records. A measure of past performance in math
was created using the data obtained from the
students’ school records. Most recent math
grade and any available scores on the MEAP
or CAT were standardized within the popula-
tion as a whole, The mean of the available
standardized scores for each student was used
as an estimate of past performance. A constant
of 3 was added to make all scores positive. In
addition to these scales, students were asked
to rate how well they thought their teacher
expected them to do in math.

Teacher questionnaire—Each teacher 8lled
out a six-item questionnaire regarding each of
his or her participating students, Fach item was
a seven-point Likert-type scale anchored at the
extremes. Teacher expectancies for each child
were calculated using the mean of two items:
“How wel will do in advanced math
course?” and “How good is at math?”
Since the teachers varied in their use of these
scales, a second teacher-expectancy score was
created by standardizing the initial teacher-
expectancy scores within each classroom, This
standardized score was used to assign children

* The full questionnaire is discussed in more detail in Parsons, Adler, Futterman, Goff,
Kaczala, Meece, & Midgley (Note 1), available from the first author, The full questionnaire
contained the PAQ and the following six additional constructed scales: a shortened version of the
IAR, a measure of sex-role identity, sex typing of the ability of math, utility of math for one’s
goals, incentive value of math, cost of effort needed to do well, perceptions of parents’ use of
and liking of math, perceptions of parents’ beliefs regarding one’s math abilities, and the im-

portance of math.
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to the high-expectancy (“high”) and low-ex-
pectancy (“low”) categories: children above
the mean in each classroom were categorized
as “highs,” children below the mean were cate-
gorized as “lows.”

Observational system.—The observational

Analysis I
ResuLTs

Overview of Measures in Analysis I
Thirty-seven classroom interactional vari-
ables were created; 28 represent raw frequency

system used was a medified version of those
used by Brophy and Goed (Note 2) and Dweck
{Dweck et al. 1978). Sequences of teacher-
student interactions were coded in a vardety of
settings, such as public guestion-and-answer
periods, student-initiated interactions, and pri-
vate teacher-student interactions. The observa-
tion system focused on dyadic interactions or
occasions in which the teacher interacted with
a single student. Interactions in which the
teacher addressed comments to a group of stu-
dents or to the class were not recorded. Re-
cordings of interactions included: (1) who ini-
tiated the interaction; (2} the type of inter-
action initiated; (3) the type of response the
student gave the teacher; {4) the type of feed-
back the student received from the teacher; and
{5) whether the interaction was public and
monitored by the class or was a private inter-
action between the student and the teacher, In
addition, al! instances of praise, criticism, and
statements of causal attributions for perfor-
mance were coded. Attributions were coded
into the following categories: ahility or lack of
ability, effort or lack of effort, and task ease
or difficulty (84% agreement}.

Procedure

Trained observers {four females and one
male) coded interactions between teachers and
individual students during 10 class sessions per
class. Coding began after the observers had
been in each classroom for three to five sessions
familiarizing themselves with the teacher’s gen-
eral style and with the students’ names. Ob-
server rebability was assessed for 3 or 4 hours
per observer, 1-2 hours taken prior to data
collection and 1-2 hours taken approximately
halfway through the observational period. The
mean percentages of agreement at each day of
collection for each observer ranged from 75%
to 868% on both an estimate of total agreement
and an estimate of the reliability for particular
behaviors. Observation was completed in a 2-
month period in the spring of 1978.

Questionnaires were administered to both
teachers and students in a 2-week period fol-
lowing the observation of each classroom. Stu-
dent questionnaires were group administered
in two 30—40-min sessions. Teachers filled out
their questionnaires at home, returning them
on a specified date.

counts, These raw frequency scores were con-
verted to the average number of times each
type of interaction cccurred each class period
that the student was present. {A summary of
the raw frequency data and tests of differences
in these frequencies between groups of males
and females and high-expectancy and low-ex-
pectancy students can be obtained from the
first author. )

Nine of the variables represent proportions
of varipus types of intermetion frequencies
Since proportions can be formed only if the
student has a score for the denominator fre-
guency, only students who, in fact, interacted
with the teacher have scores for these variables.
Since the modal frequency for many of the 28
mean frequency scores was zero, the N for some -
of these analyses is slightly less than half the
total sample.

The 37 observation variables were grouped
into three categories: behaviors characteristic
of teacher style (teacher behaviors under pri-
mary control of the teacher); behaviors charac-
teristic of student style (behaviors under pri-
mary caontrol of the student); and behaviors
dependent on both teacher and student style
(behaviers requiring interactive responses of
both the teacher and the student). A list of the
variables is presented in table 1.

Individual Difference Analyses

To test for sex and teacher-expectancy
group differences in interaction patterns at
the individual level, analyses of variance with
planmed paired comparisons were nm on each
of the 37 interactional variables, on the three
student attitudinal variables, and the measure
of student’s past performance in math. Inter-
actional scores for these analyses are the aver-
age number of interactions each student re-
ceived per class period present. Means for all
significant effects are displayed in table 2.

Nine variables yielded main effects for sex.
Compared to males, females had lower future
expectancies, F = 5.55, p = .015; believed
math was more difficult, F = 4.10, p = .044;
received less total criticism, F = 8.18, p =
.005; work criticism, F = 6.58, p = .011; and
conduct ecriticism, F =6.21, p=.013; had
fewer of their response opportunities criticized,
F =7.00, p == .009; had a smaller proportion of
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their total interactions criticized, F = 6.13,p =
.014; and asked more questions, F = 10.84,
p = .001, especially procedural questions, F =
8.74, p = .003. In comparison to males, then,
females, on the average, have lower future ex-
Peetancies, see math as more difficult, receive

less-criticism,-and-ask-more-questions;

Twelve main effects for teacher-expectancy
groups emerged. Relative to low-teacher-expec-
tancy children, high-teacher-expectancy chil-
dren had done better in math in the past, F =
69.86, p = .0000; had higher self-concepts of
their math ability, F = 95.29, p = .0000; had

higher future expectations for success, F =
47.81, p = .0000; saw math as easier, F =
46.25, p = .D000; received slightly less work
praise, F = 3.66, p = .056, and total praise,
F = 437, p = .087; had a higher proportion of
their questions praised, F = 4.00, p = .047;

received Tess conduct “criticism;, F-="4:87,p =
.028, and less total criticism, F = 6.22, p =
.013; had fewer of their response opportunities
criticized, F = 5.00, p = .026; received fewer
teacher-initiated dyadic interactions, F = 15.61,
p = .0001; and fewer total teacher-initiated in-
teractions, F = 6.91, p = .009. Of these, four

TABLE 2

MEeaN PROPORTIONS FOR SIGNIFICANT PROPORTIONAL INTERACTION VAR:ABLES, MEAN FREGUENCIES PER

Fa N

STUDENT PER CLass PERIOD FOR SIGNIFICANT INTERACTION VARIABLES, AND MEAN SCORES
FOR STUDENT PERFORMANCE AND (QQUESTIONNAIRE RESPONSES

FEMALE Male
Ovezare Low High Low High
VARIABLES Mean Expectancy Expectancy Ezxpectancy Expectancy
Mean proportions:®
Teacher style variables:
% interactions yielding
criticism®. .. ...... ... 13.205 (413> 11.6% (8%) 9.99, {112} 16.6%, {101) 14.6% {115)
- 9, interactions yielding
praised . ... ... L, 6,59 (413) 8,69 (85) 4.39, (112) 6.0% (101} 7.4% (115
Joint style variables:
97, student-initiated
questions yielding
praiset.............. 1.8 {199) 07, (38) 1.09%, (39 207, {48} 5,49, (54)
Mean frequencies per child per session present:*
Teacher style variables:
Teacher-initiated
dyadiesde. ... .. ..., .08 (426) .08 (8%} A5 (114) 13103 .05 {120)
Teacher-initiated
inferactions®. ........ .28 (426) 3189 26 {114) .33{103) .23 (120)
Conduct criticismede. | . .16 (426) .12 (89) 2114 .27 (103) 13 (1203
Total work criticisme. . . . 01 {426) .005 (89) 006 (114) .02{103) .Gt (120}
Total criticismede, . . .. .19 {426) .15 (89) L14 (114) .31 (103) .16 (120)
Response opportunities
vielding criticism®de, | 17 {426) .13 (893 13 {114 .26 {103) L5 (120)
Total work praise. . .. .. .08 (426} .11 (89} .06 (114) .08 (103 JO7 (120)
Total praises,. ... ... .. .08 (426) .11 {89) 06 {114) .09 (103} 07 (1200
Student style variables:
Student-initiated
procedure questions?. . 06 (426) (0B (&%) 07 (114) .04 (103) .04 (120)
Student-initiated :
quesgions®. . ..., ... .. .25 {426) .29 (89) 41 (114) .16 (103) 16 (120)
Student and teacher guestionnaire responses and student past performance: mean response:
Past performances!. . .. ... 3.09(291) 3.58 (69 4.31 (88) 3.47 (53) 4.32 (31)
Teacher expectancy=e. . ... 4.21 (483) 3.22 {106} 5.20(128) 3.03 (1t 5100130
Math ability conceptedd. .. £.91 (286} 4.33 (600 51209 4,32 (52} 5.47 (82)
Task difficuliy conceptesh 4 47 {285) 5.00 (60) 4,31 (91 4.84 (52} 4.02 (82)
Future expectanciesseh ,,  5.00(323) 4.60(76) 5.21 (99) 4,70 {60} 3.63 (8%)

» Based on observations.

b N = pumber of students represented in the proportion or frequency of scale meat.

© Significant sex effect, p < .03,

4 Significant teacher-expectancy X sex interaction effect, < .05,

© Bignificant teacher-expectancy effect, p < .05,

f Based on standardized summary score of past grades and performance on standardized tests.

% Based cn teacher’s rating of each student.

5 Based on student’s seif-rating on student questionnaire.



variables {conduct criticism, total criticism, re-
sponse opportunities criticized, and teacher-ini-
tiated dyadic interactions) yielded a significant
expectancy group X sex interaction, indicating
that the expectancy group effect was significant
only for males. In comparison to low-expec-

tancy -children;-then; -high-expectancy-children
have done better in the past, have higher self-
concepts of their ability, see math as easier, re-
ceive less total praise but have a higher propor-
tion of their questions praised, and have fewer
teacher-initiated interactions.

Six teacher-expectancy group X sex inter-
actions were significant. Both high-teacher-ex-
pectancy and low-teacher-expectancy males and
low-teacher-expectancy females had a higher
propertion of their interactions praised than did
high-teacher-expectancy females, F = 4.86, p
= .028. Females in the high-teacher-expec-
tancy group had a lower self-concept of their
math ability than did males in the same expec-
tancy group, F = 3.19, p = .075. Low-expec-
tancy males received more conduct criticism,
F = 4.69, p = .031; more total eriticism, F =
4.48, p = .035; more teacher-initiated dyadics,
F =5.36, p = .02; and had more of their re-
sponse opportunities criticized, F = 4.4, p =
.037, than all other groups. Thus, high-expec-
tancy females have lower self-concepts of their
ability than high-expectancy males; high-expec-
tancy females have the smallest proportion of
their interactions praised; and low-expectancy
males receive the most criticism and the most
teacher-initiated dyadics.

Since the present sample was predomi-
nantly seventh and ninth graders and the sam-
ple in Dweck et al. (1978) consisted of fourth
and fifth graders, we ran additional ANOVAs
for the fifth and sixth graders on the variables
derived from the Dweck et al. (1978) hypoth-
eses. None of these were significant. As was true
in the total sample, fifth- and sixth-grade boys
received more total criticism than girls, F =
493, p= 01, but the discriminant quality
(ie., the proportion associated with the aca-
demic content of a student’s work rather than
conduct or form) of both criticism and praise
was equivalent across the sexes,

Relations between Interactional Variables
and Student Attitudes

Correlations were used to assess relations
between (1) observation variables and the stu-
dents’ seif-concept, (2) observation variables
and the students’ perceptions of their teacher’s
expectancy for them, and (3) observation vari-
ables and the teacher’s actual expectancy for
the students.
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Correlations across the sexes and within
each sex were used as the initial step in as-
sessing relations between each of the 36 inter-
action variables and the student self-concept
measures. Very few significant correlations
emerged. The significant relations are summar-

ized-in-table-3. Fhe-general pattern-of relations——

is similar for boys and girls: high self-concepts
of math ability, low ratings of task difficulty,
and high future expectancies were related most
sirongly to the teachers’ written expectations
even when the effects of past performance were
partialed out ({partialed » of teacher expectancy
to students’ self-concept of ability = .43, p <
.01; to students’ rating of task difficulty = —.26,
p < .01; and to students’ future expectations =
26, p < .01).

Among the observation variables, work
criticism had the strongest and most consistent
effect on student attitudes. For both girls and
boys high levels of work criticism in publie re-
sponse opportunities and high proportions of
criticism associated with -academic work were
related to high sef-concepts of ability, low esti-
mates of difficulty, and high future expectan-
cies. The total amount of criticism received was
related to low estimates of difficulty only for
girls.

The relation between praise and student
attitudes was less clear. A relation between
praise and a low estimate of math diffiealty was
found for all students, but a high amount of
praise was related to a high ability concept only
for boys, In addition, the proportion of praise
focused on work was positively related to abil-
ity concept and future expectancies only for
boys.

The use and interpretation of student-ini-
tiated questions also rgistingujshed girls and
boys. Among boys the number of questions
they asked related positively to how hard they
thought math was, while the number of ques-
tions girls asked was unrelated to their esti-
mates of difficulty. A high number of stu-
dent-initiated questions criticized related to
low-ability concept and low expectancies for
all students.

To provide additional light on these rela-
tionships, we asked the students to give us
their estimate of their teachers’ expectations for
them. If teachers” influences on students self-
concepts are mediated by inferential processes,
then there ought to be a relation between the
interactional variables and the students’ percep-
tions of their teachers’ expectations for them.
Significant correlations testing these relations
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are presented in table 4. For both boys and
girls, frequency of direct questions and teacher-
initiated interactions were positively related to
perceptions of teachers’ expectancies while the
percentage of student questions yielding praise
was positively related to perceptions of teach-

-grs’-expeetationsfor -girls-and - negatively -for--

boys. In addition, total work praise and total
praise were both positively related to percep-
-tions of teacher’s expectancies for boys only.
Tnterestingly, it is only these last two relations
that coincide with the relations existing between
the interactive variables and the students” self-
concept of ability: praise was related to self-
concept of ability for boys only.

The variables relating to students’ percep-

tions of teacher expectancy were not the same
variables that related to actual teacher expec-
tancies. For all students, teachers’ expectancies
were related negatively to the number of
teacher-initiated dyadies and to the amount of
criticism given. There was no relation between
teacher praise and teachers’ expectancies.

Since we are most interested in the biasing
effect of teacher-student interactions, the vari-
ables identified above were entered with past
performance into stepwise regression analyses.
Past performance, as the control variable, was
entered into the analyses at the first step, allow-
ing for the assessment of the magnitude of the
effects of teacher-student interaction patterns
on each of the three criteria measures over and

above the effect of the child’s past history of
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performance in math, Because the sample size
and membership fluctuated so markedly as the
various proportional variables were added to
the analyses, only the mean frequency data
items and the two proportional items on which
there were data for 90% of the sample were

-used-in-these analyses. The independent effects
of the other propertional items with significant
zero-order effects were tested with partial cor-
relations. In each set of analyses, regressions
- were run on samples composed of both sexes as
well as on samples composed of each sex sepa-
rately. However, since the frequencies and vari-
ance of some of the variables differed in the
male and female sample and since the psycho-
logical meaning of any of these interaction vari-
ables 15 a function of one's total interactional
patlern, no att
gare the correlations for males and females di-
rectly or to interpret differences in the size
of the various correlations. The results of the
multiple-regression analyses are presented in

table 5.

With regard to self-concept of ability, past
performance accounts for the largest share of
the variance for both boys and girls. For girls
the number of student-initiated questions yield-
ing criticism is negatively related to self-con-
cept; while for boys the number of negates with
feedback is negatively related and both the
amount of total praise and number of response
opportuniities yielding work criticism are posi-
tively related to boys’ seH-concept. For the pop-

et avvna el B AtEb A e
SIGPT WAS mMase 0 indr O0m- .

TABLE 4

ZERQ-ORDER CORRELATION MATRIX: OBSERVATIONAL VARIABLES X CHILD'S PERCEPTION OF
TeacHER EXPECTANCY AND TEACHER'S ACTUAL EXPECTANCY POR THE CHIED

Torar Frmare Marg
Child’s Child’s Child’s
Perception  Teacher Perception  Teacher Perception Teacher
of Espectancy of Expectancy of Expectancy
Teacher for Teacher for Teacher for
Expectancy  Child  Expectancy  Child  Expectancy  Child
TFeacher-initiated dyadies....... ... .. 07 — 24 .16 — .11 — .01 — .32
Direct questions, .................... L20%* L13%* .18+ 10 22 .14
Teacher-initiated interactions... ... .. 207 -0 JH 07 L20* —.09
Total criticlsm, . ... e 07 S 11 —.13% .05 — .32k
Total work praise L14% —.05 .09 —.04 it — .06
Total praise. ..., ..., BTy — .06 .09 — .03 19 — .09
2% praise on work il .09 .02 - .19 .00 23
% interactions yielding criticis —.iZ —.19** — . 18%¥ — 1o — .07 —.17*
Y% student-initiated guestions yielding
praise.. . ...... ... ..ol - 19* 09 .19 03 —.28* .14
% student-initated questions yielding .
[ 2130 -+ T — .08 - .10 —.04 —.12 —.20 —.17

*p <05
% p <01
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ufation as a whole, high self-concept is predicted .

by high past performance, relatively high pro-

ortions of interactions yielding praise, relatively
iigh incidence of work eriticism, low incidence
of public feedback following a public error, and

low incidence of criticism following a student-

“relatively” because actual incidence rates of
both praise and eriticism are quite low. Conse-
quently, it would be misleading to suggest that
absolutely defined high levels of praise or crit-
icism would produce similar effects.) In com-
bination, past performance and the interac-
tional variables accounted for a higher propor-
tion of the variance in self-concept for boys
than for girls.

Mirroring the results obtained for self-
concept of ability, high future expectancies are
predicted by high past performance, high levels
of work criticism in response opportunities, low
levels of teacher criticism in response to stu-
dent-initiated questions, and feedback follow-
ing public errors. Again these variables ac-
counted for more variance among the boys than
among the girls.

With regard to beliefs about task difficulty,
past performance again accounts for a large
share of the predicted variance for both boys
and girls. Both percent of interactions yielding
criticism and total praise are negatively related
to girls’ rating of the difficulty of math. For the
population as a whole, the belief that math is a
difficult subject is predicted by low past per-
formance, low proportion of interactions yield-
ing criticism, low levels of work eriticism and
total praise, and relatively high levels of public
feedback following an error.

Tt has been suggested in previous research
that the sex difference in proportion of variance
accounted is a consequence of a sex difference
in the amount of variance on either the pre-
dictor or eriterion variables. F tests were used
to ascertain whether this hypothesis might be
a viable explanation for the sex differences we
found in the proportion of variance accounted
for on the three criterion measures. There were
no significant differences in amount of variance
on any of the relevant variables,

The partial correlation analyses revealed
four additional significant effects when past
performance was partialed out. Self-concept of
ability was related positively to the propor-
tion of a student’s questions vielding praise for
girls only, partialed r = .28, p < .05, and nega-
tively to the proportion of student questions
yie}cﬂng criticism for the sample as a whole,

initiated-questiom—(We-include-the qualifier-of -
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partialed r = —.22, p < .05. Similarly, for the
sample as a whole, future expectancy was re-

lated negatively to the proportion of a student’s

questions  yielding criticism, partialed r=
—.194, p < .05, and the belief that math is
difficult was related negatively to the propor-

tion-of -a-student’s criticism-that was focused-on

work, partialed r = —.198, p < .05,

Discussion

Relations of Teacher and Student
Characteristics to Classroom Interaction
Student sex was related to student-teacher
interaction patterns but not in the manner pre-
dicted by Dweck et al. {1978). The nature of
the sex differences that emerged largely repli-
cated the fndings reported by Brophy and

Good (1974}: girls as a Whol‘eY receliJve{i less
criticism than low-teacher-expectancy boys;
high-teacher-expectancy girls, in particular, re-
ceived less praise than other groups. In addi-
tion, girls asked more questions than did boys.
Low-teacher-expectancy boys got a dispropor-
tionate amount of criticism and teacher-ini-
tiated dyadic interactions. Other than these few
differences, boys and girls were treated simi-
larly. Unlike other studies (e.g., Brophy & Good
1974; Fennema, in press), on the average, the
boys and girls in this sample participated
equally; low-expectancy boys were slightly
more likely to engage in private interactions
and girls were slightly more likely to engage in
public interactions. But these differences were
small.

Teacher-expectancy group effects were
also minimal. Teacher-expectancy grouping was
related most strongly to both the children’s past
performance and the children’s attitudes: high-
teacher-expectancy children had done the best
in their past math courses and were confident
of their math abilities both in the present and
for the future. These results probably reflect
the congruence of teacher expectations with
a student’s past performance rather than the
effects of teacher expectations on student at-
titudes,

While teachers appeared to be treating
these two groups of students fairly similarly,
when they discriminated they did so primarily
between the high- and low-expectancy boys. In
support of the prediction derived from the work
of Cooper (1979) and Brophy and Good
(1974), low-expectancy children, especially
boys, received more criticism and had fewer of
their student-initiated questions praised than
high-expectancy children. Low-expectancy boys
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received more teacher-initiated dyadies, as was
predicted by Cooper (1979}, while low-expec-
tancy females received more praise especially
in respense to teacher-controlled questioning.
Apparently teachers use different control strat-
egies for low-expectancy boys and girls. Teach-
ers act as though they are trying to draw low-

mathematics attitudes could result from several
factors. Teachers may be using praise differently
for boys and girls; for example, teacher praise
for boys may be associated with teacher expee-
tancies, while for girls it may be administered
more randomlg'. If this were the case, then

praise would be a reliable cue of teacher ex-

expectancy females inte public class partici-
pation and low-expectancy males into private
interactions. But, as noted above, these differ-
ences were small.

Relations between the Interaction Variables
and the Student Attitudinal Variables

Again there was no support for the hy-
potheses proposed by Dweck et al. (1978). In
fact, contrary to what Dweck et al, {1978) had
suggested, it was the absolute level of praise
and criticism and not their discriminative use
{i.e., proportion of criticism and praise directed
toward work rather than conduct and form)
that was important: higher absolute levels of
both praise and criticism directed to the aca-
demic quality of one’s work were positively re-
lated to the self-concept of ability of boys. In
the only marginally significant relation between
the Dweck et al. (1978) feedback variables
and student attitudes, high discriminative use
of criticisra for work was predictive of the be-
Hef that math is easy, Thus, if anything, one
would have to conclude that the discriminative
use of criticism for academic work has a posi-
tive rather than a negative effect on students’
beliefs. This conclusion is bolstered by the posi-
tive relation between work criticism and self-
concept of ability. Together these results lend
support to the prediction derived from the at-
tributional perspective {e. g., criticism for work
conveys a message of high teacher expecta-
tions). However, the low frequency of work
criticism must be noted. Our results may be
true only when work criticism is used sparingly.
As Dweck et al. {1978) had suggested, crit-
icism may have its effect only when it is made
more salient by its infrequent and diseriminant
use. But rather than having the negative effect
associated with punishment, as proposed by
Dweck et al. (1978), it appears that it is the
inferential value of the criticism that is made
salient by this pattern of administration.

The positive relation between boys™ self-
concept of ability and teacher praise supports,
in part, the predictions based on the work of
Brophy and Good and on the role of reinforce-
ments. Praise, however, was not predictive of
girls’ self-concepts of ability; instead it was
predictive of their belief that math is easy. This
variation in the effect of praise on boys” and girls’

pectancies for boys but not for girls. Data to be
discussed in the Analysis II section provide
some support for this hypothesis.

Teachers may praise different work behav-
fors for boys and girls; for example, girls may
be praised for easy answers while boys are
praised for difficult answers. We have no data
to test this hypothesis. Alernatively, teachers
may use praise similarly but boys and girls may
assimilate this information to different cognitive
schema; for example, girls may use praise to
infer task ease while boys use it to infer ability.
Attributional differences between malss and fe-
males make this a viable hypothesis. The fact
that work praise is unre}atgg to girls’ percep-
tions of teachers” expectancies but is related to
boys” perceptions of teachers’ expectancies pro-
vides additional support.

Contrary to the predictions based on Bro-
phy and Good (1974), neither frequency of
interactions nor encouragerent to continue re-
sponding (as measured by sustaining feedback
and feedback following incorrect response) were
related to students” attitudes. In faet, the fre-
quency of feedback following an incorrect re-
sponse was negatively related to self-concept
of ability for boys. Boys in this sample do not
appear to respond favorably to feedback follow-
ing an error.

The effect of teachers use of praise and
criticism on students’ self-concept-related atti-
tudes is of particular interest. Use of praise
and eriticism is under the teacher’s control.
Teachers use praise and criticism quite selec-
tively, and these data suggest that it is the
use of praise and criticism rather than other
interactional variables which influence students’
self-concepts: praise having a reinforcing effect
and work criticism serving as a cue to teachers’
expectations. Other variables that are wnder
more mutual control of students and teachers,
such as number of response opportunities and
whether an answer is correct or incorrect, were
not significant predictors of student attitudes.

Analysis Tl

To explore the possibility that some class-
rooms might have especially debilitating effects
on females' achievement-related expectancies



and self-concepts, we compared the expectan-
cies of boys and girls within each of two types
of classrooms. There was a significant sex differ-
ence in expectations in only five of the class-
rooms (one ninth-grade and four seventh-grade
classrooms). The other classrooms varied in the
magnitude of the nonsignificant sex differences.-

The five classrooms (three ninth-grade and two
seventh-grade classrooms) with the least sex
difference in student expectancies were selected
for comparison, Sex of teacher was not included
in the analysis since the number of classrooms
was so small. Both male and female teachers,
however, were represented in each of the two

class types.

ResorLTs

Two X 2 X 2 {sex of student X classroom
type X teacher expectancy) ANOVAs with
planned comparisons were run on each of the
36 interactional variables, on the student atti-
tudinal variables, and on the measure of the
student’s past performance. Only those inter-
actions which included classroom type were ex-
plored in these analyses. As was true for the
previous analyses, most variables did not yield
significant differences. Neither the past perfor-
mance measures nor the variables predicted by
Dweck’s model yielded classroom-type effects.
Those differences that were significant are sum-
marized in tables 8 and 7.
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Table 6 summarizes the effects for class-
room type and the interaction of classroom type
with student sex. The sex differences in expec-
tancy in the high-difference classrooms were 2
function of the girls’ expectancies: girls’ expec-
tancies were lower in the high-difference class-
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rooms, while boys” expectancies were equivalent
in the two classroom types. In addition, these
classroom types differed in the dynamics ob-
served. Teachers in high-sex-differentiated class-
rooms used more criticism and praise, were
more likely to rely on public response oppor-
tunities, were less likely to rely on more private
dyadic interactions, and made more use of stu-
dent volunteers for answers (open questions)
than teachers in low-sex-differentiated elass-
FOOIS,

The relation between student sex and
classroom interactions varied as a function of
classroom type. In comparison to boys, girls
interacted more and received more praise in
the low-sex-differentiated classrooms (p <.05
using Tukey HSD test for pairwise compari-
sons). Boys, on the other hand, interacted more
and received more praise than girls in the high-
sex-differentiated classrooms.

We next divided the sample into two addi-
tional groups: those students for whom the
teacher had high expectations and those stu-
dents for whom the teacher had low expecta-

TABLE 6

Sex X CrassrooM Tyre: MEaN FrREQUENCY PER CHILD PER C1ass PERIOD

Crass Tyre
Low Difference High Difference
BeHAVIOR Females Males Females Males

Teacher style behaviors:

Response opportunities yielding praiset®. .., ., .. .. .043 013 045 .085e.d

Total work praiseb...... ... ... ... . ... ... ..... 099 .032¢ 066 L 121ed

Conduct criticisme. . ... ... ... . ... .. .......... 089 (141 70 ,274d

Teacher-initiated dyadics®, . . .. .. ... ... ... ... .. 094 092 035 046

Totaleriticisme. .. ... ... ... ... ... ... ... ... .. 10 .164 .196 L334
Student style behaviors: .

Student-initiated interaction®®. . ... ... .. ....... .. 1.51 .6l 1. 1.23

Student-initiated dyadics*. . . ... ... ... ... .. ... .590 375 277 .329

Expectanciest. ... ... .. 5.08 5.17 4.41¢ 5.24¢
Joint style behaviors:

Total response opportunitiess®, .. .. ... ... ... .536 188 471 .842ad

Totaldyadicss. ... ... ... .. ... .. ... ........ 684 467 3124 3754

Open questions®b. ... .. .. ... .. ... J314 7 271 .49Ged

Totalinteraction®. ... ... ... ... .. ... ... ........ 1.76 .80 1.2 1.522

o Clags-type main effect significant: p < .05,

b Sex X class-type interaction significant: p < .65,

@ Sex differences within classraom type significant: p < .05,

4 Classroom-type effect within sex grouping significant: ¢ < .05.
¢ Sex main effect significant: p < 05,

i Scored on a seven point scale with 7 = highest expectancies.
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tions. The effects of this division on the rela-
tions between student sex and classroom type
are tested with the three-way interaction term
from the 2 x 2 % 2 ANOVAs described above.
Tukey’s HSD test was used for pairwise com-
parisons of interactional variables for which the

three-way-interactive-term-was-si
dent £ tests were used to test for differences be-
tween a select set of pairs of future expectancy
scores since predictions regarding these differ-
ences were made a priori, The results of these
analyses are summarized in table 7. In general
both high-expectancy males and high-expec-
tancy females were treated differently in each
of the two classroom types. High-expectancy
girls interacted the most, initiated more inter-
actions, and received more work praise in the
low sex-differentiated classrooms. High-expec-
tancy girls received less praise and interacted
Iess than either the high-expectancy boys or the
low-expectancy girls in the high sex-differen-
tiated classrooms. In contrast in low-differences
classrooms, boys and girls were treated similarly
but the high-expectancy boys initiated signifi-
cantly fewer interactions than the high-expec-
tancy girls.

Discussion

The sex X teacher expectancy interactions
are particularly interesting in the high-differ-
ence classrooms where the teacher-expectancy
effects follow the predicted pattern for boys
only, High-expectancy girls in these classrooms
are not treated in the mamner predicted by the
teacher-expectancy literature. Furthermore, the
praise given to the low-expectancy girls in these
classrooms does not appear to have the facilita-
tive effect on their future expectation one would
expect, even though they are participating more
than the other girls. These data suggest that
being in a classroom in which praise is used
differently for boys and girls has a detrimental
effect on all of the girls but not the boys. It is
only the girls’ expectations that differ across
these two classroom types, In the low-difference
classrooms, while boys are getting less praise
than the girls, the pattern of its distribution
across high- and low-teacher-expectancy chil-
dren is equivalent for the two sexes, In this
social climate, there is no sex difference in ex-
pectancies despite the fact that the girls are
both getting more praise and interacting more
than the boys. One cannot infer from these data
that praise itself is responsible for the expec-
tancy differences in the two classrooms. Rather,
it appears that it is the pattemn of distribution

ifeant Sti-——

of praise across the various subgroups that is
critical. Boys and girls have equivalent expec-
tancies when the relative distribution of praise
and criticism across high- and low-expectancy
groups is similar for both sexes.

General Diseussion

The data from both Analyses I and II
taken together clearly indicate t{;at, unlike the
old adage, a praise is not a praise is not a praise,
and a criticism is not a ecriticism is not a crit-
icism. The meaning of each appears to be situ-
ationally specific and dependent on its com-
municative meaning. To suggest that teachers
should avoid criticism or give praise more freely
overlooks the power of the context in deter-
mining the meaning of any message, A well-
chosen criticism can convey as much positive
information as a praise; abundant or indiscrim-
inate praise can be meaningless; insincere
praise which does not covary with the teachers’
expectations for the students can have a detri-
mental effect on many students. Praise was
positively related to self-concept of ability only
in the group {in this case, boys) in which it
in fact, conveys information about the teacher’s
expectations. Among girls, a group for which
the teacher’s use of praise did not covary with
the teacher expectations, praise was related
neither to students’ self-concept of ability nor
to perceptions of the teachers’ expectations.
Thus, contrary to what Dweck et 2l. (1978)
suggested, it is not the discriminativeness of
praise to one’s work that is critical; almost all
praise is directed to work. Instead it is the in-
formative value of praise with regard to the
teacher’s expectations that is critical. If the
amount of praise is considered by the students
to be a good indicator of the teacher’s expecta-
tions, then the amount of praise one gets is re-
lated to one’s self-concept of ability. When it is
not a good indicator of teacher expectations, it
has no direct relation to one’s self-concept.

What role, then, do teachers play in per-
petuating sex differences in expectancies? These
data suggest that differential treatment is a key
factor. The girls had lower expectancies in
those classrooms in which they were treated in
a qualitatively different manner than the boys;
in particular, in those classrooms in which high-
teacher-expectancy girls were not praised while
high-teacher-expectancy boys were. Further,
cross class-type comparisons suggest that pro-
viding relatively high levels of praise to the
high-expectancy females facilitates the expecta-
tions of both high-expectancy and low-expec-
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tancy girls. Whether this is a causal relation or
not remains to be tested,

In concluding, it is important to stress six
additional points. First, the frequency rates of
all these interactive variables, especially the
use of praise and criticism, are quite low. The

dall 1969; Fennema, in press}). They are, in-
stead, more unpredictable.

Fifth, the effects of classroom type may be
mediated by the general social climate in the
classroom rather than by the direct effects of
one-to-one feacher-student interactions. Social

meaning of “any of these variables is urdoubt:
edly tied to the frequency with which it oc-
curs. Changing frequencies markedly may well
change the nature of the relation uncovered in
this study.

A second, and related, conchusion regard-
ing the potential impact of teachers on children’s
expectancies needs to be made. Many variables
that one would predict as important mediators
of teacher effects did not emerge as significant
primarily due to theirlow frequency. We did not
see teachers making attributions, stressing the
significance of math for one’s future, or actually
involving children in the more enjoyable aspects
of math. Casserly (Note 3) has documented the
importance of these last two variables in creating
a more positive attitude toward math. Dweck
(1975} demonstrated the potential impact of
attributional retraining on children’s expectan-
cies. Thus, while our data suggest that teachers
are not having a big effect on girls’ achievernent
attitudes, they might well have a positive effect
if they included these strategies in their teach-
ing styles.

Third, the interactional variables are not
as predictive of students” self- and task concepts
as are other variables we measured (e.g., stu-
dents” past performance and teachers’ expec-
tancies). As has been argued by Brophy and
Good (1974) and others, the interactional pat-
terns do not have big effects on student out-
come measures, Much of what is going on is
noise. But teachers’ expectations do have an
effect independent of the students’ past grades.
These effects must be mediated by processes
more subtle than the interactional variables we
observed.

Fourth, the variables we chose to study
account for less variance in girls’ self-concepts
of ability than boys’. In part this may be a fune-
tion of the lower information value of teacher
behaviors for girls. But in part it is alse a func-
tion of the lower predictive value of past per-
formance. Why this might be true is not appar-
ent in our data. But it is clear that we need
additional studies to identify the factors that
do determine girls’ expectations and self.con-
cepts. Our findings do not support the sugges-
tion that girls’ expectancies, while lower than
boys’, are more accurate than boys’ {cf. Cran-

cliriiate 1§ 4 function of both the teachsr and
the set of students in each particular class. Con-
sequently, while classroom interactions may be
having an effect on children’s expectancies, the
effects are not large and are, in part at least, a
function of the children as well as the teacher.

Sixth and finally, if these data tell us noth-
ing else, they highlight the necessity of as-
sessing hypotheses regarding teacher effects on
students” expectancies in the classroom as well
ag in the laboratory. Causal relations which
emerge with clarity in the laboratery (e.g,
Dweck et al. 1978} do not necessarily hold in
the hustle and bustle of real classroom life. And
intervention procedures designed on sound
laboratory-based reasoning may backfire in the
schools.
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