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ABSTRACT
The 3-year research and development project described
in this paper was conducted (1) to develop new krnowledge ahout sex
equity in classroom interactions, and (2) to develop successful
techniques for reducing or eliminating sex-biased interaction. Two
interventions were Jdeveloped to trxain teachers in more equitable
instructional behaviprs. In the %ushington, D.C., metropolitan area,
teachers from fourth-, sixth-, and eighth-grade classrooms were
trained according to an intervention bhased on a microteaching model.
In New England, teachers of the same grades participated in a
training intervention based on a collegial problem—-solving model. A
comparable group of teachers composed the control group. Overall, the
sample consisted of 102 classrooms located in six school dlstr1cts.
All classrooms were observed for 45-minute periods of active
~interaction by raters trained in the Interactions for Sex Equity in
Classroom Teaching Observation System (INTERSECT). Primary analysis
of observational data focused on the nature of interaction patterns
and the distribution of interaction between male and female students.
In the second phase, differences in teacher interaction with boys$ and
girls across treatment groups were examined. Statistically-
significant differences among conditions :-and betweéen,male and female
students were consistent across all approaches to data analysis. (A
summary describes selected findings about general characteristics of
classroom interaction and about bias reflected in classroom :
interaction and treatment and control differences. The INTERSECT
observation form is also appended.) (RH)
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Teacher Reactlons to Classroom Responses

of ltale and Femair >™>udents

lniroduction: Recently researchk "us f:cused on “aw ¢ -hkers
interact with male and fémale stucderts I the clessinon, The
manner in which teachers interact wi+= 2tuasnTs may ftec
student achievement, attitudes aa¢ pazriformeance. Whiis the
liferafufe is not conclusive in this ares, %he preporiarance
of research suggests that sex_differeﬁféni treatment of
students-may characterize the intera¢™ . or process.

A number of studies have indizrted *rat male stuivati
receive more vzacher attention in %erms i both praivs ~uyg
criticism. in one large study inveiving 24 fourth ans gluth
grace classes, teachers interacted mere with boys or four i T
categnries: disappreval, approval,,insfrucfion, and flsteniny
to tre child (Spaulding, 1S€63). Other rssearchers nave algo
found. vhat boys receive more criticism and more praise
(Feisenthal, 1970; Wirtenberg, 1979).

Sikes, (1S71) in a ;fudy at the junior high school levsl
sho&ed that Boys received more academic contac*s and they ie;e
2sked more complex and abstract QUesfﬁons. A study at fhe
secondary schocl level found striking differences in favor of
boys. Boys were asked moﬁg\di}ecj questions and more open-

endec questions; fhey'recefved more teacher initiated contacts.

and more total positive ieachér-sfudenf contacts (Jones,

1971). A study ‘"5 gitted students reve ~2d t.at tzachers
initiated mo: K with boys, discri itw. sfi-nificantly
T1-



between ooys and giris in favor of bovys and were more
restrictive toward girls (Cosper, 1970).

Research by Leirhardt et. a! (187S) cisclesec that sex
" differences in teacher student interaction inbseconc-grade
classrooms varied with the ngfure of the subjecf matter.
Teachers méde more academic contacts with girls in reacing anc
‘with boys in math; teachers spent relafively,mére cocnitive
tire with girls in reacing and with boys in math. Althouch
there were no differences in initial abilities, sex
ditferences were found in end-of-year achievement in readingc.

Research at t = preschool level showed that teachers cave
a+tenticn over 1.5 times more frequently to boys than girls
who were parficipafing in cleassroom activities (Serbin et. "
al., 1€73). They praised boys more freduénf!y and we;e 2.5
times as likely to encace in extended conversation with then.
Further, teachers were twice as likely tc give male students
extenced cirections, and detailed instruction on how to do
thirges "for cneself." In contrast, they were leﬁs likel; +o
expleirn things to girls. They tended to "do it for them"
insteag. In her study o% cex desegragation at the Coast Guér¢’
Acadehy, Safilics Rothschild (157%) found that instructoers \
;ere more likely to cive males defqiled instruction in how <o
accomplish tasks; in contrast they were more likely to do
‘faﬁks for femalé student.

Dweck and her colleagues (1S7€) focund interesting
differences in the .-nature »f the praise and criticism teachers

cave fenale an: ‘nts. ln observi- - fc and fifth



crade classrooms, these researchers fcund that approximately
SC percent 6f the praise boys receivec for their acadenmic work
was directed st inteliectual competence. In contrast fcr
-girls, less of their uérk-relafed praise, approximately §C
percent, was for intellectua! conpztence. The ofhér 20
percent of the praise gir]s receiveg for their work was
directed at papers following the rules of form. In terms of
sgrk-relafed criticism, the sex differences were even more
striking. Approximately half of the work-related criticism
boys received weas for intellectual inadeguacy. The re:aining
work-relatecd criticism was for feilure to obey fhe.fules of
form. !n contrast, alrost 9C percent of uork-rele;ed
criticism girls received was specificclly directed at
intellectuel inacdequacy. CGirls received little cgificism
pertaining to violation cf the rules cof forp. A sinilar
pattern emerced from a study by Spaulding (1€63) involving
tventy=-one four;h and sixth grade classes: the boys receivec
rore totzl blame and disapprovalp but this cri?icfsa was
larcely for irappropriate conduct. In the areas of
disapproval for lack of knowlnge or skill, cirls received
almost twice as 5uch teacher disapprovel as did boys.

It is important to note that it is maigly hich achieving
boys who receive mcre teacher aspproval anc active instructicon,
thlé lcw achieving boys are lTkely to receive more teacher
criticism. In fact, Brophy anq Goo¢d (1974) have concluded,
"In many véys; insofar es feacher-gfudenf interaction |s
concerned, it makes gensé +o speak of low achieving boys and

high achieving boys, as separate croups rather than to speak
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of bcys as a single group.™ Parsons and her colleagues (1979)
fouhd that while high achleving boys receive the most praise,
high achieviné girls receive less przise than low achieving
gfrls, and less than both low and High echieving boys.

Several! studies indicate that much of the teacher
disapproval male students receive is directed at classroom
misbghavior, and that boys afe reprimanded more harshly as
well as more often than their fenale counferparfs'fJackson and
Lahacderne, 1567; Meyer and Thompson, 1963; Lippitt ancg Golc,
1659). A possible explanation of sex differential patterns of
classroom managenent is fhaf boys misbehavs’ more in schools
and, consequently, males are deserving of negative teacher
attenticn. However, one study of 15 preschool classrooms
showed tha+t when teachers were faced with disruptive behavicr,
particulariy agqgressive behavior from both boys and girts, the
teachers were over three times as likely to reprimand the boys
as the girls. Further, they more frequently punished the boys
through foud &nd public reprimand. When they did reprimaﬁc
girls, they did it quickly ang Gu:etly in a way that other
meribers of the classroom could not hear (Serbin, O'Le;}y,
xent, Tonick, 1573). Sc even when both girls and boys are
exhititing inappropriate behavior, boys are reprimanded more
fréquen?ly and more'harshly. Low achieving boys are most
lfkely to receive "his regative teacher attentionr {(Bror'» ar!
Good, 1974).

While mo:. research emphaslizes teacher=stude 1t

interaction, sc @ studies have analyzed sex differences in



peer conmnunicaticr. Peer groups that sre segregated by sex
characterize the elenentary school years. Ssmefiges teachers
create this segregation by categorizing students on *he basis
of gender; they may form separate boy ard girl {ines, teanrs
for contests, and group fer varicus classroom t2sks anc
assignements (Frazier and Sadker, 1%72). Teachers may also
influence peer groups and sex segregatlion by assigning more
leadership }oles in the classrcom to male students ilockheed,
et. al., 1578). However, even when-thls teacher interference
does not occur, children tend to se!f select into same sex
peer groups. Clement and Eisenhart (YQZé) focund that ten-to-
twvelve year olds sorted fﬁemselves into gender~segrecgatec
gcroups waenever the opportunity arose. "Within these $exl
segrecated groups, different values and roles were emghasized
for boys aﬁd for girls. Girls' groups stressed the importance
of beingc "popular™, "cute," and "sweet." Boys' groups placed
.higher value on being "strong", & "good student”, anq a "gooc
basketball player."m |

' Fox (1977) h;s found that the adolescenf peer group can
have a necati._. ztfect cn femnale par}icipafion in math angd
science: Many young wonen in high school perceive strong peer
pressure acainst enrolling In advanced math courses, and
mathematically cifted females show relfuctance vn skip coraces
due to peer Jisapproval and rejection. WMatthews and Tiedeman
(' 4) found that a decline In career commitment by high
school females was'relafed to fhélr pe~ceptions of male peers'

disapprdval of 2 woman using her'lnfelligence.
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Severs! other researchers note that same~-sex interacticns
are mor= common than cross=-sex interacticns among elementary
scrhoci chitdren; children are mcre likely to cross racieal
lines than sex lines in classroom interaction (Bossert, 1579;
evi'les and Edwarc¢s, 16577; YWiliia and Recker, 1¢73). Grant
{19€2) conducted ethnographic observations of urban first

crade classrooms and found that giris'offen fulfilled a

caretaker or helping role for boys (helping with acadenmic

work, tying shoes). Boys were far less likely to demcnstrate
trese behaviors for girls. In contrast girls received more
hostile remarks in cross sex interaction and wer more !ikely

to be the "victims of criticism, racist and sexist remarks,
ancd physicai and verbal aggression."

Lockheed ancd Harris (19€2) in research in 29 fcurth and
tifth grace classrooms found students often do not appear
willing to work on science projects with cross~sex clessmates.
However, student held significantly less sterectypec .:ttitudes
in ¢l _.sr_ . s where there was more opportunity for peer
coilaboration and interaction.

While there na2ve been many reports ihat teacher behavior
may increaz:s sex segregation, there is, at this point, lirited
resedarch concerning interacti>n patterns teachers may use to
encourage cooperative cross sex work and play. However,
Serbin and her colleagues (1957) found that cooperative cross
sex play in a pre=school se?fing can ba Increesed through the

use of contingent teacher attention. Teacher praise of




coorerative cross sex play produced 2 clear increazse In this

type of student behavior.

Project LHTERSECT

The'?tree year research anc develcpment project described
In this paper was conductec¢ (1) to develecp new knowledce about
sex equity in classroom interacticns; and (2) to develop
successful technigues for reducinc or eliminating sex biasedc
interaction in tne natural classroom setting. Two
interventicns were developed to train tezchers in more
ecuitatle teachinc behaviors. 1In the VWashington, D.C.
meiropolitan area, teachers from 4th, &th, and €th crace
clessrooms were trained though an interventicn based on &
microteaching model. In Hew Englan¢, 4th, €th, and Eth grace
_teachers participated in a training Int icn bascd on e
c~ilecial problemn solving model. A compa: able group of 4th,
6th, ancd &th crade teachers comprised the contrc! populeticn.
All clessrooms were observed for three 45 minuf; periocs of
active interaction by : aters trained in ?hé use of the
I"TERSECT Observation System. The fcllovwingc sections provice
cetail on the nature of the interventions, the sarnple,

instrumentation, deta collection, methodolocy and findings.

lnierventicns

.In Vashingtor, D.C., @ training intervention based on
the microteaching rrdel was implemented. :Teachers viewed @
video?apcd-(pe}cep?ual rode!l) that por+rayed scenarlos
demonstrating four forms of bias in classroom interacticn as

we!l as scenarios showing how to eliminate the bias and attain




equity in Interaction. Teachers also reag¢ writ+ten materials
on these same four teachlng skills {(symbolic mogel!l). These
four teaching skilis focusedAon equitabie distribution of
active teaching af¢e6fion; equitable cleassroon management;

verbal evaluation; an¢ sex Integration. After viewing,

readinc about, ang discussing the skills, teachers attenptecd
t+c demonstrate each of the sex equity skills In small'group
clinical settings. Teachers retaught the various skillﬁ until
mastery was ;eacﬁed. Each teacher tralne¢ in the

microteaching clinic was also visited in his or her classrconm
at least once during the Fal! semester by 2 trainec
microteachirng supervisor. The supervisor observed the teacher
in actual cléssroon interaction and held follow up conferences
concerning the mastery of sex equity teaching skills.

A second interven*tion, developed in New Englanc, was
based on an interactive problem-solving approach. This
approach enlisted teachers in 2 self-improvement effort with
peer support but with limited external direction. 1t was
posited that teachers concerned about blas would be able tc
make changes in their classrooms after some training 1f they
had collegial support aﬁd assistance. This interventicn was
designed to have minimal dependence on nutside expertise anc
to develop and foster professional growth fhrdugh peer support
groups. Teachers were provided with training to recognize sex
bias in curriculum and instruction as well os with multiple
strategies and resources for changing classroom practices to

make them more equitable. They were also introduced to
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analytic tools that they (or a student or a colleaguel) coulsd
use to diagnose ‘nequitable c%éssroom interaction pﬁff ns in
their own clesses. Eech teacher receivec & trainisc packzcg
to assist their equity efforts. The package was organizec
accoprding to the project's four terget arees =- classroom
intergration, equitable teaching attention, evaluation of
academf& work, and behavior managenment. The +rainlng packacge
included diagnostic tools, strategies for improvement, anc
p!anning‘vorksheefs. The use of these or other strategies to

eliminate bias remained with the teachers at the local level.

Szapple

The sample selected for this investigaticn consistec of
slightiy over 100 classrooms (N=102), including fourth, sixth
anc eichth grade clzsses. These classrooms were located in
six different school districts In New Englend and the
WWashington, D.C. metropolitan area. The classrooms analyzed
in the sample represented urban, suburban, and rurai areas as
well as two distinct geographic regions of the nation. They
alzso encompassed predominantly majos-ity, predominantly
minority, and intecrated classrooms, For the purpose of this
study, these classrooms were defined as follows:

o preconinantly majority == class-ooms in which 75-1C€0%

ot fhe students were not members of.& minority group
o mnixed or integrated =- ciassrooms in which 35-50% of

the students were members of a minority group



o predomineantly minority == classrooms in which at
least 755 of the students were menrbers of »

minority group

The final samplie size for the problem=solving
intervention was 24 classrooms; forty-four microteaching
clqssrooms were included In the sample; a total of 24 control
classrooms were also observed and coded (from New England anc
from the ¥ashington-Baltimore areas).

Sample diversity was also achieved in relation to grace
level and subject matter. Tne sample included 35 fourth grace
ctasses, 33 sixth grade classes and 38 elghth grade
clessrooms. In terms of sUbject ratter, 48 ciassrooms were
language arts, 4& classrooms were mathematics/science, and six
classrooms were concerned with ofhér academic subjects.

Thirty-five classroom teachers were black, 66 teachers
were white ang one teacher was Hispanic. Thirty of these

clessrooms were taught by males and 72 by fenales.

Datz Collecticn and lostrumentatiaon

The primary measurement activity of this project was to
coce, analvyze and evaluate classroom interaction. Most
currently avallable coding instrument: .ocus on teacher and
student verbal! comments ia a global way and do nct reveai
sufficient information concerning which fndividgual students
are Invelved in the Interaction. Conseguently the IETERSECT
Observation System (lnteractions for Sex Equlty In Cimrssroom
Teaching) was designed to record the distribution and nature

of teacher comments to students as well as to record the race
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are Involved In the Interaction. Consequently the INTERSENT
Observaticn System (Interactlions for Sex Equity in Classroon

Teachin. ) was designed to record the distribution and nature

of teacher comnents to students as well as to record the race

and sex of each sfudehf participating in the interaction (See
affachmenf);vn
INTERSECT contains four me jor substantive areas of
interactYon, and four additional areas of evaluative
comments. Together, they could be combined into a grid of 1€
QofenfiaJ teacher moves. The four substantive or content
arezs of INTERSECT can be briefly defined as fcllows:
o NTELLECTUAL concerned cognitive and academically
. ' .
related topics.
o CONDUCT included the beha;ior and deportment of
| sfﬁdenfs.
o APPEARANCE included the attractiveness or adherence to
rules of form and neafness‘ln both personal appearance
and the appearance of student ﬁork;

o OTHER included all comments which did not conform with

the three preceding definitions.

Tre four evaluative teacher moves were as follows:
o PRAISE concerned explicit comments which positively
reinforced student performance (e.c. "Excellent!"

"Good!")f

13

il



o

A2

o ACCEPTANCE referred to commen?si;hich implied ?ﬁgél
student performance‘was‘correc? or Spprpgria?e.
However these comments meré*no?-so clearly énd
strongly stated as to be categorized 2s praise (e.g.

"OK." "Uh~huh." "| see™).

o REMEDIATION represented a constructive teacher
comment, usually encouraging or cueing a more
accebfable student response. Remed!ate implied

a deficiency in student performance in which the

teacher assisted by encouraging corrective action..

o CRITICISY referred to éxpllci?y negative teacher

- evaluation (e.g. "That answer is wrong.").

Using this system an "0.K.", teacher reaction to 2
sfuden?'s scademic response iouid be:coded'in the ®
intellectual ~accept category. A harsh repriﬁand of student
behavior would be coded In the conduct-criticize category. By
combfning'fhe subeanfiye area of classroom interaction with
the evaluative componen}, INTERSECT provided 2 piéfdre of the
variety of teacher-student interaction ba??erns.

The ins?rumén? also recorded how each interaction was
initiated. Not only were:s?udén? and teacher initiations
differenfié?ed, but the methoc¢ of initiation was aiso coded

on the INTERSECT'form. The sex and race of each participating
student was always recorded, whg?her'fhe student was

responding to a teacher's ques?ion'or initiating a comment of

his or her own.

14
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All raters participated in intensive tralning in the

INTERSECT Observation System and inter~rater rellability wes

<
set snd maintained at 90 percent. Data were collected fronm

three rounds of observations of all classrooms in the control

and treatment conditions.

Quantitative Bnalysls of Laia

The primary analysis of observational data focused on the
nature of interaction patterns and 'the distritution of
in?eraﬁ?ion between male ahd female students for: total
interaction, intellectual in?érac?ion, conduct interacticn,
personal.appearance, appeafance of wOorks, other interaction,
praise, remediafion, acceptence, criticism, stucent iritiated
interaction, and students calling out.

ngrall patterns of classroomn interaction were analyzed.

Descriptive statistics were compiled for each type of

interact.ion in each conditicn (microteaching, problem=solving,

anc control) for observations |, Il and I!1l. In additicn to

standard descriptive statistics (mean, standard deviaticn, and

variance) an indicator of the distribution of interacticn
among catecories §f student, in this case male and female
students, called the coeficient of distribution was calculatec.
an¢ exanined. Following is. a cescription of the coefficient
of .distributicn and method for its caiculation.

For each of.the ab0ve_ca?egories, ?he'mean frequency per
(30 minute) observation was caliculated. Then a coefficien? ot
distritution was calculzted for =ll boys, all girls, allf
minority boys anc¢ all mirority éirls in these classes. The
\L .
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coefflciénf’characferlzed the degree to which the boys, cirls,
minority girls, énd minorlty boys paf?lclpafed In the
interactions proportional to their enrollment in class. Fﬁr
example, the distribution of intellectual praise between males

and females In one classroon would be calculated as follows:

1. Count the total number of students in the class (e.qg.,
25 students). ’
,2. Count the total number of males present, fhén~fhe’number
5 of females (e.g., 1C males and 15 females).
3, Divide the total number of males by the total number of
students, then divide the total number of. females by the
total number of sfudenfs. This will yleld the gxpecied

percentage of interactions for each sexa

Example:
10 - 46¢ (expected contact for males)
25 .
¢ 15 - 6C% (expected contact for females)
25 .
4. Count the total number of contacts for all students in

the category being examiﬁed (e.g., the teacher praised
students 1C times). -

5. Count the total number of times teacher praise was
direcfed at females, then count the total anber_of

times teacher praise was dlrecféd at males (e.g., the

teacher praised males 5 times and females 5 times).

o - . -1u- . 16




6. Divide fﬁé number of pralses for?ﬁalqs by the }ofal
number of praises for 211 students, then qivldé>fhe
nuriber of praises for females by the total nunber of
praises *orrall students. This will yield the agiﬁai
percentage of lnteraction for each sex concerning

pralse.

Exanmple:

5 - 50¢ (actual praise for males)
10

5 - 507 (actual praise for females) .
10

7. Conpare the result In Step 3 (the expected percentage)
wifh the results In Step 6 (the actual percentace),
The cifference between the two is calied The
Lnﬁiiiciﬁﬁi of distritutlen. I¢ +he coefficient
of cistributicn is a‘posifive percentage, the fofa]

interactions being distrituted to that sex is more than

expected. |f the coefficlent of distritution is a

El

negetive percentace, that sex is receiving less
attention than expected.

! S Exanple: ) : .
507 actual female praise
- 60 expécted female prezise
- 1C% less female praise than expected given fhe nunber of
females in the class

507 actual male praise
- 40¢ expected mzle praise
+ 10% more male praise fhan expectfed agiven the number of
males in the class

15 17




Bé combinfng the mean numbe? of interactions ber
observaffon for any grobp (i.e., orade, condifién, demogr.aphics)
- with the coeffiqien? of distribution, it is possible to
portray a picture of distributicn, frequency and type ot
Interaction found in any given class.

Based on these descriptlive statistics we eliminated from

. further analysis interacticns which were so few in number that
f93 ' '

no reliable estimstes of significant differences coulc be
calculated. In the second phase of analysis we exanmined the
difference in teacher in?efac?iOn with boys and ¢irls across ~
treatmeat groups using three mzthodological approacﬁes.

In the first approach we coﬁpared the ?h}ee condi??ons.
The data were accregated across classrooms within each of the
thre: conf?f}cn&. Tre dis?ribu?ioﬁ of teacher interacticn
with males and temales was compared lh.fhe control and
tieatrant oroups. First microteaching classroons weré
cormpeed o prab!em-solbing clessrooms, and then microteaching

and preiren=se..iny classrooms (treatment) were comparec to

the co~i-ci ctansas t(Sen Table 1).

'n the o0 zan 0 sn0d we analyzed indivjdual classroons as
the unit oi meezura,. Eased on the resdlfs of @ significance :
‘feh* c.f the coefficient of distribution wi?h{n each élgssfocm,'

’eaCE £35S was labelled as s{gnlficanfly favorineg boys in
interaction, significantly favoring éirls in interaction or
reflecting nc bias In favor of either sex in Interaction. A
chi-square test was then done to conpare the dfs?ribufionuof

these clessrcoms across treatment groups (See Table 2).

%
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TABLE 1 - COMPARISON OF TEACHER-STUDENT JINTERACTIONS
"FOR MICROTEACHING AND PROBLEM-SOLVING INTERVENTIONS
AND CONTROL GROUP

COEFFICIENT OF DISTRIBUTION BY CONDITION

. - ' RVERAGE
() (2) (3) COEFFICIENT OF DISTRIBUTION
Mean (in percentage)
Number Interactions (4) (%) {6)
of o Per Minority Minority
Condition Classrooms Observation TOTAL* Boys Girls
OBSERVATION 1 | N |
Problem-Solving - 24 85 © 2.08  NA -  NA
Microteaching 43 73 0.7% -2.0% - =4,0%
Control ‘ 35 67 5.0% -3.0X** -2.0%**
Test 1: Problem-solving vs. microteaching: 7= 1.2473

Test 2: Problem-solving & microteaching vs. control: Z = -2.,5801%#*

OBSERVATION 11

Problem-Solving 22 72 4.0% NA NA

Microteaching 42 65 -0.2%  -2.0% 2.0%

Control 29 64 4,0% ~6.0%** -0.09%**
Test 1: Problem-solving vs. microteaching: - Z s 2.721)1*%*
Test 2: P

rob]em-so]v1ng & microteaching vs. control: 7 = -1.1909

OBSERVATION 111
Prbb]em-So]ving 23 60 - 4.0% NA ~ NA

Microteaching 44 68 0.1% 0.1% 0.3%

Control 30 64 : 7.0% =3.0%** =5.0%X**
Test 1: Prob]em-so]ving vs. microteaching: ' Z= 2.1120
Test 2: Problem-solving & microteaching vs. control: Z = -3.8555%*+

-

* A ﬁos1t1ve'nunbcr ‘indicates that boys are receiving greater frequency than
expected; a negative number indicates that girls are rece1v1ng greater
frequency than expected.

bl This'statistic applies only to part of the cc trol group where minorities
were present. During Observation.l it applies to 17 classrooms, during
Cbservation 11, 15 classrooms, and during Observation III, 15 classrooms.

x+* p £ 01, i.e., Z 72.58 or £ -2.58
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" YABLE 2  TOTTU TEACHER INTERACTIONS WITH
STUDENTS IN THE CLAZSROOM

LEVELS OF SIGNIFICANCE USING THE CI.ASSROOM
AS THE UNIT OF MEASUREMIHT

. Percentage of C1assrooms Which*

(M) - (2) (3) (4) (5)
Number of - Reflect
Condition Classrooms Favor Girls No Bias Favor Boys

OBSERVATION 1

Problem-Solving 24 | 16.7% 54.2% 29.20

Microteaching 43 9.3% 1.4% 9.3%

Control 38 | 2.9% 70.6% 26.5%
CHI-3QUARE = 8.8131 P £ 0.0659

OBSERVATION 11 | |
Problem-Solving - 22 : 13.6% 54.5% 31.8%

Microteaching 42 7.1% 88.1% © 4.8%
Contré) 29 6.9% 75.9% 17.2%
. CHI-SQUARE = 10.1343 < 0.0382

OBSERVATION 111
Problem-Solving , 23 8.7% 73.9% 17 .4%

Microteaching a4 9.1% 70 .5% 20.5%
Control 30 3.3% 56.7% 40.0%
| CHI-SQUARE = 5.0971 P£0.2775

* Fach class is determined to be in one of these three categories by the
following criterion:: that the coefficient of distribution significantly
differs from 0 at the .05 level.

20
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For selected Interaction data, additlonal analyses were
performec. These analyses provlidec data on both the total
nuaber of interactions and the difference between Interactions
directec at boys and éfrls. The results of this three way
multivariate analysis (treatment x subject x grade) was
only doﬁe for Observation | and Il data (See Table 3).

For this third methodology, while the coefficlent of
dictribution was an adequate descriptor for a
teacher/clessroon, it could not readily be used for between
teacher/classroom comparison. The main problen In using this
coetficient for comparison is the fact that the computed index
for 2._0 teacher/classroon is a sample statistic based on
observations obtained from that teacher/classroom.’ Because of
t+he differences In composition of the classrooms, (e;g., ratio
of boys to girls, the total numbter of cbserved interactions
between teacher &nd students), the sampling characteristics of
these indices are different from teacher to feacher. As a |
¢onséqueqce. the usual data analysis procedures based on the
| inear model are not appllicable.® |

As an alternative we developed a conceptual model to
aecoun? for the teacher-student interaction in each classroon,
so that an approprizte dis?ribu?}onal model can be'obfained

for the index.

# This third methodology was implemented and described by

William Schmidt and Richard Huang, Michigan Stete University.
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Table 3 Multivariate Analysis of the Frequency of All Interactions
(Observation 111)

-l
.

Total number of interactions
2. Total number of interactions of boys -
girls (difference)

Dependent Variables:

1. Total number of students
2. MNumber of boys - number of girls in class
3. Tota1’nunber of interactions

Covariables:

Independent Variables: Grade (4, 6, and 8 grade)
Subject. (primarily language arts and
mathematics)
Treatment (microteaching, prob':m- solving
and control)

Source of Mean Multivariate Univariate Degree of Significance
Variation Square F F Freedom Leve!
G6rand Mean 23.05 2.76 .0001
Total 15380.10 46.70 .77 .0001
Difference 151.57 .66 1.77 .419
Grade (G) 3.65 4,152 007 »
Total 2549.95 7.74 2.77 001 *
Difference 11.00 .05 2.77 .953
Sub ject Matter (S) 1.09 2.76 .340
Treatment (T) 2.34 4,152 .057
G xS .93 4,152 .451
Tx6 1.57 8.152 .138
TxS 1.12 4,152 .348
TxG6GxS 1.21 ' 8.152 294
Within Cell
Total 329.34 77
Difference 229.971 ' 77
Within Cell Regression 10.36 4.152 .0001
Total 115.31 .35 . 2.77 .706
Difference 5386.88 23.43 2.77 0001

* indicates a significant relationship
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in this study, the multlnominal model was used to mocel

classroom interaction between teacher anc students. In this
model, each student ls assumec to have 2 probabi'ity of
P » I=1..., n, (where n is totel number of students) of being

I
calied¢ upon by the teacher at any given instance of

interaction. Thus, the sum of the p 's is egual tc one.
i
Assuminc that each Instance of interaction occurs

independently, then for fixed T, the total number of observed

interactions, the observed frequencies of interactlon, t ,
1
t+ ,+¢...1%t , betvween the teacher and each of the n students,
2 n .
will have a multinominal distribution with parameters, T and

the p 's.
i
In this study, since it examined sex equity in clessroom

interaction, it is fdrfher assumed that the p 's are constant
i
for boys and for girls. That is, p =p , if the ith student is

a boy, and p =0 if the ith sfudeni i: 2 girl.' This means
that all boy: age equa'!ly likely to be called upon ty the
teacher with probability, p , and likewise, all the girls with
probability, p - ‘If pb=p ,bfhen the teacher does not faver

g g

boys over girl; or vice versa.

Usirg the method of maximum likelihooc, the maximum
likelihood es?imafcr,’: ,.th.p is equal tc t/bT, where t {s
the total numbter of infgracflénz-lnvolvihg boys, b iIs the
total number of boys in fhe.claﬁﬁ and T is the total number of

interactions observed. (This maximum likelihood ésflméfor is

, _ A
also an unbizsed estimator for p .) VWhen T is large, this
b .

estimator is nmormally disributed, with an asympotic variance,

-21- 22



p (l=bp )/bT. Thus for lecrge T, the sampling varlance of p
b b
can be substituting p for p .
b b

The asymptotic result can also be used to test lypothese
about sex equity In claésroom Interaction In a partlicular
classroom. |f there Is no sex bias, p should equal p .

Since the sum of of fhé p 's must equa? one, this lmpl?es that
p =p =1/n. Then & test of the null hypothesis, H : p = 1/n
b g o b

will b2 a test of no sex bias In ciassroom Iinteraction. VWhen

T is large, the test statistic,

/p\ = 1/“ : B
b —N\
Z 7 m--o,gIro--co- » where Y(p ) is the estirated
(V(p )) 1/2 b .
b sampling variance by
‘ A
substituting 1/n for p
b,
will te approximately normally distrlbuted with mean zero and
veriance one. Interestingly, the numerator of the test
statistic Is a linear transformation of the coefficient of
distritution dlffered by a factor of b. in other words, a

test of the H : p = 1/n Is equivalent to the hypothesis that
o b

the coefficent of distribution equals Zero.
)

Given the conceptual mode! described above, it can be seen
from the asymptotic variaﬁce of p , that fﬁe variance for each
observation (i.e., the sample coe?ficienf of distribution for
each teacher) ;ill be different from teacher to teacher.

Thus, traditional methods of ¢ata analysis, ugich are based on
the I{near model and the assumpticn of homoscedasicity, will

not be approprlate. | These include t-test, analysis of variance
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and regresslon anplysls., Alféfnaflvely, two dlffarent
spproaches will be dlscussed.

In order to compare the effects of the plannec
Infervenflons, one approach Is to use the test statlstic
developed in the previous section to test the hypothesis of
seﬁ equity in classroom Interaction for each teacher. Then
the teachers for whom we observed sex equity in classroon
Interaction can be telllied and compared among the three
treatment groups (microteachling, problem=-solving and control)
using the Chi=square test of lndependence: This approach
allows the researcher to determine.whether or not the
interventions have any effects when compared with the control
group. |f the Chi-square test is significant and the
proportion of !nequifab!e féachers is hichest for the control
group, the researcher can conclude that teachers who hac
received the fraining re more likely fo promote sex=-equitable
clessroom interacticn.

This vote-counting method, however, fails to account for

-

those changes In magnitude and direction which do not affect

the vote counts. The vote-count method requires a yes/no

‘decision about sex equity In interaction in each classroon.

Therefore, a teacher who was extremely inequitable about
interacting with boys and gir]s both before and atter an
interventicn would have the same "no"fscore»as a feé&her who
has been inequltable prior‘To the intervention but had become
equifablé to a degree just short o; statistical significance.

This distortion in multiple classrsoms within any one

-23-

2%



treatment group could lead to errongous concluslons concerning
the effects of Interventions. Even thouch the Interveritions
wny have a significant impact on the patterns of Interaction,
the Chi-test of Independence fails to ylelc @& significant
result.

To deal with this probiem the second approach'ls.*o
estimate the coefficient cf distribution directly for each
teacher /classroom, Since the estimated coefficients are
asymptotically normally distributed, assuming that each e
feacher.behaves indepencently, It is safe to assume that the
estimated coefficients (for ali teachers In the three croups)
will have ajoirt multivariate normal distributicn with 2
diagonal variance~covariance matrix. (That is, the sanple
variance for each estimated coefficient will be on the
dizgonal and zero elsewhere.) Any linear combinaticn of these
estimated coefficients will be approximately normally
distributed with the variance made up of sample variances of
the estimated coefficients. -

|f the above is true, nypotheses about treatment

differences can be tested using contrasts. If there is more
+han one contrast to be tested, the Bonferroni inequality can
be usecd to control for the overall Type | error raté. Each of

these contrasts can be tested using the stencard normal

distribution as jhe‘apprOximafg referenged distribution. To
interpret the statistical significant results, the researcher
must keep In mind thai the contrasts are based on the. average

estimated coefficients for each group. The diffterences anong
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treatment groups could be due to & few cases of extreme velues
in each group. If the ditferences are caused by extreme

values in ezch group, then concluding that there is an overeal]l
- N

~-?

treatment effect Is unjustiflied.

Aithough this approach allows the treatrent cf the size OfW

(3]
-

"etfect” directly, .the iﬁferenflal procedure dépends on .
treating the feachers'as a "fixed" sample. The use of the
term "fixed" Is similar to that in the context cf anaglysis of
variance, (e.g., "fixed" effects), or that In the context of
regression angl&zls, (e.q. "fixed" predictors). |In other
'words thre inferential procedure does not take into account the
fact that the teachers represen. a random sample Ykoﬁ some
well‘defined-popd!aflon for which Inferences are intended. In
-This approach, statistical inferences are !imifedﬁ?o the same
"group of teachers being observed possibly at differenf times.
Findings concerning statistically signiticant differences
“among conditions and between male and female students were
~§on5jsjenf acfoss all approaches. A detailed display and
discuss}on of each analysis can be foun¢ in Promating
Effecti%¥eness ln Classroom lnteraction: Year 3 Elpzl BReport,
Séakéru Sadker, Bauchner, Schmidt, Huang, and Schmeltzer,

NIE, March 1984, Below Is a2 summary of selected findings.

/




Eindlegs
General Chsracteristics of Clezssroom Interaction

o In all conditicns the frequency of clessroon Interacticn
.decreased as the grace level increased at a2 marginally

significant level.

o Generally, the frequency of classroom interaction decreased

slightly as the school year progressed.

o On the average-fhere were slightly more than two teacher=

_student interactions per minute in all classrooms observed. _ .

o Praise constituted a feirly low proportion of total
clessroom interaction. On the average it occured only seven
times'per observation in the typical (control) cless and

constituted approximately 11 percent of all interaction.

o- In aporoximately 25 percent of the typical (control)

classes, teachers never praised students.

. 2 .
o Acceptance was the most frequent teacher response-in all

clessrooms observed. It appeared in all clessrooms and
accounted for more interaction than praise, criticism

remediation combined.

o On the average acceptance occurred more than once a minute
and it accounted for approximately 6C percent of all-

interactions in the typical (control) classroon.




. o Remediation occurred Iin 99 percent of the classrooms
observead, averaging almcst one reredial interaction per
minute. 1t was the second most frequent Interactlon
conprising approximately one thirc ot all classroom

interacticn.

o Of the four teacher reactlcns, crit cism occurred in the
fewest number of the classrooms. Approximately two-thirds of

the classrooms observed contained no criticism.

o Approximately 36 percent of the typical (control)

classrooms contained no criticism.

o In the 37 percent of the total classes observed that

v

contained criticism, the average occurence was only slichtly
more than three interactions per observation or only 5 percent

of the total interaction.

o All classroons contained intellectual ivteracticn.
Approximately three out of every four classroom interactions
was intellectual. In terms of specific types of intellectusal

interactions the data shoved:
<

-

Percentage of Typical Averace Frequency
(control) Classrooms per observaticn in
Using Intellectual typical (control)
Interaction cless
Accept . 100% . 28
Remediate 98¢ 14




o In all classrooms the frequency of Intellectual
interaction, as with interaction generally, decreased as the
grade level increased. The difference bdetween the sixth and

eight grades was statistically significant.

o Conduct interactions occured in 89 percent of the typcial
(control) classrooms observed and averaged about 4
Interactions per observation. in terms of specific types of

conduct interaction, the data showed:

Percent of Typical Average Frequency
(Control) Clessrooms per Observation in
Using Conduct Ty~ical (Controt)
Interacticn Classrooms

Remedia{icn 89¢ 4

Cr.ricism 22¢ 2

Acceptance 139 1

Praise 36 NA

o By far, the most frgquenf type of conduct interacticn was
remedial in nature, occuring in more classrooms (91 peréenf)
and at a higher rate (an average of 4 per observation ) than

all cther types of conduct interactions combined.

o Teachers used praise less than acceptance, remediation or

criticism when dealing with student conduct.



o All of the typical f{control) classroons contained "other"
interacticns. These interactions occurec at an averace rate

of 12 times per observation.

o In approximately half of all classroons there were students
identified as salient because fhey.received mo~e than three
times their proportional share of classroom. interacticn.

These few salient students received more than 2C{ of 211
classroom intéracflon. " In contrast, approximatley 255 of all
stucents in all classes did not participate in classroon

interaction.
Bias as Reflected in Classroom Interaction

o Boys participated in more interactions than their
representation in the class would lead one to e%pecf. In
contrast, cirls particigated in fewer interactions ihan their
representaticn would Indicate. This inequitable distributicn

of attention becane creater as the year progreses.

o Hajority (white) students participated in more interactions
than their represenfalen In the classroom would lead one to -
expect. In contrast, minority students participated In fewer

interacticns than their répresenfafion would indicate.

- v

-

b”'AIfhough boys participated in more acceptance interactions
than girls, there was less bias In the distribution of
acceptance, than in the distribution of praise, remediaticn or

criticism.



<

o The cdistribution of acceptance Interactions became more
bizsed over time. By the final observation in one out of
every four control classrooms teachers favored boys In the

trequency of acceptance interaction.

© In all observetions and conditions, boys received more
remediel interacticns than girls.
© In all conditions and at all times boys received more

criticism than girls.

© In the typical (control) clzsses teachers had more
intellectual interactions with boys fhén!wifh girls, and this

difference increasec¢ as the school year progressed.

¢ Of the four intellectual interaction types, intellectual
remecietion and intellectual criticism were the most

inequitable in favor of boys.

o liinority students received fewer intellectual interactions

than majority students in the typical (control) class.

o I'n all classrooms anc at all observations, boys receivec¢

-

more conduct interactions than girls.

o Ir the typical (control) classrooms, minority girls
recéived fewer conduct inferacfions‘fhan their propor?i§n of
the class: Hinority boys, whlie receiving more conducf
interaction’ than expecfed.by thelr represenfaflon received

less than majority boys. In fact, minority students qenerally



© In general, glrls and minority students received fewer
"other" interactlions than expected by thelr representation in

~the classroecn populaticn. -

© Apprcximately 15 percent of the classrooms observed were
bleased in the distribution of "other " intéractions and this

bias more frequently favored boys.

© As boys calléd out in class, they received more teacher
attenticn and more infé}acfions wlth the teacher, especially
intellectual Interactions. In contrast, as girls calied out in
class, they dicd not recefve more Intellectual Interaction with
the teacher. What they were more likely to experience was a
higher frequency of conduct }enediafton responses fron the

teacher.
Treatment and Control Differences

o MNicroteaching clesses had a2 slightly higher frequency of

Interactions than tiie control classes.

o The microteaching classes were the most eqQuitable of the
three condifions. They were at virtual equity In distributicn
ot interactions between boys and glrls by the third

observation.

© Althouoh the statistical significance varied across the
three analnycaI procedures, In Intervention classrooms

feacﬁers géneralWy'inferacfed more equifably with bo&s and




o By the third observation, In 40% of the typical! (control)
clezsses teachers were pearticipating In more Interactions with
boys than with girls. This inequitabie Interaction ocurred
more than twice as much Iin control classes fhah in treatment

cl2zsses.

o Teachers praised boys more than girls In control and
protlem solving classes, although not at a statistically

si¢gnificant level.

o Teachers praised students more frequently in the
microteaching concition than in the control and problen-
solving conciticns combined. This difference was

statisticalily sigcnificant.

o Although not statistically significant, in the
microteaching interventicn teachers praised students in a
more equitable manner than did teachers In elther of the
other cohgitions.

o

o The microteaching condition had the lowest frequency of
acceptance interacticns while the problem=solving corndition
had the greatest frequency and this difference was .

statistically significant.

o The distribution of remedial Interactlions was more
equitable In the treatment condifians fhan in the control

condition at a statistically slgnificant level.




o HMicroteaching had more Inteilectuz! interactions than the
other concitions at a8 statlstically signiflcant Iev?j. The
greater frequency of intellectua! interactions in the
intervention classrooms as compared to +he control classrooms

o was statistically significant.

'R There was more intellectua!l acceptance in the microteaching
condition than in the other conditions at a stztistically

sicniflcant level.

o) intellectual interactlon was more equitable In the
treatment condition than in the control condition at a

statistically sicnificant level.

o Of the three conditions micr&feaching was the most

eguiteble in the distribution.of Intellectual praise,
renedieticn and criticism. Problem-solving was most equifable<;
in the distritution of lnfeLleé?ual accepfahce although not at

a8 statis.ically significant level.

o O0f the three conditions, control classrooms had the
highest frequency of "other" interactions and microféaching

clesses had the  lowest.

o Of the three conditions microteachirg had the most
equitable distribution of "other™ interactions, although not

at a statistically significant level. -




ngmacx: Findings of this three year research and
develcpment project appear to lend further documentatlon t¢ an
extensive line of research indicating differerces in the way
teachers interact with male and female students in the
clessroom. This study's findings Indicate that 4th, &th, and¢
8th grajde boys participated in more interactions that did
their female counterparts. They received more praise,
acceptance, remediation and criticism. They recelved more
lnfellecf%9l infera;fions. conduct Interactions and'"ofher"
Interactions. It should bevnofed that many researchers have
linked participation In classrcom interaction to achievement
and positive attitusa: ?oﬁard school. It also should be noted
that ecceptance sas the least biased feacher_reéponse
catecory. Ofgﬁhe four teacher reactions analyzed in this
study, acceptance is the nmost ciffuse and appears to be the
least helpful in providing students with spCCific'fee“back, an
instructicnal behavior often mentioned as Important 4n the
literature on effective teaching. /;>

This study indicates that boys appear to be more
aggressive in Initiating lnferacffon or calliﬁg out conmments
and responses to the teacher. However, the study also shovs
that when boys call out responses, teachers react with an
intellectual response. In contrast, when gifls call out
comments, the typlcal teacher response ls remediation for
lnapbropriafe conduct.
-This study alsougenerafed knowledge concernling

Interventions for reducing or eliminating sex bias In the ways



teachers respond to female and male stucents. In most areas,
‘nterventicn class ooms were successful In elirminating bias
from teacher s*udent interacticn. Microteaching classes were
the most eGuitable of the three conditiors. It is ‘nteresting
to note that in intervention cla2asses not only was interaction
.more equitable but it was more Intelliectual in nafufe as well.
Teaching shoulc¢ be an intentional and active process
rather than one that is passive and reactive in nature. lhen
teachers become awars of differences In the way they interact
with male and female students and when they recelve
appropriate resources and training, fhey.can become more
equitable In their response patterns. Moreover interventicns
for attaining equity in classroom interaction appear to be
related to the intellectua! level of classroom discourse; this
potential {nferface between equity and éxcellence in the
teaching prdcess ic an area worthy of further research and

investigation.
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