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Lirl trmendiy Hath Llassrooms

Frevions situdies have shown thal sex differences i1n attitudes
toward both ope’s self awe u math learner and matheastics as a
subjecl areq emerge in gpancar high school (see Fogles Farsaos,
1984 and HMeece el al., 1782 for reviews). Several iavestigutors
have suggested thuat clussroom experiences 1n the upper elementary
grades and in Junior high school might contribute to this decline
in girls’ attitudes towerd math. Twoe particular mechanisms have
been suggestied! differeatiql treatment of boys ond giris within
clussrooms and differential impact of similur experiences on boys
and giris. More specificaliy, with regard to differential
treataent, it has been suggested that teachers, especially during
Ahe junior high yeers:; gy ®more atilention to bovs Lhan girls and
engage boys in BOre of # Kinds of interactions that foster self
confidence and interest :n meth and science., Furthermore, i1t has
been suggested that these differences in teacher-student
interaclion may be most morked cemong the brightest studeats in
the class (see reviews by Brophy, 1985} Eccles Farsons, 1984} and
Meecw at al., 1982,

With regard Lo diffarential impoct, saveral investigators have
suggested that some classroom aavireneenis may be more
*girl-friendiy" than others. In particular these investigators
have suggested that coaspetition, sociul comparison, and sexisis
materiols may undsrmineg girls” motivation to study math, In
contrast, cooperative learning opportunitiesi high levels of more
private individualized instruction rather than public
instructiond active encouragement by a warms, friendly and fair
teacher; and stress on the value of doang smath have been
suggested as charactersstics of clussrooms that facilitate girls’
motivation to study math (Brush, 1980} Casserly, 1975, 197%9;
Kahle, 17B3} Farsons, Kaczela, & Meaeca, 1982} Btage et al., 1¥05)

The two studies sumaarized here address these two mechanisms
using both low and high inferencs procedures. The first study
{Study 1) used a low infarence observational procedures derived
from the dradic coding syatess of BErophy snd Good (1974) and
Liweck #t al., (1978) and o teacher questionnaire to assess
differentiul treataent of boys and girls and Lo relate these
differences to student motivation. The second satudy (Study 2}
used high inference student ratings of Lhe classroom eavironment
to askess between rlassrcos characteristica and to relate these
sorg giobal characteristics to student wotivation. Both studies
were specifically designed Lo allow us to assess the relation of
clascroom experience to student motivatien. Too often
researchers interestied in the sccializotion of sex differences in
achievement behaviors sees content to docusmnt Lhe extstence of
sex differences in the sociralrzaotioen variables ther are
studying. However, the mere existence of o sen difference en a
goclalization variable does not prave ite 1mportance in
euplaining uax differences in achiavewment behavior, the

drfferente might be 1mportant, but then ugarn it might nut be.
Indeed, 1t may be thal boys and yirls develop different
arfilevenent putterns pet because they ure treated differently but
because similar teacher behaviors affect boys and girls
differentiy, If so, then 1nteractional vuriables that do aat
differ across boys and girls may play Just as strong a rale in
shaping or reinforcing sex differences in achievewsnt behaviors
than interactiopal variables thal do di1ffer by ses of btuadent.
The rmportance of any socialization experience for explaining sex
differences in ochievesent behaviors needs to be established
rather than inferred. These studies were designed with this goal
in mind.

Fo accomplish this goal, we had our studeats Fill out un
eritensive quastionnaire asseswing their achievement-related
beliefs and attitudes regarding both sath and English. The
students i1n Study 2 also rated their classrcam environmenl ond
their teacher on & wide range of choracteristics coamonly linked
to motivetion. Finally we coded the student-teacher
int@ructional infarmation in Study 1 at the student level,
Consequently, in bBoth studies we huve been able ta teusl for the
relaticnaship belween classroom experience and student
xotivalion. Hhile aat proving the cousal impact of classrous
erperience achievement outcomes, these correlutionul procedures
at least confirm or disconfirm the existence of a Felationship
between these sels of variablesy and thus provide u first step in
the investigation of the the causal impact of clanerooms
gxparience on boys’ und girls’ achievement beliefs and behuvior.
I’} dascribe sach study and then relate this work Lo the work of
Fat Cosserly, Liz Fennesma, June Kuhle, uand Fenny Feterson in
discuksing classroom-level policy recomaendeticns.,

Study 1

The main student sumple in Study 1 consists of 478 studenls
froe 17 math clessrooms in gredes S, &, 7, and 9. There were 3
FLfth and sixth groade cluswrooms, 8 seventh grufle Classrpom, and
6 ninth grade classrooms. Ten hours of observations coded at the
individual studest level were completed in each of the
clasirooms. Teachers’ espectations four gach student were
seusured by having the Leacher rate each child in hiw/her cluss
in Lermss of the child’s math ubility, the child’s potential
performance in future muth courses, the level of the child's
effort in math that year, and the grode the teacher especled the
child to get Lhot year. Students’ beliefs and ottitudes
regarding math wers assessed with o survey questionnaire which
273 students filled out 1n their clussroom sbuul 2 weeks after
the completion of ithe observations. Hesults of this study ure
susmarized herd. Hore detoils on the clussroos findings cas be
found in Farsone, Racralay, and Meece, 1982, Results from a second
sample of upprosisetely 200 junior high schowl students grven the
same guestionnuire and obwerved using the same coding syebea will



be discussed where appropriate. Fhese students ware wembers of
twelve differenlt seventh-ninth grade sath classes.

flassroom Enteraction Fatterns

The coding systemy derived from the Hrophys/Good Dyadic .
Interaction Coding Syutem (Brophy and Good, 1974), focused wn
atademically relevunt student-teacher interactions thut iavolved
a student and the teacher ip direct dialegue with evach other.
Fach interaction wos coded in teress of the initiatar (student or
teacher); whether ihe interaction was private or publici the type
of question being asked {(academic, disciplineg, self-referrant)}
how the stadent yol into the interaction (ralrsed a hand, called
oul an answery Was colled on without volunteering?i the nature of
the student’s response (correct, incorrect, non-responsivael}l the
aature of the teacher’s feedbacH (no explicit response, sisple
uffiem 01 negate, prolonged interchange with additional
oppoartunites for the student to respond, asKk enother student the
answery provide explanatury feedback, provide corvecl afnswarl}
and the affective 1ntensity and direction of the feedback
fpositive and negatived high, sedium, low). HEaued an the work
[weck and her colleagues (Duweck et a., 1979), we also coded
whether acodemic feedbackh focused on the academic content of the
answer oF on the form in which the answer was given. In
addation, all incidences of conduct feedback (both positive and
negative) were recorded, as were all aexplicit incidences of
causal attributions for any student’s perforpance and all
enplicit stutesents regarding the teacher’'s expectetions for a
student’'s, or a4 group of students’, parformeance on an upcoming
tusk. Finally, we began by noting cll incidences of a teqchsr
erther suplaining why o child aight want to be able to do the
ossigned math workK or doing something explicit to sole the
suwsignment an.jovable ar to tie the assigneent to some enjorvable
guulity of sulhsmatics, Thess incidencas Were o rars we ctopped
looking for thewm.

This observational system yielded 50 meaningful units by
cades. To fecilitate interpretation of the student-tleacher
interaction data, we divided the jnteractionual variables into
three types!l teacher style variables (interaoctions prisarily
ufider the teucher’s control}] #.¢9. praise following o correct
answely, us@ of public criticisal, student style vuriables
{1ateractions controlled primarily by the student, @.g. student
initiated private ioteractions), and .joint style variables
(interactions requiring initiative of boih the studenit and the
teacher, @:g. nPumber of interactions initiated by the teacher
with a studesnt who has raised his/hgr hand)., HMany of the
differencas we found in interaction patterns wWere us much a
consequence of student characteristice as of any sexist
orientation of the leacher. By explicitly pointing out the major
controlling party or parties for each of our interaction
vartables, we hope Lo sensitize the reqder to the need to be

cnutious in tnterpreting {he reaning and origln of any
differences that might ewserge,

Bosed on previous research, o our theoretical predictions, und
on the frequenty of ofcurrance, we focused our anulyses on 3é
varighlesi 28 frequency counil variagbles ongd B proportional
variables (See Parsons, huczala, and Meece, 1982 fur more detarls
o6 the selection of these variables)., The B proportional
variables focused on the relotive frequency of pruise and
criticiss and on the relative focus of one’s prulse and cribilcium
on academii content, acadesic forse and conduct, e.g. percent of
one's praise (criticise) focused on acudemic content, proportion
of one‘s interaction yielding praise (or criticiomd, These
variohles wers used Lo compare our resulis with those of Dueck et
al.y 1979 and to provide an estimate of the general offective
gsuperience of each student.

Because several investigators hove suggested that
teacher-student interactions depwad on the teacher’s purceptions
of the student’s ability level us well as on the student’s
gander, we included both student’s gender and the teacher’s
expectation for the cludent 1p our analyses.

Tabie 1 lists the freguency count for each behaviar as a
function of the students’ sex and ability lewvel. Low teacher
expactancy females received more praise and asked more procedurae
questions thon expected; high tearher expectancy females received
fewsr teacher-initialed dyadic interactions bul asked more
questions, whgaged in more total intergctions, and had more of
their public responses negated (announced publiculiy as
lacorrect) than other groups. Females in both groups received
less criticisa and osked more questions than molgs.

Low teacher expeclancy smales received sore crificisem, more
teacher-initiated inteructions, enguged in fewer reLponse
opportunites, and received fewer affirms thun the other three
student groups. In contrastl, high teacher eupectancy males
received tewer teacher-initiuted interactions but recerved more
affires thaa other students.

As has been true in several recent studies using this trpe of
coding system, one 15 struck i1n these data by the relative lack
of sex differences in teucher treatment of the students, With
the excepiion of criticism, of which the low teacher expectancy
boys ciearly got sore than their fair sharce, teachers treuted
bors and girle differently 1n only four ways! they initiated an
unusally high auaber of private dyvadic interactions wilh low
teacher esxpeclancy boys, Llhey uddressed an unusually high nusber
of direct quesiions and work pralse ot low teacher edpectuncy
girls, and they were more likely Lo provide hoys w#ith sume forms
of short feedback following un incorrect answer Lhan girls, The
other differences reflect student or joint style variables and



¢an not be alilribuled Lo the teadcher. Furthermore, hiyh teacher
expectancy boyw und girls were involved 1n fairly vusparable
patterns of interactions @ith thessr math Leachers.

While we can hot determine froe our duts the reasons tearthers
wnight have tor the gpatterns of differential treatment that did
emerge, three of the Ffour differences make sense in light of
Eooper’% anaiysis of Leacher strategies (1979). Copoper argued
that Leachers use strotegies that direct potentially disruptive
students into private interactions rather than encouraging them
to paerticipate 1n public interections. The low teacher
enpectancy boys appeared Lo be the group that was giving these
teachers the most trouble. It would make sense then for thase
teachers to try to discourage these boys from public interactions
through the use af public criticism and to encourage them to
engage in wmore private dvadic interactions by initieting such
interactions with them. In contrast,; the low teacher axpectancy
femiles did not appear Lo be o saurce of disruptioni instead the
teachers say have perceived thesa as too docile and uninvolwed.
If so0, thea the teachers’ treatmant of this group alse seemss an
appropriute resmedial strategy.

fhe data Jjust described are aygregated at the group level.
SipCce We are prisarily interested in psychological processas that
occur atl the level o0f the individual student, we nesdad
interactional daota aggregated at the level of the student. GSince
not all students were present for all 10 days of observation, we
could not use each student’s frequency counte; insteqad, the
frequency counts for each of the 28 frequency variables were
converted to mean Frequenciles per seusion observed. The 8
proportion varigbles ware aulready in o form thail could be used
tor analysis at the level of the individual student. Every
student has o score for wach of these 36 variables} even though
for wany of ithe variablas this score is 0. These variables were
then used to relate sxperience to motivation, as well as to
assess differential treatment on the proportional items.

In terms of differential traxatment, Lhe fraquency differences
essentially wmirrored the affects just reported. Few sex
differences esmerged on the proportional items. In fact, contrary
to what we had predicted, we did not find any evidence that
teachers were proaising and criticizing boys and girls for
different behaviors, Eoth bors and girls gotl most of their
praise (73 percent) for good work end most of Lthelr criticism (92
percent) for bad comrduct. Boys did, however, get msare of the
latier and we could not detsraine whather they desarved wore or

ant.

The general pattern of few sex differences other than amount of
criticisa wus replicated in our second sample of Jjuniar high
sehool classvrooms. In this sample, the low teachesr e:pecitancy
boys again stocd out 1A terms of the level and amount of

criticisim directed o0t thew by therr teacher, In additzion, 1in
this second sample, the girls had o Bighoer percentuge of thesr
praiwe darected at the guality uf their ucademic werl Lhan digd
the borys. He other interactional variables rielded sex
differences consistent enough across Classrooms io be
significant,

bul does teacher tractment offect wotivabtion? Not sach.  As
one would expect, the bove and girls had different attitudes
toward wath. Eoys thought math was eusier to waster than did the
9irls; boré also had higher expeclations for success in fulure
malh courses and in jobs requiring malh w¥ills., To suke matbers
even worse, the high teacher expectancy girle had less confidence
in their malh ability than did the high teacher e@xpectancy boywn,
@ven though they had done as well os the boys is previous suth
courses and their current math teachers had egually high
expectations for them. Finally, these wex differences were more
&arked amonyg the ninth graders than awong the seventh graderw.
In fact, by ninth grade, the girls alio falt 1t uwas less
important and useful to study math than did the hoyu.

Correlations across the sexes and within gach se provided the
first Lest of the relations between classroum 1nteraciion
varisbles and attitydes. Few significant relations emerged und
the genaral patiern wes similar for boys and girls, Positive
attitudes were associated sost stirongly with the teacher
expectation measurvs taken frosm the teacher rating form., Ihese
positive correiations held up even when the ralations of pust
performanceg to both the teecher expectation measure and the
students” uttitudes were statistically controlled. Appurentiy,
taacher expsctations are being conveyed to the studenls and are
influencing the students’ attitudes., Exactly how 18 not clear
from our data since only two of the observational variobles
correlated sigaificantly and substantially {(r>,20) with the
teachar expectalion medasure} and even these two correlaoted onty
for bors.

Among the observed interactional variables, work criticism had
the strongest, most consastertly effect os student sititudes.
Boys and giris who received more work criticium had sore positive
attitudes toward mathj they thought maeth was easier, had more
confidence in their own math ubility, and hod higher future
expectations. MWhile this result may sers counterintuitive, work
criticiem occured very raorvely i1a this coliection of claskropms,
Ferhapse these teacherse used work criticisa only when ther
gxpected a student to do better. 1f so, Lhen work criticise
could convey 4 positive message despite 1ts surface negoativity.

The relation between praise und students’ agttitudes was less
clear and varied by sex.  In particulav, high levels of pratee
and high proportions of praise forused on woOTK were assoclated
with confidence in one’s math ability ¥or borvs oply. Fraise did



aol appeur Lo haove saimilarly pusitive effucts on garls’
self -Copcepls.  Recull that prosue wos used most laiberally with

iow Leacher expectancy girls. These girla W e dilso the
reciprents of unusuully hiyh levels of teacher initiated response
spportunities, If this pattern of teacher behavior reflected a

strategy Lo draw Lhese girls into clessruum discussion, us
suggesied eurlisr, then it is unlikely ihat these girls would
interpret thie prulse us a sign of high teacher grpectations.
Rather they probably interpreted it for whut it was, o positive
gesture designed Lo muke ther feel comfortable and more willing
te volunteer to participote in the future.

Summary

In summary, then, student sex wus related to student-teacher
interaction putierns but not in the aanner predicted by buweck et
ul.y (1978). Instead, the effecis largely replicueted the
findings reported by EBrophy ond Good (1974)] girls as o whule
received less criticiwm thaen boys and high teacher expectancy
girls received less praise than oither student groups. Low
teacher expectancy boys got o disproporiionate amount of
criticism and teacher-initiated dyadics while low teacher.
expectancy girls received wore proisa espacially in response to
teacher-controlled questioning. Thus, although ihese teachers.
an the average, appearad to be itreating high expectancy boys and
girle faivly similarly,; they appeared to be using difforent
control strotegies for low expectancy boys and girls., They acied
as though they were trying to draw the low teacher sxpectancy
girls 1pto public participation ond the low teacher sxpectancy
boys 1nto private interaction, Other than these few differences,
boys and girls were treated similarly aend even these differences
witFe small.

While vlassroom experiences appearsd to have some effect on
student attitudes, these effecis were not very large and were
clearly less powerful than students’ own performance and
leachers’ expectations, neither of which differed by sex of
student. aAnd for both boys ond girls, the ispact of any
particular experience seamed to depend on the subjective aeaning
the child attached ¢o the experience. These meonings may well
differ across boys and gQirlis, especially since iwachers’
behaviaors relate Lo their own cttitudes differently depending on
whether the target child is o male or female. Students’ are
undoubtedly aware of Lhese subtle voariations in Lhe seaning of
teacher behaviaor and should respond accordingly.

To the extesnt that boys and girls were influenced by diffarent
enperiences, ithe girls appeared Lo be more reactive to criticisa
and less receplive to the effects of praise than the boys; but
these differences agoln were slight and not consistent across
BEASUFRE.

These data sugygest thot differentiol within classroom Lreatment
of boys und girls mway not be ae lurge o contributor to ses
differences in attitudes toward math us is commonly believed,

But the analyses reported thus fur were perforsed on the entiee
sample. It is probeble that the ettects of teachers’ behaviors
are different alross classroums. For example, some Leachers may
treat bays and Qirls differently, whereas others may not. Hy
collapsing acrose all of gur teachers, these effects would be
masked. To sxplore this possibility, we selected from the sumpie
of 17 cluserooms the five classrooms With the largest sex
differeace in the studenis’ exwpectations for themselves and the
five rlussrooms With no significant sex difference on the measure
of student expectations and compared thes on two levels. First,
we compared the tuwo typws of clussrouws in terms of general
teaching practices, teacher style, and student behavior in arder
to get a picture of variations in geseral clussroom climate.
Then, we compared the cluassrooms 1n terws of Lhe specific
behaviors of tLhe students within the claessrooas,

Howaver, befora proceading Lo discuss these comparisons, i1t is
important to note whether it was the bovs’ or the girlse’
@xpectalions that were releted to classroom type. JTo teat this
w8 used Analyeis of Vartance with classrpom type and student se:
as the Lwog independent variabies and student expectations as the
dependant variable. Boys’ expectancaies did not differ ucross the
two trpes of clousroos while giris” did} in foct, girTis”’
expactancims in Lhe high differance classrooms were lower Lhan
the &npectancias of the other thres student groupsw.

£laseroum level comparispne, Whila few significant differences
emerged, these classrooms clearly differad from one another.

Stupuwise regressions were perforaed to determine which
interactional variables best discriminated between thwse two
classrooe types, Sin voriobles emerged as significant
predictors! total dyadics, total open guestions {guestions
answered by o studeat who rcised his/her hand prior to belng
called upon), total criticism, total conduct criticisms, total
criticiess in teacher-initioted response opportunities, and totul
work proiues {(listed in order of importance). In generel, {as
you can &ee on Table 23 teachers in the high se;~differentiated
classtooms were guite critical, in msany case using very puinted
sarcoess to put o studenl in his or her place; they also tended to
use a public teaching stryle rother than o more privale teaching
Styie and to rely heavily on student veluateers for answers
{coded as open questiond). In contrast, teachers in the low
sex-differentioted clasees were less openly critical toward their
students, tended to rely on a more private teaching stylae
characterized by o high proportion oé student -teacher
conference-1ike interactions,; and took u more active role s
culiling on specific students for answers rather thas relying un
wolunteers.



Theowe resualts snggest bhat garin’ aticluades toward malh are
ROTE pasitive o oo Cluass thuracivel ed by o tigh propurtion of
private teacher siudent dyadic anteraclion relative Lo the btime
spent 1o publile resatalion, by selutively hiyh levels of teucher
cuntrol over the public recitiation when it occurs, and by
clussrooms chaructericed by pusitive teucher emotional support.
Thiw wame patitera has emerged 1n our second sample of gunior high
sihool tlassrocr.. Uuing o similar procedure, we divided these
12 ¢lassrooms inlo two groups! the & with the least sex
giffereace in the students’ self perceptions and the 6 wilh the
mOst entreas ses difference in the students’ self perceptions.
These twg types of clessrooms aiso differ primarily in terss of
the proportion of time spent in privaie student-teacher
interactions versus the time spent 1n publac recitation and ia
terws of the degree to which the teacher controls who
participates in pubiic recitation rather thaen relying on
valunteers. And, oace 4again, the girls’ self perceplions are
highest in the more private and teacher-controlled recitation
Classrooms.

There i% sope pvidence that girls are less likely than boys to
thrive, academically speaking, in an environesat that is
competitive ond male dominuated (see Peterson and Fennema, 198353
Webb and Kenderski, I985). It seems gquite possible that
clussrooms characterized by relatively high reliance on public
recitation and on stadent volunteers seems relatively sore
competitive and threatening to students than classroocss
characterized by relatively high reliaence on private
student-teacher interactions and on teacher-controlled
recitation, provided that the teacher uses this control to
gncourage participation from everyone rather than o chosen few
{(Brash, 17803, If this is truye, then we might well expect Lhat
girls would fiund these more private Classrooms more congenial
and, consequently, would develop more positive attitudes Loward

walh 10 such epvirenments.

it is iwmportunt to note that the iogic underiving this proposal
does not depend on sex differentiated treatment by the teacher us
a cousael gxplanation of sex differentiated beliefs and attitudes
among the students. Iastead, it sug@gests that sex differences in
student learnibg ond in studests” ettitudes could come about
because similar environsents offect boys and girls differently,
primarily becouse bors and girls enier those enviroonsents wilh
different views of the world and different learning histories.
The exlent to which this process is operative ralses intriquing
guestions for those of us interested in fostering sex equity ia

edutation.

Student level comparisons. In the next set of CORPUFrisOns, we
wsed the student leavel data 1o ussess whether bors ond girls ware
treated differenily in eather of these two types of ¢lossrooss

und whether these sex differences varied oscross the two types of

Classroom . Several nteresting sen dirtfferences emerged 1n theuw
b lyaes., It the low difference clausrooms, girls tnterud ted
wore than boys {(gave more responses, asked pore questiions,
inittiated more 1nteractions); they aluo received sore pgroise for
work aond criticiss for fors thun boyw. In high difference
tlessTOoOks, Boys interacted wore ond recRived more praine for
their work and criticism for their form.

He nent divided the sample into the high and low teacher
#xpectoncy groups discussed @arlier. As you can see on Tabie
and i, in gearrul, high teucher eapectancy boys and girke weje
treated quite differently in these tuo types of classroum. High
Lteacher expectancy girls interacied the mosi, answered the so-t
questions, received the most work and form praise and Lhe leost
eriticise in the low sei—differentiated cluassrooms. In contraat,
high teacher expectancy boys were uccoerded the most praiwe and
intaracied the smust in the high sex-differeatiated classrooms.
High teascher expectancy girls weres osccarded the least amount of
praise of any of the sight
sex-by-teacher-expuciancy-by-classrocom—type groups in the high
sex~differentiated classrooms.

The se: by teacher expectancy intwractions were partirularly
interesting in Lhe high difference classrouxs. Ia these
clagsrooss, the classic teacher expectancy effects eserged only
among the boys} that is, high teacher expectancy boys in these
classrooss recgived more attention, more rewards, und lass
criticisa than low teacher eupectaency bovs. In contrest, the
high teachsr eipectancy girls in these clussrooms were not
treated 1n the manner predicted by the teacher expectancy
litarature. In fact, if anything Llhe low teacher eupectuncy
¢irls in these classrcons weres accorded the classic hiyh teacher
gxpectancy pattern, especially in teres of response apportunities
and praise, while the high teacher expectancy gGirls were
basically ignored ond given virtuslly no praise or
gncouragessnt.

What about the low difference classrooms? The high teacher
exp@ctancy girls fared very well in Lhese Classrooms; they
dowinated the intéroctions ond received the most praise. but,
while the bhigh teacher expectancy boys got less praise in ihese
classrooks than did the high teacher supectancy girls, the
pattarn of its distyibution across high and low teacher
sxpectancy children was equivalent for the Luo sexes. It thils
soCial climate, there Wus nho overall sew difference in
expactancies despite the fact that the girls both got wote prarce
and interacted more them the boys.,

These data suggest thai being in o classroom 1 whith pratse 1s
used differentiy for boys and girls has o detrimental effect on
all girls but nat on bevs. Baly the girlo’ expectations daffered
QCFoRs Lhese twa iypes of classrooms,. Furthermore, Lthe



relatsvely high levels of prarse given tu the low teacher
pupectaney giris 1a the high s drTierentinted clasurnoms did
not appear Lo beve the facilitalive eifect on Wheir atiztudes one
wirald enpect; they had lower epectlations for the:tr own fulture
success in mathematics than any of the octher 7 sex by teacher
‘espectuncy by cluswroom type groups.

ithe can nol iafer from these data that praise itself ls
rewponwible for the expectancy differences in these two
Llassrocms. In fact, the correlation between amount of praise
and utlitudes was nonsignificant for givls in both types of
classrooms. Rather, It appears that it is the patiern of praise
ac ro6s the various subgroups that is craticul. Boys and giris
had equivalent expectancies whan the relative distribution of
praise and criticiss was similar for buth sexes. In other words,
where teachers are fair in their use of praise and crilicism,

These datua suggest that general clossroom clisate may be more
isportant than differential trectsent in undersining girls’
mativation. In purticular, the dota in this study suggest that
compelitive, hostile, chaotic classrooms in which teachers treat
studentis very differentiy are noil especially condusive to
positive attitudes toward maeth among girlu. Other sludies
discussed eorlier suggest similor classrpom characteristics. The
data from Study 2 provide a more direct test of thase

predictions.
Study 2

Study 2 is part of a large, longitudinel study of the
transition to Jjunior high school. It includes over 3500
students, their parents, and their malh teachers draown Fros 12
school districts in Southeastern Michigan. The data reported
here focuses on 110 sixth grade math classew. Student attitudes
toward math and student perceptions of their teacher ond the
classroom climate were colliecied as part of a larger battery
during the Fall and Spring terms. Building on the strategy
developed in Study 1, we calculated sex differences in each
classrocm on the following attitudes, beliefs, and self
perceptions! plane to continue taking math if il were aot
required, worry about getting math assignments in on time, worry
about having to work fast on hard assigneenis, self -concept of
moth ubility, expectations for success in woth, ulility value of
math, intrinsic value of sath, continuing motivation in math,
finding &ath frustrating,, gwneral worry acboul aath work, gewneral
iest anxiely in math, somatic eigns of math anxiety, and
perceived task difficulty. These differences were standardized
acroes Clussrpomes and these wcores were submilted 1o o complete
linkage cluster onalyeis to ideatify Lypes of classrcoas. The
analyses reported here are based a four cluster solulion.

Wi were able 1o identify four distinet vluassroos types; thewwe
ure bisted un Table 4. As youw can see, in fype | classrocwms buys
were significantly more positaive than yivis on @ath ol the
followsng variables et each wuvedl plans to take more math,
self-concept of wmath ability, erpectations for muth succeus,
utality wvalue of math, intriasic valuw of moath, fioding math
fruslrating, wath test ansdlety, somolic saigns of math anyiely,
and percerved task difficulty., The boys in these classes weie
aleo less warried about moth at waeve 2 (Springd, We will tall
this type boy-advantaged. Ie Type 2 classrooms, there wele few
sex differences and those that were siqQnificant were gquite
shull. Theve classrooms, however, were more girl-favaring thens
average on the ammiety variables. in Type 3 classrooas, the
girls ware significantly more positive at both waves thaa the
bars on the fellowing variables? plans to take sore math,
self-concept of math ability, expectutions for moth success,
utility value of math, and intrinsic value of wutlh} however, the
girls in these classrooms reported more somatic si1gns of anaiety
than bors. We'll call thic type suderately girl-advuntuged. In
Trpe 4 classrooss, the girls were significantly more positive
than the boys on the following variables at wave 21 pluns to tuhe
more moth, worry about getting school work in laile, expectations
for success in muth, and intrinsic wvalue of math] Lhe girls were
significantly nore favorable than the boys at both waves in their
self-concept of their math abllity and at Wave | they were less
test anxious. The sex differences approached significance on
several other variables; in each case, the girls had the more
positive attitudes. We'll call this type strongly
girl-odvantaged.

Clearly these clussrooms differ in the degree to which boys and
girls have different attitudes toward math. Type ! is the most
boy-advantaged] Typus 3 and 4 are the most girl-gdvantaged.

Wa next compared these four classrooms on g cluster of
variublés assessing the stuydents’ perceptions of thelr classroom
environeent. Fuactor analysis wos us2d Lo extroact factors fruome
this scale. These faclors are depicted in Table 5. Ad you can
see these variables seasured the following construdts: the degree
to which the students’ rate the teacher as unfair to students,
the extent of competition among the students, the oepportunily for
cocperative iateéergction among tha studweats, teacher valaing of
math, and the extent of soccial comparison aemony studenis, Hosed
on our prévious findings and on the growing girl-friendly
classroow literolure, we predicted that students in clussroom
Trpas 3 and 4 would view their teacher as less unfarr and as
valuing sath more than students in classrvos Types I and 2.
Similarly, we predicted thut students in classroos Types X apd 4
would report lower levels of cospetition ond sociul comparisun
amonyg the students than Students in classroom Types 1 ound 2.
Finally, we predicled that students in classroos Types 3 and 4
would repart more opporiunity for cooperative interaction thun



students 1 the ovther Lwo clusuroom trpes,

To test these predictiogny, ¢t ldus keapng wore generated for each
construct und praofiie anulyses were perforeed compuring the
vlassroom bypes ol rous Lthese construacts.  Thioe profirie s
tltustpryted 10 Faigure 1. To wake the prafiles mote eusnily
iterpretabie wll cunstructs are coded in the givl-unfriendly
dairectiony that 1+, low wcores should be wore favoarable to gairls
than hagh wtores. As you can sews our predictions ure supported
for every construct excwpt the opportunily to engage in
coaperutive i1nleruction at Wave 1. Furtheraore, there 15 a
consistent lineur pattern with Type 1 and 2 classrooms having the
mst girl -apfriendly characteristics and Type 3 and 4 classrooks
having the most girl-friendly charaecteristics, particulariy at
Wave 2. We fuollowed this general profile analysis with a series
uf pair-wise profile aenalyses and anclyses of variance. These
results confirmed our conclusions. In particular, Type i
clussrooms had higher scores on all variables expect the Wave 1
cooperutive interaction construct than sither Type 3 or Type 4
ciassrooas. The mast extrame diffasrences between Type 1| and both
Trpe 3 and Type 4 clussrooms occurred on the social Ccompariupn
and the teacher valuing of math constructs. The two
girl-friendly clussroom types reported less social compuricon and
moare teacher valuing of math Lhan the boy friendly classrooms.
Finallyy classroom Types 3 ond 4 did not differ fros one another
on these T classroom climate constructs.

These results are very intriquing. Both girl-advantaged
classrooa clusters differed from the other two clusters in
similar wurs and in wors coonsistent with our predictions. Why is
Wave 1 task structure an exceptiont? In some of our pilot data,
wit found that being allowed to tulk with classmates and work with
classmates during math was predictive of social cosparison
behavior. Apparently, although these structures allow
coaperatlion, they may also make secial cosparative interactions
possible. Fferhaps, having too murh student-to-student
interaction at the beginning of the year promotes the early
emergence of social comparison and competition in the classroom.
Feparts of high levels of intevaction can also reflect o
ciassroons with little teoacher control. Data in Study I suggested
that girls had mare favorable ottitudes toward math in ciassrooms
Hith more private, dyoadic interaction patterns., Girls in
particular say nel like the unruliness that can accompany msore
laise-Ffailre classroom task structure (Hlumenfeld et al., 19XX},
If sp, then the opportunity for lots of student -to-studeat
dlscussion at the beginaning of the year may be anxiety provoKing
for some giTls. W2 hope ta test both of these possible
gxplanations in the future.

Summary

The duta from Study 1 clearly aisdicale that the impuct of
clussroom @uperiences on students’ self perceplions depends an
their subjective meaning Lo the studeniu. Fo advotate thot
teachers should avold criticise OF give protse more Fruoely
overlooks the power of the coetent in determiniag Lhe Beaning of
the message. Fruise wos posttively related to self -perceptions
ohly in the group, in this caswe bavs, in which it, in fuct,
coaveyed infarsation aboutl the tecchers’ enpectuations. Aaong
girls, a group for which the teachers’ use of praise did pot
covary uwith itheir eipectations, praise wos not related to either
the girls’ self perceplions or to their perceptions of their
teachers’ expectations.

What role do the teachers play in perpetuating swex differences
in moth aititudes? Our duta suggest that differential freatment
say be one fartor, although Aot o very powerful or ubigultous
factor. Girls have lower expectuncies fur Lhemselves ip thuse
classrooms in which they are treated in o quolitatsvely diffcrent
Raltngr than the boys. And while this differestial irvatment wus
not characteristic of wost of our clawtrooms, these resulis do
suggest Lhat the moust math-uble girls are not being nurtured Lo
ithe saome @xtenlt as are boyu in sceae classrooms. The cuusal
implications of this difference nwed Lo be establiuhed.

Our datae also suygest that general clossroom climele way play
4n impartant role in reinforcing sex differences ia achigvenent
attitudes, beltiaefs, and performance. Cartain Kinds of
edurational ¢pvironments say facilitute boys’ uchievement whilse
®ither dampening or haviag l:ttle positive effect an girls’
achievement. These are susmarized on Table 6. Relying on public
recitation and studeni volunteers emerged as twe such
envirosmental characteristice in Study 1, probably because these
characteristics Covary with social comparison tendeacies and with
the dominution of the teacher-studest public isteraction by u
few, highly wocal, highly competitive iadividuals who are dsuwally
white males., Competitive geal structures, social comparison
among students, and low levels of teacher valuing of math eserged
af i1sportant environaental characteristics in Stady 2. Similar
characteristics haove emarged in the worl of Liz Fennema, Fenny
Feterson, FPat Casserly, and Jane Kahla. In each of these
studies, <¢lassroos drnamics that are linked to competition among
the students and to high levels of ability-asepssment motivated
social comparison seam to have a negative iapact on the girls,
Sume boys, in contrast, seem to benefit froe such dynuaics.
Whether such competitive dynamics also undermine the msotivation
of some boys needs Lo be asceused, It seemns likely, however,
that such dynamics are not especially condusive to the wmotivation
pf boys who are having trouble with math or science. They, like
the girls, may find such dyramics unpleasant. (See Eccles,
Hidgleys; and Adler, 1984, for discussion of impact of general
classroon level variations on student wmotivation apnd self
percaptionsl.
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Fhe remedy o0 ssach differentsal eficols s sot clear. Shokid
we Bdui it boys and groiyn difterently oo thael such elperteads.s
*the sducatiounul eavironment® bewtl suited for bis o1 her needs?

Frobably not, espectaliy since variutions within sex wuk e
identificution of wuch ideal environwentu For each sesx
impousaible. Instead, edurators at all levels need to be aware of
the fuwt thoat children asay respond to similar ewducational
enperiences iu diffuerent ways., Then we can work toward a balance
between provsdiny both bDors and girvls with all types of
educatinnul euperiences and helping bolh boys and girls acquire
the v¥1lis necessary io benefit saximally from various trpes of
leurning eavironments.

A second characteristic that emerges wilh suome Teguiarstiy
useruss these studies is the teacher’s valuing of sath., Girls
nppear to fare better in classrooss in which the teacher
cundnnicates the value of math and science to the students. This
communication can Cconsist of subtle practices such 45 using
interesting posters und classrooms displays or more direct
expressions of the i1mportance of math and science. It can also
cunsinvt of the active provision of coresr-relevant information
and iadividuul career guidance.

Ganeral Concluvions

In summary, we, piKe many others, have found small but fairly
consistent evidence thot boys and girfls have different
enperiences in their classrooms. Howevery these differences seea
tu be as much a tonsequence of preexisting differences in the
studenpts’ behaviors as of teacher bias. Nonethelese, when
differences occur, they do appeur to be reinfarcing
sex-stereotyped expectotions and behaviors. In addition, we have
found some evidence that boys und girls respond differeatly to
Simliaor experiences. TFhese Tesults indicale thai similar
treatment muy not vield equitable gutcomes for both boys and
yirls. They point, in particuler, to the differential impact of
pructices thaol foster o competitive clisate in Lhe clasceroom.

Stydies relying more on case-tstudy approaches huave provided
stropger evidence of the impact of teachers on student’ corear
pluns und decisions. For example, women working in
male-dominated fields often report that o puarticular teacher
pluyed a very importent role in shoping their career choice
(Casserly, 1975, 1979 Boswall, 1979). These teachers often helped
by providing active career counseling and wmoling thes value of
math ond the yirts’ potentiel and natural abilities clear to
Lhem: Unfortunoetely, few students encounter o teacher who
encourages them to consider o wide rauge of careers. Instead,
most teachers reinforce traditionul behavior and occupational
pluns for both boys and givise independent Of where the student’s
interests or Lalents might lie (Eceles £ Hoffman, 1784). fFor
example, mathematically-gifted girls are less likely to be

rdentified s sueh by bherd bteachers than are cagpurubly tolented
Bure. Srmstuarly, gsris who drop out of the moll carctiubum, or
out of other nontradsbional maascrs L colliege, vften attribute
their dacisions Lo o teacher who aClively discouruayed their
interests (Fuiy Brody, usd Tobin, 19H0),

The work summiriced here supggeste thot teachers cuan fuvorebly
affect girls’ preporation for math und science-reloted
gcrupuations of they create a non Cumpelilive Ivarning envairunment
end provide active encouvragenent, exposure Lo role models,
s1hcere praise for high ability and good performance, e<plicit
advice regarding the vaiue of math and science, ang expiicit
encouragewment to both boys and girls and their parents reyarding
the impoartance of develupiag thelr tulents to the fullest uod
aspiring after the best jobs they can oblain (Cousseriy, 1975,
19793 Eccles and Hoffman, 1984}, Host aulbh teachers do none of
thesa things., For exoemple, we recorded less than g dozen
instances of a teacher expiaining the value of aath and very few
instances nf a teacher explaining proactively Lhe intrinsic voiue
of engaging in any academic activity in over 400 hours of
classroos observation, We also rarely wvbserved o teacher
providing any form of career Counseling. Thus, aitbough teachers
can help overcome sex-sierectrpes and promote moure ues eguitable
educational outrcowes, they rurely do. As a conseguence, most
students Ieave @ach classroom pretiy much as they entered it,
aeither wore or less sex-stergolyped in their believds upd future
goals. Furthermore, Brush’s {1980} work suggests that
compatitive climates soy be more cowmson in math classrooms than
in English or soriol studies classrooms. To the extent thut
girls find rospetitive climates unpleqgsant, we may have
identifiwd one classrooms characteristic that rantributes to the
preference giris have for English and social studies.

Te increase the participation of girls in math and wcience, it
will be necessary Lo change Lhese claesroom experiences. Since
our data focus on classroom-level dynamics, our policy
recommendation is almed at thoet level. The most likely policy
change for thie level invelves modifyiny the requirements for
credentialling and for continueing education. Specificully, we
recosaend that sex equity traisning be o requited part af wuch
prograss. This troeining should pruvide teachers and prospective
tuvachers with inforsation reyarding the importance of the
classroom dynuwmics outlined in this paper as well us the
isportant role teachers can pluy by providing carver guidance as
an onRQoing part of their sath and science iastruction. Glven
that childran come to class with well-learned sex-role
stereotypes, it is our opinton that egqual treatment is not
enough. Teachers aust play on artive role in creating = posttave
attitude toward suih and science and 14 bolutering giris’
confidence in thair math and scientific ebilities, QOur gata
suggest that they can accomplish these goals by using
*giri-friendly” teaching styles (non-competitive and tied to

1&



practical esperlences), by using leshnigues that make

smportunce uikd the toterest valug of swalh
and by providing active career guidonce.
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Table t {continued)

Trequencies of Observacion Variables For Boys and Cirls

Teachers Have High and Low Expectancies

Yerales Males
Variables Tetal Frequency low Expectancies High Expectancies Low Expectancies High Zxpeczanzies
Frequency n Frequency f Frequency n Frequency n Freguenoy b

Teagher jtyle Sehaviors

fcons. )
Tseal work praise 295 (13 93¢ (32) 63 {32) 72 (34 7 39)
Total praise 319 (141) 304 12) 69 am 80 (36) 80 A
Attributien statements 88 (6&) 13 (10} 22 (19 16 [SE:)) 27 s
tegates with feedback” 97 {59} 13 (1) 22 (13 L1 {18 28 2
»mH ocher 129 (86) 28 (22) 41 21y 30 an 3G [oga)
Sustaining feedback 263 (L534) 58 (34) 65 (42) 59 (3) 3% (48)
Negates with sustaining

feedback 36. 29 10 (&) 12 (1e 3 (5} 9 8y
Sgudent Stvle Bahaviors
Sgydent-initiated procedure ;

questions® 221 (308) 654 (23) 73 (33 38 (23) Lat o (25)
Student=initiated dyadics 1491 3z 311 (67) 416 (86) 364 (78) 400 (€13}
Student-initiated questions® 969 (19%) 19 (38} 4094 (59) 157¢ (4B) 184¢ {34)

Table | {comtinued)
Frequancies of Chservation Variables Fur Boys and Girls

For Whom Teachers Have High and Low Bxpectancies

Females Males
Variables Total Prequancy Low EBxpectancies High Expectancies low Expectancies High Expectancies
Frequency n Frequency n Frequancy n Frequency n Frequancy n

Jeint Style Behaviors
Total Response

opportunities 2003 (309} 413 (63) 563 (83) 433¢ (75) 394 (38
Opan questions 950 (180) 188 (38 279 (47} 199¢ (43 134 (43
Toral dyadics 1780 (34%) an (€ 467 (90) ErS (87) 454 199
Toral interactions® 5034 (413) 1052 (85) 15204 (112} 1150% (10D 1128 G
Affirng 1349 (273) 268 (58) an 72 277¢ (64) 418¢ (31
Negates 217 (1323 4§ {25) 969 (32) 72 (37} 63 {38
Student~initiated questions

yielding praise 14 {12) ¢ {®) [ (4} 2 2) 6 {5}
Student-iniriated questions

vielding ¢riticism 7 (6) 2 [¢3)] 1 69 2 (2 2
Total W 428 8G 114 1G5 B

umher of students having non-zero frequencies,
®The propertion of i{nteractions involving males significantly greater than that involving femalaes. 205,
SLower frequency than one would expect based on proportion of sample iacluded in =

this group, P

mmmmz»u frequency than one would expect mu.uu on proportion of sample included in cthis group, p<. 45,
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Table 1
ioz
Mean Freguency of Behav
Effect of Clﬂssrm;&:yﬁﬁz per Clasa Period.l
Classroos Type Sex
High Sex D;ffe::tiation
Behavior Differentiation TableJ Sex by Classroom Type by Teacher Expectancies;
General Summary
, tyle Behaviors JTEM FLL MLL FHL MHL FIH MIH  ¥FHH  NHH
Teacher Sty 630 m L l H ” T HIE
065 . open quastions
Total Pra;sel Cricicism .221 -1;§ tudant L H H .
Totsl Coaduc L3251 . atu anywars . HH
Total Criticiam 693 . ! i
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1 A1l diffeveaces significaat at the . FHL:femals, high difference classcoom, teacher expectancy low
WHL:male, high difference classroom, teacher expectancy low
FlLH:femele, low diffarencs classroom, teacher expectancy high
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MHH:male, high differeace classcoom, teacher axpectancy high
i 1 213 three way fnteractions sigaificant at the .006 level.
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Table 3ar

Sex by Classroom Type by Teacher Expectancles?

low difference igh difference
classroons classrooms
Low teacher High teacher Low teacher High taacher
axpactancy expectancy expectancy expectancy
Females Males Femnles Males Females Hales Females Males Grand mean
‘sacher-Style Behaviors
Praise during respomse (3 .02 .05 L01% Y .oz L03%Y 1k .0
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2 411 3 way interactiom terss signigicant at p {.CL

b scudent questionnaive item; scale 1.7, Twhighest; M,N and m.n: significant differences were determined using a prior{ t-rests.
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PSYCHONE TRIC BROFERTIES OF STUDERT CLASSHDON FHYROMEENT REASUME (SCER)
Srari. Shgw- Factor Qg1
ITENS [N CoOmPO%ETE waMy sman Oty . LT losding RO Py
fagtar 1. Tesoher uwalrvoss, uwvriend] (ross LT3
The teachar cares hovw we foq tox1 .36 . 3 -1.23 - 4%
Fre teacrar thinkg that soms of thg $tugente In
this clasy can't ty very ood math work, 1021 2.1% 1.2% .3m )
The toadher i3 frismily to un. 1026 .48 a2 -1.49 -. 63
The tescher traaty BEyR and gir)e differentiy. 103G 1.81 [ -7 1.47 R1l
The teRChOr Grociu cur Seth woeh Fabriy, 1038 1.9 T4 ~1.82 - 43
The testher traats towe kidu Dotter tham athor kidgs. 1038 tT0 1.08 1.32 .83
The teacher criticizes us whon we G0 PAOr AAth work . 0nal 1 8% t.ar 108 L
Factor 11, Competitias smeny atusents - B8
Some Lidi try to Bo the firat hes
to answer the BEIN Yuoations the {eschor HORE, 1028 .17 .- -1 .8t
SOBE Students 1A this clase sahe fun of kigs
WO AMMUEr ROt GUEULIONT wrong OF tean 68 tahes . 1024 3 41 1,12 LI -d1
Somy kige try to Do the fFiret gABe done in math Ll > I B P -] ~1.08 .58
Foctar 111, Tesk strugture thet BTNt oaasarstion B intersation a8
e gut to work with S&th nthar
in seall groups weor we 9o Both. 1018 1. 34 kL] 2.3% LH
¥R gET 1O Dick wHICH studants ma want TO wark with In math. 102% L3 30 1.719 .19
W COB tATK tO emch othur QUFIRY BAth tiag, 1021 1.10 .5 t .32 .53
WO PN waCh Other with moth [E 1014 T ar £7 I

(ponuliucy) b alqel



FABLE ¥ foont e

Stang Shpw- Factor

ITEMS (N COMPOSITE VAR  Maan Oav BTy Toadtng
Factor 1v. Tassher’s valuing ¢ eatremstics 57
The teschar tries to eoke
AAth tatargating 1n this class. 1040 T2 .00 ~t.07 .nd
Tiar toaetne 1ikes Rath. 1040 3.%0 80 “t. 41 T
Tre tgachas 14118 US why REEH 11 Iopoctant 042 1 08 114 - &7 50
Fartor ¥V Sonial cemparison btwhavior )
Whon asth pepors ara handed back,
wh Shaw RSCH GtREr Now we did. Q17 1.4 o .29 . dd
Yhen rRpOrt CArda Comg out. wa tell
asch Sthar what we GOt (A sath. 1032 2. 64 LIt 09 81

MOte. [tews are GANSO OM A four-paint sGalac 1eNOT VERY DFTEN, 2«3OMETIBCS, 3oUSUALLY, 4wvENY DFYEN.  Tha intarnral
conttatancy rellasbilsty coatficients are baiet on a genera)l izea forw of Cromdacn‘s coafficiant oiphs (Joreskog, 1971}

Figure 1
Profile Anmlysizr for Clasarocs Types ca Classvroos Eavirooment Measures

Teacher Unfair: 1 . 133

Teacher Unfair: 2 a2

Competition Among 4202
Students: 1 '

Compatition Among 4 X2
Students: 2

Low Student Interactive ERR 4
Task Structures: |

Low Student Interactive 47
Taek Structures: 2

Low Tewcher Valuing M2
of Math: 1

Lov Teacher Valuing
of Math: 2

Social Comparison ,
Among Students: 1 + e

Social Comparison
Among Students: 2 4 3 2 1

Bt naud sk hhd e ot o o T AL ek kb e o o bt b e o oo by

1.9284 t eTT% 1.43%4 2.8736 3307 MEANS
1.7934 1.2018 1. 8489 3.0077 3 S4%8

Hote: leBoy-advantaged Classrno-~s
ZaNe Difference Classroons
JuModerately Girl-advantaped Clsssrooms
4sStrongly Girl-advantaged Clossrooms



