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" ] The Student as the Unit of Analysis .
. A . ) - . ) A .

¢

As tfar back as-j971,.Tom Good and mysel f argued that for most

purposes the student.rather than the cIass as an-undlfferenflafed group
shoul'd be The unit’ of analysls |n‘tlassroom resefrch (Good and Brophy,

I97I). This |dea had been bui into our Dyadlc InTeracTion Observaflonal

¢ Coding Sysfem (Brophy and Good, 1970), wh{chQaT the time was the only
‘; .
system for coding teacher-student |n+erac+|oq which used The individual -~

————— ¢

. student as the unit of analysis. . ; ’ ’ \

!

Our immediate concern at the time was the study of ‘the processes

through which teachers communicated differential expecfafiens to different

°

students.” This research by ins very nature required a focus on the

individual student, since we intended fo compare different students for

.

the kinds of Treafmenfs they received from The same teachers. However, é@

. upon reflection, it occurred to us that The sfudenf shoﬁiﬁ,have been the
T - }
unit of analysis for most precedlng classroom researc&k because most of
AN * .
the varlables previously studied, including many of Thqse often assuméd to

be stable and general characteristics, actually are teacher characteristics ¢

that vary with situation and contgxt, and in particular wiTQ’dif{erEhces
. - A . / B . .
in student characteristics. . b

.
LI

. 3 t ~ ) - ' '
The most obvious cases concern those Teacher,behavnorSuwWTch are

’
a

|nherenfly dyad1c That is, they are direcﬁﬁé.af a single indLvlduaI to ?
+ student rafher than at a subgroup or at the class as a whole lncluded. . .

v 4

here wouId be many teacher questions, all teacher feedback 1o student N

.- 9 T .
questions or seatwork, most praise and critticism, and Qgsf aTTemst to

»

deal with misbehavior. Such teacher behaviors are in fact, and hof merer -

. )




The Student -
3 .

L4 .
.

by virtue of definition, yadlc |n+erac+|ons d|rec+ed at an individual

’s+uden+, and fhey should not be consfrued as feacher behavlor d|rec+ed

. at the class as a whole. Byexfens|0n, nelfher should average scores ;//

for teachers on such var|ables ‘be taken as necessarily refled*lve of any
:

/stable or consistent frait’«in Teacher behavuor. This point W|lj be

-

expanded below.« . ) o - E : a

. v

A more subfle variation of the above ‘occurs in conned+|on with //

‘o
n

teacher behavior that |s initially dlrecfed at the class as a whole,

JRUUN YU

such as questions or solncnfaflons for volunfeers, but WhICh depend .

2 4

upon student initiative for: compIeTlon. Here again, a Ifhough The Teacher
behavior begins as behavior directed towards the entire class, the ' ;

inTeracTion' evolves into a dyadic one between Thekjéséher and an

individual student who 6b|iged the teacher by raising his hand or other-

."wise indicating ‘willingness to respond.: Thus, even teacher behaviors v
. ] ,
directed +owarﬁs\:ifjflass as an undifferentiated whole can ulfima+ely‘ ///
: e L
end up involving only an |nd|v1dual student, at least dlrecfly 7

re

Thus, upon reflecfion, it can be .seen that re|a+|ve|y few +eacher

behaviors are soIer directed towards the class as a whole or towards a

subgroup Other Than Iecfurlng, demonsfraflons for the whole class,

‘

announcemenfs, giving® assngnmenTs, and the |ike, most Teacher behavior,

and, in parficulag mos+ teacher behavior, That has bedn considered especnalry

.
3 [ .

fmporfanf for %eaqher effectiveness, is directed at ‘individual students.

' . ' .
o :

Teacher €Consistency . ’ . ; .

s
. Until falrly recently, mosf'classroom research has not taken=this -

S

facTor lnfo account by using The |nd|V|duql student as *he unn* of analysjs.

A [

! - ¢ - \\\ Lo . J d
: 2 IR _ ' L




. The Student
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.

-_snTy to all of The |nd|viduaJ sTudenTs in The class. However, research

{ated To stydent sex, social‘class, race, lnTeIIigence and a host of

¢

personallfy variables (Brophy and Good, 1974). Im fact, veruaIIy every

|nvesT|gaTor who has checked data for ev|dence of sngnlflcanf |nd|v|dual

differences within a classroom "in patterns of TeacherﬁsfudenT-|nTeracTion

has found such differences.

4

>

.

-

‘The(implicefion of all of this is that teachers are not Hearly as: .

\]

n

-

’

.

consistent és previous reseSrcr has assumed them Toabe'(usually implicitly

7

.

rather than epr|C|TIy), so ‘that, mean scores compuTed by divldlng the | -

frequency wnTh whlch a parflcular Teacher behavior was. observad

*

y The ,

amounT of time ThaT The feacher was observed do PDT necessarily reflect °

the Teacher s TreaTmenT of an- |nd|vidual sTudenT in that class.'

)

such scores may not reercT an |nd|viduol,

in that class.

r

b

200 Tlmes during 50 hours.

€

in fact,
* -
Teacher s TreaTmenT of anyone

- (G

For example, cOnsnder a teacher who was observed‘fo pralse7S+Uden*5

-

I f sTudenTs averag?g four times each, and each

: sTudenT was pralsed no less than three .nor more than' five Tlmes the pralse

. 4
daTa for Thls parflcular Teacher would be accurafe and valid.

-

That |s, the
17

0

sfafemeni that The Teacher'averaged abouT four prarse sfafemenfs per student

-
v
~ .

.

per 50 hours of observaf1on would hold up, bofh as a,generallzafion about

L

. 3 *y T - N

- k-,

-




hY

" behavior in the class as a whole and about behavior tawards specific s

The Student

\. .. . ‘ . . . ’ 5
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Voo . —

* - . ’ ’ - ".“
students. . )
. . .. -

. ’J
turns outy most

However, most investigations of praise (and, as\T

invesfigaTiOns of other variables,'foo), f}

v

dopo & '
ir buflogs,lhke fhese fo,b&

" the exception rafher fhadTTHE‘rUTe WITh praise, for example, |T s

Typlcaﬂ to-find that a very high percentage of The feacher s pralse

sfafemenfs go 1% a very small percentage of the sfudenfs, those -who

-3

“are very high achievers plus a few fhaf +he feachep Ilkes and 1s worklng

',
hard with. The remaining sfudenfs‘gef Iiffle or no pratserat all. In

- .2
Y

4

such classrooms, the mean teacher praise is not—representative of the

’ a

teacher's actual behavier towards any of the students inthe-class.

s

It under-represents the frequency of pFéIEé towards the smal | subgroup of

sfudenfs who gef mosf of the pra|se, and it over- represenfs—fhe frequency
o3

of” pralse d|recfed af the majority of students who seldom gef praised at

allt. The Same d|ff|cu|fy holds for mean scores for such behaviors as )

indirect Teach|ng,kcr|TIC|shu asking problng quesftons in an attempt to

s - N
improve student response, asking high level divergent aor abstract questions,

and many others. * -

Research Implicdtions

[ES————

The above considerations, particularly when viewed in combination with

~

theory and data from a varlefy of sources suggesting that ‘the lndlvldual :
characferisf|cs of $tudents interact W|Th differences In ﬁeacher behavlors
in deTerminlng what is opflmal for a parflcular sTudenT, strongly lmply Thaf

Ed

the |ndivldual student should be the unit of analysts in classroom process

3
3
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+of ¢lassroom process and‘+o | ink classroom prqcess more firmly and

,‘t ) ‘ - . _ 7. The Student
v . ) & 6 '

- . -
- A . - . . .
. . ‘ .

e

- . . ’ .
research. This will be necessary both to gajn'a betfer understanding’

o -

-

clearly to producf outcomes. To Fllustrate briefly, | will give examples

from research thCh | have been |nvo¥Ved in the pas? and/or am involved

v -
1

in at present. oL . .
' ' . ‘ -

. a LI o
.

Individug! Differences in Teacher-Student Infé?35¢jbn R \

, As mentioned above, Tom Good and myself/began origfnally with the
intention of studying feacher-student interaction lh order to determine

the mephanisms Throuéh,which differential teacher expec+a+ions were

communicated to differen+ students. Over +ime, This line of research

.

\;‘_;<=:::;roadened from teacher expectations for student achleve?enf To other

i e
teacher expecTaflons and attifudes and fo The more general serles of

-

questions Jisted. below:

-

1. What student individual differences do‘tgachers ndtice and use

. ~

in forming differéntial expectatins and attitudes?

] «

K4
2. Once such q;ﬁferenTlal expec+a+|ons or a++|+udes are formed by

‘1«" N ‘

.~ teachers, what are the |mp||ca+|ons for Teacher sfuden+ inter- _

»* S . &
action ||kely fo be?
v - . g -

+ 3. .Assuming “that Teachens do treat sfudenfs differently bﬁcause they

«

hold dlfferenf expecfaflqgf or a++|+udes +owards Them,,wha+ effect

does such dlfferen+Lal Treafmenf have upon The sfudenf 7

) l
- ’
~ . v ’

4. what individual teacher differencgs are involved in de*ermihing

the nature of teacher reac+|éns to s+udenT |ndividual dlfferences

and the degree To which these .reac+|ons shape fuiure'inTeracfion
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. repeafedly that the vast majority, of such criticism is directed af a small

a v\ ~
’ - * .
« . 4 * -
. s ‘ . /AN The Student

: B 1
7 3 o ' . * > s ¢

.- With students? = . '

. ' . ‘e
These and related Toplcs have been sfudled in detail by ourselves

N s
and ofher investigators, parflcularly recenTIy Many studies are revlewed

in Qur recenf volume, Teacher-STudenT Relaflonshigs:' Causes~and Cohser

. 3 .= -

[y . ——

guences (Brophy and Good, 1974), ° \\‘;A <: g x
Brlefly, s+ud|es which have used the Individual student a! the unit

[

of analysis and concentrated on diﬁferenTlaI teachér behavior have revea?ed

. . - ’- . .
the following: ’ .

14
. ‘ - &
Differences in teacher-expectations lead some teachers (a minority,

o

however) to teach sfudeh+s optimally if they hold'high exbec+;+ions for

- @, &

~

the students and to teach other students minimally if. they hold Jow " ~

expecfaf:onsé:or the sfuden+s This is the basic,mechanism hnderlj?ng . .

Teacher expecfaflon or Pygmallon effecfs. & .
& . )

Boys are more saJnenT in the classroom than girls. -They have more
of every kind of ihferac+ion with the teacher, including such presumab’ly

desnrable |n+erac+|ons as praise™from The téacher or(opporfun|+|es +o T :

v

respond To a quesflon as well as presumably negative ones such..as crlflcism

- °

for poor work or misbehavior. Ce .
‘ Furthermore, the commonly reporfed f|nd|ng Thaf ho?s ge+ much more
cr1ficnsm for poor work and mlsbehavior than girls continues fo hoId up, .

but sTudles which have.concenfrafed on individual s?udenfs have shown’

.
Y

. <. -

number of boys whg show high rates of misbehavior, alienation from the class-
N AY

L]

‘room,and(usual1y) low achievement, . . 1 .

[
"

b

3%3, N « \

L o
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-. S%udles which have taken teacher. sex into account® show that male .,
Teachers have the * same kinds of dlfferences in |nferacflons wifh male -

- ~ Y

versus female students as ?emale Teachers do. Thus, the sTudenT sex

dlfferences obserqu in classrobm process studies are due prim fly te ‘

v

the students ThemseLves, and nﬁf“*o The facf Thaf most elemenfary
s e ° 4 v ‘

- ¥

teachers are female. - ’ . . oo
@ ‘ S f -

.
.
. \

Sfudenfs Thaf The Teacher especsally | ikes uSuaIIy do not recelve
over't favor|+|sm, aIThough they someflmes receive somewhaf more: coverT
. A Y

favorifism. Howeyer,\sfudenfs Tnaf,fhe Teacher_dlsllkes'or rejects
R L . { ) '

» >

usually receive overt reJecT«on B . o .
. . R .
Among students who do nof sTand ouf in The cIassroom because they

¢
are unspectacular |n,e|ther-ach|eyemenf or genéral glassroom behavlor,

-~
v
.

there usually are two subgroups towards which the teacher behaves quite
~ s / -7 i T e
differently. One group (typically called the "'concern" group) become ®

objects of special teacher concern. The teacher fries to spend'more‘

* . a-
. «
. ° v

4 \ . .
time wjfh These students and to give them extra help, recognizingf(or
at Ieasf bellev1ng) Thaﬁ/;hey are e%pable of achlevnng a+ hlgher levels
.if glven some remedlal help and some encouragemenf. The other group

(typically called the "indifference" group) are Iaﬁgely ignored'by the
feacher They have fewer interactions wnfh the teacher Than ofher sfudenfs

do, and the 1n+erac+|ons that They ‘do have Tend to be brlefer and Iess

. L]

personal or atfectively foned.” o : . T

‘
! ~

&
These differences in Teacher behavlor are "apparently, in reacfion to

U .

differences in sfudenj gharacferlsflcs. Al¥hough the students are sémilar

P o8 . ,
in being low to modest.achievers and medium to high in confarmity to classroom
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N ‘ rules, they differ\in'OThek ways that make a difference_ih teacher

~ -
N 3 , . ° b
. .t ‘ response. Chll%ren who become objects of special teacher concern show

K
f

such characteristics as a general teacher orientation, dependency upon
’ . . . T

N

The‘feacher, and apparent desire for interactions with the teacher and )
. \ . . .
) . . e
., gratitude for the help +hat the teacher provides. In short, they cue §

'The teacher that they desire such treatmentgand reinforce the teacher
., for péoviding i+ by exbressing,dependeney an; gratifude. In .confraef,
. , . students who end.up bein; freated Indifferently by the teacher a}e very
different. These sfuJenTs;are not at all teacher eéienfed and show

> little or no desire for interactions with or help from the Teacher,'anq

. ~ they apparently do not feward thé Teecher (and probably even exfihgdish
the teacher in subtle ways) for interacting with them. In contrast to
- . t [

the concern students, who condition the teacher 1b develop concern and -’

’

in*eracfteifh them frequenfly, the ing,ﬁference sfudenfs condition the ~
‘Z:;\feacher to stay away fromvfhem‘and'que acf'fnfrequenfly; FuFThermorel:
l | the da;a suggesting that inTeracflons wifﬁ Indifference students are
‘ " briefer and less a?fec+ively Tened eveh whép they do occur suggeé? that,

form of rejection, and not merely an oversight\on the part of the teacher.
. , - . N )
e d These are but a faw examples of findings of research on &lassroom
. * : ? = N ‘ °
process which has used the individual student as ‘the unit of analysis.. For
L4 . -

a comprehensive review of thi's Iine of.fesearéh, see Brophy ead Good (1974),

4 . -

134 s ~ . . ‘\

' . Process=Product Studies - . \

B N °. x . .

) N ; Process-prodJcT research designed To link observed teacher behavior with
v . -~ - . .

y S .~ Mmeasured student’ outcomes (cognitive or affectivel., has Yad a long and frus-
e M ! - . . - - . . .

- . . ) \ .. . . . . \

2N e ) - . , " , . . ,}
vog® g /. - . . 11 . - . .

. \: .

v
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.

frafing history of negative and conflldfing resulfs.' Improvemenfs In

research deslgns, guassroom observaflon sysfems, and sfaflsflcal analysis

b4

et mefhods have led to observable lmprovemenf in the state of the art in
recenf ygars (Dunkin and Biddle I974' Rosenshine and Furst, I973), al-~ 4
" though even Fhe flndlngs that have begun to be replicafed conS|sfenf1y

S , still are relatively weak ones. That is, although correlatiodns befween
Y RS * 1

feacher process behaviors and meaSures of student outcomes are sfrong

enough to reach statistical signlficance, fhey are not strong in fhe-

In part,’such findings probably reflecf reality. Teaching seems fo .

[y

absolute sepse. . ) : ]
i
be, and therefore should be consfrﬁed as, an applied science requurrng

t
4

//- | the teacher to-orchestrate a large number of principles and pracflces,‘ ’
/ .

adapting to the specnflc needs of the |mmed|afe situation. In contrast,

5
-

»

. teaching is, nof, and Therefore should not be cons#rded‘fo be, a maffer ?
. :

of masferlng a smaII number  of "key" behaviors or characferlsflcs and

v »

fhen épplylng them consusfenfly ConsequenTIy, it probabfy Is unreal{stic

to expect extremely strong relaflonshlps befween teacher precess behaviors

and student producf oufcomes (Brophy and Evertson, Note I), . )

. a ‘ ' Neverfheless, it seems QDVIOUS that process-producf studies would be

Improved considerably if fhegpfudenf were used as the unif of analysls

.

First, as discussed prevlously,\%any teachéif behaviors are dlrecfed at.

* individual students anyway, and there are lmporfanf individual differences
l\\¢be kinds of lnferac#lons that students have w\fh the same feacher Also, /

. . we know that student Indlvﬁd q4 characferisfics (which include, but are not
‘;. . e 7" . w
N llmlfed fo, dlffefences in sfudenf apfifude) lnferacf with feacher behavlor

-
- i .

R 12
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-

dlfferences, so Thaf some klnds of Teacher behaviors are opflmal for
%

cer’raln Type’s of*squenfs bu+ dlfferen’r klnds of, teacher behavlors are

Some of The

s -

|fferenT|aI %eacher behaviors which have been obserVed-ln cIassroom
& .

opflmal for dlfferenf Types of sfudenfs (Cronbach I975)

process sfudles have been dlscussed above, and 1+ is IlkeLy that these
Rl

wlll have dlfferenflal effecfs on sTudenT ouTcomes In addif!on, oTher

L3

research has establ ished Thaf sfudenfs dlffering iin apf1fude on-personal
Vi

* 5

’ characfen1s¢|cs showed dlfferenflal ouTcomes dependlng upon the kinds of

»teggg%qg Thaf they recelved : . e N " < i
. For_‘example, the Texas Teéacher Effecflveness ProJee#~(Brophy and .
Everfsodq Nofe i) showed that sTudenT soclo—economlc status. (SES) - was ) K
‘Yan'imporfanf\modlfyino variable in deTermininogfhe relg)‘%nships beTweeh
S %eécher“beha?vor'and‘]earning,gains jnfsegogdwahd jhjjptgrade‘stgdents.;; i C e

v

[

.

S e e

SES 'is consfrued here as d "proxy varlable"
14 \ A .
‘of achievement pofenflal, acTuaI achlevement, and achlevemenf mofiVaflon,

so Thaf the SES differences in process-producf nelaflonships flf the

.which‘sfands for a comp}ex .

-

deflnlflon of apf\?ude-freafmenf lnferacTIOns glven by Crpnbach (I975) -

Brlefly, this sTudy revealed that high. SES sfudenfs Iearned more

~ b

(as measunedxbyosfandardlzed achlevemenf tests) when Taughf more maTerlaI

. ~—
aT a relaflvely fasfer pace and In. a relaflvely more- demandlng and ehal- ‘
: ER .

In confrasf low SES chlldren Iearned more when they

Jenglng manner .

PN o/

were Taughf’less actual material but had this materfa: +aughf #o Them

more Thoro%ghiy by TeacherS‘worklng at a slower pace,,modffylng the cur-

AL
rlcula and maferl I's to meet indnvldual needsl ?nd showlng such movaaTlonaI

~

characteristics as patience and encouragemenf raTher fhan ohallenge and ;
_N:;;'o,h‘(~\~ :° - . "

leo N >

demandingness. - ( )
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L . . . Al'so, low SES-children did not respond at_all well to teachers who

[OA - ! . . L

\* . - '

%ﬁ % . tried to feach with indirec} methods such as those advocated by Flanders ' '

, (I970); apparently because they had not ye% ma§+ered the basic tool skills
Lo ¢ ~ Lt »
L : : which appear ' to be assumed by these me?hods. In confras+ the- high SES '

a

sfudenfs, who usuaJIy either had, mas+ered or were in the process of mas+er-

%“ . ing these skills, fa fhe point of overlearnlng, had reached a stage where ;

v
o

) they were beginning to profit from indirect teaching methods. “Thus, optimal

© e

%eaching in the low SES schools was‘heavily teacher centéred and structured,

while optimal +éach1nd in the high SES schools was less teacher stru¢tured

p and maré”aﬁéﬁk?6"5?ﬁaéﬁfw1hbuf’and'sfuden+ choice i1 assigNMents-and - reerue s

i
-

i' acT|V|+|es. Sfmidarly, op+imal classroom managemenf in low SES schools”

.
e

. ¢ . was fighter and more constraining, apparently because The children had not

VéT'EeVéidpéJ'fhé'aBijfTieé\¥6 move around fréely and ‘méke ‘choices inde- '
pendent.ly without losing focus or becoming ‘disruptive, In confrast,

teachers working with high SES students were able to be much freer and ";

~ z v ) ~ . . . '
more autonomy-granting; apparentiy because the students were able to exercjse

'such freedom responsibly and productively. ' . i
1

. ¢ s

theriresearch (reviéwe& in Brophy and Good, 1974) also has revealed
. |n+erac+|ons befween sfudenf characfer|s+|cs and teacher behav1ors wh|ch
I ‘ - . \

~

, affect S*ugen+ ouTcomes. -These |nclude the follownng - .o

Eager, exTrover+ed sfudenfs nof onIy de5|re frequent pathc1pa+1on a,'i - T
e S / ‘ '
. in classroom d|scussion, but appear to profnf from if;ahe¥e¥e&«-pe¢4cen+
/ a ~or anxious s+uden+s who hesufafe fd—become jnvolved in classroom discussioqs .

e
e,

+end! to do just as well and somefimes better Than when Their parftcnpafion

o {

K v




taught By feachers who value or at least Tolerafe these fralfs.-

" In contrast,

{

.they .do respond positively to challenges and,

—_require—iuch_encouragement ang to be particularly vulﬁéhable %o criticism..

The Student
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is Increased through dellberate lnfervenflon.

e

S*udenis who .desire sfrucfure do best In a hlghly sfrucfured class,
whlle s+uden+s who value Independence and aufonomy do: besf ln classes

+

(; Students with Ioﬁ'self esteem and hlsfory of failure appear tfo

L4

students N|Th very hlgh self esfeem and a hlsfory of success

usually do not find praise parficularly rewardlng or motivating. -However,

}

under some clrcumsfances, to

“‘criticism (particularly when They have not been putting forth their best

L]

>
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. ation Versus competition (as well as cultural differences:

.

i

. who valued cooperatlon.
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The maferials and methods typically used .in schbols fo#,+eaching

|n+eruc+ory Peaﬁ|ng appear. to be_wel| sulfed for most girls, _However,,

<

boys tend to do better when these approaches are supplemented W|+h programmed

_mgferiajs, computer assisted ins+rutflod, or other approaches that eﬁable

BRI T

the student to work independently and/or, that involve lnTeresifng gimmfcks.

-0

N I < U . S~ Y
There are great indivjdual differences in orientation towards—cooper-

? ¥

school, children

in the Unifed States tend to be much more competitive and less cooperative
in Mexicé{, Thus, it seems probable that a

o

than school chtldren tempts to

N\

motivate sfuden%s Through compeTlTlon for individual rewards would be more

4successful with s+uden+s who Vadlue compe+|+ion wh4leva#+emp+s +o mo+|va+e

Through fostering group cooperation would be more successful wlfh s+udenfs

4
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T i ‘ Applied behavior modification studies have shown *h?? students

differ in their preferences for rewards Some *ypes of nrewards are
’ a :

positively motivating *o some s+uden+s bu+ not o+hers, and, even the

- ,l_ same students will change in rela*ive@preference for diffe in* rewards

. over time. Thus, s+ud|es of mo+iva+|onal methotds need +o +a&e into.

v L accoun+ not only reacher behavior but also the quesrion of wnerher ;

or not %he behavior invo[yed acTuaIIy func*ioned as a reward fbr the

[}

sTuden* at -whom it was directed.

Additional considerations concerning the in*erac*?ons between

» ’

"‘L"W"m""»»»-» rnd-pv—}dual &‘i‘uden# characteristics.and optimal *eaCher behavior Can A

be found in Brophy and Good (I974) and Cronbach’(l975¥” " By now, the

vf\.c... ~m,-—4.~.,—-.,..

r*j}“jff;” " major p0|n* of this paper should be ‘obvious: s+gden*s in the same

classroom, no matter how homogeneous, shOWﬂgrea* indtv}dual differences

in *heir personal charac*er|s+ics and in the kinds of inreracrlons that

o]

- -
s -~ B

wu*h student ou*comes must bégin to take intdé account these student in-

- ~

- . o ~, A

. . if sngnlficanr Improvemen*s over the existing knowledge base are to be,
achieved. . : ' ‘o
] .4. R
- . - -

-

/ they have with® *he teacher.. Consequen+|y, research which Is de§1gned +o

be*+er underéggnd-classroom processes and/or to link up classroom processes

dividual differences and use the s+uden* as the un\* of s+a+isrical ‘analysis

v
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