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. Abstract’
The hypothesns tha withiﬁEcIESS”éam satig;'c pa igan pr@iesses med:até

S . i;he effects of abllnty grouping in .math en self~ cancépt of math ablllty

[ .

is examined in a sample affihf’seventgﬁgraﬂe math.stuaenta\iﬁ schools’,

(N

Among students who frequently L =3 compar |5§n |nformat to

thatipraztité either within-classreom or between tlassrﬁam géaupiﬂgi

luate theirs ability, self-cont

w o,

ev pt of .math ability ;hght to be more,

= . ) Eap

sﬁ%oﬁgiy positively related to th@:ﬂévef of 6ne'5 gréuﬁ if one is in a

xéihgai that practices within-classroom as opposed to bétweeﬁ class room
. 3 .
grouping by. ability. Among Stuéents whc dg not use social cgmpariséﬁ
information often, self-concept’ of math ability should b§: equally
positively related to the le tone's group, whether within-classroom
or beétween-classroom grouping.- practices ‘are used. Predictions are
= ° - ‘ - ) 3 A = x y l!
partially confjrmed, but they are. éémpfiéated by interaction effects
invelving -gender. The impsﬁtaﬁie of th'se findings for the literature
on 55§i§f§§@mpaﬁisaﬁ of ability and ability grouping in schools  is
discussed. ' . . , . .
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__evaluation process will

Social

Com EaTi53n~and Abllcty Grouping Efga;ts on Ablllty Evalu
= = “ '

Mathématicg

Festinger's theory of social comparison processes (155') asgumé§ I

that there exists a human drive t; evaluate one's abilrti
tent that abje;tive stéﬁdards for EV§1U;tiOﬁ ara'ébéeﬁt; people will
evaluate their abilities by comparison with §|m:lar éthEFS. ‘Other
maﬁi;atiékél theorists (Meyer, FDTEES; _and ?EiﬁEFp 1975 Suls and
Sandérég IEBE;A Trope, - 1975;_Héiﬁ§f and Kukla, 19?@) have aséumed-thép

s
abilitiesk that this information is obtained through: social comparison,

and that individual differences in the strerigth, of this motivation

persons are motivated to obtain accurate information about their -

Cexist. . . . . .- e

In addii?gn: to individual differences in MDtiVQtiéﬁatQVEVE]UEIE_
ore's abilities,” the nature of the Feferehcé"gr@uﬁ %sed in this
’ .. S Y. : ) .
determine how favorable one's self-evaldation

will be. S:h@élS!th§t prac witﬁiﬁ—tiassrpgm grauphﬁg“ by abidity
offer ‘their students . referEﬁcE graups “that di ‘ffer systematically from.

.. q
y

the reference groups aff red studéﬁts in schools wnth between-classroom

B

gréU§iﬁg; SpECIfjcally, schools that practice WIthlﬁ-C] sroom grouping

J S B <

ipéy encourage students tp compare themselves with others who are more

diverse ih'abi1&ty within sroofi. High ability studaa .

—t
. 1 _ . . . ~ o * _ . o

may compare themse?&%s ith substantially ~less able k?%:dentﬁ and
exaggerate haw capab'w‘ thay -are; - low abiiﬁty sfudents may :nmpj;:g
thém$é1V§S withe sdﬁ%taﬁtnally mere able ‘students and exaggerate hdw-
ihcapable they themselves are. In dlntrast -to F ger;gz suggestion

. N it ; <
that persons will primarily evaluate thei abilities by (upward)

7 - e . ‘; . "
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S . _?, . St . ;
rccmpar?san with simiIar'pthérsg we aré_ suggiéting tha£ schools’ méy

:gnétrain Students to treat all theur classmates as rePevant :Qmparl son ¢

¥

. . I
others. : SRR R |

7 N . - . 5 1 " . . v. B =
" Other researchers have assumed that “social cgmparésan processes

Qi;hiﬁﬁathé _&lassTopm meéiité the effefts of grgyp‘piécemEﬁt on éeigj
concept _of ab;1ity (gghwsrzé?, }Sag: Strang.,Smith;‘%nd.‘ﬁagér#. i]i78)g_
expéqtancies for success aﬁd'?ailu?e)ihida;Eté!day_%ﬁhgsihcrk (D‘jiéﬁE?,
. Atkinson, and  Horner, 19 %), and =%éFFarﬁaﬁ§e on, $ta””ag§igéa tests i":
i “(Beckerman and Eégé; 1981; Rogers, Smlth, aﬁd Ealéméﬁ.f 1578) Wgeréas .
- e - .

the ednatnﬁg role QF Hlthlﬁ clsszﬁaqm EEmEEFIEOﬁ QF %bl]xtnes has baen!

o . o~ T 7 B
assumed in these field invesgigatioﬁs, it has not peen Eijri;élry .o
) = . . F . i . ,g ., . *,
assessed. We kﬁ@wﬁk?f no other study in the literature of teffegts of. '~
ability grouping ip schools that-has ditectly asBessed within-classroom

social comparison of abilities. Esposito - {1973) 5u§ggsts that' the

-

~ generally inconsistent findings, reported in the ability §tcup?ng 5.

+ 'j = 3 - » jo3 x
literature are due to lack of explitit attention to mediational
processes., Our study attempts -fb redress this- deficiency in thé»a

. = . J ¢ - b - . B %
. . LS

! , . .
literature. , . . .

We proppse, a mode! in whith iﬁdividdag 'difféféﬁies in social’

{ comparison of “one's ability together with graupingfﬁractiigs i
% c . :

jeintly influence self-concept of ability. CGnsider anrjndividgal who

thools’

t he

‘m

3 = 3 A N 3 k] 3 H - -
* frequently uses.social comparison information to evalu

= =

ér@ his
ability in mathematics. We hypothesize that under withjﬁ;éﬁsssréom
— - s ) .

ability grouping this individual's self-concept of math ability will be

kW

mr:'re:= strongly related to the level at which she or he is @Paéed;;haﬁ if

the individual is in a school with between-classroom. ability grouping.

-For those individuals who ,do not frequently use social comparison

&+ c B
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fe v L .o+ luate their hath abiliryi we predict that self-

., '?

2
- 3|]|ty w:lh!ba 995|tivgly related to 'the level at which,

| i .S placed. The stg;;gth of this Felatngnshlp shaufg thVV
qsryfég £0 .E;uéﬁﬁé__c% Hithiﬁ*a versus, betNEEﬁ*c]assroom graupiﬁg%
' Y T, =S§n§e ﬁFiOF:;Feséafﬁh spggésts that gender is re;éted to
oc . .mparison- orientations (Veroff, 1968, ]57%\. Battistich,
© -~ nser, Manny_ and Peariﬁuttari 1982) and. to self-concept of math,
S L . -
' il y (§§é1es, Adféri FLiteyman. Goff, Kaczala, Heege. and’ Hﬁdgley,
]9%;) we wi]liglse include ge%der as a prédi:ter in our model. (i‘y
& - : . * ) :E
. N ~ e . - ¢

One hundred® and . forty=-nine students ' in the seventh-grade math

classrooms in two junior " high schools volunteered .for this study.
OO . :
. . L '
School B groups seventh-grade math ‘students according to ability between
‘classrooims; school B sepérates studente by ability intg three levels,
5 ° R

F

-, called "high", iregular', and "basic". School W groups seventh-grade

math students according to ability within each classroom; each classroom

in 'school - W has two Bbility levels, called "high'" and '"regular', Both

‘schools are located in adjoining ﬁeighbarh@od5> iE the same <city in

southeastern Michigan; the racial and income characteristics of the two

neighborhoods are highly comparable, though heré is substaritial
T : )

variation within each nEigHgﬂfhgéd;i Students wsatgned to a junigr

high school in the city according to the location of their family

residence, , t ‘0
' L
1 5
é 5,
"
= 0
& i‘, -
) S fa) *
g A S O

O
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Students completed a ques nnanre .in school durlng ai"math period
near the end of thé schaql yéari The questncnna:re included three

= = . @,
&= £ *

indicators of self—zaﬁcépt of math ability and five indicators of social

comparison in math (See Table 1), In addition to “these self-report -

s .
. - i f

measures, math <course =gra§es'from the previous semester were obtained

from séhood records. : i ' .

Co®

- ) | Table | here -

__Resglts , i ' : 4

[ B - ’
Construction of composite measures . - .
£ ’ ‘ : . - _ :
" A principal égmpenents-analysis of these eight indicators. yielded

two: ﬁhEFECtEFIStIE roots’ greatar than 2.0. The six remaining roots. were

less than 0.8, suggestiﬁg empirical differentiation of two setsvsf

jon of rotated r‘at:tér loadings ~ in a subsequent cocmmon’

itams;»
factor aﬁalySIS Justlfleﬂ féfmnﬁ%g?ne composite from the five |n§|¢star5

of within= E]assrgam social comparison and .a "second campasnte from the

‘threé Pndicators’ of self= c0ﬁ:ept of math abllnty.' Aeﬁgrdiﬁg1y,=é unit= .

weighted  sum was computed for the five indicators of within-classroom

’ . iy

by

socjal samﬁ%risan'iﬁ math (range 5 to 34; mean = 19.5; standard

deviatfon = 6.2). 'The items demonstrated satisfactory intefnal
- # A

isansistaﬁ:y reltability. (Cronbach's alpha =°.77). A unit-weighted sum

was also computed ,for the " three indicators of self-concept.of math

ability (range = 6 to-21; mean .= 14.83 standard deviation = 3.4) .

Cronbach's~alpha for this composite was .84.

B : = . -
: {



. = - -
- : f . . E *

Effects of social comparison

self-concept . of

ability ’ ,

. Using effect ;éding. one dumimy va%iable'#ésfﬁkgatgd for gender (G:

‘coded N If female and -1 if male), and four dummy varjables were created
. . - P
for she five categories of grouping (Bl: coded 1 if & student is placed

.~

in the high classrooms in schaol B, -1 if placed-ip the regular groups
s 7 ’ . . ' , ) . ) 7 ) , -

7 in sthodl W, and O otherwise; B2: coded | if placed' in the regular
i’g! g . : L Y

Eilsssfagms7 in school B, -1 if placed in the regular groups at school W,
Y = i - - R

Ll

and O otherwise; B3: coded | if placed in the. basic classrooms in
school B, -1 if placed in the reguhar ‘groups in school W, and O
%ﬁﬁhérw?se; and Wi, coded 1 if placed in the high groups in school W, =1

i}f;placed in the Fegﬁléf groups .in school W, and 0 otherwise) . Social
T . R o

cqmparison (C) was treated as.a continuous variable. Cross-products of
ﬁﬁgﬁE variables were computed to capture interaction effects.

! ' Beginning with the saturated model that : included all possible

; & -

| near effects of social Egmﬁatiscﬁ;’grauping“gender. and their .cross-

products on self-cdncept of ability, g-tt

procedure with backward elimination of terms was performed. ‘Non-

. g . . - -

significant terms. (p > .05) were trimmed from the ‘model, with the
constraint that any lower-order term nested in 4 signjFi¢a§} higher~-
order term would be retained, regardless of its own p-value.
i <~ . : R . :
This procedure led to the foltowing trimmed regression model:
Predicted values of-s&lf-concept of ability’s ;
]

. i.\ i o _
14.33 + .02 C = 1.20 G = 2.31% Bl + 1.6B%%% Wi

- 3.98x%% GxB1 +7.13% CxB1 + 3@3 CxG + . 15%% CxGxB1. (1)~
: S ’
The R-squared for this model is .281. (One-, two-, or three asterisks .

Eal

following a term denote p-values of .05, .01, and .00I, respe¢tiva]y;)

B | | i . B . 8
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Mean predicted scores based on this régression mode], are-listed in T%PIE

e

1

2 and displayed in Figure 1. o~ ' : -

Lo Sm : - K cEeoro by

® ) s L

N N

s+ Table 2 and Figure 1 here ' i

We wild focus flrst. on predicted seif!caqgept of ability - among'-

¥ '

students who afe high on 'within-cjassroom social comparison.:.Mean’

praéicted scores, inspected separately for girls and ﬁbgys,:‘:afﬁ

consistent with our hypotheses. For éxample, the mean predicted score

fer girls in higﬁfabilify groups at school W is 16.06, whereas the mean
5@&&

classrooms is 12.21. Mean predicted scores for girls if all classrooms

predicted score " for girls in regular-ability groups’ in the

at school B fall between these two values (see Figure 1).  Similarly,

Lhe mean predicted score for boys in high-ability, groups at school W, is

[

16.98, whereas the mean predicted score for boys in regular=ability

droups ‘in the same classrooms is 12.53. Mean prédicted scores %cr boys

in all classrooms at school B fall between these two values {see .Figure

‘ .
=

“1). . Thus, relative ‘to same-sex students, within-classroom ‘grouping b§

ability accentuates 'the positive self-evaluation of students in high-

‘4

ability groups and accentuates the negative self-evaluation of students

in ﬁeggiér=aﬁiiity groups, among those students who use and value social
R . ) >
comparison standards.

f one considers simultanecusly glj students who are high on-

¥

within-classroom social comparison, it is apparent that our hypotheses

are confirmed with respect to students in regular=ability.gfagﬁsVat

school W. These students are cohsistently lower on self-concept ‘of math -

0

ability than all other s{ud%ﬁts whe freguently use withiﬁ—élasgragm

B

social comparison. On the other hand, our hypotheses are not fully’

s

st ‘ | 3

a



L =

copfirmed for girls in. figh-ability groups . at s::hag\ W. The mean

&

‘Epredi%ted score for these girls °(16.06) is slightly belqw the mean
arédigtéd score for beys in high-ability classrooms at school B (16 A§)
! / . v Amgng stuéénts who do not use sbcial cdomparison information ,ic

evaluate their math*abiiityi‘%he reiaticﬁship between grouping and self-

L L . - - N . o

would be positively related to seifg&@ncgpt "of ability, and equally

o

related ihr both. schools. As can be-seen in Figure 1, gfaup:igvei and

-self-concept are. !ﬁvarselz related far girls at schcalrﬁigna,ﬁganga' use

within-classroom  sgcial - éémﬁ;fISGna The 'relatnanshlﬁ betwe E J; aup
level and self-concegt “is at ﬂaast positive for low .so¢|al- 'p rison
= LY . * B X e

s 5 =

boys in . both schools, and Fcr 1ow sgclalﬁiemparISEa gnrlsfat schaal Q;

however, the magnitude of this positive ’Felatianshipf appears to be

_ stronger for low social-comparison boys at school W.
B T’i s

The role of past performance in_math

1
-1

"

* S

¥

., levels of thé independent variables whase_ef?ect§3wére assessed hére.

and .Campbell, 197S)a 0f they are zarrelated w1th social comparison,

ility grouping, or gender, causes of seifrccnégpt of math ability that

U o .
omitted from the re egression mcda\ just described (see equation- 1)

could substantially cﬁénge th~ ceefficients in that médei;‘ It has beén
argued (e.g., Calsyn and Kenny; 1977) that past perFarmsnc; level is a
cause of current self-concept of academic ability. ‘{F past performance
in math- |5_§Drré]ated!witﬁ any of our |independent variables--soecial

B

- comparison, abllity grouping,- or gender--it is possible th&t effects we

have attributed  to 'thése ‘iﬁaepéﬁdéﬁt variaBles are spurious.
. # F)
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‘ Egnc,gt of ability does not fLJ our simple éxpecia tlgﬁ that group, ]evef

udents in these junior high SChéQ]S were not randomly aésigned to

This ;?plies.thapa potential F§r>madéi misspe E?fiéstiaﬁ existsf?ﬁﬁgaki
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patentna] :oﬁfound in- our FEgFESSIéﬁ mndél
A .

*

L - I . Vo
A
3

4 2

bility gFQUplﬁg, gEﬁdéF, or theur cr@ss=praducts.

B

goé al Ed‘pariséﬁ

T We. Flrst examuﬁed whether flrst semester math grades are related to

Ifﬁwe Fguﬁd no s|gn|fﬂcaﬁt ré]atunnshups. we could quickly FUIE out- pastf

- i &= =
performance as. a threat;fté the validity éf our previous conclusions.
i '. . ‘7. * , * X * ‘l
Using the same stepwise mf‘tip1e regFe$§igp procedure, now with - first-

semester math grades as the dependent variable (P: coded 15 if A+, 14

if Ai”ati;). we reach the following trimmed Fégressic% model: .-
. ' Predicted values of math grades = . ' ’
©9.50 + 1.09%%% B1 + .00k Wi; : : (2

The R%Squéréd for this trimmed model is .236. The mean prediéteé scofgs

generated by this modél are 10.59 for all students in high=ability
4 . o ) . )
! B; 10.50 for all students in highsabi1ityimafh

rooms in school

class

W

groups in ‘'school W; 9.50 for all students- in regular-abjlity.andi basic-
- B P N . . .
abi1it} math - classrooms in school B; and 7.4L0 for ali_studéﬁt% in

reguig{;abiiity math groups in SihﬂéPé W. . Several inferences may -be

drawn _ffgm this regression madeff First, the math grades of girls in

-

high?abiLity math classrooms at school B are as high as those of any

‘group; if they were using this “objective' performance information to
group | g ] 2 !

evaluate their ability in math, girls in high-ability classrooms at -
4

a . 7 . B ) .
school B who do not yse social comparison information would not have

evaluated £hémse1ves so poorly. The causes of their low self-
evaluztion. remain to be identified. 5e¢éﬁdlyije note fhat students in
thélfégularfébi1ity math.graup at school W receive much lower grades
than studentsirfgoth ﬁégu1af—a$i]ity and basic-ability math classrooms

at school B. Teachers at'schgc1vw may be comparing the ﬁerfgrmaﬁie of
. H :
A7l

i



7

© students in the regular-ability math group in'a classroom against - the
supgrior performance of students in the hiéh*ébi]ity‘maéh group in that ',

. same -classroom. I'n thig  normative context, teachers may be unduf} .
‘. accentuating -a negative egéf@atigﬂ: of students in reg@]arﬁabiiity"-
‘w_groups. Finally," ‘the fact ‘that first-sémester math grades, arée

k]
= i

5ignifl§aﬁ;1y related “té- ebijityigﬁaup level m;éﬁs that our previous
:anzlusiéﬁénmai be mistaken éEECEFning'efféitsﬁaﬁ; aniLtY' groupjing. on
! en . J €] :

SE]fEEQnEEQt;éf math ability; . . ;,i Ny » ’ i': Y

= B T

_tn order to ¢ontrol for past performance in math, we regressed:
self-concept of math ability eon first-semester math grades, ‘'social

f

comparison, grouping, géndéﬁ,_ and all cross-products excepf ‘those

"invelving grades. Stepwise multiple regression, -using - backward

v . A ' A - :
elimination criteria.as before, led to the following trimmed regression
B F N # = -

/ e

-+
L

model.: . .
Predicted values of selfa:aﬁcép{ of abi]iﬁy =
) : .

s

6.55 + .05.C + .h6 G - 2.62% Bl + 2.96 B3 - L.86kwk GxBI -

+ L.g7%% GxB3 + .08 CxB! - .06 CxB3 - .0k GxC + .20%* GxCxB!

2% GxCRB3. + ,_8@%** O TG

Th? R*squgreﬂ fcrb this triﬁmeé\imadgl js ;557! The increment in
explained variance, DVE% and agéve the éffeét:éf:firstLSEméster m%th
grades, is :137. This increment is highly significant (F(11, 124) =
3.48; p é-;.Dde)-’ Mean selfiééﬁsept‘gf math’agility as predicted by "\
this)quél i% ghm@ﬁtin‘fébie 3 and:Figure 2. This analysis démqnstrates
that the effects éf-ab{iity grouping on self-concept of math ability are

g Lo : o - M :
mediated by social -comparisonsprocesses, even when self-concept is also

;épeﬁQEﬁiéﬁpéﬁ-past performance in math.

¥
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o

~
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