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" The Organizatiénal Differentiation of Students in Schools
. C

* 1. INTRODUCTION .

-
t
)

*

The deliberate assignment of students to groups, generally grades .

and classrooms, is an‘integral part-of'education in schools; in addition,

<

.tracks, streame, and ability groupe‘are created in many,educational

{
systems. The repulting partitioning of students is referted to heré as |
,-- .
the organizational differentiation of students.  The purpose of. this

r
paper is to analyzesthe consequences of variousvforms of organizational '

- differentiation in regard to opportunitiea and achievemente of etudente.

‘\

‘/ﬁ\\ The topic of this paper has received some attention by researchers.

on equality of opportunity; that is, whether certain patterns of

. .-

'differéntiation reinforce of weaken the well established association

be tween social origins and educational outcomes. Educational researchers

N

have teénded to concentrate on the impact of grouping practices on iearning,

and on student outcomes, such as}self—eeteem. The reséarch interest st

ieaetﬁ::::ﬁy reflects a considergble public interest in the -topie, most

.

recen in Weetern Burope, wherk changes or proposals for change in

patterns gf_g;gdnizational differentietion have generated much controversy.

’ RS

The public interest 1s easy to understand“ The organizational differ-.

K

; entiation of students structures educational opportunities, and educational

(opportunities structure gocial end economic cpportunitiesiin society.

s

Hence the organizational differentiation of students becomes structures

-
N

R
. for the"preservetion of removal of inequalities -

s
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- " -

ten rfindings. Resding the 1itersture, it is gasy ‘to lose enthusissm for,
topic: It 1s apparently much easier to innent stories sbout possible
cts than 1t is to establish these effecte. This is psrticulsriy true

the researgh conducted in American schpols on ability gnouping. One

- [y
M . o

. ’ ‘ R
sthool differences in eé‘Eatibnsl resources. But as with between school

]

ifferences, the lack of consistent findings on the hffects of organizational
ifferentistionzasﬁ'Be due to 1nadequate conceptusalizations of the

processes that create observed outcomes, rather than to the lack of a true
v ) : i .

.

relstionship. . 3 ‘ C .

5 -
13

The organizational differentiation %f students is a potentially

.-, .

important policv variable. Patterns o groupings are deiiberstely
‘designed by school authorities to achieve admfnistrative ends, to obtain

certain pedsgogical results, and perhaps also to satisfy groups of parents
: PR : /

and other influentials, as well as tradition. Hence, if inadequate’ . . ¥

conceptualization 18 responsible for inconciusive”?esesrch, we pight

* ¢

. ¢ N o : "
miss an important opportunity to create better schools. ¥For this reason,

this paper concentrates primarily on conceptuallissces, to determine the

’ mechsnisms that producé>the effects of orpanizational differentiation on

. [

opportunities and performanceé of studeéts, snd to identify the

3

v iables that capture the salient aspects of the organizational

5 4

differentistion of students. . ,

&

the identificstion of mechanismgj and varisbles tells what to look For

&

COnceptuslizstion implies certain methodologicsl principles, as

I

~




and how.’ These principles result in decisions about the specification

. -

of “functional forms and how to establish relations among variables. . The ]

/“\ .
formulation of these r&e.thodological j.mplications forms tl'& second main .
objective of this paper. . _' ' f A e .

. -

The -focus ia on the differentiation of stldents in primary and
¥ : -
secondary achoola. The most differentiated of all parts of the educational
N »

syatem—-hisher education--is not analyzed here, since 1t raises a very

different set of quea\tiona. But the instence of 'high‘er. education is in

many ways cruclal for ‘the differentiation of students that takes place
inrlower levels of education. To say organizatipnal differentiation
structurea the gducational opportunities of students usually refers to

opﬁortuniti‘ea_ for 'gaining access to higher education. It is the existence T

L™

of higher education that gives organizationsl differentiation _fta signi- . '

¥

ficance for individual attainment; and however unfortunate 1t n;ay seem

- -

from a pedagogical point of view, it is the preparation for higher education

that justifiea much diffeventiation.of learning, With réspect both to smount

vy

and content. . 3 (
It 18 natural ir an American context to focus on ofganizational dif- .

— 4 * L ' »
ferentiation within schools: Until recently, the comprehenaive high . -

achoo‘l reflected a’ uniqu't- American instituticdn, But'scme of the moat

dramatic forma of organizational differentiation involve the aaaignment .
«3

,of, children tg different school buildinga, according to thelr assumed

L]
.

abilitiea and aabirations. This 13 the traditional European mode of

organizational differentiation. 'I‘he analysis of both these forms of- . o
" .

L \ i

T oA

organizational differentiation implies a comparative persPective which .

miéht-reveal important potential varia'tiqn in. dimensions of organizational .
! : . . - ‘ - . *

differentiation. Whether organizational diffetentiatiory takes place within

or between physical buildings should not affect our mnc;:ptio!i of l:l"(e~

. .
B . .

’ ' oy [
. L] L4 L] ‘4
- o .
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. phenomenon. Some of the most conclusive research on the consequentes of

or'ganiza,tio_na\%if‘ferentiation“comes from outside the U.S., particularlif

. 1 ' . - ’ - .l

"from Britain. ’ . ' ' - .. . * Lo
X ;

-

¢ The most important forns'of organizational differentiation” are .

surveyed in the following section. Next, an attempt 18 made. to identify .,

-the most s&gnﬂﬁﬂcsnt concepts characterizing grouping systems. The

conceptusl framework is 1n turn used to analyze the impact of-organizational

differentiation én learning and .sociaI'ization and on equality of opportunity

Finally, methodological implications of the analysis are presented. ‘

Y , - . .
ﬁ' ) ) Lt ] . 1
2. MODES OF ORGANIZATIONAL DIFFERENTiA‘TlOfJ ) . '

L

* —

"At the %ost elementary 1evel, the organizationsl differentiation_ of

N
students is a way of obtaining benefits fiom a division of labor. The. . \

societal division of labor produces/teachers who\gpecialize in instruc~

: t:ional and custodial activities. Group ructiop makes’it possible to

have fewer teach:’rg ‘th‘a’n‘ studen 1od. Although completely

”

- * ’ 1] -
individualized instruction would still® produce befefits from creating

' sf:ecialists in .the activity of teéching, and_considering the Egera_ge life
L of 8 teacher is 'several times the typical schooling time of youngsters, .

' ‘  the benefits frorg the societal division of labor are still several times
: . increased by ass ing, a nulnber of studerrts to a teacher in each time
) PR
period. The number of. students assigned fustomarily ranges. from

20 bo 40, which seems to reflect a C pnomise between maximizing the ga:l.n

- -

f:;om having specisalized teachers, and minimizing costa. in form of
. s N nodse and lack of individu’Led attent:!.otf The number of students in
. 8:1 inscructional group is rayely below 10, and only the well disciplined
o . ~-students of higher education ar:e ingtructed in very,lar;ge groups.
A & (8 -t —




"grade levels, using 2 year as the unit.. The criteria used reflect .

. The formation of groups'for instrucéional purposet takes a‘pletﬁora
of forln,s,’1 and no aspgct of the organizatiomal differentiation of students
can be said to be truly universal. Clasarooms defined as groups of

atudents sha’ring, a physidgl location and one teacher over a time period_

. are of courae a baaic unit in moat syatema, but clasaroom boundariea are .

. f L

diffuae in opén achoola, or at leaat are intended/ﬁo be.' anther, clasarooma '\

+

are often subdivided by tegchers for instructional purpoaes.. Such sub-

[

divisiona, fer ezqmple, according to ability, may be highly relevant for
- - 1 - /‘ . r ' L}

the opportunitiea and learning of students, and should not yé ignored

in an analyais of the consequencea of the organizational differentiation
*,

of atudenta. Between clasaroom groupinga are, however, the moat-often

discuaaed feature of the organized differentiation of'atudents, and

oo -

may be argued to uaually hs‘ve more. dramatic effects becatae between

" clasaroom groupinga :l.nvolve different teachera, qnd the phyaical and *

temporal boundaries of the c1aaaroom maycfe important for aocial interaction

proceBses and the aocial environmenta atudeﬁta are expoaed to.1 I con- -

centrate on between clasaroom groupings,in thia aurvey of groupinga. ‘o
Learning,i: a cumnlative process ?terelwhat is 1ea:ned in one )
per-iod may be important for what can l:uel1 1earned in later perioda. )
Schoola reflect thia almoqé univeraallyiby grouping‘c,fgaroomﬁ in

[, »

& . PRI

the senfority of students in the system, and since intake is usually

kept age~homoégenous, the main qualific?fion for accesa to a grade level

becqmes age in comprehenaive systems. In noncomprehenaive ayatema, such

L4
F

" as the ;raditional-European systems 6? secondary educamioﬁ, accesa to

hﬂgher grade levels, dependa on academic achievement. Thia was the - -

case even in primary achoola in Victorian Britain, uhere grade

" ) - 8 A




L% . -

t

i. ‘ - . * , ; i -
progression was determined exclusively by academic achievement, and grede

{’ levels consequently were age heterogeneous and achievement homogeneous. In

fact, teachers were paid according to the number of students they made sble

to pass from one grade level ("standard™) to the next (Dent,‘1949)

* -

The fairly typiqe; pattern of ”nongrading in primary schools refers

r

-

not to the absence of grade levels but. to within classroom differentiation

of students according to achievement levels in specific subjects (usually
. ' Aach 2 o : - .
reading and math). “The phenomehon of "multigrad:lng" refers to the *

\e_//wformaqion of instruct&pnal grOups acrosg grade levels, usually in combina-
- % ‘
tion with attemﬁts to 1mp1ement Leam teaching and ogeﬁ school concepts.

The over,time stability of instructional groups acroés_ grade levels >
" is of importance for the analysis of the consequences of groupings. The
1 . - ]

) ‘& N * .
?typicsl American patte&n is to have teachers assigned to grade levels s

zﬁa_frzq==nt1y also to-reconstitute crassrooms at each grade level. .,

* -

. HowQVer, within a grade level the much ‘used pattern of. the "self-contained” °

+ - ]

&lassroom results in a single teacher handlin.g almoss all topics. The
idéntffgca:ien with a Singie classroom at ; given érade level is iess
:éronQUnced‘at tée high schoal level, whefe departmentalized ;eadhlng is ?'
the rule, Stable groupings c:; st;dents across gra:I: leve'ls in both L

) . -

primary and geqondery achools are found frequently dutside the U.S., and

dre often combined with the asgigmment of a teacher (or a set of teachers
5, . 1 £ . 1
ar higher grades) to a c¢lass of students across grades.

Although there are & number of specific groupfng patterns (see Rubin,
1977), most can be reduced to two. main forme: the differentiation of =.

classroom according to curriculum, and differentiatiion accotding to assumed

capacity to learn. Differentiation accordiﬁg to curriculum is often

+
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L s
I

sccsmpsnied by the definitfon of linkages between clssses so that clusters

[ L

of classes derfne_ a program or track. Track systems generelly result in,
.groupings thstlsre alsc sbility groupings. “However, the comprehensive

- B ;mericsn high achools Hsua}ly cléim that the assignment to tracks is a
question of student interests, and educationsi and vocstionsl plansu
As’signment of students to ability groups is geen as an instmctionsl
device with nonelective assignment, particularly when such groupinga are

3

done at the primary level.
- The'camprehensive ﬁchool with its professed elective aésigﬂment to
classrooms defined by curriculs was s‘unique Americsn institution until
. - the 1960s, in sharp contrast to the highly aelective Eurqpesn systems of
secondsrv educstion.r,These latter systemsa, whether the British Crammar
sdhool the Germsn and Scandinavian CGymnasivm, or the French LYcee, i ﬁ_d

A -

have their roots in medieval church schools preparing for church universities.

As instituﬁi;ns of formal educagion they precede primary schools, not a
‘ universal institutiqn before the nineteenth centuxy. As church universities
L — - T 5

became stste universities theae schools served as channels of recruitment

< . for clergy and loyal sdministrators serving the'ruler. It appears that

until the nineteenth century, these gehools were importanl;"ss chanriela of
sponsored upwsrd mobilitf. * With the growth’ of profesaions, they
became rather excluf(ively the dominant schools of the societal elite.

The nineteenth century first saw the emergence of primary schools for the

—

. lower classes and later the emergencexof another secondary 3Ch001 system

3

{often private) £or’the children of. the,new widdle claases in feed of e

;elevani tedhnical‘snd business instruction4 The basis for, the resulting

f -
e sysfem of educatfon in social structure is explicit: .. i B

-~




- ’ -

~ *First grade schools (i:.e.ﬁtgzammar and "publ‘-ic" schools) [were

exertions’ [and] the great body of professional men, especially
the clergy, medical men and lawyers [who] have nothing to 1 .
to but education to keep their sops on a high, social levell le
schools of the gecond grade] were for the army, all but the highe -
¢ branches of the medical and legal professions, civil engineering - @
o [and others] who view o some form of commercial or industrial
o 1ifé. (Banks, 1955 guoting British school commisgims ‘from 1868 ard

B

-

These systems were administratively integrated in Britain and in other

countries around the turn of the century, A‘srthose not selec.ted . g .

. -
_\ for either secondary system began seeking mre educat;ion, a third = i
branch was instituted. The fesult was a tripartite é,ystem of s'ec‘::;nd‘ar;ar ‘ .
“ education still dominant ih Europe, witn different snhc‘$|913 'f-of different -
branches, with different sc-hoolgle‘aving_ ages, "and with gelection- for - - Ly
.the different branches around ages 10 to 12, A comprehensive system was _ ' ’

-

. ploneered in Sweden in 1962, and Jater introduced ffl England. i

b
o./

" The, Bur cpean system combines seléction for ability wi’th currir}ulum

- ‘J‘ - -!-
differences, generally resulting fn access to higher~ educst10n being

. permitted only for those whd' are admitted to the academic branch of e
- U' .
secondary education. The American pattern clearly is very different.

- 4

The idea of the coﬂmon.school, as opposed tq the school for common people,

‘which nlgt:!:v’a’ted the introduction of primary schools i‘n Europe, goes ‘
* i

e . . -
/ to colonial timés (Cremin, 1951),  The progress{ve idea in edu%ation » '
. ' L - . 1 . ‘

further made American schools into a system of mass education-up to the
university level Aa a result there is o selection into secondary schobl )

,(except the exis;en.ce ‘of & few elite schoolq, modeled -on fhe European sYstem).

's a

Ability grouping at lOWer levels of education therefore Iacka the clear

-~

career consequences qlssociated for example, wia‘a streaming in Briti h

4

primsry schools as the preparation for the ll examfnatﬂfn i:hat determinea

. used by}.men with ;consfderable incomes independent of their own . \J

. 1895) . . T .
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oF
-3ccess to seconddry schools,

* On the surface it would seem that American schools are not well saited
- N E . .

settiqgé'for the study of the hegative consequences df the organizational

differentiation of'students'tﬁat so ofteit are looked for. "And, in fact some
of thefmpét unambiguous finaings of the effects of differentiation will be,
foﬁnd~1n~studies of Europesn schools. But ability grouping snd tracking

exist, and ‘the conventional systen of tracking oftén hints ‘at the
, . . - . - .
-tripartite division of selective secondary systems: college, vocational,

7

. . L] - e -
and general trackg ate the common possibilities. '

Gf&upings according to critér%a other than educstidnal seniority,

L] . P . .

. ability/achievemént, and curriculum may be 1mportant: Sex and race

are the most significant possibilities. However, tQé éffects of sexual

segregstion are surprisingly unresearched, snd, the consequenees of racial

- segregation within~schools is a topic beyond the scope of this paper,

hopefhlly, 30me of the ideas that foflow may be relevant‘?br research

3
. [%

L = . . . . ” . . f . Y -
* 5. BASIC CONGEPTS . : T

‘There are three.eoncerns thst have dominated research on the

organizatioﬁal differentiation of students: (1) the impact egtéatterns o

3

19f.organizationa1 differentiation for equality of opportunity; (2) the
. . . . [ . - . ¢

LN

'--consequences of‘sﬁecific.modes bf organizatiodal differenttation,

. L
particularly ability grguping, for academic achievement* and (3) the .
e _...-—---_-..—-"‘
consequences of grouping for outoomes other t&an achievement, such as
aelf-esteem,_attitudes toward learning, etc. It is convenient tp
. . .I" . ) . '
organize the discussion in terms of these outcomes, though of course

conaequenqes“of the organizatioﬁal differentiation in one area are

LA




4

relevant for out¢omes in other areas, .ag8 attltudes are rele nt for lesrning,

. v - .

and differential learning nelevant for eQuality of opportunity. The

relevant dimensions and mechanisms ef the organizational differentiation

for the various outcomes are identified in this section, followed by the

substant1Ve analysis in s%ieions 4 and §. - -

"

For .the phfposes of the desired analysis'it is fruitful to concaive
N .

of the organizational differentiation of students in three ways: (15 as_an

educational structure defined by flow and *‘curriculum relations among

K3 *

instructional groups; (2) as. a differentiation of learning and

b

socialization environments; and (3) as a set of signals about the .

competencies, interests, and futures of students. These are comple-'

- . .

., mentary perspectives. In the first perspective we focus on the career

it

trajectoriés defined by a system of organizational differentiation,and

the creation of these _trajectofies’by the assignment of students to

E

groups. fn the sécond perspective we{focus on what goes on &ithin

. instructional grodps in terms of the opportunities for learning they

provide and the social enviromments they creete. In the third per-
.-'- s H
spective we focus on the expectations concetning competencies .and

f

: futures created by grouping systems, These perspectives-are also interdependent,,

~

) The system of inequality agd the career trajectories defined by the .
- v A .

il

‘organizational differentiatidn of students will affect the oppor tunities

" ‘-_-'-"‘"-——...___‘ r . * .
. . and envirorments foi“igarning because of differential allocation of
s ?

instructional resourdbs and of students to groups, and because of
the aignals provided by groups. The student outcomes produced by

groupings will affect the ‘movement of students in the career

trajec tories defined in the system. -Even:when no differential

#

learning is‘prdduced by groupings the signals created by the

t




aéa;gnmehts may be relevant for the géréera'o} students as tﬁey affect -

futufe assigmments, - e P , - )
Y . R O . . - ' 4 " £
d . o . & ’ EY

: annizationaf Differentiation as a Structure of .Educational Sys tems : e
- ] N e3 ) . -

The organizational differentiation of students governs Btndent "
- . LY
educational attainments by defining a set of career traJectories in the

educational system. The differentiation of studentg further governs

" student academic performances and student socialization by exposing

1 )
) s;udeq{s to different curricula, and to different learning and socializa-

t
L]

tion environm§258’ﬂn instructional groups. Thé distribut;on of attain-. .

menta, performance, and competencies that results from the educational.

”

“process thus reflects the Btructqre of educati?gal.syqtems,aa'determined
by the organi;atioﬁal‘differenﬁlgfioq-of students. The purpcse here 1is
to 3becify a c;ncept of edhcatiqnaf'strdcture énd use it to identifyn
+ certain key v&riablea and processes. ' ’ . v -t
' ﬁle‘s'tsrt'ing ’point for "the endg_avor is a- ngtion ;f’btrucmre. as a
-set of relations defined otypai;:s of entities or.elemehts of a set—
:Lnstruct;it;nal gi‘oupg. Clessro;:;uia may f:or many; pu].:poses be e}snaidéred
,_the ﬁa;ic eﬂtities, but in qu?:situationa it isuaaﬁropriage.to consider_q
within classroom grouf).inga m;eﬁ .aa"{ibili.;y groups in particular subject .
matters. E:minimal requirement oé the instructional gronB that_hre the °

sbasic elements of the structure is that they have some permarency in time—-

. "
]

.

a: Bcht;ol y,'ear_ in inc')gt :lngt?nceg.“ P - .
The’ instructional groups may be conceived as,forming nodes in a
network, with arcs repr2sSenting relations among the grours. Mte’rnatively,-' C-

. ) . ‘ A .
one may use adjacency matrices of such networks, with rows and coluIlﬁlEp .
. . e

L]




corresponding to the instr tional groups,,and call entries reflecting -

the relations between

N s
ps. The la_tter represeﬂ-tation 18 used. here.-
Pl 'c'__ ﬂ: B s e ' Il [
There are a number of relations that could be défined emdng Instructional
. PR . . . [
groups, but for an analysis of the impact of wrganizational differentiation ST

iy

. on sti.ndent opportunities and achievements the most relevant appear to be

(1) curriculum relations and (2) flow relations.. Cut'riculum relations

are those defined by schools as tying together instructional _groups in : r

educational programs. Flcw relations are counts of studeﬂts moving over

time from one instructiona group to another as their%pass through the
. . '\-uv“ ‘ 2]
(éduca\‘.toﬁal systet. : ‘ % B

_ Flow and-curriculum rel&:gns ar:e important because they define the

- 4

educational activities of ins tructional groups, their composition, and the

opportunity structure ansociateAd with grouping systems. "Tbe relevance
. o r
of curricula and composition of groups is discussed further later in \\\ 5

* ‘ » .
this section. 'I first describe how the structural representatior of

the organizational differentiation of students can be u3ed to determine

the dareer trajectories and the owortunity’ structure of educational

system_s; then follows a discussion of the process that creates the
. ' ' - .-

. -
flows in a-system of:.educaiton-—=the matehing of students to instructional
' ‘g‘soup\s-.' ) -

- P

The ider;tification of career traj_ctories and opportunity struqtures.

Both curré.culum and flow relations between instructional gtDups may be

used to define careey trajectoriegs of an educational system. Somewhat -
. : - el . A - h

different information is provided by the two rEprﬁaenTtions of the.

structure, but, the main difference is that flow reélatfons create a ' g

representation of the struEtureﬂy the ti:aje'ctories actually used. These—"

¥ w

rd

trejectories are a subset of the formal possibilities presented by ° -

' cu'..criculm relotionsh'ips. o 1 6

4

=
- L
. & J - N
. , .

1




The representation of the curriculum relations among ins tructional

groupa can ‘be cbtained by forming a mstrix. vith rows and columns as

3

the instructional groups- existing in a syatem, and cell entries indicating
for each pair of groups whether they -form a proscribed, permitted, or
prchibited combination.‘ If groups are ordefeﬁ‘gccoxding to grade ‘levels,

submatrices can be identified along the main diagonal of the main matrix

that identifies which instructional groups can be combined at a given

level, while *the off-diagonal would indicate sequences oﬁ groups over time.
%he resulting structure is one EPat identifies Programs and tracks (if amy)_

in an educational sYstem, as deascribed in handbooks and catalogues. It

€

18 a structure that can identify the formally defined ceréer routes in .
) the system'to various educational endpoints that are educational credentials.

If schools have clearly defined tracks and proyrams, the gtructure

-

of curriculum relations should identify them. However, schools: may not have

explicitly defined tracks and programs, and educational Qutcomcs nay still

" -

.be strongly determined by the combination and sequences of instructlonsl

groups that Btudents attend., In fact, there seems to be some confusiOn in

L

the minds ef principals, students, and resesrchera about, what oonstitufes
traclo systems (Rosenbaum, 1976). the use of actual flows may overoome

this difficulty in identifying the career trajectoriea of educationmal

- 4 - ' -
gystems: P "

. -

The flow relations between instructional groups aPe obtained by’ "

forming a matrix, with rows répresenting the groups at one‘boiut in"time,
‘and columns repreaenting groups at a later’ point In time. The céll
entries would be counts of students moving from one group to another in a

time period, aay a school year. The basic idea can most conveniently be

s 1%
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.

» + introduced througl) an example. Suppose we have a very simple‘e'duciﬁiona-l

1

grading, that is, each grade forms an| instructiona],'

system with only -"-.‘

A3

group.z Furth.er . that only five grades exist: two primary grades,

-

» tvo secondary grades, and onggrade of higher education. Yo grade 5

" skipping is allowed and ho one repests grades. Students begin to leave

t‘nf system ig the secoada ) gratles and everyone willqhave left at the end

length in f;ime .

., of higher education. Assumé that grades are of equa

-

and\ one f'of the outside. Sinc

i,

nonzero' entries only occur in th major subdiagoual, and in the row and

collmassoc:lated with the outsidel The matrix is of the same form as

Ny \ , . !
the population projection matrik, well known from mathematical demography
(see Reyfitz, 1968, for an extepsive trea_tment). The matrix representation

A A9

b .

.and deaths leaving fo:; the outside frqm each yesr of age,~in the same

.

man:fer as students are entering and leawing the systemn depicted in Pigure 1.

+oL -

Richard ‘*tone (19?1 1975) has shown that the -populdtion matrix .
Provides a po'!'»rerful tool for the analysis and desct;iption of & variety
of “flows in society, in particular flows in an educational system, Stone s

main purpose 'is to provide an accounting model useful for planning purposes .
/

|
and policy formulatiorn., However, .the approach lends itself to numerous

.
) .purposes, some of which I suggest ere, relying on a probabilistic

]

intez:pretat{ion of the flows.. This approach gerves mainly as g conceptual

. > . ok
device,. and I do not go into mathematical details and ‘the problems

-

. assoclated with the sctyal implementation of the approach.

L

there is no grade skipping and repeating,

of a -population has births going from the oqtside to the first .year of age, .

gy, Y
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.o Hany of tha basic properties of systems such as Figure 1 are revealed’

, ’ by manipulations on the matrix obtained by dividing each entry by its row

_sum, and deleting the column and vector cerresponding to the outaide.

+

Denote this matrix C. It will have entries that are survival'probabilitiesi' o i

' in each state of the system, Since everyone eventually leaves the system,
] r

this matrix can be’ taken as the submatrfx of transient states ih an ebsorbing

Markov Chaing This interpretation imposes restrictipns‘;L the suryival or

A ¥

' trapsition probabilities 1f the Markov ‘model is to‘fe taken as a ) -

realistic representation of actual flows, I point out some implications (/
. T < N N
of this below. \ . ’

. +
[ - . .

-

}m1rip1ying the C nattices will trﬂfe flows over time for persons ’ _‘ S,

remaining in tﬁe ay,stem,'i‘e.,‘c2 will give the two step flows in the

‘ (2)-Ecc

system as the ele:me‘nts of cij 11Ky Summing such powers of,"C

: L}
--will provide a representation qf the overall experiences of students in

LI

. the system. As the pGWers of C form a geomet.r:tt series their sum will . y

be. the sq-called fuuéamental mstrix (I-C) . Por illustration, the (I-C)

matrix corresponding to the systen of Figure 1 is shown in Figure 2

ihe entries of the (IPC) matrix give the amount of time spent in
the various states before 1eaving the system. Thus, a person starting out
in grade 1l can expect to spend «3 years in higher education, 42 years in
grade 4, etc. Summing these entries for each row will give the total
amount of time a person can expect to spend in the system. §ince everyone ‘ -
starts out in state 1, ]thia will be 4,1 yeays overall. This is, of course, -
the mean edﬁcational le e1 for persons passing through our system measured -

in yea?:s of schooling, | = %, ] . : /_....

. The system of Figine 1 is a very gimple one and the manipulations on

N “theC mathgx are PerhaP3 not very infomative. However, it does share an )
\ Cwt ek o

W& important characteristic with empirical systems, the educational process
H \)‘

-

3 - . -),
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-is deshribed a8 an attrition pxocess-—studlhts Ieaving the syétem do not .

-

\ b - - X3
return, 80 that the number reaqhing the highest Ievel are. thza%urvivors

remaining after exposure to a set “of survival probabilities, These

survival probabilities detérmine the total Gpportunities availabie &b ﬁ'jﬁ .o
- ’ . - " . .

someone entering thﬁ %ystem by determining the overall probabilityf' -

‘'reaching the .highest Ievel of education. This overall probabilj.ty' has ' ) '

_ some importance and is'referred to as the inclusivenesggﬂbf Sgg system. ¢ .-

The attrition process\means that educstional seniority alons goverps ‘ oo~
educationar opportuhities—-the higher thehgrade level attended the L a ’

/ k) ﬁ . ‘
greater the probability of obta:lning the highest ifvel of ed.ucation. © !

A more interesting situation is obtained by aIIowing,fo; g@q%pings
"ég’ ..

<within grades. Such a modificaiton is carried out in Fig}re ,5 where

the system of" Figure 11is modified 8o that each of the secondary grage

t . .t -

levels has two instructional groups. a col‘]ege andc a non0011eg
-track. As a result, submatrices are defined at esch of ;he seco?dﬁry grqu

levels, replacing the single entries of Figure 1.. Both tpe C mstrix for - T

. 8 ’ -' . .
such a system and the (I~C)~ matrix are presented in Figu 33 t /

3 H.

overall survival probabilities from each grade level are. k pt -a8 {n '
Figure 2, : y e : : " % '

“The ‘entried of Figure 3(b), as previously, have an iﬁterpr’etat?on in‘t ’ .
terms of ‘expeo‘ted time spent in v:riéus states before ieaving tpq s;:stem .
for persons entering the ‘gystem in the states r.:or.i'esponding to the rows.} . .

¢ -

However, these entries can also be given a probabiIistic intemre%s’tion:-
If each of t;'he‘entries in the various rows af'matrices, ‘such as Figuj‘e 3(b),
) . -
* ‘1

is divided by the diagonal eleinents of i:he aoltmn; the resu1ting eletrents.’ .
—

will be .the probabiliti“ee of eventually reach:l,ng the staticerrespondin‘g

-~

to the column. These* quantities are directly obtained here, since. the » .

. o/
entries on the mein diagonal are all one. Hence the brobabifli_ty of gettiug(.




1

o~
Grade;s 1 2
1 . 10
2
3a o
“4a 4a
4,
s
. T #

~

Note: Entries on track molility

from Rosenbaum (1976, Tables 3.3 a

.

‘3 3% _ 4a & .5
.H ~
53 .47
! 0?9 021 ™~
* .82
‘ “a
! .05
% "P'. X ' . .0,!

19

——

(a) C Matrix

|

“5.3)

Y oa (b) (10! Matrix N
. S k
Grades -5 4b 3b 3a *_2 1%
. : ~
S 1 ' K
4h .‘ 5 . 1(\ ] &
4a & ¢ «82 0 1 d
. ’ :l'l . . ' - - - "'r‘\
3a - +66 * 221 1
N ~
N 2 .33' 041 04? 1 v
v 1 7 .33 41 1 1

Figute 3, Flow matrices.

t

a}c\ trsLeiizions. to college are axlapted;h
! - Y . . .,
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:grade.'\-\ S Lot DN .

-

routes followed by, students passing through the syatem. Each coiumn

- of (I-C)- shows the career implications of being assigned\various -0
v

a higher education for someone assigned to a ceilege track In érade 3 P

18 66, and .04 fér .2 person not assigned to a Eollege track in that

o

.
¥

It should be noted that the submatrices of Figure 3@) sharé’an v - -
important yroperty with e;npirical systems. There is very little ’ ‘
mobility among tracks snd the mobilit’y that exicts 1is mostly downward
(Rosenbaum, 1976). There are- several reasonsjgor this pattern, but .

most obviously it reflects the differentiak learning environments produced , =

by the groupings. @ ’ , « - ‘

The entries of (I—C)-l,'then, present & map of the educetiopal

s -

C TN .
instructional groups for the outcomas represented by the column.” In

particular, the entries in the.;olumn correspondt&g to higher'eﬂﬁcation ' ~
directly reflect variation in opportunities for higher education connected

with assignment to”instructional groups. .
The actual implemeritati of the procedure.suggested by thege examples

Ls

ig this: Arrange the Instructional groups that exist in an educational

-

system into a matrix o'f the form exemplifiea) above; that is, for each

t + .

grade level create a submatrix that shows the flows between instructi?nal_

L]

groups (classrooms) from one grade level to the mext. (Information about

these flows can be fom‘xd in school records.) From thé resulting c matrix,
the fqndamental matfix-(I-C) is then obtained.‘ 1t will describe the * .
edudational cha.r'eer trajectories defined by a pattern of organizational L -

differentiation, and, by showing the ynplicatioﬁs of assignments to

Ll
L >

specific groups, reveal the opporfunity:structure of an educational eyet;m._
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The flow matrix repreaentation of the structuge of ed

systems aerves to define variableés of relevance

) the organizational differentiation of ents.

: (i-C) matrix that give the/p

/

o

the analysis of -

The entries ‘of the -~

abilities of ‘attaining higher

-*

education may be uaed fo arrange groups in g hierarchy reflegting

» - R .
tlfe.inequality of opportunities for educational 'at;tainments. associated

with asaigmnents to particulaf" instmctional groups.
»
presaes the: vertical diffe -entiation of instmctional _groups and the B

The hierarchy ex-

position of’a group "{n this hierarchy m&y be ref.rred to aa ita R

educational rank, 'I'he educational rank of an instructional group

is in general 8 function of 1itg g‘\i:ade level and the dif—ferential C e

“ - L ] »~
. advantage of assignment to the,particular group within the grade ) * - -

level, 'I'he ra.nk order of groupa may he deliberatelSr intenﬁed as in

the case of ability groups or it may be less obvious as when © R

Ls

instruction ln certain aub_’:bct mat ters. confers a differenti«al i - _'

advantage. The educational nank, in turn, should be an important - .

determinant of vho seeks admission to the group andswho gé gets admitted,
The differential advantage should be further reflected. in -the oppor~

tunities for 1earning pro‘yided, gnd in the learning and socializatién o
\ . . - ' . i . . 4 R . . . . ' P
enviromment created in the group, * : , . L. ;
.’ : . -~ - . -__ ’ o] N
For the analysis of the learning’ arid aocialization environms‘uts W

o~ - . _ "

provided by groups it is important to know the smount of tine a . ,

T m—

_atudent will spend with particular other~ students in instructional

The relevant var.iable is the acgp of the organizm:ional
L . - '

differentiation, defined aa the fraction-of time over some schooling .

groups,

period that a student apends with a particular group of clasamstes. The

" - . 1

! . . -
. T . . e
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flow matrix will indicate the scope of 8 grouping system in the sub-

. matrices that give flows among instructionsl gfoups scross adjacent

E)

i grade levela. 'I'he d:l:mension of the.ae aubuiatricea will equsl the ‘ - -

-

z ) numbgr of groups existing at at paftitular grade level and hence -_ . -
""indicate the nimbrr of parti,tionings made of 8 cohort of students.,

The disperaion of flows from dne grade level to the next will indicate
hx) 4 - b . . R ’ - ' m -
the stab{Iity of these partitioninga over time; thst is, how much

mbilit:y ;,here id among tracks and other carger trajectories. over time. )
k. .
< - . The flow siatrix for an actual achool system will have a very

. large dimension,_-gﬁial to‘the total number of instructional groups .
- exis_t‘ing'in ;he system, It '{s of considersble interest to attempt

to redice the dimensionality of such matrices by collspsing the - L o

.. < - .

classroom and other_instructional éroups into higher order unfts. Nt
- ' = . ., . o
A " Similarity of flows originating fiom groups ss-detected from the - N »

('I-C)-]' matrix will serve ‘as the criterion for the formatioq‘of

. <} . .
.o " such higher order groupings. Thus the educational manks of instruc~

L[] - ' ) a
" tional groupa can Berve to identify track systems, even when such . .

programs are not expli.citly defined, if instructional groups of

/P + X 1 -

equsl renks (thet is, with. aimilar career___consequencea) sre' grouped

e ]

' together. Such an approach to detectiing the basic strﬁc'ture of an
L
educationgl system is-sim:l.lar to . the approach taken in algebraio .
o » . . . .

anslysis of Hocigl netsgorks (aee, for example, Whi te, Boorman, and .

el .

]
whan . B - o

Breiger 1976) where simiiarity of’ telationa among entities 8leo . _ .

- -+ . T

forms the basis for higher order at_rdctt_xral uni-ta.‘:-_-& @

- . -

/— Aside *fro:il its use in studying the structure" __;f;educational . :

. the flow gngtrix r,epreaentat;;on of the o ganizsationsl differentiation &
1

[

Q . . zzf; o . .“ .
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o AL v f R " . . . . ,
problex in the analysis of groupipgs: how the flows are generated. o

. - . » ) 3

. ' This problem will be di'scussed mext. ‘v o §

. 'I‘he mﬁtg_higg of studgts to instructional grougs.‘/fhe flows that -

. .- fom the entries of the matrix representation oﬂ a}/egmational structure
' ”
are.created by the assigmnent of students to instructional groups, "These . ).

assignments match characteristics of students and the availability of .
. places in instructional groups to determine. which studnets get assigned
L] ( *

to vhich groups. . The exception is Cmnpletely random assignment with the

sole purpose of providing a partitioning of a o hcrt of stndents into ) .-

-

S classroome with no curric Lum or ability differentiation. Random R

assignment is, of course, an often used procedure, particularly in

primary grades, and such assigments”ﬁmm no systematic career consequences.

L4

The focus here is on assignmments that influence the career trajectories .

-
- .. [

B of individual studente. -
- + - ‘ . .
3 .

The assignment procedure may be cha‘r"acterized by whether- it is
. elective or gelective; that is, whether the student wishes to determine .

_ the assigmment or not, Complete el%ctivity is rare, particularly
- L] ‘

in assigmuent to groups of different educational ranks, ‘because the’ .

creation of instructional groupe usually involves considerations other e
"than satisfying student interests. Student wish are, however, ofteﬁ N ,(
. Ty o " eorae T AN
.. a ‘necessary but insufficient condition for the assignment to groupd, - ‘.""»;
> . - ". - ] v‘?

i ’ .
Completel'y seleq. "}Ve assigmuent.where stiadent preferences«pla.y no role e .

. are typical of assigmment to withim classrpom ability grouping.

~ Egcept in the case of purely elective aSsi nt an ignment
; 2y gnpen ﬁﬁm;
- critérion is applied.. The criterion is wsually based on ejither (1)

) - 4. p‘gst‘per'formance, both with respect to lei:el«end subject matters;
. . "..‘:"--" * .

. 3 . . . .
(2) current achievement as measured by & tést of an\exa}(ination; or

»




(3) a direct measure of cognitive skills, euch as an intelligence test.

“

. ‘I'he choice of criterion is. 1mportant for the resulting compoeition of

the instructional group and is discussed from this perspective in the’

-

*

o

-
L IREEATE T e
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next—partof this section. ‘Here it suffices to note that any such assign~

b 4
- LY »

- ‘pment criterion will correlate, in general, with a variety of individual

' characterietice','euch as the -ft_'amily background, ability, and past

* educational career of etudente. This willgaleo be the case for/_gwe

aspirations and preferenceks that dete;:n:ine elec tive eesigments.‘.
-~ * ' Since the individual assignments depend on student characteristics

the outcomes of the :assignments will reflect the distribution of
¢ ¢

_these characteristicsrin a cohort of students. However, a student

+will -only get access to an instructfonal group if there Jis-roome
. -~ '

.

Hence the outccme of aeeignmente will also ref.lect the number of available

Al

Q}aces “in instructional proups. This dietribution of available Places
\
will not, in general, have an inveriant relation to the distribution of

relevant etudent characterietice. Schoole rarely create instructional
groups with Qe sole concern of sccomodating e, given distr'ibution of

gtudent abilities gnd interests; rathéf staffing, building, administretive,

-
-

dnd disciplinary concerns will govern the number and sizes of instructional

groupe to be foﬁ.nd' in a school., The. resulting die'tribution of "available

AN places: w:lll not neceeearily correepond to the d’ietribution of aeeignment

relevant characteristics in Ehe student bodiee. These, perhaps elementary,
+

observations have a number of important :lmplicat:ione.-

For the interpretation of the flow matri'x as an sbsorbing Markov

-
L ]

cgain, “the dependency of individual flows on etudent characteristics
weans that the transition probabilities of the Markov Chain must be
assumed to vary with these individual characterietice. This is a’

etandard problem in the applﬁcat.ion of stochastic proeeee models

LA}

%




to soclal processes. S£everal methods are available in the literature
(Spilerman, i972; Tﬁms, Hannan, and Groeneveld, 1977) that permit . .
analysis of the sources of variation' in trsnsitioq.probsbilities.

i

These solutions, though probably adequate for .some purposes of

“empiricsl arrslysis, do 'not solve the conceptual problem:: the

'relstion between the opportunitp sé;ﬁcture represented by sggregste
" flova and representing the distribution of available places, and

the individual flows that depend on cha:azteristics of students.

The problem results from the fact that the aggregate flows .

will not,.in general, reflect only the:‘distribu‘tion of students /

charscteristics ir! -s‘schoolg still, the individual flow reflects

these charscteristics and must sum to the sggregste flows. This

means hhst the functions that relate individudal characteristics - 7

.

to transition probabilities are determined by the, grouping system
adopted in a school. One may cenceive of the situation as one
where the’aggfegste flows preseot an opportunity structure available

to studentg differing in their ability to take advantage of these
N
opportuniibies. do standard methods are avsilable to hendle this

simultaneous determinatibn of flows and individual careers. ' I 4//

return to the methodologicsl problem 1ster, and here outline a few

- ‘ substsntive Implicstions of the problem. / ..
* . i "
. A studgnt can only get access to an imwtructional group if there
. is a place for hbm/her in the group. This means that a studelt'

ab!.lity to get: access to a group'snd také advantage of the career

". I:rsjectory sssociated with the group depends on the abilit;y and/or
- . Y L]

interests of other students exposed to the\‘gmé grouping ‘system,

-

Heéle novements of ﬁtudents in sn educaitonal systew, cannot be assumed

e v . .29




.
e

fo be independent of each other.. The ipterdependénce of movement has

‘. prdfvdund ilmplications for the educational process.

Schools institute.a variety of procedures to manage the
»

Jnterdependence of Flows bf students. To a considerable extent

o

they,j;ely on ranking procedures in" assigning students to groups /

in nonelective assigrments. As 2 result, it is gererslly not e student's

L LI -
- -

ﬁb&ol{lte ability level that dounts for assigmment but the level of

ability relative to others. In elective and semi-elective asgignments

gchools are faced with the problem of keeping group sizes stable in the

-

face of poaaible changes in student preferences. It is well documented

that counsellors play an Imﬂbrtant role in the matching process by

+

convincing students about "true” interests that secure the Preservation of
stable aggregate flowa (Cicourel and Kitsuse, 1963‘ Rosenbaum, 1976).

These procedures secure the managepent of grouping systems, but they

should ‘also introduce conaiderable variation in the relationships between

-

individual character;stica and career trajectories across schools.

. The relation between the opportunity structure and the individual
career trajectories not only creates interdependence arong individual
educational cereera, but also among the efforts.and acnievements of
- atudents.- fhe stricture of competitidn for access to hiéher ranked 4

educational groups among atudents does not ‘resemble compe"r.ition in the

i .

classical economic Benae‘ In the clasaic conception of the economic
% N . . C
market the actions of a Bingle individual have no impact on the returns

or pricea obtained, and the actiong of one person are independent of

* 1

the actions of others. The result is that one person can, for example,
. . . - :
increaseshis/her income by increasing his/her labor supply regardless

“This 18 not the .case in the competition for ’
.t N '&. ’

. % 30

' ef what other persons do.

-
.
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. college tracks age,meent'to have this outcome.

- .

An increase in effort may not result

»

places in the educational system.

+

in the desfred reward—that is, access—~1if other students also increase

their efforts, If etudeq{s act independently of each other snd if access

-

is an important good, they are therefore likely to increase their efforts .

without increasing the Iikelihood of succeeding. Students know thgs, and

rather than independently of each other, form peer groups that . s

-

attempt to regulate effort.

ct
This e a-probleeetic selution as there will
always be incen%ives to break the norms of peer groups.prohibitiqg too

. mach display of effort. Whatever the outhme, the efforts and achievements

of students, 1n addition to their careers, will be 1nterdependent as a 5

by

‘ gesult of the dyality of flows representing both opportunity structures

and @ndividual careers. *

?.b I - 1
Organfzational D;gfereﬁflation as Differentiation of Legfning and
. 3 = —
.Socializing Fnviromments ‘ ’

thoolé‘are meant to produce changes inrstuﬁenta.‘ They attempt .

to teach students knowledge and skills relevant for their educationél e
career;“and fq? roles. outside the educatiomal system. They further
try to instill in students values, norms, and behavio¥s deemed

aﬁﬁnopriate for adult life, Thése ehanges are produced in instructional

v

groups and are for the Iarger part deliberately created‘ The career
r . - ‘_u
trajéhtories of the educational Bystem are meapt to result in different

knowledge and . skills possessed by the gradUates of the system. This is

perhaps eleqpntary, but neverthelegs it is not alwaya recognized in the
interpretat;on of resquph:tesults. It is more.surprising to find no
effect of placement in a college track on attainment of higher educaﬁion;

and in s&me ways. a -source of greater concern, than it .is to find sn ef fect——
' - . - ¢ - :
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‘ i
If a‘eh{aols _wére successful in tramslating curricula into knowledge,
A

i .

skille, and values possessed by etudents, and if only curriculum differences ..

were responsible for\differences i’n student outcomes, research on the
. \ ) . e, '

organizational differentiation of studente would rot rely on sociology

-

and social psychology, bti\t'on csri'icultgn-ﬁxeory. . But presumabiy studente

" learn from sources other thsq the curriculum, and they may not learn the ,
cprticulum. The otganizatis\al differentiation :-:f students creates - K
- goclal and instructiona]: envir:;;;'ments’.that presu;sbg.y are relevant for |
? "the actual changes l‘(or lack of th‘em). that take plsce in studente. The.
‘ purpcse here 18 to identif;r r,ele\Ii' nt concepts for sn analysia of such .

*h
i

| +
'impact on student outcomes. \ o it "

'Ihree sets ?f variables déserve attention‘ (1) differences in teacher

behavior and characteristics produced by the organizational differentiation,

»

(2) differences in the allocatian of st:_'uctional resources produced by s

\ -
- - r)\ "

groupingr and (3) differecces in social ”nviromsnts’ pfoduced by the

- organizatlonal diffei‘entiation. Of these, much of &le varia\tion in (1) . ' X
3

and (2) reflect curricl?lum differences, and ifferences in ou comes

-
4 L3

are intended. However, even in cases where c rricula are euppoged to

. » -
- be’ identical, as ip many ability groupings, variation may exist, &nd

. it is the latter type of variation that ie of.mogt interest here:

1 . - . - L] - B

+ T oPportﬁnities for learning to groupe of diffe);'ent r;‘nk. The effects |of

such variation wi]sl be discussed in the foJIowing 'sec OR...
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deserves elabc;ration here. The differences in soeial enviromments for

Ieartiing and socialization produced by the organizational differentiation of
students are relevant insofar as they resulé in the creatfon of social

j;01.1tcomes. Tﬁg :Lns tructional

influence .pmceéees that modify student
. ' groupslthat ex:Lst In a system of educatfon create spat:lhl and temporal
boundaries for the formation of social interaction processeso These
boundaries may be ﬁaore or Iess salient. Their 'saI:Lence deteminee whe ther
a patticuler ‘pattern of :Ln.structioriaJ.‘ gto't.u:‘ing'w.ill have ptedict:eble
consequences fo:t the social influence processes students are ex_posed @:q.
The effects of the otganﬁatior_:al diffetentiation produced by eocial ‘
influence {toé'esses depe*ﬁd on the _E:I_G_QBE c:f the grouping; that 18, the
amount of time a student spends with a given i',roup of eclassmates in an
:Lnétructional group. .ﬁups w;Lth low scope generally can. not be 'expected‘
to have predictable consequences for soi:iaf inflyence processes, since
) 4 the boundaries for actual interaction processes w:l.ll not coincide w:Lth
_the temporal and spat?ial boundaries of gro%upings. -

- Agsuming high scope, the gocial interaction ptocess in a classroom ’
may influence stuydent outcomes, if L:Lt produces changes in values,
_aspiret:tOns, and attitudes. '!:'he. relevant mechanism is peet: group
f;)rmatidn, and to the extent that peer grbups’ actuanf; tend to reduce

b Between peer vatiation :Ln relevant chaf;ag,g;eriatics, predictable change

ot
(n

can occur. But it is widely bel‘:leved that friends tend to be alike.
#

Ihur a further necessary condition that can be assumed for peer groups

L] "

to produce changes in student out:comes is that peers indeed will differ

L

‘&*LH-» N uinitzlelly. . This makes knowledge of the composition.of a classroom

important for our ability to form predictions about the consequences of

. . ] X -
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groupings for studept outcomes produced by the social environments ‘
created. This composition reflects (1) the assignment procedure used
in allocating students to instructionsl groupa, and (2) the overall

composition of the student body from which the groups™are formed s : .

” -

The assigmnment proi:edure was charac.;:eriz;ed before. by whether it is
elective or selective. Further, when the ‘assig.nment is not wholly'a .
quest;ion of stu'dent preference.s, some index. of learniné capacity must
be relied on rqs the assighment criterion, an,d' three types offcriteria
were suggeated as li‘lgely: (1) past performance‘, (2).e.cuernt

‘-achie\resﬂént‘level, or (3) a direct measuré of cognitive skills.

_These measures d}ffer in.regard to their dependency on noncognitive 1

3

characteristics relevant for learning, with measures of iﬁtetligence
i’urported}y less dependent than the other two., Past performance and )\_

current achievement take n&ncognitive factors, such as attitudes and
- ¥ + . . z -
aspirations, explicitly into account, since they are indices of learning
f -

accomplished, Past pErforﬁ";ﬁqg, as measured by obtained grades is, {1:1
addition, dependené on student teacher relationshil;é ;Zfor grades reflect

1etics are thoae

teacher evaluations. Sinle the noncognitive charact 2

most likely to be directly transmitted in social intefgction processes,

rd

the choice of criterion will influence how j{trongly the learning and ,

socialization:envirqnment of ‘students are affected by groupings.

Random assigmments will produce Instructional groups that reflect

the compositions of the studeni: body from which they are formed. It is .

clearly necessary when analyzing fhe differences in learning environments
created by the organizational differentiation o} stiudenta to assess this
impact relative to the environqués that would have: resulted under random g

' assigmments. Student body compositions differ between aschools as a resu <
¥ . " : ~
-, P

- [ . -l
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advantage,'and more inequality will be created where less existed.

-

of commupity and neighbofhood characteristics, and this causes differences;:

in learning environments that ahould not be confounded with. the differences

"

caused by nonrandom assignments to instructional,groups.
' The fact that assignments are matchings of'students to-available
places is felevant.' As argued above, schools will_rarely let the number
of éroups, say in an ability g?uping, depend on ‘the distribution of. the
student body. Inetead, a given number of groups of’roughly equal gize
will be formed and they will be filled-by impoaing arbitrary divisions

of the distribation of students according co the criteripn variable. If

the true variation in characteriatics relewant for learning is very small,

-

\assignments will still be ddﬁe, and the reault yill be .an almost random

ageignment. If the assignment haa implicatipns for student outcomes and

later careers, this al random asaignment will confer differential
_‘ moet

The impact of organizational differentiation of students on learning

and socializacioﬁ i8 created in sum by (lj exposing students to different
* s o

curricula, (2) differemtial allocation of imstructional.resources, and (3)

the social environﬁepts created in instrictional groups. The gocial

W

etvirorments created in instructional groups have further been argued .

to_depend on (1) éhé aasigmment criterion, (2) the distribution of

.
’ .
H

relevant characteristics in the student body from which aseignments are )

T

made, and (3) the number and relative aizes of inatructional Eroups.

The substantive hypothesis about how thesc different variables iafluence

w

learning and socializét;ion will be discussed in section 4.

- H

’

-

.

it
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Organizational Diffierentiation as Signals .o L T T
. . = - wo E . [ . . ¢
- Any assignment criterion is fallible. i Teacher}s and othera responaible .
for assignments know this, and if tll‘ey do not,. parents wi}.l convince them. .- ) v

Asgignments are therefore rarely done anonymously and on the basis of a,

=
aingle criterion: Evaluations end remrdsh history are :elevant. .

This points to an important function of the organizationa}. di:ﬁferentiation

of students, Ear}.ier assignments become part of a student's record, and

¢ ‘e

will act as signals conveying information, .ot what is beli';eved to be

' 5

infomatidn, about a student's capacities. Thus, even if groupings
produce no differentiel Iearning or actual changes in values and 'BeIiefs, -

they may bIacome relevant for educational ‘Lareers., . Cohuently, -ebihf(ty , -
groupings may,.confer differential advantage even in the absence of arLy

!
actual effect on students, as long as -thoae responaible for later assi?n-

-
4 -

a

ments believe earglier assignments mean something about the students

.0

:l.nvolved. The phenomenon is pa‘rallel to what has been ?ued to be the Lt

L al

function of education in labor markbts'(Spence, 19?41; Fddcaﬁ!onbéets

.

as a signal regarding productive capacity. and thus aervks to reduce
- * - ' [

"
©

of the importance of the s\)ciel env:l.ronment tha.t. may result from the
groupj.ng. Finally, abaignmente are aignais to Parents .ab 4t the potential . ,

futureés of their children, aomething that wﬁl be phown below to be Lo

-
: W 3 .

36
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relevant for the consequences of organizational differentiation for

'.,_w‘ equality of opportunity, © . C'/ .

. Symmary L ) .
\ L This section has proposed a number of concepts, characterizing the
\ organizational differentiation of students, The point of departure
3 _
- has been the concept of an educational structure created by the flows

i

of students aﬁd the curriculum relations smong instructional grdups.

- Representing this structure in a matrix of flows reveals the cayeer

B e ' ‘-trajectories of school s}’atems and the resulting ‘opportunit}'

. .. Btructure identifies the vert:lcal differentiation of” Instructional
4 ket A
groups initerms of their educational rank. It was further argug; that

the asaignmentlpf: students £o groups, wh:l.ch creates the flows, is a
' matcﬁipglbrocess where characteristice of students and the availability
' of ‘places determine the come The nature of this matching process -

. : L3 4 .
has important implications for the éducational process as it creates

interdependencies of gtudent careers, efforts, and achieVemeﬁt's, and

L3

results in the use of’_rank:l.ngs of students that ignore the fbsolute
Yy levei:qfkability for assignmenta.to groups, *
) . .
: The career trajectories reflect exposures to different learning and
[ s - P e

socialization environments produced by differences in curricula, alTSca-

\

- tion of instructional résources, and clasa:poﬁ sdEial environments
- s : *

ally, the assiénments

. . crea_tedz.z the assigmments of students to groups.,

" and the resulting career trajector:les act as/ gi 8 that influence the

|

‘decisions of teachers, Parents, ' and the students themselves.
. : Differentidl changes. in studentg and the s:l.gna]:s created by assignments'

will dnfluence the associations between variables (Eﬁ'ﬂ‘[ ge ability and

2 U. T ' . * .
ERIC I
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aspirations) relevant for assignments and outcome variables (such as "

— 1Y * &\'
P 4 . 3

learning 4and attaimments). Further, the career trajectories defined - ' %?'ig~

. by groupings will perpetuate these associations. Such associations among .

variqples of interest are usually created not only by the’ organizetional f '

-

differentiation of students, but also by the assignment of children to

specific families and other sovcial envirorguents. The organizat;ional

€ -

differentiation may, however, serve to reinforce or weaken the associations

. ’ -y

created by other agencies. This is the main a]zroposition used to genherate

hypotheses :I:n hthe sections that follow. However, the assigrunent of students
-

.- to instructional groups has in one instance been shown to be irectly

Rt
u

responsible for the creation of an assor.:iation among that; o8 t ‘
+ .. .

* would believe are unrelated: orth ‘of birth and academlic achievement. -

"

The result, r‘eported by sackson (1. &), :Ls the relatidn between assignmem:

to different streams in British prima schools aud students birthmonth.

It is xeproduced in Téble 1 since it is so‘striking and unerpéctéd.

The example 15 a good'illustration of basic ideas proposeh in. this section.

~ ]

’ The initial assignments (in the first grade) to ability groups are uninten-

+

“tio_nally correlated with birthmonth. The assighment resttlts In different

career trajectories as students tend to stay in the groups of the same -
. - . 3 - 5
. o
educa.tional rank at different grade levels. Thez are exposed to different '

learning enviromments and likely also provided with’different signals
i about compeﬁqncies that further perpetuates the initial inequality. Ferce,

the esrly assignment has created & new form of inequality of opportunity‘

differentia% advantage by season of'birth. ] ' 4

- ) .
- a
) : ., . N
- -~

~ "- &4, ORGANIZATIONAL DIFFERENTTIATION AND LEARNING AND SOCIALIZATION

-~ -

A large number of studies have focusaed on the consequences of « '

L . P \ ) -

. El{j}:‘ organizational differentiation, particularly ability grouping, for

-
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. ~Table 1 s A
Relation Between Month of Birth and Assigmment fo Ability T
‘éroups: Birthdays of 1) Year 0ld Children in ?52 Three-stredm Schoola
~— — s 3 .
‘_ . . i‘ . - *
. ’ a‘\ ’ Ny _-Sgream ! .
. A Y . T I r Y . . } T ' -
Childien.born bétweeh. . * A+ B - I-C - N . o
. ~ g Lz ' .
Sept. 1 and Dec. 31 A4.5 . 34,27 21.3 4489 .
‘Jah, 1 and dpr. 30 -+ .. 37,0  36.0 : :27.0° . 4838 '
- . . o
May 1 and Aug. 31 = - 30.t - 37,7 32,2 - 4883 '
] \ g y - . L.t :
. All children 37.0 36.0 27.0 142000 ‘5\
. * - ) A ,_..—--" .
F !._ " =
Source? Adapted fl'_om~Jacl_csou (1964, Table 11). S . .
v : ] : . ?,: ' .I‘ i -
: . - ,-
v ! . - * - 7 2
. \'
o4 ' . . \ R
- —‘h‘- I\
} *
\ N 39. .
< ) - } X, ) y : ’ I
\ ! _4‘_ ’ ’ “ L ‘ '
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. tious have’ the nature of hy'p\)theaes because ofy the :I.nconclus:lveneaa of

Iopportunities for*learning to which they are exposed

learning. "The findings of thia research are largely incotchuaive, perhapa

due to methodeldgicad problesa: (I will discuss thia poseibility later.)

Thia aectio:n diacuaaea sofie of the 'patterna found snd the possible -

1 : c

explanationa for them, ignoring the methodological problems. The explana—
¢

rEaearch. Cocceivablzﬂy/gy may- in turn be used tq_generate concluaive

* .
ndingst , s . .‘".‘ v ) * T - D ¢

N

The firat pa*rt of this aect:'.l.on diacuaaea direct ef’ecta of aasign- '

menta to different patterns of ;}ganizational differentiaiton on inatruction
by €

and 1earning. These effecta are ‘produced by differencea in teagbing,

teacher behavior, and the allocation of instrhctional reaources. The, g
aecond part treata indirect -effecta produced by tl’le 1mpa’ct of differentiation

vn student attitudea'and aapiratiOna that ih turn act bn learning,

permitting a diacuasion’ uf the effect of organiz&tional differentiation
N C’—:L 'o

luéutcdmea other than ac%_demic achievement.o s o

-
ol

fearning will be conceived here as reaulting from the intérac’tion h

r

N
of thrée main varisbles: the ability and the efforta of atudenta& and the

(c£. Sérensen oo

gnd Hallihan, 1977). "Effort is indexed by auch_variableb,aa mo tivation

v,

\ .
to, achieve, aspirations, and attitudea toward aelf and achool.

\\
Whether such indicators actually cauae variation in effort as;

oppoaed to reflecting academic succeas is often dubious, but ’ -

analyaia of this problem ﬁalla outside the scope of this paper.

o

Abiflity is meaaured by 'Eeata of cognitive akilla auch as int ligence -

tests., Ability and efﬁqrt may be said to form'a atudent's intellectuaI

-

resources. +Theae resolrces interact with the’opportunitiea for learning,

which ,jare meaabred.by the amount of materdal presented to atudenta in the
. . @
teaching proceaa, and depend on curricula, teacher behavior,

L]
-

,b. | | 140‘ . N :' N ..

Find
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identifxing the effect of pure ability grouﬂing—dthat ia, gfouping of

o children according no Ieerning cepacity or past achievementv-where it is

' teaching machinea, and teaching aids,’

-intellectual resources in producing change,in achievement over time.

_the math achievement of atudenta assigned to an advanced curriculum to =~

-,intended that everybody eventuaily maater the eawe material.‘

.18 between learning{in a ayetem with ability grouping and in a system

-

L] ¥ : - M -
» r a "'-u" LIS
R r
s

and the allocationa‘qj inatructional resources such as IiPrary.facilitiea,
The relation between opportunitiea
for 1earntpg and the students’ 1nstruCtion31 resources ahould be modeled
aa a nulttpiicative one. No ‘one can Iearn'WhatQHﬁFnot been taught, ‘apd ~
it seems most appropriate to aee the 1nte11ec§pal resour ces of students
.determine which fraction of the matErialﬁ;aught qill‘be learned, rather ‘
than to see the opportugitiEa aonehow adding to the resources of students.

Leafning 18 an .over time’procese. Hence the appropriate model for
. B L]

.atudying the effect'of various variables on learning should.be a dgg@mic

model, where measures of opportunitiea for learning interact~with students'

. TR

An Kl

exemple of such a model 1s preaented and discusaed by Sdrenaen and’ Hallinan ’

(19??). However, this type of model has not been-used 1in existing research

"on the effect of oréenizafional differantiation of students, —_—

L * 1

Curriculum differencea among inatructional groups will produce

-

differencea in the kind and amount of material presented in a time period.
Differencea\in amount of material taught produce differences in oppor~

tunitiea for learning, and the resulting differences in academice achievements
are intended, The abaeﬁze of an effect of grouping on learning is more
Burpriaing than the presence of an effect when comparing, for exﬁmple,

+ %

the achieveme of other students “at Ehe same grade level. These éffects

. . . i * ‘t * . ’ . - A
of groupings have not been a major -corcern in research, perhaps becauae-
\they seem too obq}ous.‘ The problem has uaually-been defined as one of

A | [y &

The comparison

[ ;‘a{‘
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with random assignment where both systems jttempt to teaeh the aame

“
* L

curriculum.o ' : .

Differences among instructional groups in the kind of material

1}

taught may influence the rate of learning even in-the absence of -

differences in the amount tsught, The reason is that students differ

in specific abilities and interests., When matched to a curriculum that S

' %
ts these abilities and interests, studerl‘ts'_should learn gore than o

when matched to a less satisfyng' curriculum, This is a commonly used @
- . g

rationale for creating curricular differentfation with elective assign-"
ments, but: no one seem‘s,to have tried to test thé validity of the .. =~ °

rationale and its implications.
Y . ' :w‘ - .- : ' . . n -
-:(‘ L} - ' ‘ : ’

Ty Direct Effecte; . . : R

- The gationale for ability grouping appears to be that_ 1‘

-

ping ’ . ':*N\

L

1s. cumulative 80 that .what can.-be learned depends onwhat: has been ~

-

'learnéd° teaching ahould accomddate to this go that sahat is taught
depends on what the student kno'ws. But this indicates individualized

instruction, 1u‘h‘lch is expensive.- : crouping children according to capacit:y' .

to leam allows group instruction to aggomodate to the different rates

. -

“of learning of children‘ - - _ . ) -

L The argumenf: imlalies that students’in high ability grougs will
learn wore- athan students in low ability groups over’ the 8ame period . .:

of time.. Only the cases where teachers terminate teach:[hg in high .

. ability groups before completing teaching to low abilit:y groups should

.

such a pattern not emerge. Teachers probably rar.rely engaga :tn such " .

. 1 -..- R §

.behavior, espec*lal.ly 1when different teache‘rs are assigned to different

ability gréups. They may do so with within classroom groupings in tfne

o
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e

absence of nongrading, but the frequency with which this occurs is not

e . c.d
L[]

knowm,
Ahility grouping, then, implies thet students in high ability ‘groups .
will learn more then students in low ability groups. This is generally
true, but is perhaps trivial, 'I'he question of most interest ia 1wh_et;her
children of equal ability level 1earn more in‘grouped than in ungrouped
aystems. However, the expected pattern a‘mong abilit:y groups has one °
important :!.mp_lication. 'itudents wrongly assigned to ability groups will
] tend to conform to the group they are assigned to rather than to their
true abil:Lty level (Baker Lunn, 19703 Douglas, 1964). This tends to
—-favor autlmn-born children, middle-class children, and girls, sincgkthey
-are nos t likely to-be- dasigned to-a M50 high" ability group.
For compariﬁon bemeen grouped and nongrouped systems the ratiopok
for ability groupfing predicts that a'.lmost every ability group will profit
from the grouping, except “the ability group te‘chers in ungrouped systenm

accomodate to in their teaching. Aasmning this i& the- n!iddle ability : .

: b group, children of high abi'lit.y and children of low ability w:tll suffer .

A from not being grouped. Cl'oil.ldren of high ability suffer be%fuse they, . -

1 L
-

‘* - . are.pot given enough opportunities for learning, and children in low
ability groups §uffer because they cannot comprehénd what ie heing

< taught. This pattern is i fact the conclusion of early/ resnarch on the

|+« effects’of ability grouping (Otto, 1950) T # K

Lat;er reaearch has been unable to find such g clear pattern, perhaps
because the researchers did not. believe .as strongly in rhe teaching-to-the- '
level-of-students rationale for grouping. To" the extenf that more recent .

<~ . . i'eSearch reports “any c0nsistent findings they seem to conform to a different
+* ) ‘

-

] pattern (e».g'., Blandford, 1958; Borg,,l%&; Baker Lunn, 19?0; Dartiels, 1961):
‘: = N N T R ) . . A - 4.
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% ' thst bright children get brightét sid dull children get duller in sbility.
grouped or stree_umed sfsteims, 83 ol:;posed to nongrouped systems. This is | -

an effect on vsriances that need not.be reflected in s differenge in

3

mean schlevement among grouped: snd ﬁﬁgrouped children, , .

The sccomodstion-of-tesching mechsnism predicts s mean dif'ference,

. .o u , }

but no change in the ysrisnce in outcomes. " That_dull children get duller

n P x . oq
from befhg grouped together runs counter to the sccomodstion-of-tesching-

- . pattern that predicts th;u:, dull children lesrn more from being upéd i

L3

together". The_ incressed vsrisnce effect csn be explsined both by direct

~
and indirect effects of grouping. The latter focses on the impsct of . -

4_" groitpi:ng on student sttitudes and aspirstipfis, snd on the resulting

e différences in aocial environments; these ﬁgchanisn{sjare deacribed bel

* b i - ) ", -

- Ly
The explsnatipns in terms of- direct eﬁfects of grouping on inst:ructi'on‘ csn

focus either on the signalling effect of grOuping, or ou the efféct of )

-
L ]

. -+  differential allocat:!.on 8f instructionhl resources., . -
: . . L3 ,f‘\ . r .
-The signslling effect of grouping ¢ould produce an’ :l.ncreased

variance in achievement if t:e_acher expecl:al;tons sbout students 1nf1uence

. the achievement of those student:s. Plscement: in low ability groups h _ .

signals thet the student is dull, Sndgplscez;t: in high sbility groups that

o _ <the stydent 1s bright.,Furthefmoi‘é,,if teschers theha“selveh are responsible‘
* *

for assigrments, they msy be concerned about validst:ing their assignments,

-

-eapec:ia'lly in w:lt:‘hin classroom \groupings. The sesrch for sn effect of

signsls produced by gmuping on lesrning 1s the topic of Rosenthal’s and

Jsckson's reaearch (1968). Their results regarding the “effect of teacher
. -expectat:ion on 1esrn1ng hss not: bee replicat:egt and sup'[:ort mgy still

L

. be missing. ' C ' o N o .
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w

safe to assume that teaching bright children universally camands higher

uncontrolled in exiating researcli, One largely ignored variable that
. N ) &

41

‘“Differentiai allocation of instructional resources can also predict

: . ’
a pattern of increased inequality as a result of grouping. It seems

‘%

prestige than teaching leaa bright children. Hence, hign ability groups

should get more competent teachers than low ability groups, whereas

competence preaumably is randpmly’ allocated in nongrouped systems.,
ere is aupport for thig mechanism, with respect to’ the allocation of-
achera and other resources, from research done fﬁ‘ﬁ;itiah schools

(Baker Lunn, 1970; Jackson, 1964), and from the U.S. with respect to the

allocation of counselling (Heyns, 19?4)!. ’

It ahould be stressed that the pattern of increased variance is not

a robuat-reault" it needs further val,:l.dation. The one robust result

* 1is ‘:he abaence of consistent main effects of ability groupi.ng on

academic achievement. Much of potential relevance has been Ieft
would seem to be importaﬁt is teacher bghavior in different instructional
settings,, Baker Lunn (19?0)‘conaideredithia'variable and found that

one reaaon for the absence of consistent main effecta is that teachin

" in ungrouped clasarooms is a more di{ﬁicult endeavor than teaching‘in

grouped ayatema.' Tﬁe grouped or streaned achoola can tolerate a greate‘ ﬁ

.diversity in both teaching methoda and ;eacher behav:l.or. In newly i '

\ N

- - .

‘uustreamed'achools many teachers proce without changing their methods §§}im

to accommodate tgehgrjatﬁf diversity of rtudenta, and in fact often’ xéfé,
defeat the objectives’of nonstreaming byiiutchucing ability grdupa
within the classroom by seating arrangem%nts. y T

K i ‘ ¥ ; % i s _—
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Indirect Bffects L ) - ' N

-

Both the signalling functfon of groupings to students and the pq,ssible

differences created in social environments can account for the effects

Y

of groupings in regard ‘*,to student totivation and attitudes displayed

LY

toward learning, Recearch on the”efﬁ&of ability groupings on self
. . N .
image and attitudes toward schools again reports inconsistent effects,
Goldberg, Passow, and Justman (1966) found an overall positive ei;fect of
bl

‘grouping on self-esteem in a large—scale experimerit,. The resesrch on,

streaming in British primary schools, on the other hand, copsistently

- finds a differential effect on self-image that follows the pattern of
. effects on achievement, Students assigned to low ability groups suffer

a deterioration of attitudes, toward themselves and sc'hoohlhs, vhile those¥

aSsigned to high ability groups suffer no such conse.quences. This pettern
- & ——

of effect on attitudes could ‘then explain the effects on achievem‘-mt, N

-

while the overall positive qffect reported by Goldberg, Passow, and

Jus tman could not.,

1

Several mechanisms could account for the relation: between grd!.tpi
e

k
and attitudes. One mecl'lanism 1s the signal to indi\rid}x&l students about

their own competencies and futures that is produced by the abllity i

grouping. The 1mpo;:‘tance of this mechanism depends on the visibility

of the grouping and its salience_for “educaitonal opportunities., A

-
—— .

" second mechanism is .the*sBocial emiirbnments created by grouping., If
it is assumedcsl}at attitudes and ability are correlated, peer groups

- within clasﬂ)oms rri‘ay reinforce this correlation and produce an effect

» ' » -

of grouping, In particular, peer groups may,reinforce the ef_fect of

the signal fmﬁ. the grouping itself,

. L] . L3

MU o . (""\

The importance of this second =~ ,




& .

This mechanism predicts effects of grogp,ing’b"n“
. within group differentiation. , The argument is that attitudes are dependent -
'S ’ . - . - .

on achievement relative to the achievement of otherq in the same group,

‘and that grouping will create a "frog pond" effect.

grouping would be weak.: .

.expei_;iment where the fmp¥cations of grouping for future careers would

_assigrments sl'tould increase feelings of control over the environment,

43 ' . |

mechanism depends on the scope of the grouping that determinés how important
within classroom gocial influences ¥ill be, These two mechanisms will
ﬁredict theas.lame pattern of effects of grouping on attitudes.

A third possible mechanism would lead to a different prediction.

attitudes because of

.—“/

This produces more
gtudents of low ability with high self-esteem in grouped systems:. The
overall effect could then well be a positive mean difference in attitudes

among grouped qnd nongrouped systema. Thisg mechanism again aspufies high

scope, hut in’ contr(st' to the first mechanism, the signalling effect of

The British resulte are comsistent with the first twd mechanisms,

3

the U.S. ‘results with a third. Groupings'in Britis achool's are of high

« . + .
scope and aal_ience for educational opportunities becayse of the 11 exam.

The results of Géldf)erg, Passo¥, and Justman were obtained from an -

i

appear to have been unclear to si:udentg. Hence the signalling effect *

was_ weako L. i g .

Characteristics of assiguments to instruction groups may be

hypoéhesized to ha;re other effe’cts. It can be argued that elective . i :

r 5 s

a variable that has been found to con'elate highly ?p&qgademic.
achi evement, However, electivity is, as mentioned, rarely complete, and
- ’ .
. ’
even yhen it appears to be Si may be constrained by counselors concerned

about matching the right numbqr of students to the given sizes of groups.
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I L . ~\ -
Some atudent choice may, as mentidned abgve, result in better matches of
’ ’ s

curricd}a to student interests and abilitiea, and therefore iﬁéfgase
satisfaction and learning. Evidence oit such outcomes of groupings 1?3
lacking. .0 ' :

. ; - { . L
Concluaion

Tﬁermain arguable hypotheéis-coﬁbernigg the effect of abilit# gréﬁping.
on learning agd other outcomes is that such grouping increases the variance
of outcomép o#ef what 1t would have beén had there bee; random assign-
ment to, group;. This hypothéhis may lack firm. support, but methodological
problems——to be discussed later--may be held responsible for some of the
inconclusivepess of research,
It 19 important to keep in mind tﬁat the effgcts of ocganizationﬂl
differentiation looked for here are phre effects of abifity grouping
with a given curriculum. Even 1f such effec'ts are absent, the organizé—

tional differentiation of students*has a profound effect oh learning

.by defining a structure of educatiGnal systems where students are

allocated to different can:;eer trajectories, exposir;g Ehem% dif ferent
’curr‘:l.cula and other determinants of ;:beir opportunities f.or leanj{ing.
Thqéf iﬁtended eéfeﬁts on learning éhd otbertoutnémes aré usually not
referged to as effects of the ?:gaﬁizatioﬁal differentiation of students.

L

The underlying assumption seems to be thaé tﬁe only grouping choice ope

H

to schools 1s whether to group according to abiliﬁy or not. This 1s

eévideritly not true and the isolated focuq'on ability grouping therefore.

may misleads The organizational differentiation of students governs

-

' ~ _ how mich and what students are taught. Unless students do not.learn
?; .. . anything or unless there i1s completely individualizqa instruction,

. ot / * o v ’
’ ‘ . <, ’ »

x
-

-
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- L

the organizational differentiation of students creates most of. the

learning differences prodﬁged in the eduvational process. .
The importance of career trajectories for, Ieeming ontcomes meanS‘ p N
that an increaSed varilance effect of ability grouping hgs more important
: implications than the significance levels indicate. The importance of ‘-

the effect should be evaluated in the context of the career trajectories
. ] . . r - - . - ¥ -

defined by the organizatipnal differentiation, Differentigl learning *

T . Mgroduced by early assignménts will be important,for later asdignments,

¢

initially medest differentiﬁl edx;ntage conferred by early assigrments

will therefore be magnifieq, as students move through the educational

# . . .
,1- . . systeﬂh \.( . . - - . . .;_'

.2 . . - . o e M -

5, bas.a.r(rzmzqm. DIFFERENTIATION AND BQUALITY OF OPPORTUNITY L

"k s - - - N . g o

The organizational d4fferentiation of students defines an opportiiiity °

—~ea
7

structure that,.as shown above, can be repreSented by the aggregate flows ] "
B of studenr.a in .an educational system. ‘I'he careers of individual studenr.s
Sl . j.n the career trajectories defined by the organizational differentiat‘ion

depend on characteristics of those students. These Eharacteristics

influence t@g‘aaﬁignments to instructional g:oups because they influence . L

© student choices andf or detemine a student 8 position on an assignnEent

" *  criterfon, Students enter schools with unequal values on.the_variabies

.
3

o«  relevant for their ability to utilize the opportunities defined by

;‘ o . o:.:ganizatienfll differentiation, The concept of eqnelfty of epﬁ;'rtuni;{ .
\ / “- refers to how ‘all, or some, of “the charecteriatics of\‘studeni:s present .
4" ' _befpr;\ entering .st.;.hpels -inflnenc.ef final outcomes, :“ - W\ . -
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Concepts of Fquality of Opportunity
3

. ’ .

\ a

There are at Ieast two different interpretetione of’ the concept of.

equality of educational opportunity. The firet would be a translation
of the general culturel notion of equal:ity »f opportunity intd-an 2

educational context, Thie notion is that everyone hae equal chagces.

3

at the outset and can make independent individual choices that may -

6

result,in unequal outcomes In the educational context this means that .
differencee in individu'fi trans n probah‘:llitiee do not depend on
preexieting differencee, including differencee in ability, and that all
differences produced by a system of educat-ion depend on :I.ndividual choices -

4 d ol_ i B -
in completely eIective aeeignments. : ) v

? -

R )

-

This concept of equality of opportunity ie&t_very feasible -

in the educational context, though it is cleer t ‘the American 8ystem of

education Is an attempt 'to :lmplement I:Lt.kl?or t“hgg concegt to he&
Y

realized, student choice should nat_bea

.eﬁ’ced by garente, since .

- °

preexieting difference‘B\ would th.en‘}ai releVanu, preexieting differences

in ability should not be Televant forw.learninga. Fﬁrt‘ T, the verxy -

nature of aeeigning a given number of etude‘ﬁts :‘3"‘3;
e L

in instruc'tional groups :lmpliee, -as argued il;ge,

ven numbér of slots
student choii:es E
become interdependent. Hence no pne can be in cgompie;:e cogmtrol of °

‘his/her own’ destiny in a bureaycratic educationa% stem. The outcome _
PR L

of choices depends on the choicee of others‘s LW ‘

The second concept of equality of educational %portunity Tan be

) . O B ¢ “e

- referred. to as the meritocratic concept. ‘It 5.5 the t.oncept uSually
b,
i implied :ln research on equali:ty of educational opportunity and, etatee

that equelity of opportunity prevaile only whep ‘abil:cty differences make

- - 3 -

a . ¢ Do s . f oW Ve,
9 J .
I .

L




-, ¥ -
.

+ g difference in educational outcomes, This concept‘is only consistent

. -

yiiP the equal chance concept if all ability differences are produced
by the educational ayéteﬁ, vhich is usué11§ not assumed. Rather
preeiipting differences in ability are allowed, but these differences

are- the only ones allowed for.l All other differences in ‘educational

1

careers caused by sex, race, or social origin reduce eduality or

t

' %
' opportunityc The meritocratic concept of equality of opportﬁnity allows

for nonelective assignments, permitted as Iong.as outcomes only depend

- »

' on ability. .- ' .

L

Origin and preexisting differences in ability are correlated for

genetic and qnvironmentel reaSons; -This means that meritocraticngudlity

of opportunity can never remove the association betWegn.sociaI -origing -
."‘-»%‘

and educational outcomes unt 3 preexisting ability differences are

i

comgensated’?or--and that would not be meritocﬂ”fic--or equality of

outcomes are identical for all. ~The latter points to “an empirically
* ¥

important mechanism for change in the associﬂtion between origins and

educational outtomes: Chenges in the digtribution of education cah in -
fact account for most of the recent,chéngei toward increased equality
of opportuntty (Boudon, 1974), . S ‘

Meritocratic equality .of opportunity_is in general believed to be

: v\i§\\a feasible concept;that ié.pchools should be able to reder the depepdencyl
) . . °»

“of outcomes on origins/and other agtriptive‘characteristicf. The* -

organizational differentiation of students is often argued to be an

] R A .
- . * - \
important instrument fetthis purppse. ‘o .

b - -
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v"a
%f\opporgunity‘in,comp%ehensive systems is‘obtained foremost simply by

.the relatgpn between origing and ocutcomes can be seen easily.

The EBfféct of Org_anizational Differentiation on Equal:ity of Opportunity

.
’

Organiz.atio;ral differentiation can affect equality ofy}:ppottunity in

two ways! (1) by cresting a.gore even distribution of educaticn, and (2)

by espablishing assigmments and grouping systems that reduce the dependency

of butcomes on origine for given abildty.

The first use ¢f the organizational Eijfgrentigiion to create more
- - y bty p _
equalisy of opportunity has been an important argument for introducing

cbmprehensive secondary schooling as an alternat;ve to the Europgan
system of tEibartite gecondary education. The desired._gieater eqUalitv

-

creating 8\\3fe inclusive SYStém at this level of education. The use

-

of assignment criteria associated with comprehensive education hass been

n

ortant £00.

-

argued to be Comprehensive systems mean later assignments

and usually also glective assignments.

important for the associa;ionupetween originge and Educahionalsoutcomeg.

Both haVe been argued'to be

L]

That later assignments to vertically differentiated groups reduce
- ¥
L ]

A vertical

differentiation usually means different opportunities for learning,
A;jume students in each,tfme period learn a }raction,stfﬁhe terials

they are exposed to whekte this fraction is detefmined'by’their ability.

-

Stodents of equal.ability will then learn lesp when exposed to fewer

- el
- .. L]

opportunities for learning than when exposed to more dpportunitids.

+

" The more fime spent in instructional groups‘ﬁith unequal opportunities

for 1eaﬁning, the larger the difference. As long as ability is cOrrelateﬂ
with origins this will increase the correlation between origins and

academic achievement and presumebly other outcomes also. In ad,diqa[o‘l‘l,C‘

| ©
- + . L )
-




' , St L . -
the. mechanism will increase the association between ability and outcome'% . -
- 2 - f

80 increased meritocratic equality of opportunity is mot guaranteed

Ll -

o . by late assignments td groups of different educational rank. However, if ¢

* " 4

"+ thexe are independent eéffects of origin on aasignmenta, the mec‘hanism
- . should result in greater inequality ‘of Opportunity with eakly aasignmenta,

other things equal, Other things are, howef:er, not equal if later asaignmenta
3

are elective, since elective aaaignments do not,: neoeasarily reduce’ the ~
— P

. dependence of educational outcomes on origims, as T _argue below,
+ - ‘/\- . .
' The research on the impact of the’aasigment procedure of ef:lua’lity

of opportunity has uaually accepted the meritocratic conception and

P

focuaaed on the poaaible ihdependent effec?: of origin. .on aasignme‘nt '

-

® . eont.rolling for a measure .ofv ability. The main reault is‘that there is

. . such an association and that the independent effec.t of °1'18531 ig poaitive W,
b5

. . 80 that assigx_men_ta increaae the assofiation between origins and outcqmes

over and above what can be accounted for by the asscuiation between ability

* bl

-t and ofigins.. Numerous studies from British pripary schools report an
‘ independent effect of origins on nonelective a ailgmnenta (Baker Lunm, 19703

Douslas, 196%4; Jackson, 1964; and others)c n the U.S., a number of - .

-

-reaearchers (Alei'ander and McDill, 19?6/ Hauaer, _Sewell, and Alwin, 1976; : .-

- e ‘ - .

Rosen?pum, .19?6, Schafemndﬂofwy 19?1) have found the effect in

. . co“ﬁ%e/n"tion with aemi-elective assignmeata in high school. The magnitude

i

of the effect depende on the methodology-Rosenbamn ‘present:a a much’

v + -

more str:l:king efﬁect f.rom ‘his case study than do®those using surveys.

'
- lere aréalso éxceptions. Heyns . (19?4) reports gocial class Pias

in asaigmen,p' to college track, uqing survey data, regression and quite

-

cooaT similat models. :'.lfhe likely reason for;the discrepancy is yt‘;’h‘er

.
. . . * R
o, . . . .
e . ) ‘ / r._.-"" - .




antecedent measure of .sbility might ss‘well be seen as sn outcome variable:

Yt 18 verbal schieuegent measured after the assigmment. |
.The actual assignment criteria used should influence the extent of
’ M - * - N N

the origin bias. t!“n’; well estslqlished that the more deﬁldent. a me‘asure

of ablility ia on noneognitive treits, the more highly it will correlate .

- L]

with family background (WiIcox, 1961; Husen, 196?) ‘Teachers may, be °

. justified in using a measure of lesrning capacity that is ressonsbly

¥

reflective of student efforts and aspirations. The consequence mis:/be

s high independent effect of origin. o ST )

N ’

IE 1is sometimes implied that the wsy'to get rid of an origin bias\

An sssig'nments would be to introduce purely eledti‘ve sssigt:ments. While

this may. be true abstrsgtly, it is not likely thst elective assignments
wouid actual,ly incresse meritocrstic equality of opportunity, unless the

LN .
association bemfeen aspirations and origins controlli}g forfsbility is

* .

smaller than the sssocistiop between an assignmen erion and origin

. . controlling for sbility‘ Not likely to be the cage Af the mson ig "~ -

made to sasigmment criteris that are measures of a,ptitudes or intelligence'[j

- T
- . Vertical 1differepti&tion is salient for everyone, but most a_alient for - 5";

. ‘;I

. . ; U /
persons from fsvorable social origins, since their ability to #t least®” .

o

. . L - " L
obtain the same position’in society as their parents is crucially dep,endent
R 4 . ' =
- oh their educaitonsl attainment. Consisterﬁ: vith this, Husen reports (19’5?)

"

. that controlling for ability and academic achievement, students fron 'less B

fsvorsble.origins are less likely to seek sdmission to high ability étreams

. . .
. .

.. than are studepts from more fsvorsble bsckgrounds. : «
‘ Norelective sssigpment to\ahility groups may 1in fsct reduce the

,aasocistion betvieen origin and sspirstions for able studenﬁ:rg!er what

,it.wog}d be with: no sssignments. Such a pattern is reporte by Bsker Lunn

: , . )
- . : . - . A K L

g
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(1970). Parents of .lower class stufdents assigned to high ability streams

4

have significantly higher aspirations for their children than similar
parents have for their children of equal ability in nonstreamed schools.
Nonelective aseignmepts can evidently/act a8 a ppsitive signal to perents

about their children B competencies-—and possible futures.

Origin biae in assignments should increase the association between

origins and outcomes because of.differential opportunities “for learning -

anh because of peer grbup'reinforcement‘of ofigin reléteq‘attitudge.and',.:
beliefs. The I;tter i the commonly used argument fof‘;;cial and“gocial

- class integration. However, it ie possible to ergue'fo; neghanisms‘thet
wo;;a have the oppéﬁite'effecta. ‘One such mecpanism is the frog pond

effect.that might reduce the Belffesteem‘oi lower-class children when

they are‘integfated witg students from more favorable social*origins. It

!

. 18y however, unclear whether Bglf-esteem is a crucial variable for other

outcomes. Another mechanism reflects the competition for a fixed number

e of places, Bay in a college track. Deepise possiblp positive effects .

on peer groups_wﬁen a Btudogt from unfavorabfe origins'is exposed to

;N?orb favored students, it is rank that countﬁ and not absolute Ievel of

T

adhievement. The conceivabie disadvantaga is reﬂﬁforced if students

react to-such competition.by establishing‘norms of minimiFing effort,
as suggested above. ‘

Conclusion

. .
El

. The research eddressing theeeffect of organizational differentiation

t of opportunity has focussed mainly on whether or not there is an independent
. effect of origin on assignments to: instructional gnoups eontrollihg for
"“o-q.,__ .
variables such BB ability and past achievemenus tha; refiect the meritoq

+

cratic nature of assigqm;g{ih Most reseprch reports that there_ie an
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independent effect of origine on the majority of assigmments to instructional

-

”3roups of unéqual éducational'ranks ﬁeﬁce the assignment.proceduréé"

'_....4.,_
associ&ted with a system of organizationdl differentiation may.increase

the aMOUnt of inequality of opportunity created’in an educational system.

As with the &ffects of ability gnouping on learning, it is important to

K e .

keep in mind that what is being studied a;e gpecific assignments to groups, -

-

.not the OVerall impact of the organizational differentiation on equality of

opportunity° The career t¥ajectories defined by a system of erganizational

<

differentiation lead to Unequal educational attainments. The degree of

) inequality of attainmeqt will determine the .degree of ineguality of -
_ opportunity aﬂ long a8 individual flows of students gre correlated with :

otigins. This means that the organizational differentiation of students

has a profouﬁd importance for inequality,b{ oppoftunity Bven if there are

no independent effects of origips--that is, if all effects of origins are

o

rediated by ﬁ&ritocratic variables. COnsequent\§ the restructuring

of career trajecfories in educational systems may<have a.much more

K

profound impict on equality of opportunity than elimination of origin

bias in assignments. This cslls for research on these trajectories thrtugh {/[
o‘aﬂ“ Al » .
,‘the,snalgfis of flows of students in an educationel system. s

. 1
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6. mer}noLEch:AL IMPLICATIONS

-

Research onlthe erganigattonal.differentiation of students has
. . : .
used one of three designs: (1) experimental or quasi-experimental deéige;
. - = : . . ) * -
(2) surveys; (3)"1ntensive case studies. The experimental design is foundg

in numerous American studies of ability grouping, a psrticulafly noteworthv -

example is' the large g;ale experiment in New York Qtate conducted by

Goldberg, Passow, and Justman (1966) . Mbst studiea using the exnerimentai




R S R~ ~ SN
design are, ‘however, small-scalg. Surveys- using tasting and/or questi ires .
My Py +
and/or sqhool records have been ‘reliqd on in mvestigations of streaming A

< .

in Br:lt:lsh primary sclwols (e. g., Bskef Lunn, 19?0 Douglas, 1964); in

"'.c-"r-

studies of tracking (e.g., Alexander -and McDill, 1976; Beyns, 1974; Jencks

# L

and Brown, 19?5. S(;hafer ‘and Olexa, 1971); and in some i"nvestigationiJof

' abil:lty gr%up:lng (Borg, 1964). ‘Intehsive cas_e studies are less-frequent,*‘
but Hollingshead's pioneering study (1949) 1s g¢ne. Baker l.unn and Jackaa,n
(1964) comb:lne suwezs'ﬁth intensive case stud:l“, and Rosen (19?6)
AStr.dies t:ackinp ina single high school. »

3 Experimnts are\SOmet:lmea presented as the ultimate. conveyors of
. truth Hovever, the truth about ability greuping s evid Ay difficult
" to convay us:lng an experimental design. ‘Numerous vari.abl ;md
mechsnisms operate when .ch:lldren are groupetl according to :ll:lty, -

/ﬁs this paper has l:ried to indicate, If the niechan:lsms and variables '
/ .1:
that would produce outeomes were Wel c:lf:led experiments would be a

useful design. But when grouped and ungrouped systems are contrasted,

mechanisms are not well Epgcified, rather, experimem:s become black

boxes, where any number “of things could produce obserVed effectsa
. -

ments focus on change, and this is a valusble, :ln fact usually necessarv,

concern. when analyzing sghoca;l. q‘»rocesses. But the field experiments\'Ehat s
' . N ) Y T . "‘ . ’ - " - . ; . ) -
have been carried out'on ability grouping are vsually short term, and
LY .

r n

long term impacts. }are missed. ’ o " ‘ o
The survey degign, fiakés it possible to focus »n a larger number of

T

variables and may permit the analysis of the poss}ble complex mechanisms
‘ T LA -t
' that Tould be involved in organizational differentiation of;stude) Much
. » ..

survey research is cross-ﬁectional, 8o inferences on changes produced by

.k .

Expéri- '




‘where a given number of studenta will be allocated to a predetermined

. " " - -

. organizational differentiation must be msde comparing different respondents

[ -

,gnd making aasumptiona ab.out\ the tetuporal order of variablea. _ Notewor thy

B~

exceptiona are the longitudinal atudiea on atreaming from Britain (Baker

Lunn, 19?0, Douglas, 1964). Jencka and Brown (1975) and Alexander Cook

and: McDiII (19??) are also uaing longitudinal data in their analyaia of.

4

high sc.ﬁool effects, thouﬁh Jencks and Brown do not fonua much attent;l,on

on the impact of groupings. .. )

-
P

-

Early survey research has primarily used cross-clasaific‘ation and

percentaging., This may no‘t. be an efficient use of information, though .

it can be inforniative. Recent research has adopted regresaion techniquea,

L

often An combination with s truc tural equation modela. Much ‘of the dis-

cussion that follows is directed at this methodology. i 2 b

.f 4

¥

*%
to the evidently declining popularity of ,the experimental 'deaign--nroat

. attention is focusaed onthe methodological p’robléia this deaign poafs “in
the analysis of the organizationar differentiation of students‘ Partiqu:ar'

atteJntion 1s focussed on the use of. atructural equation wodels with datg’ - %h )
. o " R . v LI,

obtalned from surveys. .. ’ . -

LR
- L
— =

The :l.ntenaive case study (e.g., .Teckaon, 1064' Rosenbaum, 19?6) has ,

-r&erit. It enables informative in-depth study of the various procesaeaﬁ’that

* -

- go on:in, achools, -and :Lt can provide a rich description. of mechanishs

6‘

not-\though of or not revealed because of complexity in* surveys. The

owpdrawback is generalizability, and thia is particular'ly serious

-in,relation to group’ing practices, Since gdiuping is a matching process

number of places, diiferent matchings will occur in s::hools that d:lffer

Because of the con_tinuing papularity of the survey deaign--in contrast "’

t

t

e

v
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. ' in student bédy composition .and gﬁoppiﬁg syatems.,- Hence puch may be made

+ of a'local phenomenon that' will not appear in other locales:’ -
. "P -y .b

The conceptuelization of the organizationxiﬁdifferentiation of
) ’ ’ .
students presented in this paper has a’number of methodological implications.

‘- , .

- I discuss some Oof these here, focussing on sgye particularly salient .
- . . L ‘&__

v . features.’ Iy ' N 4

The Effect of Organi

1 Differentiation is Over Time

41

*

The structure of opportunities created by the organiz&tional differen-

etiation of students is a structure in the time domain.

The outcome of

"'

groupings on . learning and attitudes are changes in achievements and

'attitudes over time. Most studies nevertheless focus on: the level of

- V - i
' .
. . achievement at a point in time when analyzing learning outcomes, and on
. . the proportion in’ given instructional groups angd not ofi flows ‘when' analyzing

- the causes ané consequences of aesignmeﬁts to groups. This will, in

. ) general, not produce the seme inferences as when change is analyzed directly.

Tha—formal argument is developed here for analysis of learning,

It applies
=T equally well to the qnaijgﬂs of flows. . T ‘e 'Z
Y ;l ‘ .
¥ arnigg It was pentioned above that’ learning ‘can be conceived of as

o resulting from the interaction of the ability, and effort of" students-on the

. one hand \and the opportunities for learning presented to stirdente on the’

S p :
I other hand. A simple model for learning, relying on this notion, can be 7\» .

-

=
. used to illustrate the different implications o)’/study(ing change rathey
\
+ than the observed level. of achieve.me.nt. l\let y(t) denote the level of .

achievement at. a. point in time; s, the ability and effort of a student

~1.6., his/her- intellectual resources; and -the amohnt of material from a

given curriculumm stu‘dents have been expoged to by time t.

' .

" Assume thet s, will determine what fraction of the aew material 2. student
Q - & \at\i X o . -




L8

. assume that.dv(t) declines as a constdnt fraétion of . (v* - v(t)), i.e.

B . . = T, i . 4
_ from-vhich the parameters b and‘%s that govern the proce’ss\ can b¢ retrieved,

e \ il .
.

-t

will learn in a small interval of time, This fmplies

° dyi(t) = 81- . . . h vt s (L '
dy (t) - . t
?\ ' C . : o '
Let the total amount of material_‘gresented in a period be v*, and .

- - -

in thé beginning most material preéented in the classroom is new, but -
. . —_—— N

as time goes i;y, less and less material! will be new material, Then

it can be sh#{(Sérensen and Hallinan, 1977) that (1) can be written as . .
- : C . . - # 2
e | ) . _ e

L

where b = - -l'v; is ‘a measure of the opportunities for learning z student

.is expeged to, The solution to (2) i.s ) T e

5,08y = vy (0" bi'( be ), T @

-

=
The ability and effort of students can be written as a linear function

i~ %40 + )}cijxij’ where xi.j is‘

the value on variable - for sthdent i. The' x 2 variab led would be measures

of a.student's blckgroum, ability, and attitudes. Inserting this expres.sion .

Ll

of characteristics of students, i.e., s

into (3) will produce a lines._u: lagged equation that may be estimafed and

=

N i
As t +.» wquation (3) (with the agecifiation of si) ‘reduces to
. - e, . . = i oo .
) 3 . . . ~,\ _ \

" » L

. t . L
This eqpilibr':l.'&m solution will only obtain if b.< 0, but thia is

P

/ .
required hy the definition of’b as opportunitiea ‘for learning. Equation (4) -
‘is, identical to the linenr algebraic equation estimated % mut.'.h recent

research on schooling pmcesses of the form'y = cl0 +, z djxj with
"3

"Gj/b‘ This derigation has a number of mplications._

L




B . a ® L *
.

»

‘1, Variables that affdct opportunitied for Iearning affect b, and

i:-thei.r inf'luence,,is not captured by 1:17:' ficienta to the xj variables
me

thati measure 'aMLinﬁort. - ans :ﬁat attempts to measure effects .

of grouping believed to be brought about by the creation of different
opportunities for learning camnot be ascertaiped by introducing grouping
/ . " »

as an independént variable alongside measures of student characteristicg

relevant for their ability and e \5fort "Rather, estimates.of b for each

grOup shohld be obtained. . .

- 4
. 2. The effect of opportunities for Iearning snd of the student 8 A -

intellectual resources ¢amn ~on1y be separated by studying- chyf _lene i

L3
L3

crOss-sectional analysis will confotu}d b snd the c, parsmeters., - . \

3
3. qu.ation (4) only holds when the process has“reached an equd.libriu‘m

- ’ “
. That equilbrium is obtained is not a reasonable sssumption to n_:ake aboit 7/
* E

&

learning processes in dchools, Failure df the assumption means that
" estimated coefficients to independeutivariables in equation (Q) will
be functions of.timg? o " ) g\ 'z¢

- 8ince achievétaent differences are guch an important concern and since

. » M

groupings should affect opportunities- for learning , change studies are L '

needed. Such studies hag_e :Lndeed been do‘e (e. g., Jencks and Brown, 1975). .

But it is also necessary to c’hange to find the quautities that '_,

‘ .govern change, and not merely- apply the‘-cross-sectional apparatus on
' change data, SR .
T . Qd : \ :

Y _mggg The samée ,argument can be applied to anal:,’r'his of flows vhich should

~be but are nqt, an important concern in analysis pf the opportunity structure
. t

created li:y the organizational differenti.ation of students, When grouping,

. . particulardy tracking, 18 studieti ‘4t is common to use a dichotomous

. R - 6
n . ‘ s o 1

-

N variable (col ege versus noncollega track). This var,iable corres.ponds

- - . - . \ ] s . . -

e . + / 5 M < e . . . N +
. _ . oLt ” . . o, * . .
. - .
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to the y(t) vafiable above: The quantities that govern change in this

varliable are t'raflsition probabil:l;:ies. Just as dy(t)/dt is the proper ' B
to,ncern in models of leérning, the transition probabilities, not the

-

proportions in groups that they determine, are the quanti‘ﬁ’tes that should ‘ ¢

-~

be focused or! in modeling and-estimation of flows, -

.
*, ' .

\:“ I . £ . . .
Grouping May Result in Diffeéfent Educational Environments.

, .
« It has been recognized that, since schools may present different

educat:l.enal eriviroriments, it is proper to anmlyze s\bhooling processes using

. an an,alys:ls of covaniance design. Thi"s is done by subtracti;-lg ind:lvidual =

.- values of variables from school means after f:l.rst testing for between school
5

interactions. The technique (pioneered by Hauser) is employed by S L
‘most recent s tudies that include attention to grouping var:l.ab'ies
(Alexandermnﬂl 19?6 Hauser, Sewell, and Alwin, 1976; Heyns, 19?-’4‘ .

Jen:cks and Brown, 19?5). In only one instance has s study (Jencks ar'ld

B;rbwn) éogsidered the pos's:l.b:l.lity that grouping might also represent
N . - . \ - '~_. " N
* different educational environm{ente, and that within group (track) analysis,

" ought to be perfommed; but an analysis is not carried out. It is argued

that the effect of gmupiné relative to the effect of oth;r- variables 1s

mo'des_t. This is not a strong arguement against such enélysis. The possible

role of group‘ing in creating differential op’por!:un:l.ties ‘for learning cannot
- be assessed In their analysis,. Further, their measure of the relative

effect of a.dichotomous variable 1is difficul_t to inter{sret, as I
*.argue beloy,.. -
‘ W’hether‘grouping creates d:.l.f_feren;:ia'l’ environments for learning eho(tld
l-! “beQ asseseed by estimati.ng_models suc!"l as equation (3), with the decomposition
. . - of 8 for each group. ,Iene.ks .and B;.’orwu (1975), and Alexandle‘r, Cook, and -
“MeDill (1977) in ,fact use \a lagge_d'equatidn, but on.the pedled data and
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) Groﬁ“}n is a Cate orioal Variable
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, without an interpretation;k;igrametera in terms of -the mechanisms that

" produce Qutcomes. "They use gyouping ag an independent variable alongsi;ie

measures of athevemepts and other student charmcteristics., This means,

in the framework proposed here, that grouping is considered a variéble
i:neasur:l.ng an intellectual resourcé of students, 'I'his seems an inadeq\u%h e

conceptualization, since whatever the grouping has done to students with

respect to learning ia already captured by other variables~in the models

v

used by’tﬂese researchers.

. . WhetHfer groupings create different educational éanvironments is an
¢ . . i L :

-empirical question, The extent to whioh such ‘environments are_preated

can oe-analrzed using covariance techniques with lagged equations out B

" mot be introducing grouping as a single dichotomous variabIe in a model ’
applied to Qata pooled over a whole school. The various mechanisms proposed

e seclti-on 4 could then be .tested by relating the existence of different
- - S
Iearntng enviromments to the scope of groupings and the asbignmo?t
' Y ' ) . —
- critérion used, '
-

H
k]
i

All research uslng(;;g;esston methods on the consedﬁ%nces and causes '
of individual assignmentp to tracks has used a dichotomous variable to
represent grdaping in tracks. This variabfe is the'n entered alongside

continuous variables as an independent:yariable in analyses of the

Al L

consequeno'es of gr'ouping, and is used Aas an endogenoua variable in analyses

4

of the ass:l.gmnEnta to t.racks and the role of tracking as& intervening

‘o -

variable in educational attainment procesaeo. The categorical pature of -

- '

. -
the varishle of interest creates a number of problems in this methodology.

”
w *

. . .
ARy ~ - ol

N




. 60 ’ )
- . { - . - ~ ¢
When ua‘ed as a de'pendent variable in a lin*ear mq'del. it s 1hell known

-
that a dichotomoua variable is at best inefficient and likely also results

ina miaapecified modelc " This follows from the fact t:hat the variable

represents a probability, which is conatrained to vary b.etween zero and

£ ¥ ' .

ofie, and have a. variance that depends on tﬁe megn: . p(I-p).. Standard

,* methods, in the form of probit and logit moc]ela, are available to overcome_ .

these problema,"Bgt they have never been employed in reaearch on grouping
The inefficiency of the linear probability model meana that the
absence of a aignificant effect on the aaaigmnent to %roupa a‘n.ould be .’

interpl:eted with caution, The inefficiency anf the lilcely nis~

apecification meana that compariaona of- Rz'a in’ linear p,robability

modela to R2 s for other dependent variables are fgirly tnean:l.nglesa.

Further, when using ainmlatanaous equation agatema (e.g., path modela),,

with an intexrest in specifying the direct and indirect effect of variables,
‘the use of college track as a mediatifg var-ia‘ble ia, likej.y to reault in
/ [ t

an underevaluation ;of ita importance, aince not: much variance can be

&=

-

account,ed for-in a dichotcmdus variable. ]

.
- * .
l' -

The use of college track ag a- dichotomous ‘inde]gendent variable
.o
might be without problama in this , context, except for’ the nearly univeraal

\ . I
‘,use of s tandardized mea_aurea_of effect, - A atandardi-zed effect is an effect

. \.measured relative to the variance in the :I.ndependent variable focusaed
. ~ N
. upon, " The atandardi.zed effect of collefng orl aomt:hing else Will

t:herefore have a'minimum when half tﬁe%&gdenta g0 to colIege. track and

P -

. a max:lmmn, when nearly eyeryone or H ?(anly no one goea, other thinga

' equaI Thia does not seem to mai;e inf.eﬁemea on t.he imgortance of

P
Il

college track- baaed én the atandardi‘zed coefficient ver}' meaningful.

L]

Fl
E ]
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Crouping Results in Interdependent Qutcomes.

] It has been p.ointed out gepeatedly .in this '261391" that one of the most
. salient fe.atures of organizational differentiatioh- is .that it results in ' D
mabching'prQCesses where students will get access‘ to groups only when
there 18 rc;om. As a result the '-probability that a student w11-1 be -
,assigned to an instructional group will degend noQ l%pphis/her own
characteristics but on the d:lstribution &.gelevan characteristics in

&

the student body being asgigned. This resu}ta in interdependent, ocutcomes;’ ° :

it can be added that learning in groumps should always result in some

. Interdepéndence, since everyone in.an instructional group is exposed to the ,

> - - Il

same teacher. _ ‘L ; X N
. — )

’ - -

The interdependence"of outeomes, has (1) statistical, (2) modeling, and

,,,,,

L 4

(3) measurement implications. The statistical 1mp1:l.cat:l.ons are that
observations on individual students Iin grouped system% will not be statis- :
tically :Lndependent. En‘ors will be correlated across studentﬁnd

" standard errors will in general be underestimted. This. affecta all

-* ,

. achool research. St&dard methods do not seem to be avsilable to overcome °

the problem. Their develo{ment should be of interest tp those researching
Lo T ~ . .
groupings in schools. - | M A

-

The modeling 1mpli.cations are gericus. ,The flow'matrices and the .
inferpretation of them sugg in phis qaper as a’%sorbing Markov Chains .
may be, apprqpriate as ‘deecriptive devices and as a framevork }or concepti.laliz.ing
opportt;nity structures, However, tl:ne inteqit_if;pendemy of outcémes and :l.m.i:l.-»

. Vidual flows meyns that the Markoy model is probably not a fealfstic model .

-

for predi tionﬁ}e\zen if individusl variations in transi,tion probabilities
‘are accou:;i for. The problem is not peculiar to “this application; 1t

- ‘ -

e .- - 65
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-and socializstion. ,\It\ptesen!:s s set of sigmwsls sbout the competenéies t

;;!'.,,

) . ¢
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L - & . , Lo o
occurs in the snslysis of all mobility snd matching processes. One

e

solutden to the problem'in the snslygis of mobility is to focus on

' the. flows oF cies rstl'_lel_' than of persons (White, 1970), Thig

e implemented ir the snslysis of educstional flows

, sion probabilities trsck flows backwsrd in & system from. given

-

-endbpo:l.nts. The problem is thst thé concept of vscancies is scmewhst

- . *

nebulous in educstionsl s‘ystems, gince grouping boundaries msy be

LA

more flexible than job positions in orgsnizstions with s predetemjned
job structure, ' -t ' ‘
2 \ - . - . L . ] . \ -

“The measurement implications have to do with the fset that rsnkings,
not sbsoiute vslu’es‘ of relevsnt varisbles, determine matchinge to instrue-

tional groups. ‘A student's chance .for getting :access depends on the

[ - - " ’r
; mmlger of groups, their size, snd the composition of the student body,

. 88 .these guantities determine the rank order of students for sssignments,

3 .~

"J;;l_lis is not well reflected in the reseerch on organizstionsl differentfstién
. . o - S .

ere the i:n;iependent varisables emp]_,yoyeﬂ‘sre usually used with identical

- - N .
pptrics across schools, . - ¢

L P ’

: - ’ ‘\‘ ‘ : ) \ -- "_/
¥ 7. GQN@?SION . ' . ] .

~\\_ .- '
I‘ N .
L]

‘Ihis paper has-. outlined a number of mechanisms by which the ’

L

organizational differentiation of students msy affect. student outcomes.

"
. %

Orgsnizational diffegenti tion creates csreer trajectorieg in sn educational

-

 gystem, and th_un structure educstional‘ opportunities, It may creste

N . - . .
v . ¢

different learning end socisl environments relevs;;t for scademic schievement

- and likelf.futdres of students relevant for the decision niaking of. teachers,

'ghl:ents, qi;d the students the'tﬁa_‘el"veq:.-“ 66 | //

. e . -
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If one single conclusion can be drawn from this pape¥, it is that

establishing the relevance of organizational différquéag_on is a matteg

3
of ident:ifying the mechanisms that could account for observable outcomes.

tI'he simple quest:ion of whether grouping makes a difference is net a very
: useful research question, It leads to black box res_earch that is nqt:.
sqitab],e here since several mechanisms ar;: likely to be operating
s:lmult.:an'eously 'in"any .given grouping .E;ystenl,. Research should instead
focus .on rhesé mechanisms direc’t:ly. and identify the relevant
dimensions of groupirrgs; . )

: The recent research on organizat:ional different:iat:ion of students
using st:ruc'tural equatidn models (Alexander and McDill, 1976, Alexapder,
Cook,” and HcDill, '1977; Beyus,. 1974) is a eonsiderable advance over
earlier research because it: specifies causal models that mirror t:he o
complex: interrelationship among a large number- of variables. However, .
.'this .advance.onoly gets the &opic part of the way out of the black box. a
The orgénizational difrgrentlation of st:ud.c;t‘-lt:s is not jl;_st an;)ther
vari.ablel to be ad-ded to measures of ability, ‘i.-.:amily background, rallce,.

and sex. The groupings of students ' result il} complex processes that *

are notoalways captured by fcic'ussigg or; the relative effect of track
memberahip, as .the met:hodological section has tried to show.

e main propdsal of the present paper is to recognize 1n future
\.;:sgxch that the organizational diffemtiation of students defines

a structure of flows in an &ducational system. Most exist;lng oresearch"

» L

has focussed on the causes and gonsé.quenées of single assignments to, ’ )

——

" for example, college tracks or .ability ‘groups, neglecting that such .

assigrments are patt of sequences of assignments that produce educational .

attaimments. Small'wnitial effects are therefore cimulated and translated

into unequ.al educational outcomess The proc ses that govern the flows v

. ‘_‘_k\}b‘?:;&_‘j,
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in educational syﬁtéms is-a far broader research topic that Eﬁe isolated
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concerns for the existeﬁqh of an origin bias in asaiﬁnments, of a lesrning
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NOTES

P

- -- ;:I ‘
l1¢ should be noted, that Within'classroom

v

groupings may- have major

gignificance for educational opportunities bécaﬁsé they occur early in

the educational process. Within classroom ability grpﬁping~ig the major ' -
- o * - - - . .
form for nonrandom’grouping in primary grades in gugwu.31 ' '
' ’ N
- ' a7 . .
- 2Alternative1y, one may justify the use of grades as units by assuming
it . X e ot A
randon assignment to classrooms within ‘grades.
This and other concepts used to characterize systems of organizational
"differentiation are alfo discusged in Sﬁfenseh (1980) . - ‘ \
T R -
4 . ’ - Lo . % * * i
. The resulting equation can be written ag y(t) = e, + b y(0) + & cjxj, .
- y - . . " ° ' j "
and estimated using léast squares techniques. The b and cj'barameters
N R ' * bt L bt g
may be obtained, solving the‘gquations b = £ and_cj = cj/b(e -1, .
. N % ; ~ * o ’* ' B ) + o l *
from estimates of b and the cj's. v ’- ' ' '
.- A . ‘ R -'1?:. " $
. T ;_‘i.‘ "‘:‘;. ::'- .
- . Z“Lrh?ﬁﬁ .
- - \:‘.\ H \-;.S: -t - _ .
“ o X - A
. ' _ - 4 . i}
‘ ot . ‘\- [ ...‘
N
»
- + ’
- . [‘ . . -
-M ’ -
- < ; N
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