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-The DynaMics 1pf Ef eotive and Ineffective Schooling:
.Preliminary Report U a System Dynamics Policy-Study

by,./Karl H. dlaoset; Jr.
and Alan K. Gaynor.
Boston UnivelSIty

BACKGROUND
:.*

-/

'' )E. .'''

.

'It has been more thn a decade since Coleman, et al.,

found. -that "sch000ls betng*, little 'influence .to bear :on a

.:Aild's achievement that is independent, of his background

-' and general context. ". (Coleman, et al4, 1966). Since then,

there 'have. been *numerous' methodological critiques of
Coleman's work 'and-, mq..re recently, a growing body 'of

empirical work which suggests that schools do make a

difference. Both' types of work have been, ,comprehensively
':reviewed. (e.g.., ......Averch,. et al., 197'4; ,Barr and Dr6.1ben,

1977e.
Schoi

monsis, 01979; Fowler, 1980; _Rutter, et al., 1979):

effeFtiveness hap been studied, from two different

Ter ectives.. The first approach addresses the issue of the

existence of effective scjiroolS. An -eff6 tive school is-

generally perceived as one, in which typical low-achieving

students.apprOACh or exceed "average middle-class norms of,

Very. often, this approach..Inv lves case stucties°of small
achievement in the basic skills of reading and mathematiEs'N.

samples of schobls (Benjamin, 1980;. Brundage, 1980; Phi

-Kap0a, 1980; Salginik,, 1980; Weber; 1971).

Brookovert et al, (1980) used case studies to verify and.

elaborate on the conclusions of their study of 68 Michigan

public elementary schools. In the Phi . Delta Ka'ppa., study

(1979), research data from, large-scale studies by, other

; researchers was used to- collaborate evidence collected in

the case studies.

Even 'thoughthough current research is based- tipon data
representing no more than a few years in aschool's history;
it suggests the existence of a relatively imai/li number of

"lighthouse" Schools spread,"t'broughout the ,country. These

are. ;choolS in which students, often minority and/or poor
students, achieve 'far better than home alibi ,SES variables

would predict. (Whether or:! 'not such schOOls -exist as

credible, stable entities, in the long run is .an issue that

requires further longitudinalresearch.

sec'pnd. ...research 'perspective focuses upon the

o er dimensions of effe.ctIve schooling. This research,:

'citse f, ,hastaken two ,dire4tions. Most of. the extatnt

research, some of it experimental in design, has studied

teaching processes and their effects upon basic -.skins

achieyeMent; This body of work, characterized for exhmPM,

4
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.eving' students (cf.
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A smaller body of research is beginning o emerge which
organizational context- of effective
_research attempts to 'escribe the

properties of the effective hool. (cf.

Brookover,.1979; ,Edmonds, 1979; Rutter et al. ) 1979) The

literature suggests that effective schools, in ontrast to
ineffective schools,. 'areducharacterized by the \following
attitudes and propertieSt4P"

focuses upon the
instruction. This
organizational

1. A concern about he achievement, gap for
,children and a cOmmitment to either erase

7 or to keep it from spreading;/
2,. This concern ) and comiktment

teachers and administrators;

towSES
he gap.

.4

is shared by

There \ty a strong and consistent instruction
leadershipusually the role of the principal;

4. The principal and staff manage the resources they
have ttime and peo'p'le) efficiently;

5. Thlfre is an academic focus and a stili.g./elup'hasis

on the acquisition of basic skills. Efforts are
made to gmaximize the amount of academic learning
time;

6. The school environment is orderly and quiet;.
.60

A

7. Both the teachers and the,principal have high
expectations of siucce* for all children. Staff
members feel that they are in control. end have the
power to help every student achieve;

8. There is a careful onitoring of student academic
achievement and this information is used to modify
and improve the existing programs;

1

9: There is nco. oneirganizatiOnal or instructional
pattern that enau. es success; ,.

. .-
. .

10. Students spend, less time in.small group work,

r,
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independe \t activities; and unsupervised seatwork.

Three aspects ofl research on effective schoos have been
underrepresented in the work done to date. The\ rst is a

focus on the interaction effects of variables. \At a 1980

1\e
sympoiium of the American Educational Research Asociation
titled, "Toward More Promising Paradigms fon Understanding
Schooling," a common call was sounded which; emphasized the
need to pursue the interaction of ,variables as they relate

to effective schools. This-call echoes that of Rutter, et
al. (1979), who suggested that the "cumulative effect of . . #

.,various social factors was considerably greater than the

effect of any of the individual factors on their own."
(emphasis in the original) Second, there is at this point in

time no body -of research which describes the process 12.y.

Which and the conditions under which schools-move over time
to levels of greater ot lesser effectiveness. Third,

perhaps more crucially,7there is no clear body of theory
which distinguishes at' the level of deep structure between
schools which are effective and ineffective for

traditionally lowachieving students. Neither is there

theory to account for changes in school effectiveness over
time. The school effectiveness models that have appeared in

the literature (cf. Bloom, 1976; Centra & Potter, 1980;

Fisher et al:, 1978; Harnischfeger & Wiley, 1976; Leinhardt,
1980) -are, by and large, static linear models which miniinize"

the importance of feedback effects.

The purpose of the current work has been to respond at
the level of synthesis add theorybuilding to the need for a
systematic conceptualization of (1) the dynamic differences
between schools which are effective and ineffeeti've for

initially lowachieving childre4; (2)' the feedback structure
which. governs the transitional path from one to the other;
and (3) the interaction effects among key variables. In

addition, we have translated the etherging theory into two

computer simulation 'models: one to focus simply upon the
dyJcvamic differences between 'effective: and ineffective
schools; the second to provide a basis ,for examining

alternative policies for, transforming'ineffective schools

into effective ones. The simulation models help, to assess
the theory's consistency with extant knpwledge, its

recognizability to experienced observers, and its utility in
examining policies to increase, school effectiveness.

In this paper, which constitutes a preliminary report of

work still in progress, we will describe (1) the essential
theoretical peripective whtch has emerged frOm reviewing
available research findings, (2) the results of our work
with a simple, first stage model to represent and test that
perspective, and (3) our current conceptualization of a more
detailed *model whose purpose is to facilitate the

examination of tradeoffs. among alternative policies to move
schools toward conditions of greater effectiveness.
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Ati .tNis 1,...,

,
0.0( i

e:1,stemol6gical
-n SYstem Dynamics [1] his that theory

assumption underlying this

work-0:a(t11:VjaCie
trang d,Ng simp.L. description, no./ matter how richly textured 4

the ioa be. TheoriesgkriPt ey May are second-order

descr t oos 0 describe riot what is, but how, what is
' rhecomea 8r be ,-Y are Theories represent

effo e t0 describe tfie %Pyle mental dynamics by which
0 tl o

Pheno C1.11.1

fojC"t; this IlearsPecti4e, theoretical explanations
i

i

vural in nature, That is,' theych:e struc
..,-- causal dynamics of problems in terms ofSYsteo hankics

seek 00RN
the 4 u N -....01'i shifting dominanceover time of feedback

G I(' hce Fn..strut Liktir r21 -- the 41" t eril dynamiciat, the most highly
aggrefe. 11;130atioll of the causal dynamics of a problem. is

1/4( eg Chp trrefsC c hypothesis" /In the following
CaDrito as Ilynami

parag g we clef P '11define
tri- effective schooling problem"

1

ri I

I

L,-1 .Y tera "naMicl is a particular form .of 'systems

4 4 WhiCh Was deVel°Ped a.MI.T., during he late
anal _

has been', ref ined in a variety of app nations
over r't 16r; Quarter celltury It include a set.of tools

°Ot hhique° and
an Over-arching perspec Ve--forand

devel h' puter .simulation models of dynamic causalugh' coo
AON 4* The over- arching perspective 1..s the 'inward

strtiC
parav4ek:0 .e. perspective emphasizing the . importance. ofers

feeahrr 4 the central dynamic of Vtoblem systems.
f° intrOduct4ohdetail ed to System Dynamics see
.4! Pr, more. .

JaY'Y' "t estex!.13111Ticisil of Systems, (Cambridge, MA: MIT

Pres5;AN8) 0f,. even be ter, George F. Richardson and

Alex0 pugh Introduction to ,§ystem, Dynamics
)-1-k1 L'

III,
Model r 1,,Ith ilg=t2,

(Cambridge, MA: MIT Press, in ptess):

(le,le-Fp°07:ciiv:itirucfteedbae.k structures include causal;
ores are of -two general types.

So-F.004.N
relaret. h

p
s amongong varlables which are mutually

self,C ei t

7r_lag.
m
he relationship between wages and prices

operSr; 1tiia.the dynamics of inflation and depreslion to

1.11116Ackt con f'
the concept 0 poSjtiv feedback. "Negative"

AOC. A tie tat
characterized by their goal-seeking
system, for example, is a negativeehalr

t.. qtruct° es are,Armos
. feedbrto_
/

fed.rill ),s.tel';, In such a system, the effect Of:- one
''

vaki0 e .0 not-T i the aktslp_lt_s_ of the countereffect of
0 0 a 4'abi s

the
the 11 var-- -e upon the first. In tle therthb'stat

°f"As 11 te0T"eture goes Le_
-systso.0" th: hearer go -0 a '

r characterized

es u S. the temperatUre goes down- .and
Whereas positive feed=back

systerkl 4re terized by runaway ,behavior such as

inflo ezAtive feedback systems tend to stabilize
,0 4,_1.. n

value as the thermostat setting.a a "al, suchkin
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which we are addressing and our dynamic hypothesis about it.
0

The Effective Schooling Problem

The first task for the system dynamcist involves

defining the problem as,precisely as possible. Problems are

defined in terms of discrepancies over time between existing
and desired conditions. This implies the specification of
indicators of the roblem, prefer.ably in quantitativeflosm,
andthe depiction of the problem discrepancy as a phenomenon
which persists over time.

For many educators (an others concerned with education)
the continued failure of most schools to. educate effectively
initially lowachieving students (mainly students of

minority gAd low SES status) constitutes, a ,significaftt

educational ,,rpblem (cf. 2,dmonds, ..1979;' Kozo)", 1967;

Silberman, 19.10). The assertion of such a problem implies

the existence' of a perceived discrepancy between the

historical level of, achievement (in reading, fdriexample)

and some "desired" level of achievement. T s, it is common
\in-the literature on effective schooling o ind references

to the persistent, and widening gap in reading achievekent
between poor and middleclass 'children.

'1' This oftcited "gap" is typieal of 01 set of

discrepancies between observed and vdesired in icator trends

by 4 which, system dynamicistsdefine' pro lem's . This

discrepancy can be displayedAan the form of graphs. One

could plot over time, for exinfle, the growing discrepancy
in reading scores of.initially poor readers from'grade ,l'evel

/

-J

oqk

,d

--V
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norms as they proceed through school (se

AVERAGE
GRADES LEVEL

OF
ACHIEVEMENT

1

5

3

2

K

page 6,

Fig. 1).

K ,,.5 . 4 ..5 6

A ;

C HbRT GRADE LEVEL

Fig. 1. ) REFER NCE BEHAVIOSMODE
FIRSTSTAGE MODEL.

FOR

.. \
\.

The pro em could also be displayed g'raphically .a1(.. the

grade read4ngrsc ies of cohort groups'whose initial reading
,continuecrdiscrep ncy over many years in the average sixth

e(
:or reading readiness score were high, average and lpw at

THE

t.

0
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the time they first entered school (see Fig. 2).

.

8
INITIALLY ,+tGH ACHtGVOZS

7 -

GRADE 6

LEVEL
OF

(ACHIEVEMENT 5

ImiTIALLy AuEVAGE AcHIE-vrAS

4

3 -4

2

1

sc.k.kODI

iNt-tiALLy tow ACHIEVERS'
_INeF14Gc.TIVE SCHOOL

r.

1

TIME

.4 I
Fig. 2, Average SixthrGrade Reading Achieve-

ment Scores Over Time of Initially
High, Average-, and Low-Achieving
Cohort Sub-Groups in. IneffectIve and
Trans'itional Schools.

t

Graphs of this kind- are usually called "reference.-

behavioi" grlphs. They depict the problem, graphically in

qways, which can be referred to lAter in .arialyztng the

perceived causes of ,the problem and, eventually, in

assessing the degree to which the model Is able to rep:xoduce

the problem it was constructed to address.

The Dynamic othesis

After defining the problem and its related. reference

behaviors, it is necessary to have a broad vanse of the

essential dynamics of the problem .system. One hust imagine,

without a lot of detail,- the' basic eleMents which are'

1

MIR
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causing the problem, and the fundamental causal feedback

relationships among them which can be hypothesied as

the- i t

.

producing the- problem over tme. This is he ynamic

hypothe /.
t`me.

the problem of the widening re ding achievement gap
/7described above, we argue that the fundamental difference

between schools which are effaCtiwa and ineffective for

ini'tially'low-achieviq ctytldren lies in the relationship
between Observed Achl vement and the 'Intensity and{
Apptgliriateness of Instruction wh ch the school delivers to
different achievement groups. Based upon considerable
research on "Direct Instruction, [3] it is assumed that in
all schools, effective and in fective, there is a direct

12
causal relationship between the intensity and

(appropriateness of nstrucktion and the rate at which
children, especially poor ehildren, learn to read (Benjamin,
1980; Medley, .1979; Rosenshine, .-1979; Salganik, 1980). We

hypothesize that effective schools provide instruction to

low achieving students whichis appropriate and more.intense
in-order to bring their reading achievement up to grade

,,,level (see Fig. 3). 'In these schools, grade level

performance is the ormfor 11. but clearly 'exceptional
children. [4+ I-

4

3], Direct instruction .has been defined (c.f.,

Rosenshine (f9.79))': as being (1) academically focused', (2
teacher directed instruction ubing' sequenced and structure
materials, (3) grouping students fo -learning (where appro-

priate and whetle close monitoring a d ''s,t4,Pervision can ye

priovided), (4) emphasis on factual q estians d, controlled

practice", and (5) careful manageme t of stadents during_

ts.

c.

Al

seat-work.

, 1



ACHIEVEMENT
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APPROPRIATENESS AND.
INTENSITY OF
INSTRUCTION

STUDENT MOTIVATION
TO .LEARN

Fig. 3. The Dynamic Structure of the Effective School

for Low Achieving St,pdents.

In the ineffective school, i uction is most intense

and appropriate for, children 40mos hievement is already .a.t.

grade 'level or above and . incre ngly less intense and

lippropriate for children who read further and further behind
grade level (see Fig. 4). The expectations for low achieving
students are below g ade level. Teach.ers assume they cannot,

at overcome the, famil and environmental conditions that

contribu d to the initially low achievemen-r:ASchools:
cannot alt _a differe ce and the low achlevers.are "written

off".

...

[4) The plus ale Minus,signsi ih the4jkure indicate'Jthe

polarity of the relationship between two variables. For

example, a plus sigii between motivation and. achievement

means that as motivation -increase, achievement will also

rise and as motivation decreas , achievement decreases.

The minus sign b hween achievement and instruction means

that as achiev ent falls, instruction becomes more

appropriate a ntense, and 'Vice versa.



ACULEVEKENT'

S

STUDENT MOTIVATION
-'.- TO .LEARN

'

Fig. 4. The Dynamic' Structure of the InelfecCi> tive School
for IIIt'ally Low Aophieving Students.

page 10

APPROPRIATENESS AND
INTENSITY OF
INSTRUCTION

L_

Thus, the "dynamic hypothesis", is that effect4Ve schools
are cparacterized by '"neg'ative feedback" betygepn Observed
Achievemtrit and Ap,propriateness and ntensify of ,instruction
(where lower achievers get more intense instruption) and

Afhin which lower "c""c4tievers get leis appropriate , and intense
effective schools .are characterized -by. "positive feedback"

4nstruction) Effective schools .exhibit' goal-seekling .

_

;Cehaltfor. Grade level syandards constitute the:performOlce
-.

,

goals for 'initially 1 w-achieving students. Ineffective
\schools, in contrast, aie charasterized bx self-reinforcing
\patterns of suoess (for ipirililly high- achieving students)

and failue (for initially ,low - achieving stUdents); (See

footnote [2j, Supra, kp. 4.)
'

4! .

,...-

, .- t,
. 4

)

The irst-Sta &e Model
.

.

A model was .'cocfstructed . to represent thl dynamic
hypothesis in 'its simplest form (as indicated in Fig. 3 & .

4). This -l.-1 '14as the firststage model. The purpose of.

formulating this model was to examine the extent to which ? r
the dynamic 'hypothesis, wAth all its simplifying I .

assumptions, --could account for 'the '. achievement patterns
Observed historically in effec,tive and ineffective schopls.' ,.'

Specifically, we we e interested 'in seeing wheither Fthe .

fir t- stage model'wh run on the comute !ibula Li.. o-ut

1
ach evtment scores fo initially high-, average , 'anil

low, achieving students w ich were consistent, over silt yillit,- it,
.,..i.

of elementary schooling, ith
1 . N I

ti

.



the, patteins illustrated
.'-shown in Pig. 1 (Supra, p. [5]..
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eference Behavior Graph

al

First -Stage Results-''

Three test run., were made with the first-stage model.

The fiTrst of these, the Base Rpm, was 'designed t test the

'extent..'to' which the. model ',was able to reproduc the

refeence!behaviorsIsee(Fig.

ti

[5] At this point, it may be useful,for the. reader to

take pazticular note of the two Reference Behavior Graphs

(Figs.. '1-2; Supra, pp. 6-7) They represent two related

views Of effective schooling. The first graph (Fig. 1)

displays the typical patterns of progress through elementary

school of a single peer cohort, broken out into three

sub - groups based upon initial achievement. The dynamic

hypothesis speaks essentially to this reference behavior.

It suggests a structure which can account for these patterns

of differential achievement i,n effective Sand ineffective

schbois. HoweVer, implicit in this structure and in these

patterns of differential achievement of-a single age-cohort
is another set of patterns which detcribes the achievement
of successive age-cohorts in the school over long periods, of ,

time. The longitudinal effectiveness of the school 1n

teaching initially high-, 4average-, and low-achieving

stddents can be represented, for example, by depicting the

average 6th-grade achievement of . each sub-group ach year

for Multiple years. The second Reference Behavi r Graph

(Fig. 2) addresses this ilsue. Whereas- the first-stage

model is directed toward ex'amini'ng the dynamics of'single

cohort progressi\on, the second-stage model,, to be described

later in the: aper, is 'directed toward examining the

dynamics of changing school effectiveness over time.

13
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Fig. 5. FIRST-STAGE MODEL: BASE RUN

u = upper cohort achievement
a average cohort achievement'
1 = lower cohort. achievemerft

TIME

.ACHIEVEMENT
-1. 2. . k :C.' 5. 8. 11. ual

1980.1' - a u

. 1 a u .

1' a .0

. a1. u . ...: ..

i

. ."

,
a .0 .. .' .. ,

. . .
1 a u . .

.
1 . a. u .

It can beseen that. the baseriint*the first-stage

model closely approximates the: -rjefeT*n4,t' behavior. .The
initially-average achieVeis.iiodeedin6imally from grades one

to 'six. Average achieliedent 1:a':;Jjght,:on grade level.

Initially-high achievers,.' ovei..7th04:Xvears of elementary

schooling, wider4p achievement :.:acivantage over fthe

initially- average achievers the 1nitially7low

achievers:, fall further.behind,..; !thit.' a the classic picture

of cohort progression :in a traditional (i.e.ineffective),
.

"

.

The next two model rUara reprevent fforts to alter the

relation hip between achievement and t appropriateness and

intensity of instruction for- 'stud ctts achieving below

grade-level standards.: : The rst.three. numbers in the

"table: function (stiown in tli f4gure heading) affect

instruction for low-achteving suifenta Initially, in the

Base, Run (Fig. 5), the, ,table-valnes or low-achievers are

less than one, representing the., cLiMinished appropriateness

and intensity of instruction-- (e,..g.,actual engaged time).

Research shows 'this is typi-c.n.4' of low- achievers in

ineffective school:6 (BrOokovei, 1979; Rist, 1970;

Stallings, 1980)..7.'Bidwelland Kas.fa argue, fqr..example,

that there are forces oper4iting... whfn the instructional

units that cause.stratification esources among students

in different achievement mgroupa.,:(1080, p. 413). In Policy

Test No 1 (Fig:: 6), the resulfs:.are shown of a moderate

shift in these tal;.le va1ues to 4$414,,es above one.

(
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Fig. 6. First-Stage Model; Policy Test No. 1

Creating Negative Feedback for Low Aci4ieving Stu.dent's.

and No. Feedback for Ugh AchieVitk Students
Between' Achievement and Instruction

= upper c ort achieveMent
a = averagecohort achievement

= lowex cohort'-achievement

b

ACHIEVEMENT .

.11.'Ual

a
1 a

'1 a

gib

4

. ,

1/7'. I

This structurar change produces Ally the most Modest of

results, hardly discernible on the grapb. One Might be

tempted to reach the'not unusual conclusion that. there'is

little the school tan do, to significantly affect the poor.

learning of these students. However, -thenext policy run

suggests an alternative hypothesis. In this run "(Fig. 7),

the' table values are strengthenedv representing a stronger
effort by the school to :Intensify Instruction systematically

for low-achieving .students.

15
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Fig. 7. First - Stage. P'olicy-,Test No. 2

Strengthening Negative Feedback fd? Low Achieving Students.

and Maintaining 'No Feedback for High Achieving Students
Between Achievement and Instruction

t

page 14

u = upper cohort achievement
a = average cohort achievement
1 =1ower cohort achievement

ACHIEVEMENT
-1. 2/ 5. 8.

-"1980.1 - a

.\
TIME

1 .a '1.1 .
N

1 a ,u

la. u .

. la .0
)

a
a

°

I

'11. ual

An explgn consistent with. S. detailed .examination of

the model d3ina uggests not. that initially low-achieving

children are i able of'rearning but rather that, as'BlooM

suggests, initial low achievement leverages againstfurther
learning. Equality of learning, outcomes may 'require

inequality of .treatment at certain stages of the learning

process if children :are.to attain equality of outcome,

(Bloom, 1976, pp. 215-217).

What the model suggests is that deliberate
countermeasures on the part of the school dust be effective
enough to overcome the aversive,effects of loF motivation,
itself an effect of previous low achievement. 1Figs..-3.And 4

display the presumed unalterable reality of the mutual
reinforcement of achievement and motivation. The reci"Procal'

relationship between achievement
theoretically to be part of .what
of reality." The school can't
itself, but to'ITte extent that it

and motivation is taken
can be called the "physics
change the relationship,

can improve .achievem'ent by

improving instruction, it can also, over, time, improve

Student malivation (Atkinson et,a1., 1976; Kolesnik, 1978;

kusaell, 1971; Watson, 1963). Thus the rewards of skillful

,efnd the penalties of incoMpetene instruction would seem to

be .visited exponentially upon the students, especially the

low- achieving students.

16
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-4A THEORETICAL PERSPECTIVE ON !1E TRANSITION
FROM INEFFECTIVE -0 EFFECTIVE' SCHOOLING

,

, .

) .Having exams ed and tested . our dynamic-hypothesis about
the primary st uctural differences between effective and

ineffective sc ooling, cur next tasks were (1) to elaborate
in sufficient detail the nature of the interactions around
expectations that produce- different instructional responses
to low- achievement .-in effective and ineffective schools atid
(2) to represent, enough, structural elements--e.g.,lilaf.:
teaching, fea(rning,-.atid leadership--to permit the and*S'ia
of different :strategies for prbducing more- effective.
schools. We have been particularly interested An analyzing
the strategic tradeoffs under conditions of limited
resources.

Resources are impOrtiint (as Policy, Test No. 2 (FI. 7)

shows)., If enough resources.can be channeled to initially
low achieving students,, their performance can be raised tb
grade level standards:. But from what .source these
resources come? How should they be 'allocated'? We wantedl-to

formulate a model which, would facilitate consideration
the effects on the transition-rate bf alternativedecigion,
rules!'abbut the allocation o& staff amid administrative' time
(1) between.tnstructional thd.noninstrucelbnal activities,
(/) betweezn, reading and other. suhjects,: and (3) ,ainong the
high -, average-and low-achieving groups of students. What

are the relatiVe .trade -offs, for example, of allocating
additional time*tO dealing directly with student behavior
vs. putting more641lie into instruction or staff development?
What are the li'kely effects, short- and long-term, of,

shifting instructional time from' other subjects to reading?
'Is it more effeCtive in the long .run for'the principal to
invest time in;', instructional leadership or in seeking
external resources for the school, etc.f

.
.

.

.To addressthese kinds of policy issues', we formulated a'
second-stage 'cmodel. This model had to incorporate
considerably .more structural detail than the first-stage
model. The :,ktnds of policy questions listed. above guided
our decisiopa,about, the level of detail and the inclusion or.

'exclusion of,iVariables in the model. In the next section of
the paper, i-0e describe the major characteristics and

assumptions the second-stage model.

General StrOcture 4. /

SchoO4S exist to provide instruction.. This process is
illustrated in Fis. 8. Teachers have expectations for

1 7 .
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STUDENT,
ACHIEVEMENT
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TEACHER'
EXPECTATIONS FOR
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MOTIVATION

APPIRRIATENESS
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TEACHER
ACHIEVEMENT
DISCREPANCY
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PRINCIPAL
. EXPECTATIONS
FOR ACHIEVEMENT

PRINCIPAL
ACHIEVEMENT
'DISCREPANCY

Achievemept'and Ins)tr&Ot
Feedback'Structure of TCh

TEACHtNTIME FOR
AND SIC- LLS-FOR
INSTRUCTION

The Basic
ols.

If there is a gap between present student achievement
11 modify
n they

affect
amount
1 be
1 of

and the expectations for achievement, teachers w

the appropriateness mid intensity of instructi
ceiiver to the.sqUde es. Changes .in,Jilstruttion wil
student.motivatt4n a d adhieveMent. The quality and
of instruction t4dent receives' over time wi

sufficient to'ke p sCudent achievemen the lev

teacher expectati'nsi. Pr,incipals also!,,

achievement. The
,

work to modify teacher

amount of. time thlt teachers spend On ins
influences the appropriateness andinrensity o
and; therefore, stOent achi:evement. Fig. 8
the important role of student mntiVa
instructional process:. Student motivation b

is affected by the instructional process.

rate of learning,for students and 'is, its

the level of 'sp dent achievement.
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4

These"feedbadk loops exist in all schools. The primary
difference between .effective and. ineffective schools lies in
the nature of 0,e.expect411211s----that tepchers.and principals .

have for .students. This difference is found ,repeatedly in
the literature (Benjamin, 1980;, Brbokover et'al., 1979;

Edmonds, 1979; . Phi Delta Kappa, 198,U Salganik, 1980;

Silberman, 1970; Weber; 1971). In an effective school,

\ teachers and the principal 'maintain' high expectations for
the, achievement of all students except those who are clearly
exceptional. They assume that regardless- of family
background or social claws characttristics all children can
learnat a normal rate and can achieve standard levels of
performance during their, years of schooling. In an
ineffective school,'expectattons for achievement are neither
high nor hxed. Children who enter school with "a Javier

level of reading readiness. or who are from lower
socioeconomic classes (Rist., 1970) are c egorized as low
achievers. It i-s assumed that there is li tle the school can
dO the offset the impact of `preschool, -family, and
environmental conditions,

'A crucial difference between, effective and ineffective
schbols', lies in their expectations for initially. ).ow,

achieving students (see Fig. 9).

Fig. 9., The Relationship between S"Elident
Achievement and Expectation's in
Effective and Ineffective Schools,

eXPECrATIoNIS r..

'AcmiEvemcmr

8 \
TIME

'Fig. 9A. The Effective Schdo : No Effect
of Declining Stude Achievement
on TeachercTrincipal Expectations
for Student Achievement.

9
J
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retrAricos

TIME

9B% The Ineffective hool: cl n1
TeiherPrinCipa tions forte
Statente Follow D- ining Student
AchieveMent.

Oil
..:"TmOale, that there was a instantaneous drop in student

'achiev0 P.,,,`t. ,Thie/' sight occur if., for example, the 'entire
student la'n tkxa' tic° ()f the school were replaced'. from, one day
to the th,Z1tt., sriltb fs.,t.udents whose achievement. level was far
ii over. t't1 the f3-`lents they replaced. In.an Ofective
schoolf,iraer expectations for the students dp not change.

`"In 4/1i altectiv% School, teacher expectations gradually
declIjlif, teachers realize that oley'are dealing with a new
group'.0a.l.setudent 1410 have a lower level of achievdpent.

IiImPlie')',,4dOtfl,6.:P44:Prea4e are imPOrtant.
TeachetCe tatione to the new -level., The

. .

,. In 4t1 ifactIve school the discrepancy between
.

.

Oh effectiveexl achieve o4, t arid

more

-starr.wilt_-4 bard `co.' try '.tc1 Provide mote appropriaterlsetati"ON is' large. Consequently they

-ina-tructian to close

ineffe p.0 aC11.001' tb-e gap is smaller h=erie);pectationsV e

area thni The staff is "willing away" the problem.
Bec, "trowio'gi there is no need to provide as
much e1 gvc- instruction as in the

s'choel

case of theft' effective

..(It.to' tiefitlY the .students receive less appropriate
tc/'and leOettntepee instruction in-the ineffective school. In

an eff achoP
h

extra effort would begin to raise
tachieve eV t, In e in i~ ective;sch211, achievement tepds

to fall .e1-1 4urtfr.er
, 1

It Pot 'thiy difference in expectations that produces, the
differs.t,st

ruc
tufes depicted ta Fig.. 3 & 4, and tested in

the riJA.,,,.'t..oe rigurer8 depicts, in essence, more'
detailevio71,;,.lre .0K

s'choblf -(1

the feedback structure of an effective

lFaS depicted An Figure 3. If one trace's the

20



1 Iiloiarity of the likages in oth figPres, .as achievement,
ells, the appropriateness and intensity of instruction
crease's. Expectations are independel of achievement.
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4

STUD;T
ACHIEVEMENT,

PRINCIPAL
EXPECTATIONS

FOR ACHIEVEMENT

TEACHER
EXPECTATIONS FOR
ACHIEVEMENT

'.. 'TEACHER '..

STUDENT ACHIEVEMENT
MOTIVATION DISCREPANCY

I\
APPROPRIATENES,,S
AND INTENSITY

01,.WINSTRUCTION

I

a

PRINCIPAL
ACHIEVEMENT
akSCREPANGY

- TEACHER TIME. FOR
t

+
AND SKILLS FOR
INSTRUCTION

O -
Fig. 10. Achievement and Instruction. The Feedback

Structure of Ineffective Schools.

Figure 10 represents the feedback' structure of
ineffectiveschool. Expectations depend on achievement.
Achievement falls, HsO do expectations--precisely
behavior.deecribed in Figure 9. Because of the addition
this positive link between achievement and expectations,
Achievement falls, instruction hecomes less appropriate an
less intense. This is the same feedback structure as that
in Figure 4.

As the-discussion above suggests, we view expectations
as a crucial difference between effective and ineffectiVe
sohools. We tested the importalince'.of thta difference by
adding a formulation for teacher expectations to the
first- stage Model. We found that the different sets /of
expectations for effective and ineffective schools .produced
the same achievement patterns as those shown in the original

21



first-stage\ model output (s Figs. 5 and

f. all, 14).
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Supra, pp. 12
.

The basic insrr ctional process in sch ols is not as

simple as Figure 8 ould suggeSt. From figu eA. 8 one could %

conclude that the.wa .te bring--about a more of ectivefrsehool'

1.:.,s -to increase the time the teac ers spend on instructioA_:

4.and to inc.rease their etkil Rs throug staff develoment. Yet

requiring more staff deVe oRment and instructional time

without Acreasing other -:duties such, as, maintain ng

discipline awd cr tasksasks me ns

increasing t achers' workload; 40nedemands more work in the
slIme amou of time. A heavy workload over a prolo ged

period o time increases the likelihood of rte eher

"burn-out", With "burn-out", tea6hers don't Work, as hard,

they "go hrough the motions" and, as a consequence, teacher

effectiven ss and- the' appropriateness and intensity

instruction fall ( ardo, 1979 & Walsh 19'79). s .

appropriateness and intensity of instructiVn fal g,

achievement ill fall. This will result in more pressure on

'teachers t pit more time into instruction, again increasing
Alt

the pressuies n workruad. [6]

of

4

There. is an additional effect of less appropriate and,

less intense instKaction. As motivation f,AJA the number of

behavior problem's in the ,school starts to. rise. teachers

have to spend more time on discipline whieh_also ncreases-

vorkload pressurei. Cdttequently, ',teacher e fectiveness

falls and- instruction becoMes even t\ less ap ropriate and

intense. Declining school-wide beh }tar be ins to reduce

directly the amount of. time teacher:( have or initructfon..

The result . of. this additional eedb.a structure as

suggested in Figure 11 1.s t41. set o a and spiral of

falling motivation, falling a vement, increasing

[6] The scenario described he e presumes that 'workload"

incorporates two operative dimensions: (1) actual work done

and time sRgnt doing it and (2) the psychologica press of

expectations.for doing work, whether such expect tions are

self- or other-impoled and whether:Ke work is actually done_

or not. Thus, even" when, as A consequence of burn-out,:

teachers may do 1ss work, they still may experience n

higher workload from the psyChologiCal press of growing

expectations to meet the, needs oft students who'are not

learning as' the teachers p'erceive' that they should he

learning. Teachers in schools- with high 'expectations for

all students are especially vulnerable to this psychological

press. (Teachers in schools with low expectations for

low-achievers are more-protected from this form of burn-out.

In such schoolb, responsibility for low achievement is

displaced onto the students, their families, and their

cultural environments.)

4
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pressures on the teachers, increasing teacher burnout and
greater and greater difficulty in provi ng appropriate and
intense instruction (Duke EibMeckel, 1980), /.

STUDENt
ACHIEkEMENT

PRINCIPAL AND
.TEACHER EXPECTATIONS I.

/

STUDENT
'MOTIVATION

PRINCIP L
ACID 'EA ER
ACHIEVEMENT
DISCREPANCY

APPROPRIATENESS
AND INTENSITY

OF INSTRUCTION

TEACHER
,WORKLOAD

STUDENT
_BEHAVIOR TEA'CHEgTIME.AND

SKIW FOR
CTION

Fig. 11. The Impact of Teacher Workload

This diagram points up the fact that there are very real

constraints op the 'ability of s4chool staff to provide

appropriate and intense instruction for-those groups of

students in the school who are in the greatest need. A

simirir set of constraints operate ,On the principal as Fig.

12 illustrates. (Burruss, 1978)

wt`
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STUDENT
ACtflIEVEMENT
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PRILICIPAL
EXPECTATIONS

;4

STUDENT
MOTIVATION

A

STUDENT
BEHAVIOR

fiTSTR

f

CTION .

TEACHER TIME AND
"3i(ILLS FOR INSTRUCTION

,PRINCIPAL
ACHIEVEMENT
DISCREPANCt.

PRINCIPAL TILE
AND SKILLS FOR

.LNSTRUCTIONAL,LEADERSHIP-

PRINCIPAA,
INSTRUCTIONAL
LEADERSHIP

PRINCIPAL
INSTRUCTIONAL

LEADERSHIP SKILLS

Fig. 12. Impact of Principal Worklo .

4

The c4'ristraints imposed on the inst-ruction/al process by
teacher work load and student .behavitto s gest that in
schools where these is a desi1e for ilhc asedi effort Jand
instruction (for \example in aljschool w ere a significant
portion of the student population is chieving pt levels
below normal) the staff cannot meet th challenge fo.r. moire
appropriate and more intense instruction without additi nal
resources. The availability of additional resources a

fdnction of the leadership of a princip 1 and the reputation
th/it the school has as an effective sc ool. ' If a school is
perceived as being ineffective and ,as having a weak

24
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principal, It X11 be . extremely difficult to acquire
additiotwal re 4orces. On th'e other hand, (f. the school has a
commitment. too effecti e; if it has strong leadership
and if it has. deMons rat ,success Improving student
achievement then t sc ol.would,be more likely to acquire-7
the kinds of re'gource it needs..(Burtuss, 1973) These
additional dynam illustrated is Fig. 13.

J
STUDENT

ACHIEVEMENT

EXPECTATIONS
FOR ACHIEVtMENZ

. -
ACHIEVEMENT.
DISCREPANCY

J.

APPROPRIATENESS AND
ITITENSITM OF
INSTRUCTION

TEACHER
WORKLOAD

STUDENT.
BEHAVIOR

1.7

ABILITY TO ACQUIRE
MORE STAFF}

TEACHER TIME
AND SKILLS FOR

INSTRUCTION

PRINCIPAL
'LEADERSHIP

Fig. 13. Effect of Additional\Staff on Teacher Workload.
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The final element in our model o effect lye' 'schooling
concerns the transition from an "Ineffec velto an effectivd
school The pek4eived eflectiyeness 1.4f the School depends
-Ain conditions within 'the scOltool. -,CorrSiseent- with our
deftnition of an effective school; effec.tiveneg.s. depends 1:4

\,.

\, the abilityof the ''.school tde close the Agap. in reading'
achievement betWeen i itialfzi Low-achieversoand .rinitially
average-achieveig. ch41effectiveness, as perceived by

c the stff and the com friotyi. ot only depends o.n success'in:
,-

closing i the achieliem 4-: gap but .also is affected by the
strength? of prfncipa Iiea0ership and -the quality.of the
organizatlbnal climate aeceptured, for example, by workload_.°

. .
,prescistire. c' ,%"

---.

1

s
_ l _

:

.

A
-..... !0 t

;ik school that ii:moving toward-effectiveness ig.one in

\rising. It is attracting new staff who Pare committed co an
which °read!ing.achievemeni for initi-a44, low achievers, is

.!sk 1 t.1s o accomplish 'those goals.. 'It has srg-1t:Oneacership.
ffectiYe school philosophy and who -hive the'. necessary

It has a reasonable workload so that Leadher6 and the,.
principal'a.re ntit "burned, \out". It has An orderly, quiet
atmosphere where disciplin'e\-is e9forced. And, finally, it .

has rjsi,n& teacher" expect4tions for low achievers (cf.
Edmonds, 1979 & Phi Delta Kappa, 1980).,T1iese changes

trixAET an, upward spiral where succeSs' leads to more
.succWs This feedback stru*ture can also operate An 'A

dbwnward -spiral. Declining (iitudent achievement leads' tc,'
declining school effectiveness which leads to 'lower.

-41. expectations and a further decline in achievement. (Duke 1,
Meckel, 1980) .The,yarAable.s involved

. in the transition of
the school are illuseiated in Fig. 14,..1

)

The relationS'Kip between changes in perceived
effeCtiveness and 'changes in teacher ex'pecta .ions

t-ons

is one we ..'

feel is crucial to Ste understanding of /the transition/t
process andr at the same timL one which -.-1"s not very well
understood.. Movinao a school toward effectiveness is a

\ significant_ change effort. .,Yet the, history of educational'.
change suggests that far more efforts fail than succeed. We -.

ai-e currdntly:in the process of seeking to understand and to
capture more accurately .inlithe model the major dynamics of
stahilrty and chap e whichoaperate in a school ithin which

.page 24

leaders are attemli toTlYTing aboumbre effective ways of
dealing educationa i h low-achieving childr+. It- is
1,mportant' to unde r he contrasting ,conditions which

e facilita4e different evelsof staff cope ation and staff
resistance. Toward this .end,, we -are cprre tlyl 'arranging a
series of interview)s..-wT researchers and ractltioneii who
have observed or e4perAence(Lthese dynamics. '

r
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TEACHER
EXPECTATIONS

1/4

PERCEIVED SCHOOL
EFFECTIVENESS

STUDENT
ACHIEVEMENT

APPROPRIATENESS AND
INTENSITY OF
INSTRUCTION

QUALITY OF NEW STAFF
THROUGH TURNOVER TEACHER

SKILLS

.Fig..1 . Impact of Perceived School Effectiveness.

Fig. 15 illustrates the model in its entirety. The
basic instructional process loop is surrounded by the
additional. feedback loopsf that shape the instructional
process andiwhich have alreadyi.been.discussed.

as
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group of 'students in the school. We feel that it is

important to distinguish among the different achievement

groups that are.,' 'in' realityA a part of every school.

Consequently, the ,basic structure for instruction involving

student achievement, motivation, the appropriateigss- and

intensity of instruction, teacher expectations, principal

expectations, and teacher time and skills' for instruction

are all replicated for each of the three /different

achievement groups. The purpose of this is to allow us to

analyze the impact of different expectations for different

achievement groups and the allocation of different amounts

of instruction to these groups within the school. As

previously mentioned, a number of researchers stress the

importance of this "microlevel" perspective on. resource

allocation .(cf. Brown & Saks, 1980; HarnisChfeger
19-76; Thomas, 1977). The model is also constructed to

encompass interaction effects among the different

achievement groups which represent peer influences of

students on other students and the cotpetition among

achievement groups for -teacher time, teacher skills and

principal support..
0

The model makes some simplifying assumptions about

schools and the instructional process. The first assumption
is that the focus of the model is on the management of human

resources within the school environment. We have not

focused on :file-role of instructional materials. We have

assumed. that:there are sufficient instructional materials to

support whatever level of instruction is required for a

particular achievement group. It ig our contention that

schools have differential impacts on students even with this

simpl4fying assumption. ,

Second, we have made no distinction between teaching

staff and professional support personnel or

para-professionals. We have viewed staff' as haVing a

variety of duties to perform andthave assumed that all staff

perform these duties.

Third, we have focused on the school as an essentially

isolated unit. We assume that the school, whether we model

it as an effective or ineffective school, receives the same

per pupil . expenditures and has the same initial

.student /staff ratio. Efforts on the part of the principal to

acquire additional staff represeni the utilization of

alternative channels for funding (for example, federal

grants, community and business support, parent volunteers,

special school district funds, etc.).

Fourth, the model is concerned With the behavior of the

school as a whole and does not focus on individual students

or cohorts of students as they move through the school. The
of second-staizegmodel ts shown in
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sixth grade readillg scores for the different initial

achievement groups.

Fifth, the model does not attempt to portray the

instructional process with the kind of detail represented in

the research on teacher effectiveness. We have not tried to

model explicitly individual teachers or differences among

classrooms. We have viewed teachers and instruction at a

more aggregate level. Our model of effective teaching of
basic reading skills is that of ,"direct instruction"-,7\(see

footnote [3), Supra., p. 8) The ,skills that are referred to

in this model are the skills _necessary. to provide direct
instruction. in basic reading competencies.

Sixth, We assume that there are no necessary differences

among the three achieveient groups with regard to innate
ability, sex, race, or socioeconomic status. We believe that

the feedback structures we describe will generate the

diverging,achievement patterns without positing differences
ca these ,kinds'among the groups and without' assuming any
effects of such differences except' as they may be reflected

in the- initial achievement differences, themselves

(Salganik, 1980).

Seventh, we have focused on student academic motivation

rather than on general motivation and have not included

effects of parents other than assuming that family

background may have contributedto the initial Aifferences

in reading readiness. Thfs is not to say that parents are

unimportant. Rather, we believe that the responsibility for

making schools effective lies with the educlitors, not the

parents. The assumption is that parents are not crucial in

making an effective schooi;. '6'owever, this assumption does

not seek to deny that parents can:contribute,'positively or
adversely, toy the efforts,pf,the school staff.

Eighth,' we have limited ourselves to cognitive outcomes
(in reading basic akills).measured' by standardized reading

tests because most of the research'has been done in this

area and, because we believe in the primary importance of

mastery in reading for all school work. Research suggests
that other methods of instruction besides direct instruction
may be more appropriate at higher grade levels or for

different outcomes (Gower & Saphier, 1980; Peterson, 1979).

Finally, the model also tracks, in a simplified way, the

effects of reading and of alternative policies of resource

allocation on achievement In other instructional areas.

ThiA .dimension of the model tracks (1) the short-term

negtive impact on achievement in other subjects of policy

'decisions to reallocate Instructional time, to reading and

(2) the long-term positive impact of rising reading
_ in nf. hpr enntent areas.
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Either through' experimental designs or statistical

techniques., educ;itional researchers .examine problems by
;-controlling, all 'but a few variables. This pattern of

'4-esearth closely., resembles that of the physical scientist.
(
.

Similarlythe simplifying assumptions described above imply
the control of pptentially confounding variables that we are
controlling in order to concentrate on what the literature

' IUggdsts are ',those 'variables which .are both critical
,contributors toi the dynamics of effectiveneSs in schools and

potentially alterable (Bloom, 1980) by those charged with

.CAlanaging scilools. Casting the, theory as a computer

.;.?Timulationmo&O allows us Co vary and isolate components of
.

;-,Ythe . feedback structure ystemmaticaly, in the manner of

')'.4ontrolled/laboratory experiments.

The work is as yet incomplete. The secondstage model
has been programmed, but sOme technical and some conceptual
issues remain as yet unresolved. The major th"rust of the

secondstage effort is upqn policy analysis, which mus,t

await the completion of model testing. It is anticipated

that this work will be completed oon and reported in the

near future.

:J.

SUMMARY

The f6cus of the current work has been upon the dynamics

of effective schooling. The theory described suggests bhat
the essential difference between effective and ineffective
schoolsresides in their contrasting responses to declining

)student achievement. 4

,

ffective schools are characterized by persistently high

expec tions for all,, except clearly exceptional, children.

Ineffec ve schools are characterized by teacher and

principal expectations which drift downward for

Lowachie ing students. The result is that effective schools

tend to provide instruction .which is appropriate and

increasin: intense for.lowachievApg students, whereas

ineffectiv schools are characterized by increasingly less'

intense a d less appropriate instruction for these students.

The heofy also suggests that there are important

organizational properties which distinguish effective from

ineffective schools. These include differences in the

strength of the principal's leadership, the allocation of

staff time, staff development, staff turnover, and the

ability of the school to attrac-t quality staff and

additional resources.

Further efforts in this project will focus on analyzing

alternative policies of transition from ineffective to

chnnlincr. Our aim is to add incrementally, along
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dis transition. Such knowledge seems especially critical

at-atime of growing. crisis -- economic and pedagogic--in the

schools.
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