
A MODEL ACCOUNTING PLAN FOR 
SPECIAL EDUCATION 

Current systems for moni tor ing the enrol lments 
and status o f special educat ion programs d o n o t 
meet current d e m a n d s for increased account-
ability. Project MAP (Model Account ing Plan) 
attempts to m e e t this d e m a n d . MAP is a d e m o -
graphic account ing m o d e l for moni tor ing the 
transitions o f special educat ion students as they 
progress through the school system and for the 
year after they graduate. T h e MAP was pilot test-
ed with 1,100 secondary level special educat ion 
students in o n e Northern California school dis-

Robert J. Rossi 
Jean M. Wolman 

American Institute for Research 

trict. Using existing pupi l count data and a 
fol low-up o n e year later, the MAP describes and 
predicts the paths special educat ion students 
follow, taking into account the student's age, 
handicap, and instructional setting ass ignment . 
T h e MAP provides previously unavailable data 
to special educators and dec is ion makers at all 
levels regarding program effectiveness and re-
source allocation and poses useful quest ions for 
further study. 

As special educa t ion p r o g r a m s have increased in n u m b e r a n d in size, the bur -
dens of d o c u m e n d n g a n d ensur ing p r o g r a m effectiveness have g rown. Federal 
and state d e m a n d s for greater accountabi l i ty have led to var ious p r o g r a m m o n -
i toring r equ i r emen t s that have failed to p rov ide meaningful in format ion for 
educators , adminis t ra tors , a n d decision makers at all levels. T h e critical l ink be-
tween m o n i t o r i n g a n d improv ing special educa t ion p r o g r a m s has no t yet 
been forged. 

Status and Problems Involved in Current Monitoring Systems 

C u r r e n t systems for mon i to r i ng the enro l lments a n d status of special educa-
tion p r o g r a m s r equ i re the collection and repor t ing of informat ion at every ad-
ministrat ive level. Cent ra l to this m o n i t o r i n g is t h e a n n u a l c o u n t of special 
educat ion s tudents , r equ i r ed by the U.S. Office of Special Educa t ion P rograms 
(OSEP) a n d used as a basis for resource p lann ing . C o n d u c t e d in April a n d 
D e c e m b e r of each year, the pup i l coun t is in t ended to inform admin is t ra to rs 
a b o u t the enro l lments of special educa t ion s tudents by type of p r o g r a m , hand i -
cap, age, a n d ethnicity. Schools assemble a n d s u b m i t these da ta t o district of-
fices, which in tu rn aggregate or send these da ta direcdy to an in t e rmed ia t e 
educat ional agency such as a county office. In t e rmed ia t e agencies aggregate a n d 
send these da ta to state educa t ion agencies tha t r epor t t h e m to federal officials. 

This article is a product of Grant N o . G 0 0 8 5 3 0 5 , Project N o . 0 2 3 C H 5 0 1 7 8 , awarded by the Office of 
Special Educat ion Programs, U.S. Department of Educat ion, to the American Institute for 
Research. 
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In concept , this system requi res a rou t ine da ta collection effort to yield po ten-
tially useful informat ion. 

In fact, however, this system is severely i nadequa t e in p rov id ing informat ion 
that can b e critically useful to special educators , consumer s of special educat ion , 
a n d educat ional decision makers at every level. Cur rendy , the a n n u a l pup i l 
count is a s imple census that provides a snapsho t of special educa t ion en-
rol lments at a single po in t in t ime. It provides counts of only those s tudents 
cur rendy enrol led in special educa t ion a n d does n o t relate informat ion on en-
rol lments from o n e year to the next . At best, the cur ren t system describes the 
n u m b e r s a n d types of s tudents receiving certain types of special educa t ion serv-
ices, a n d can shed s o m e light o n ques t ions of resource al location. 

However , because the system does no t track s tudents f rom o n e pe r iod to the 
next a n d does n o t follow u p s tudents w h o have g radua ted o r left t he school sys-
tem, it fails to address the issue of transition that is of such vital conce rn to special 
educat ion today: What , in fact, h a p p e n s to special s tudents w h e n they face the 
" r e a l " world? H o w effective a re special educa t ion p r o g r a m s in p repa r ing 
s tudents for this critical t ransi t ion? In addi t ion , the da ta a re often highly inac-
curate, character ized by inflated counts , u n d e r c o u n t s , clerical e r rors , a n d some-
times del ibera te dis tort ions to justify allocation reques ts . Efforts a re u n d e r way in 
several states to improve the accuracy of these da ta by central izing da ta collection 
at the state level; whe the r these efforts have p romise r emains to b e seen. In any 
case, in its cu r ren t condi t ion , the pup i l c o u n t is seen by m a n y school districts as a 
b u r d e n s o m e a n d largely meaningless exercise. 

Proposed Solution: A Model Accounting Plan (MAP) 

In response to increasing d e m a n d s for accountabil i ty and recogni t ion that ex-
isting da ta were inadequa te , the Office of Special Educa t ion Programs gran ted 3-
year s uppo r t to the Amer ican Inst i tute for Research for Project MAP (Model Ac-
count ing Plan). Project MAP is a d e m o g r a p h i c system for m o n i t o r i n g the 
transit ions of special educa t ion s tudents while they progress t h rough the school 
system a n d for t he year after they g radua te o r leave t h e system. I t is a m o d e l , as 
well, for mak ing predict ions a b o u t the likely pa ths special educa t ion s tudents will 
follow, a n d for assessing the effectiveness of p r o g r a m s in mee t ing their stated 
goals a n d objectives. I m p l e m e n t e d at the local level, the MAP pu ts the b u r d e n 
on local educa tors to track each special educa t ion s tuden t a n d to p rov ide 
meaningful da ta that can b e used by special educa t ion personne l , consumers of 
special educa t ion (parents), a n d policy makers at all levels. 

This article focuses on the MAP a n d its significance to special educa t ion . First, 
we will briefly discuss the design, me thodo logy , a n d analyses involved in 
the MAP pilot test, inc luding the technical details in an a p p e n d i x . W e will t hen 
describe the results a n d discuss in detail the potent ia l benefits of the MAP to 
special educat ion , the l imitat ions of the m o d e l , a n d suggestions for further 
study. 
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METHOD 

An Overview of Demographic Accounting 

T h e MAP employs a d e m o g r a p h i c a c c o u n d n g p r o c e d u r e to e x a m i n e issues 
related to a t t a inment a n d attri t ion in special educa t ion . Since be ing p r o p o s e d by 
Sir Richard Stone in 1971, d e m o g r a p h i c account ing has b e e n used in a variety of 
contexts inc luding studies of popu l a t i on dynamics a n d labor force par t ic ipat ion. 
It has since b e e n exp lored in relat ion to educa t ion by McMillen a n d Land (1979) 
and by Russ-Eft and he r colleagues (1981). W h e n appl ied to educa t ion , d e m o -
graphic account ing tracks popu l a t i on changes such as new en ro l lmen t s or 
withdrawals t h r o u g h var ious educa t iona l settings or instruct ional p r o g r a m s . It 
can also es t imate the l ikel ihood of future changes , or t ransi t ions, a n d the reby de-
scribe pa t te rns of these transi t ions a n d the ways in which these pa t te rns change 
over time. 

D e m o g r a p h i c account ing requi res that the status of an accoun t b e m e a s u r e d at 
two poin ts in time, separa ted by a s t andard per iod such as a year. T h e where -
abouts of all pe r sons presen t at the start of the pe r iod m u s t b e k n o w n at the e n d 
of the per iod , a n d new arrivals m u s t b e identified for the account ing to succeed. 

T h e individuals inc luded in a d e m o g r a p h i c account ing f ramework m a y b e 
divided into categories based on descriptive informat ion such as e m p l o y m e n t 
status o r instruct ional setting. In special educa t ion , for example , s t anda rd in-
structional ass ignments such as Special Day Class, Resource Specialist P rogram, 
or Designated Inst ruct ional Services m igh t define these categories. 

As m e n t i o n e d above , account ing for the m o v e m e n t s of s tudents in to , o u t of, 
and within special educa t iona l p r o g r a m s , a n d following g radua t ion , allows t ran-
sition probabi l i t ies to be es t imated. Trans i t ion probabi l i t ies m e a s u r e the like-
l ihood with which individuals m o v e a m o n g states of the system within the pe r iod 
specified. For example , given that s tudents a re enrol led in a Special Day Class, 
we migh t use t ransi t ion probabi l i t ies to es t imate the l ikel ihood of their r ema in -
ing in the Special Day Class, m o v i n g to a Resource Specialist P rog ram or to a 
Designated Ins t ruct ional Service, or be ing m a i n s t r e a m e d the following year. We 
assume , for the pu rposes of the m o d e l , tha t these t ransi t ion probabi l i t ies are 
stable for the pe r iod of interest. 

In a d e m o g r a p h i c account ing system for special educa t ion , we can in t u r n use 
transi t ion probabi l i t ies to es t imate the educa t iona l expectancies of special 
s tudents . Educat iona l expectancy measures a re indicators of likely educa t iona l 
a t ta inments for par t icular ages—for example , be ing m a i n s t r e a m e d by age 16 or 
be ing g radua t ed a n d at work by age 2 1 . 

Ideally, d e m o g r a p h i c account ing p r o c e d u r e s can empirical ly c o m p u t e transi-
tion probabi l i t ies for pairs of years covering the ent i re time pe r iod of interest— 
for example , t he 4 years of h igh schoo l—and in t u rn d e t e r m i n e educa t iona l ex-
pectancies for the s ame per iod . However , it it no t always poss ible to ob ta in 
comple te da ta o n transi t ions. D e m o g r a p h i c account ing provides m e t h o d s for es-
timating these measures with less t han comple te data . 
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Sample. T h e pr incipal a im of Project MAP in Year 1 was to relate t he school ex-
periences a n d achievements of special s tudents to their pe r fo rmance in the 
worlds of con t inu ing educat ion , work, a n d i n d e p e n d e n t living. Therefore , o u r 
Year 1 sample inc luded all secondary s tudents enro l led in special educa t ion p r o -
grams (Grades 9 to 12 or nongraded) , as well as all g raduates f rom special educa-
tion p r o g r a m s dur ing the previous year. T h e age range was 12 to 21 because at 21 
years of age mos t s tudents m u s t t u r n to agencies outs ide of school for necessary 
services. Inc lud ing a 1-year follow-up of graduates p rov ided for the m o s t direct 
es t imat ion of in-school influences o n transi t ions following g radua t ion . (Gradua-
tion, for the p u r p o s e of this study, m e a n t that a s tudent h a d b e e n officially cer-
tified as having comple ted all necessary work by the school district. We m a d e n o 
a t t empt to dist inguish graduates according to t h e var ious s tandards for gradua-
tion that migh t have b e e n applied.) 

O n e n o r t h e r n California h igh school district, opera t ing 13 regular a n d special 
service schools , served as the MAP pilot/test site. This district enrol ls app rox -
imately 1,100 special educa t ion s tudents ou t of a total e n r o l l m e n t of a lmos t 
9,000 s tudents . T h e s tuden t popu la t ion , generally, comes f rom midd le - to 
upper-middle-c lass families, with m e d i a n family i n c o m e in 1984 rank ing 4th o u t 
of the 58 count ies in the state at $22,390, a n d only 3% of the families qualifying 
for AFDC assistance. E thn ic minor i ty g r o u p m e m b e r s compr i s e approx imate ly 
32% of the total s tudent popu la t ion , with the largest g ro u p s d r a w n from the 
Asian (15%) a n d Spanish-speaking (8%) communi t i e s . 

Of the 1,099 special s tudents whose records a n d follow-up da t a were analyzed, 
the majority were males (63%), white-Anglo (76%, with Hi span ic s tudents com-
prising the nex t largest g r o u p at 12%), a n d learn ing h a n d i c a p p e d (77%, with the 
next largest g r o u p — O t h e r Hea l th Impa i r ed s tuden t s—compr i s ing 7% of t he 
total). These special s tudents were a b o u t evenly d is t r ibuted across Grades 9 
to 12. 

Time Period for Monitoring. As m e n t i o n e d earlier, d e m o g r a p h i c account ing re-
quires collecting data o n s tuden t en ro l lmen t a n d pos tg radua t ion status at two 
points in time, separated by a s tandard pe r iod of s o m e significance to educa-
tional p r o g r a m adminis t ra t ion . W e selected o n e ca lendar year, so that pa t te rns of 
enro l lment , t ransi t ion, a n d at tr i t ion could b e re la ted to single years of age a n d to 
annua l p l ann ing cycles. T o ease the data collection b u r d e n o n adminis t ra tors , we 
chose to use existing da ta as m u c h as possible. T h e a n n u a l pup i l coun t w o u l d 
serve as o u r basel ine da ta—tha t is, the da ta for the beg inn ing of the yea r—on 
s tudents part icipat ing in special educa t ion . W e selected the D e c e m b e r c o u n t in 
o rder to r e tu rn the results of MAP analyses to part ic ipat ing jur i sd ic t ions by early 
spring. This timing would facilitate timely decision mak ing related to allocating 
resources for pup i l services. Because subsequen t pup i l coun ts a re n o t related to 
previous counts , it was necessary to requ i re a n addi t ional census the following 
D e c e m b e r that would define the whereabou t s of every pup i l identified in t h e 
previous count . This addi t ional census inc luded the t e l ephone follow-up of p r io r 
year graduates . 
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Instructional Settings. As suggested earlier, a variety of categories can b e used in 
a d e m o g r a p h i c account ing system. For the Mode l Accoun t ing Plan, we chose to 
use inst ruct ional sett ing ass ignments as the f rame of reference for several 
reasons: (a) Such settings indicate t he extent to which s tudents r e q u i r e special 
services a n d reflect j u d g m e n t s regard ing which e n v i r o n m e n t is the least restric-
tive; (b) adminis t ra tors p lan their a n n u a l budge t s in t e rms of these ins t ruct ional 
settings; (c) ins t ruct ional settings are likely to influence s tuden ts ' pos tg radua t ion 
a t ta inments in t e rms of the p repa ra t ion they p rov ide for i n d e p e n d e n t function-
ing; (d) these settings imply n o " o n e way is the r ight way" di rec t ion to t he school-
ing exper ience—specia l chi ldren may m o v e a m o n g instruct ional sett ing assign-
men t s d e p e n d i n g on their needs . 

We selected the following th ree inst ruct ional settings for the MAP because 
they are an integral pa r t of t he existing pup i l coun t p rocedures : (a) Special Day 
Class (SDC)—typically an all-day, con ta ined c lassroom; (b) Resource Specialist 
P rog ram (RSP)—one or two per iods of specialized ins t ruct ion in genera l 
academic areas such as history or ma themat ics ; a n d (c) Designated Ins t ruc t ional 
Service (DIS)—very specialized service for o n e school pe r iod , such as specially 
des igned physical educa t ion o r speech therapy to s tudents w h o otherwise func-
tion satisfactorily in the ma ins t r eam p r o g r a m . 

Because the MAP m u s t accoun t for the status of all active special educa t ion 
s tudents at the beg inn ing a n d e n d of the time per iod , we def ined two o the r in-
structional setting ass ignments in special educa t ion : O t h e r Special Educa t ion 
Setting, to accoun t for small en ro l lmen t s in special schools a n d h o m e ins t ruct ion 
p rog rams , a n d U n k n o w n Special Educa t ion Setting, to accoun t for enro l led spe-
cial s tudents whose assigned settings were missing from the da tabase . Of the 
1,099 cases inc luded in MAP analyses, 20 were classified as enro l led in an O t h e r 
setting a n d 12 were classsified as enrol led in the U n k n o w n setting. 

In addi t ion , we n e e d e d a way to categorize those s tudents w h o m o v e o u t of 
special educa t ion for var ious reasons . W e therefore defined four pr inc ip le exits 
from special educa t ion : (a) Ma ins t r eam/o the r jur isdic t ion—all special s tuden ts 
w h o ei ther m o v e d in to the full-time ma ins t r eam p r o g r a m o r t ransferred to a 
school outs ide of the jur isdic t ion; (b) d ropou t—spec ia l s tuden ts w h o were of-
ficially classified as d r o p o u t s , p lus those whose wi thdrawal codes indicated 
that the reason for their having wi thdrawn was u n k n o w n ; (c) g radua t ion and 
at pos t secondary school o r work; a n d (d) g radua t ion but at ne i ther school n o r 
work. T h e last two categories inc luded s tudents w h o h a d b e e n recendy enro l led 
in special educa t ion a n d were officially coded as graduates by the m a n a g e m e n t 
informat ion system, p lus those w h o h a d reached the age of 21 years a n d were n o 
longer eligible for school-based services. W e inc luded these last two g r o u p s 
to ga ther da ta for t he first year following gradua t ion , a critical pe r iod of 
transit ion. 

Unfor tunately , t he extent to which these exits f rom special educa t ion are 
d o c u m e n t e d by local jur isd ic t ions is less t han comple te . In s o m e cases, records 
for s tudents w h o leave special educa t ion may actually b e r e m o v e d from m a n a g e -
m e n t in format ion systems, mak ing it imposs ib le to trace why they m o v e d or 
where they have gone . In these si tuat ions, cons iderab le effort m a y b e n e e d e d to 
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search records a n d refresh staff recollections to d e t e r m i n e the status of s tudents 
who have exited the system. 

In s u m m a r y , then , we used the following n ine categories, covering b o t h in-
school instruct ional setting ass ignments a n d exits f rom the special educa t ion sys-
tem, to define the MAP: 

Enrollment in School 
• Special Day Class (SDC) 
• Resource Specialist P rogram (RSP) 
• Designated Inst ruct ional Service (DIS) 
• O t h e r Special Educa t ion Setting 
• U n k n o w n Special Educa t ion Setting 

Exit from Special Education 
• Ma ins t r eam/Othe r LEA jur isdic t ion 
• D r o p p e d ou t of school 
• Gradua ted , at school o r work 
• Gradua ted , ne i ther at school no r work 

Effects of Age, Handicap, Sex, and Ethnicity. It is i m p o r t a n t to cons ider whe the r 
transit ion probabil i t ies for a popu la t ion are subject to systematic influence by 
age, type of hand icap , sex, o r ethnicity. For example , were age a factor in deter-
min ing transi t ion rates, with o lder s tudents m o r e likely to b e r e tu rned to the 
regular p r o g r a m , then project ions of a t ta inments based o n these rates wou ld 
have to take the age of s tudents in to account . 

W e conduc ted analyses (log-linear m e t h o d s descr ibed in m o r e detail in the 
Technical Appendix) to d e t e r m i n e which of these factors a lone o r in combina -
tion were impor t an t variables to inc lude in t he mode l . W e found age to b e the 
single statistically significant factor. Because of the l imited sample size, we 
defined four age g roups based u p o n observed transi t ion pa t te rns : 12 to 15 years, 
16 years, 17 years, a n d 18 to 22 years. 

Al though we did n o t find hand i capp ing condi t ion , sex, o r ethnicity to b e 
statistically significant factors in de t e rmin ing transi t ion, we dec ided to inc lude 
hand icap in o u r Year 1 analyses because of the s t rong concep tua l re la t ionship 
between type of hand icap a n d transi t ion. In addi t ion , observed frequencies sug-
gested different pa t terns of t ransi t ion for s tudents with different hand icaps . W e 
used these observed frequencies, as well as the similarity in service r e q u i r e m e n t s 
associated with the var ious handicaps , to define these th ree major hand i cap 
g roups a n d subgroups : o r t hoped i c disability (orthopedical ly h a n d i c a p p e d , o the r 
heal th impai red) , learning disability (specific learn ing disability, severe language 
hand icap , ha rd of hearing), a n d re tardat ion o r severe sensory disability (educa-
tionally menta l ly re tarded , t ra inable menta l ly re ta rded , deve lopmenta l ly dis-
abled, visually hand i capped , deaf-blind, deaf, speech impa i red , seriously e m o -
tionally d i s tu rbed , autistic). 

It is i m p o r t a n t to no te that these hand icap clusters s eemed app rop r i a t e for 
g roup ing hand icaps for o u r pi lot test, accord ing to the t ransi t ional pa t te rns o b -
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served in the data . They are not , however , the only way to g r o u p data . T h e MAP 
mode l , in fact, allows selection a n d g r o u p i n g of categories in any meaningfu l 
way. 

Analyses of the MAP Data 

Structure of the MAP. W e coun ted special educa t ion s tudents at two po in t s in 
time, accord ing to the n ine ins t ruct ional settings in which they are p laced. T o 
visualize these settings as par t of the MAP, we defined a square , 9 x 9 ma t r ix 
shown in Figure 1. T h e ma t r ix includes 81 cells, each deno t ing the n u m b e r of 
special educa t ion s tudents w h o m o v e d from o n e of the n ine settings at t he begin-
n ing of the pe r iod to ano the r o n e of t he n ine settings at t he e n d of t h e per iod . 
(We used a square , 9 x 9 ma t r ix because all co mp u ta t i o n s of educa t iona l expec-
tancies based o n t ransi t ion probabi l i t ies involve mul t ip l ica t ion of the mat r ix for 
successive time periods.) 

Computing Transition Probabilities and Expectancy Measures. As expla ined earlier, 
t he impac t of an educat ional p r o g r a m can b e descr ibed in t e rms of the t ran-
sitions of s tudents f rom o n e ins t ruct ional sett ing to ano ther—for example , f rom 
special educa t ion to t he ma ins t r eam p r o g r a m or to g radua t ion . Whi le each per-
son 's t ransi t ion has i m p o r t a n t individual characteristics, we can s u m m a r i z e t he 
ent i re set of t ransi t ions in t e rms of the p ropo r t i ons of s tudents w h o m o v e f rom 
o n e sett ing to a n o t h e r each year. 

In pr inciple , c o m p u t i n g t ransi t ion probabi l i t ies is a straightforward p r o c e d u r e 
that involves dividing the total n u m b e r of s tudents in each ins t ruct ional sett ing at 
t he start of a pe r iod in to the individual totals m o v i n g from this sett ing to o thers 
by the e n d of t he per iod . For example , if 40 of 80 s tudents in a par t icular instruc-
tional sett ing g radua te , t he t ransi t ion probabi l i ty for g radua t ion f rom this sett ing 
is 40/80, o r .5 . T h e ma t r ix shown in Figure 1 wou ld thus descr ibe all t ransi t ions 
occur r ing d u r i n g the pe r iod for the selected samples of s tudents a n d instruc-
tional settings. 

W h e n we in t roduce o the r variables such as age, sex, type of h a n d i c a p , a n d 
ethnicity, the calculations b e c o m e somewha t m o r e complex , since addi t ional 
cells a re a d d e d to the matr ix . W h e r e compar i sons of the t ransi t ion probabi l i t ies 
indicate differences d u e to such factors, it is necessary to subdiv ide t he settings 
m o r e precisely, r equ i r ing larger s amp le sizes. Based on o u r analyses, a min i -
m u m sample size of 1,500 to 2,000 s tudents is r equ i r ed to d iscr imina te a m o n g 
s imple years of age a n d individual h a n d i c a p p i n g categories. 

As descr ibed earlier, expectancy measu res indicate likely educa t iona l attain-
m e n t s for par t icular ages. W e can der ive expectancy measu res by mul t ip ly ing 
t ransi t ion probabi l i t ies successively, tha t is, calculat ing powers of the t ransi t ion 
probabi l i t ies . T h e s e mul t ip l icat ions start f rom a base year a n d con t inue for 1 o r 
m o r e years into t h e future. By m a k i n g these calculat ions, we were able to project 
educa t iona l expectancies for single years of age u p to 21 years for s tudents with 
different hand icaps a n d assigned to different ins t ruct ional settings. 
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Compensating for the Small Size of the Pilot Test Sample. Ideally, o u r sample size 
wou ld have b e e n sufficiendy large to empirical ly calculate t ransi t ion rates for all 
cells in the matr ix . However , we purpose ly restricted o u r pi lot test to the high 
schools in a single school district, a n d therefore we h a d a reladvely small da ta 
base with which to work. For example , w h e n we a d d e d four age categories a n d 
three h a n d i c a p categories to the s t ruc ture of the basic mat r ix , it g rew from 9 x 9 
(81 cells) to 4 x 3 x 9 x 9 (or 972 cells). This s t retched the limits of o u r small da ta 
base, creat ing m a n y e m p t y cells a n d cells with fewer than 10 or 20 total obser-
vations. U n d e r these c i rcumstances , we could no t rely o n the observed frequen-
cies for every cell a lone to ob ta in rel iable t ransi t ion probabi l i t ies . T o solve this 
p r o b l e m , we u sed log-linear analysis (described in the Technical Append ix ) to 
p r o d u c e es t imated frequencies that we believe are m o r e rel iable t h a n very small 
n u m b e r s of observed frequencies. W e therefore used observed a n d es t imated 
frequencies, d e p e n d i n g o n the cell sizes, us ing the following rule of t h u m b : Use 
observed frequencies w h e n the total observat ions for a row of the ma t r ix were 
greater than 30; use an average of the observed a n d es t imated frequencies w h e n 
the total was be tween 10 a n d 30 observat ions; use es t imated frequencies w h e n 
the total was less than 10. In this way, we ob ta ined the m o s t stable da t a that cou ld 
have b e e n p r o d u c e d f rom o u r small school district sample . 

Because we were work ing with da ta for only two poin ts in time, we es t imated 
transi t ion probabi l i t ies for successive years to ob ta in expectancy measu re s . In 
this case, we a s s u m e d that t ransi t ion rates r e m a i n cons tant for pairs of years. We 
therefore used successive mult ipl icat ions of t he s ame mat r ix to p r o d u c e t he ex-
pectancy measures p resen ted in the Results section below. We, of course , ac-
knowledge tha t the a s s u m p t i o n of s table t ransi t ion rates is ques t ionab le , a n d we 
are cu r r endy a t t empt ing to validate this a s sumpt ion . In addi t ion , we es t imated 
the var iance associated with these expectancies to d e t e r m i n e the reliability of the 
results. (See the Technical A p p e n d i x for a descr ip t ion of these analyses.) 

RESULTS 

Using the MAP to Project Educational Attainment 

As expla ined earlier, the MAP uses da ta f rom m a n a g e m e n t in format ion sys-
tems to project the l ikel ihood that s tudents will m o v e from o n e instruct ional set-
ting to a n o t h e r over d m e (transition probabili t ies) a n d to project likely educa-
tional a t t a inmen t by certain ages (educat ional expectancies). In des igning the 
MAP, we ga thered a n d m a n i p u l a t e d the da ta to d e t e r m i n e which da ta to inc lude 
in the m o d e l a n d to p r o d u c e a c o m p u t e r p r o g r a m tha t could analyze a variety of 
data a n d p r o d u c e project ions of educa t iona l a t t a inment . 

Significance of the Factors Affecting Transition Rates. W h e n we r an analyses to deter-
m i n e the affects of age, hand i cap , sex, a n d ethnicity o n transi t ional probabi l i t ies , 
we found age to b e the only statistically significant factor. (The Technica l A p p e n -
dix includes a table showing the chi -squares associated with these variables.) In 
s o m e sense the influence of age o n t ransi t ion wi thin educa t iona l p r o g r a m s is n o t 
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surprising: Students are m o r e likely to b e g radua ted as they grow older . In add i -
tion, learn ing disabled s tuden t s—the g r o u p compr i s ing the largest percentage of 
special educa t ion s tudents a n d a lmos t 80% of the pi lot test g r o u p — m a y tend to 
be m a i n s t r e a m e d m o r e often w h e n they are younger ; conversely, those w h o are 
no t ma ins t r eamed at an earlier age may b e m o r e likely to con t inue in special 
educat ion for several m o r e years. In any case, o u r results strongly suggest that 
any special educat ion account ing system m u s t differentiate a m o n g the ages of 
the s tudents . 

Al though we d id n o t find h a n d i c a p p i n g condi t ion , sex, o r ethnicity to b e 
significant factors in de t e rmin ing transi t ion, these variables shou ld n o t b e dis-
missed from analyses based o n only these l imited data; m o r e s tudies of their ef-
fects o n transi t ions in special educa t ion with larger sample sizes are war ran ted . 

Illustrations of Some MAP Analyses. By ga ther ing a n d man ipu la t i ng t he da ta f rom 
ou r pi lot test, we des igned a c o m p u t e r p r o g r a m that could genera te a variety of 
project ions, based on available informat ion regard ing s tudents ' ins t ruct ional set-
ting ass ignments , ages, a n d hand icaps . By specifying these characteristics, we are 
able to project educat ional expectancies for single years of age u p to 21 years. 
Table 1 presents these expectancies for a 15-year-old or thopedica l ly disabled 
s tudent , p laced originally in a Special Day Class. This table is b u t o n e il lustration 
of n u m e r o u s expectancy tables the m o d e l can genera te . 

Similarly, we are able to genera te figures that show relat ionships be tween dif-
ferent instruct ional setting ass ignments o n projected ma ins t r eaming , d r o p p i n g 
out, a n d gradua t ion rates of secondary s tudents with par t icular hand icaps at 
various ages. Figure 2, for example , illustrates the probabi l i t ies tha t o r tho -
pedically hand i capped s tudents in different instruct ional settings will b e ma in -
s t reamed by age 17. W e can p r o d u c e similar tables a n d g raphs for s tudents with 
different hand icaps a n d for o the r educat ional expectancies such as the p robab i l -
ity of g radua t ing and be ing at school o r at work. (The m e t h o d o l o g y used to 
derive s tandard deviat ions for the es t imated values is expla ined in the Tech-
nical Appendix . ) 

Observations from the Data. W e believe o u r findings illustrate h o w the MAP can 
descr ibe pa t te rns of t ransi t ions a n d suggest likely ou t comes for par t icular special 
educat ion s tudents over t ime. T h e s e pat terns a n d project ions, while by n o m e a n s 
definitive, suggest ideas for further research o n special educa t iona l t ransi t ions. 

1. Students with o r t hoped i c disabilities s eemed to fare bes t w h e n assigned to 
Designated Inst ruct ional Service. These s tudents (a) were m o r e likely to b e 
ma ins t r eamed at age 17, a l ikel ihood that increased each year from 14 to 16 years 
of age; (b) h a d less chance of ever d r o p p i n g out ; a n d (c) h a d the bes t chance for 
work or pos tsecondary educa t ion following g radua t ion . In general , however , t he 
or thopedical ly disabled d id n o t fare as well as learning disabled s tudents , a n d 
fared only a l i tde bet ter t han the re ta rded s tudents . 

2. For learning disabled s tudents , n o o n e sett ing consis tendy led to m o r e 
desirable ou t comes than others ; t he settings pe r fo rmed comparab ly in te rms of 
provid ing ma ins t r eaming oppor tun i t i es , p reven t ing withdrawal before gradua-
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TABLE 1 
EDUCATIONAL EXPECTANCIES FOR A N ORTHOPEDICALLY DISABLED STUDENT, 

AGED 15 YEARS, A N D PLACED ORIGINALLY IN A SPECIAL-DAY CLASS3 

At age 76—7 Year Later 
Chances of being—In a Special Day Class 4 2 . 1 % 

In a Resource Program 10.5% 
In a Designated Instructional Service 15.8% 
In some other special education setting 5.3% 
In special education, setting unknown 5.3% 
In a mainstream school setting 15.8% 
Dropped out of school 0% 
Graduated and at school or at work 0% 
Graduated but not at school or at work 5.3% 

At age 17—2 Years Later 
Chances of being—In a Special Day Class 17.8% 

In a Resource Program 15.2% 
In a Designated Instructional Service 2.5% 
In some other special education setting 8.4% 
In special education, setting unknown 8.4% 
In a mainstream school setting 15.4% 
Dropped out of school 3.2% 
Graduated and at school or at work 1 6 . 1 % 
Graduated but not at school or at work 13.2% 

At age 78—3 Years Later 
Chances of being—In a Special Day Class 6.7% 

In a Resource Program 3.9% 
In a Designated Instructional Service 2.5% 
In some other special education setting 3 . 1 % 
In special education, setting unknown 5.3% 
In a mainstream school setting 0.3% 
Dropped out of school 6.7% 
Graduated and at school or at work 50.2% 
Graduated but not at school or at work 21.7% 

At age 19—4 Years Later 
Chances of being—In a Special Day Class 2.9% 

In a Resource Program 1.6% 
In a Designated Instructional Service 1.4% 
In some other special education setting 1.4% 
In special education, setting unknown 2.2% 
In a mainstream school setting 0.3% 
Dropped out of school 8.2% 
Graduated and at school or at work 57.9% 
Graduated but not at school or at work 24.5% 

At age 20—5 Years Later 
Chances of being—In a Special Day Class 1.2% 

In a Resource Program 0.7% 
In a Designated Instructional Service 0.7% 
In some other special education setting 0.6% 
In special education, setting unknown 1.0% 
In a mainstream school setting 0 . 1 % 
Dropped out of school 8.9% 
Graduated and at school or at work 61.5% 
Graduated but not at school or at work 25.7% 

(continued) 
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TABLE 1 
(CONTINUED) 

At age 27—6 Years Later 
Chances of being—In a Special Day Class 0.5% 

0.3% 
0.3% 
0.3% 
0.4% 
0 . 1 % 
9.2% 

6 3 . 1 % 
26.2% 

In a Resource Program 
In a Designated Instructional Service . . . 
In some other special education setting 
In special education, setting unknown . 
In a mainstream school setting 
Dropped out of school 
Graduated and at school or at work . . . 
Graduated but not at school or at work 

^These expectancies are based on data from one California school district. 

t ion, a n d p r o m o t i n g work o r pos t secondary educa t ion . F u r t h e r m o r e , learn ing 
disabled s tudents fared bet ter than o the r g ro u p s in t e rms of educat ional 
a t ta inment . 

3 . Re ta rded s tudents a n d those with severe sensory disabilities also seemed to 
fare similarly following p lacements into any of the th ree settings, b u t fared less 
well t han the o ther two g roups . This g r o u p m a y con t inue to p resen t the m o s t 
chal lenging p r o b l e m s to special educators . 

It is i m p o r t a n t to acknowledge again the l imitat ions of such a smal l da ta base . 
We canno t use ou r da ta to m a k e general izat ions a b o u t t he influence of place-
m e n t o r type of hand icap o n the a t t a inment of individuals o r g roups of in-
dividuals; n o r can we in any way prescr ibe preferred instruct ional ass ignments . 
We also recognize the i m p o r t a n t interact ion be tween h a n d i c a p p i n g condi t ion 
and instruct ional ass ignment . Obviously, IEP staff shou ld place special educa-
tion s tudents in instruct ional settings based u p o n their h a n d i c a p needs a n d avail-
able p rog rams . If it appea r s , then , that s tudents with par t icular hand icaps are 
ma ins t r eamed with greater f requency w h e n placed in par t icular instruct ional set-
tings, r e m e m b e r that these original ass ignments were based , at least in par t , o n 
IEP t eam recogni t ion of the readiness of these s tudents to b e ma ins t r eamed . O u r 
results, in fact, reflect the effects of IEP p lacements m a d e in the pi lot test 
district. 

T h e Mode l Account ing Plan is a distinctive way to track s tuden t par t ic ipat ion 
in special educat ion t h r o u g h the school years a n d after g radua t ion . T h e MAP 
provides a m o r e comprehens ive p ic ture of special educa t ion p r o g r a m s based o n 
available m a n a g e m e n t informat ion than has b e e n previously available. In fact, it 
is o n e of the first a t t empts to util ize t ransi t ional a n d follow-up da ta to address 
concerns related to s tuden t a t ta inment . It has m a n y potent ia l benefits. 

Mos t basically, t h e MAP provides a f ramework for cons ider ing m a n a g e m e n t 
informat ion da ta that descr ibes the likely pa ths of special educa t ion s tudents as 
they m o v e th rough the school system a n d after they leave. Local educa tors need 

DISCUSSION 
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Special Day Resource Specialist Designated Instructional 
Current Age Class Program Service 

14 .17 .24 .41 

15 .15 .07 .46 

16 .00 .00 .48 

S t a n d a r d D e v i a t i o n s 

14 .06 .05 .07 

15 .06 .03 .09 

16 .03 .02 .16 

Figure 2. Probability of being mainstreamed by age 17: Orthopedic 
Disability. 
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to know what h a p p e n s to their s tudents in o r d e r to assess the effectiveness of 
their p rog rams ; to gain insight into the re la t ionships a m o n g s tuden t characteris-
tics, instruct ional ass ignments , a n d a t ta inments ; a n d to es t imate a n d allocate re-
sources. Expectancy informat ion provides useful feedback as well to the con-
sumers of special educa t ion—namely paren ts w h o are conce rned with the 
progress and well be ing of their chi ldren. For example , w h e n ei ther a Special Day 
Class o r Resource Specialist P rogram p l acemen t migh t b e advised for an 
or thopedical ly h a n d i c a p p e d s tudent , expectancies allow paren t s to see which 
type of p r o g r a m tends to lead to ma ins t r eaming in the shor te r t e r m in a par-
ticular school district o r region. Parents can thereby get a feeling for wha t the 
school system can prov ide their child a n d h o w the child migh t progress t h r o u g h 
the system. Similarly, policy makers at h igher levels can use aggregated t ran-
sitional da ta to ascertain t rends a n d expectancies, a n d to gain a sense of how well 
special educa t ion p rog rams are mee t ing their goals. 

Fur ther , the MAP da ta p rov ide useful compara t ive informat ion . For example , 
given the age of the child, paren ts and school officials migh t c o m p a r e the p ros -
pects that alternative p lacements have for p r e m a t u r e wi thdrawal o r g radua t ion . 
T h e da ta are useful for mak ing o ther compar i sons as well, such as c o m p a r i n g 
schools a n d school districts with similar popu la t ions and special educa t ion needs 
and services. 

In addi t ion , educators a n d decision makers at var ious levels can u s e MAP da ta 
to he lp assess the effectiveness of their p r o g r a m s in t e rms of their own goals a n d 
objectives. It is i m p o r t a n t to no te that the special educa t ion goals of o n e school 
or school district may vary substantially from those of a n o t h e r district a n d tha t 
local goals m a y vary f rom state or federal goals. For example , whi le widespread 
ma ins t r eaming migh t b e the cu r ren t goal of federal policy makers , local agendas 
might focus m o r e on mee t ing the individual needs of special educa t ion s tudents . 
Adminis t ra tors can use expectancies to assess whe the r par t icular p lacements are 
leading to re tu rns to regular p r o g r a m s or to d r o p p i n g ou t for certain types of 
s tudents . Similarly, teachers can m e a s u r e h o w well they are d o i n g in p rov id ing 
oppor tuni t ies for g radua t ion to their s tudents . In these ways, t ransi t ional da ta 
can shed light o n whe the r goals a re be ing m e t o r at least w h e t h e r p r o g r a m s are 
on track in reaching goals. 

Also, the MAP provides da ta that are useful for es t imat ing resource needs a n d 
allocating resources . T h e federal g o v e r n m e n t m a n d a t e d pup i l counts for the 
ma in p u r p o s e of resource allocation. Al though s imple counts have s o m e use for 
est imating needs , transit ional informat ion based o n these counts allows m o r e ac-
curate est imates of future needs at local, in te rmedia te , a n d federal levels. For ex-
ample , t ransit ional est imates can b e linked with da ta on resource use and costs to 
p r o d u c e est imates of likely resource needs , given various t ransi t ional pa ths . 

In the s ame vein, the MAP da ta allow adminis t ra tors to m a k e comprehens ive 
reports to const i tuents at all levels: teachers to paren ts , pr incipals to school 
boards , districts to state level adminis t ra tors , a n d o n u p to Congress . A special 
educat ion coord ina tor in o u r pilot test school district a t t r ibu ted h e r successful 
budge t presenta t ion to the school b o a r d to the pre l iminary MAP da ta we p r o -
vided. Increas ing d e m a n d s for accountabil i ty f rom the top suggest that m o r e 
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quant i ta t ive in format ion wou ld s t rengthen the cause of special educa t ion as it 
compe tes for increasingly scarce resources . 

Finally, the MAP da ta address several concerns of special educa tors , par-
ticularly the t ransi t ions f rom school to work, pos t secondary educa t ion , a n d inde -
p e n d e n t living. T h e da ta from a par t icular sample , large o r small , can pose useful 
ques t ions for fur ther study. For example : Which aspects of an ins t ruct ional set-
ting seem to affect s tudents with par t icular hand icaps positively o r negatively, in 
t e rms of pos tg radua t ion a t ta inment? Why a re s tudents with certain disabilities 
m o r e o r less likely to b e at work or in school following g radua t ion t h a n others? 
Which aspects of par t icular p r o g r a m s could b e s t reng thened to e n s u r e m a x -
i m u m benefits to s tudents with par t icular hand icaps? 

Limitations of the MAP 

Despi te the potent ia l benefits of the MAP, we canno t ignore the l imita t ions of 
such a comprehens ive , analytical m o d e l . These l imitat ions have direct bea r ing 
on the feasibility of a d o p t i n g a n d benefi t ing from such a system in the real 
world . 

First, we acknowledge the extra b u r d e n s of collecting a n d analyz ing the da ta at 
all levels. A l though the MAP utilizes existing pup i l c o u n t da ta a n d a l though m o s t 
local school districts have var ious m a n a g e m e n t informat ion systems (MIS), ext ra 
b u r d e n s are involved in collecting addi t ional t ransi t ion data a n d in ad ap t i n g ex-
isting MIS systems to the MAP. We suggested earlier that schools a n d districts 
perceive the cu r ren t pup i l c o u n t as b u r d e n s o m e a n d meaningless . Why, then , 
should they s u p p o r t a system that wou ld d e m a n d even m o r e of their l imi ted re-
sources? An incentive for par t ic ipat ing is n e e d e d . W e h o p e to deve lop incentives 
by demons t r a t i ng the potent ia l of the MAP, by d isseminat ing c o m p u t e r p r o -
grams that s u p p o r t it, a n d by prov id ing technical assistance to par t ic ipants . 
Ideally, deve loping s u p p o r t for the MAP from state and federal admin is t ra to rs 
would assist this process . 

In addi t ion , the da ta r equ i r ed for the MAP to m a k e specific s ta tements a b o u t 
s tuden t progress limits its usefulness in small schools or school districts. W h e r e 
n u m b e r s are small , we m u s t g r o u p variables such as age a n d h a n d i c a p . Whi le the 
expectancies ob ta ined from small samples a re no t as comple t e or meaningfu l as 
they are from larger popu la t ions , they can nonethe less shed light o n the likely 
transit ions of special educa t ion s tudents in a school or district. 

T h e MAP, in its p re l iminary state, is based on several ques t ionab le a s s u m p -
tions. First, it a s sumes tha t t h e da ta collected are accurate . Second, it a s sumes 
that t ransi t ion probabi l i t ies r ema in stable over t ime. Pupil c o u n t da ta a re inac-
curate, we believe, because par t ic ipants see n o payoff in p rov id ing accurate n u m -
bers . If par t ic ipants see the potent ia l benefits of the MAP, we believe the 
l ikel ihood of collecting m o r e accura te data will increase. (We a re cu r r endy assess-
ing the stability of t ransi t ion probabi l i t ies as pa r t of Year 2 MAP.) 

Finally, a n d m o s t impor t an t , the MAP does no t accoun t for s o m e vital h u m a n 
e lements involved in the total special educa t ion pic ture . T h e system does no t 
take in to accoun t variables that clearly affect t ransi t ions a n d a t t a inmen t of special 
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educat ion s tudents . A m o n g these variables a re individual differences a m o n g 
s tudents , teachers , adminis t ra tors , and schools o r school districts (student-
teacher ratios or time spent in p rog rams , for example) . In addi t ion , the MAP 
cannot replace special educa t ion teachers, cu r r i cu lum developers , a n d a d m i n -
istrators in their critical roles of placing s tudents , delivering services, a n d design-
ing quali ty p rog rams . N o r can the MAP c o m p e n s a t e for inadequac ies in these 
key people . T h e MAP, however , can he lp special educa t ion staff to u n d e r s t a n d 
bet ter how s tudents m o v e within a n d b e y o n d their p r o g r a m s and can he lp sup-
por t their cause to adminis t ra tors h igher u p . 

Future of the MAP 

To m a x i m i z e the potent ia l benefits and to address s o m e of the critical 
l imitations oud ined above, we have con t inued to develop a n d refine the MAP. 
To validate the m o d e l with a full range of special educa t ion s tudents , we have ex-
p a n d e d the popu la t ion of o u r pilot g roup to Grades K-12. T o define o u r da ta 
m o r e sharply, we have a d d e d the following variables to the m o d e l : vocat ional 
p r o g r a m offerings and specific types of DIS services, pos t -graduat ion earnings , 
and level of assistance from c o m m u n i t y agencies. As m e n t i o n e d earler, we are 
also assessing the validity of o u r a s sumpt ion that t ransi t ion rates are stable 
a m o n g pairs of years by c o m p a r i n g o u r Year 1 findings with Year 2 findings 
within the same school district. Finally, to facilitate widespread adop t ion of the 
MAP, we have designed easy-to-use MIS software that calculates transi t ion p r o b -
abilities a n d expectancies. Because the MAP bui lds o n the a n n u a l pup i l coun t of 
special educa t ion s tudents , we have designed the software to h a n d l e all r epor t ing 
requ i rement s related to these counts and to allow also for en ter ing a n d analyzing 
the follow-up data on recent graduates . 
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TECHNICAL APPENDIX 

1. Using Log-Linear Analyses. We used log-linear analysis p rocedu re s for two 
purposes : (a) to de t e rmine the effects of age, sex, ethnicity, a n d hand i cap on t ran-
sition rates, a n d (b) to es t imate transit ion rates w h e n observed frequencies were 
too small—in o ther words , to compensa t e for small s amp le size. Log-linear 
analysis is based on fitting a log-linear m o d e l to observed cell frequencies. W h e n 
a log-linear m o d e l is fitted to the observed frequencies in a table o r matr ix , the 
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TABLE A1 
CHI-SQUARES ASSOCIATED W I T H VARIOUS LOG-LINEAR MODELS 

Mode l Chi-square df 

Age and ethnicity 3 .56 9 
Age only .86 12 
Ethnicity only 95.96 18 
Age and sex a .20 9 
Age only 1.93 12 
Sex only 94.28 18 
Age and handicap 6 4.60 24 
Age only 7.02 30 
Handicap only 104.06 36 

aFour categories of age and two categories of ethnicity (white and nonwhite) and sex. 
bFive categories of age ("no age" and "missing age" were included as a single district category) 
and three categories of handicapping condition. 

logar i thms of the expected cell frequencies a re writ ten as addit ive funct ions of 
ma in effects a n d interact ions, in a m a n n e r similar to the analysis of var iance 
mode l . T h e statistical significance of par t icular factors for d e t e r m i n i n g transi t ion 
rates is thus m e a s u r e d by evaluat ing pe r fo rmance of the es t imated m o d e l s with 
and wi thout these factors inc luded. Tab le A l shows the chi -squares associated 
with these factors by themselves a n d with each other . 

We also used the results of log-linear analyses to p r o d u c e es t imated f requen-
cies. These est imates are based on an overall s t ruc tur ing of the da ta such tha t the 
predic ted value for any cell is d e t e r m i n e d t h r o u g h cons idera t ion of all the avail-
able data. We expect these m o d e l est imates to b e m o r e rel iable for es t imat ing 
transi t ion probabi l i t ies than observed frequencies when the s amp le size is 
very small . 

2. Estimating the Variance of Projected Expectancies. T o es t imate the var iance 
associated with the projected expectancies , we used a p r o c e d u r e m o d e l e d after 
that p resen ted by Kish and Frankel (1975). Specifically, we r a n d o m l y divided the 
pilot test s ample of 1,099 s tudents in to halves 10 times, creat ing 10 pairs of inde-
p e n d e n t half-samples (samples of 550 a n d 549 persons , respectively). Next , we 
calculated expectancies for each half-sample. We then used the following for-
m u l a to ob ta in the es t imate of the var iance of the expectancy, based o n the 
full sample : 

o~2 _ 1 o 2 _ I f , , h , 2 

F " 2 H 

where n is equa l to t he n u m b e r of pairs of est imates based o n half-samples (biu 

b i 2 ) , i = 1 , . . . , n. T h e s t andard deviat ions for the probabi l i ty est imates based on 
the whole popu la t ion appea r in Figure 2 in the b o d y of this article. 
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