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A GENERAL INTRODUCTION TO THE SUSTAINING.EFFECTS STUDY
v, AND - -

- AN OVERVIEW OF THE PRESENT REPORT:-

~ 4

SGENERAL INTRODUCTION y
In re!pénse‘ to questions about €ducation policies, SDC 1s studying compensatory educa-
ion (CHf; its nature, quantity, and environment; its sustained effects; and its generality, ih a
large Audy called: The Sustaining Effects Study. This thorough study will result in a series of

repgfts from the following substudies:
B,

The Longitudinal Study. In the Longitudinal Study, the growth of children in -reading,
_math, functional literacy, and attitJdes toward school were assessed in the fall and spring
for three consecutive years. The amount and kind of instruction in reading and math
were also determined for each student, and, in addition, teachers and principals reported
. on their philgsopRies and ‘praJctices of ,instruction., Thus, it, was possible not only to
assess student grewth over a three-year period, but to relate that growth to certain specifics

v

of instruction. L N

Thé schools in the st:t?dy were drawn from three different groups. The REPRESEN?ATIVE
SAMPLE of ‘schools is a samﬁle\'carefdlly.drawp to represent all of the nation’s public
schools that have some of the grades one through six. A second group of schools, the
COMPARISON SAMPLE, is compdsed of schools that have large proportions of students
from pgor homes but do not receive special funds to offer CE services. The third group is
the NOMINATED SAMPLE, composed of schools nominated because their educational
programs had promise of being effective for low-achieving students. Dunng the first year.of
the study, Hata were collected from 328 schools and qbb‘ut’ 118,000 students.

The Cost/Effectivénes‘s\{fudy. Information was obtained on the resources and services~
to which each student Was exposed during reading and math instruction. Cost estifates
were generated on the basis of this intérmation.‘Because the effectiveness of the instruc-
tional programs is to be determined as a product of the Longitudinal Study, it will be possi-
.ble to relate the effectiveness of programs to their costs. ‘

-

L - ”

The Participation StudysThe purpose of the Participation Study was to determine the
relationships among economic status, educational need, and instructional services re-
ceived The educational achievement of the students and the services they received were
obtained in the Longitudinal Study, and the refined measures of economic status were ob-
tained in the Participation Study. Visits were made to the homes of over 15,000 randomly
selected students from the schools in the first-year REPRESENTATWVE SAMPLE. During the
visits, information was collected on the economic level of the home and on the parents’
attitudgg toward their children’s school and learning experiences. Thus, the level of student
a’chie‘\gmen; and services 2ould be related to the economic level of a student’s home.

~
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The Surqmer Study. The Sustaining Effects Study also examined the effectiveness and
cost-efféttiveness of summer-school pregrams. Information about the summer school

" experiences of students was combirméd with other data. A ‘resource-cost’ model,
developed for the regular-year, cost-effectiveness study, was ada;’ed to the needs of the
summer-school study. *

Successful Practices in High-Poverty Schools. This study is igended to identify and
describe instructional practices and contexts that appear to beteffective in raising the -
reading and math achievements of educationdlly disadvantaged students. In- depth
observational and interview data were collected from 55 schools that are pamapatlng in
the study.

THE REPORT SERIES

The major findings of the reports already published are discussed briefly below, along with
references to the sp}o&ﬁc reports from the study that have addressed them.

A’ Description ‘of the Samples for the Sustaining Effetts Study and the Nation's Elementary
Schools. In order to.understand the findings of this study, it is essential to become
familiar with the charactenstics of the samples used and their capabilities of providing
generalizations to the population of the nation’s schools. Technical Report 1 (Hoepfner,

~ Zagorski,-apd Wellisch, 1977) describes in detail the samples and how they were formed. It

also présents the results of a survey of 4,750 public schools with grades in, the 1-6 range by
projecting the data,to the nation. These projections accurately describe the nation’s
elementary schools, in terms, of the characteristics of the schools, the kinds of services the
Schools provide to students, and the characteristics of the students The interrelationships:
among these characteristics are.also analyzed.

Yhe different kinds of samples have been explained earlier in this review. Some results
concerning the characteristics of the nation’s public schools are summarized below

e Enrollment, Urbanism, and Achievement. The total grade 16 “enroliment in the
.1975-76 school year,was-estimated at about 21 million students. There i®a moderately
strong relationship between school enroliment and degree of urbanism, with large
cities having larger schools than rural areas. Student achievement is related to
urbanism in a complex way; in general, there are proportionally more large city than
rural schools that have more than half of their studentswnth achievemenit levels at least
one year below grade. ™~

. ¢ . » .

* ‘Compensatory-Education Funds School Charactensncs( and Achievement..
About two-thirds of the nation’s elementary schools received Title | funds, and about _
one -fifth received no compensatory funds from apy sources. There is little relationship

- between the receipt of compensatory funds and the size df a schoel. However, small-
city and rural schools tend to receive such funds mere frequently than do large-city
schools. As expected schools with high concentrations of poor.students tend to
receive compensatory funds more often than do schools with low concentrations.

o - . <d
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Similarly, schools with higher percentages of low-achieving students are more likely to
receive compensatory funds: o «. -

* Achievement and the Concentration of Poor and Minority Students. There is a
strong association between percentages of Iow-ach}eving students and concentrations
of poor and minority students. ' :

* School’s Grade Span. Generally, the grade span in the school shows weak rela-
tionships with the size of school, the degree of urbanism, and the concentrations of
low-achieving, pdor, and minority students. ’ )

e Stability of Student Body. Schools tend to have less stability in their student
bodies as the size of the school increases, and-there tends to be less stability in large
cities. Similarly, stabikty decreases as concentrations of poor, minority, and low-
achieving.students increase. '

* Availability of Summer Schools. Fifty-one percent of the nation’s schools with

" grades 1-6 have summer-school programs available for their students. Larger schools

provide summer-school programs more frequently than smaller schools. There is prac-

tically no relationship between the availability of summer school and a school's level
of poverty, minority concentration, or student achievement level. >
L

-

‘A Description of Student Selection for Compensatory Services As It Relate’s to Economic
Status angd Acddemic Achievement. The Education Amendments of 1974 require several
studies to inform Cpngress concerning who does and who does not receive Title | services
and how selection for stich services is related to the-economic status of the family-and the
academic performance of the child (Section 417 of the General Education Provision Act).
In addition, the federal program administrators want to know the differences between
the services received by economically and educationally deprived children and those- by
non-deprived children, and ‘the relationship between academic achievement and the
home environment. r - :

1 .

v =

These questions were addressed in TechnicakReports 2 (Breglio, Hincklay, and Beal, 1978), -
3 (Hinckley, Beal, and Breglio, 1978),,and 4 (Hinckley, Ed.; Beal, Breglio, Haertel, and
Wiley, 1979). A brief summary of answers to the questions is provided below;

* About 29 percent of ‘poor students participate in Title | ‘compared to about 11 percent
, of the non-poor (Report 2). Looking at CE in géneral, about 40 percent of the poor
students and about 21 percent of the non-poor participate. From these findings, we
can see that proportionally more poor students participate in the services than
- non-poor. . . .
, .

* *Using a grade-equivalent metric (one year below expectation for the student’s current
grade) as the definition fori educational disadvantage, about 31 percent of low-
achieving students participate in Title |, while only 10 percent of regular-achieving
students do (Report 2). For CE in general, the percentages are 46 for low-achievers and

’ XXV 2 5
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=19 for regular-achievers. Among the rbgular-achievers who participate in CE, many
score below the national median on achievemeént tests. /

* Participation rates for Title | and for CE in géneral, are the highest for st_uden}é who are
beth economically and educationally disadvantaged (Report 2). Forty-one percent of,
those students participate in Title |, and 54 percent participate in CE in general.
Participation .rates are wext highest fer students who are educationally but not
etonomically needy (26 and 41 percent, respectively), and next’highest for students
economically but not educationally needy (20 and 28 percent, respectively). Only 7
percent of the students who are neither educationally nor economically needy
participate in Title | (15 percent for CEmn general). These pamapatlon rates were inter-
preted as yndicating that the then-current allocation procedures were being comphed ’
with, and the}ntenn(ons of the law were being met falrly ‘ S
Ly
"¢ In comparnison to non-poor students, poor students_receive more hours of.instruction
per year with special teachers, more hours ‘of instruction in’ medium- and ‘small-
si1zed groups, fewer hours of independent study, and more non-academic services,
such as gunjance, counseling, health and nutntion (Report 3). The differences are
even strongér wifen poor Title | students are compared to others. Therefore, we can
congludg. that the distribution of educational service® 1s in line with the intention of
the laws and regulations.

> ) .

-~

* Two aspects of the children’s home environments bore significant and consistent

' rel?tlons to achievement. the amount of reading done at home and the educational

" attainment of the head of the household. Other variables, such,as family size, TV-
watching behavior, and type of living quarters were not cohsisterw related to student v
achievemeént (Report ‘4). Although most parents (67 percent) know whether their
children’s schools have special programs for low-achieving students, few (40 percent)
know of Title | and even fewer know of or participate in local governance of the Title |
programs. Poor parents, in general, are less involved in their children’s educational
programs, have lower expectations of their children’s attainments, and give lower
ratings to the quality of their children’s educations, but still perceive, Title | and other
CE programs as being helpful. ) -

Description of the Nature of CE Progrdms, Charactenistics of Participating Students,

Schools, and Educational Senices. The: Participation Study deals almost exclusively with

what has béen called ‘selection for CE or Title | seryices,” without examining too closely

., what such programs really. are and how they differ from the programs regularly offered by

" the schools. Before we could draw any conclusions about participatibn in a CE program

and the educational progress of students, we had to be assured that there really was a pro-

gram that was distinc, could be specified in some way, and had a reasonable chance of .

making an impact. As will be seen, not only did we analyze data on the basis of program ’
participation, but we also considered the actual services received in order to address direct-

ly the possible dnfferences between intentions and \ctualmes : ) - T~

. -

Y

”Based on the anglyges of data obtained from about 81,500' students in the Representative
Sample of schools, Technicgl Report 5 (Wang, Hoepter, Zagorski, Hemenway, Brown,
and' Bear, 1978) provides the following/important conclusions:
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* Students participating in CE are lower achievers (mean score at the 32nd percentile)
than non-participants (53rd percentile). Seventy percent of the participants -were
judged by their teachers as needifig CE, while only 19 percent of those not par-
ticipating were so judged. More minority students participate in CE, ‘proportionately,
than white students, but participation in CE has little refationship with® student
attitudes towards school, early school “experiences, summer experiences, or the in-

volvement of their parents in their educational programs.
A3

«

* ' & "Minority; poor, and low-achieving students tend to receive more hours of instruction
in smaller groups and by special teachers, and to recejve more non-academic services,
but their attendance rdtes are generally lower, too, so that they do not take maximum
advantage of the special services provided. :

‘

The useful predictors of whether or not a student is selected to receive CE are his/her
teacher's judgment of need and participation in CE in the previous year. When these
variables are considered, achievement scores, non-English language spoken in the
home, and &conomic status contribute little more to the prediction.

v

* Abdut two-thirds of the students parficipating in CE in 1975-76 participated in the
1976-77 school year also.

s Al

CE students in general and Title | students in particular receive more total hours of
instruction per year than non-CE students, The CE students also receive more hours of
, instruction from special teachers. Among CE studénts, ‘Title | students receive the
greatest number of hours of instruction, more frequently with special teachers, and in
small instructional groups. There are no significant and consistent differences between
CE students and-non-CE students with regard to their teachers’ instructional subgroup-
ing practices, the use af lesson plans, the extent of individualization of instruction, the
. frequency of feedback, or the assignment of homework.

* Students receive 5to 9 hours of reading jnstruction perweek, decreasing steadily with _

higher grades,gad between 5 to 6 hours of math instruction per week, fairly constant
over all grades! . g

.

'~

* CE services are delivered during regfjlar instructional hours with different kinds of
. activities for the participants (so that, in effect, they 'miss’ some regular instruction
e received by non-participating peers). )

. 3 v

* Title "I schools have higher average per-participant CE expenditures in reading and
math than do schools with other CE “programs. The average Title | per-participant
expenditure is about 35 percent of the average per-pupil regular (base) expenditure.

-

* Schools providing CE generally have higher concengations of pqorfand low-achieving -
students, and students with less educated parents. These schools have greater
administrative and instructional control by their districts and have higher staff-to-
student ratios. \

[ 4
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¢ Schools that select higher percentages of regular-achieving students for CE services
have larger percentages of minority and poor students, probably reflecting their '
tendency for the saturation of CE programs.
‘.

. ® Most districts use counts of students receiving reduced-price lunches and counts of
families receivimg AFDC to determine school eligibility for compensafory funds, while
most schools select students on the basis of standardized achievement tests, fre-
quently augmented by teacher judgments. Similar selection criteria are employed by
non-public schools. .

Cost-Effectiveness of Compensatory Education. In its deliberations fox'ihe reauthoriza-
tion of Title I, and n annual appropriation hearings, members of Congress also wanted
information on the effectiveness of the Title | program relative to its cost. While it appears
eminently sensible to ask the question of cost-effectiveness, it is difficult to provude the
answers in a manner that will be interpreted correctly.

In the study of the cost-effectiveness of CE, efforts were made to preclude enigmatic conclu-
sions and, at the same time, to make cost estlmatJOn a sounder basis than in the past. In
Technical Report 6, Haggart, Klibanoff, Sumner, and Williams (1978) develop and present a
resource-cost model that translates educational resgurces for each student into estimates of
average or standard dollar costs for his/her instructional program. The overall strategy for
estimating costs is t an index that represents the labor-intensity of services without
being confounded \?v@gio al price differentials, different accounting methods, etc.

Using the resourcé &gsts, CE students in general\, and Title | students in particular, were
found to be offered substantially higher levels of educational resources, and hence more
costly programs. Participation in CE differentiates the resource costs for services offered
much more than do poverty, achievement level, race, or any other characteristics.

In Technical Report 7, Sumner, Klibanoff, and Haggart (1979) related resource costs to
achievement to arnve at an index of cost-effectiveness. Because of the low-achievement .
levels of the children participating in CE, and their relatively slow rates of achievement
growth, the increased costs associated with CE appeared to be misspent (in the same way
that money for severly 1l and terminal patients appeatsto be not as effectively spent as it is
for mildly ill patients). 1t is important to point out, however, that the appearance may not
tell the true story. Because we cannot obtain truly appropriate comparison groups, we do
not know what would have happened to the achievement growth of the CE students if they
had not participated. Based on the comparison groups we could form, however, CE
programs did not appear to have an advantage over regular programs in terms of cost-
effectiveness. -

The Effectiveness of Summer-School Programs. The study has also examined the results

of attendance at summer school, betause members of Congress and program

administrators wanted to know if such attendance helps prevent the presumed progressive

academic-deficit of low-achieving students. If attendance at summer school were to have a

positive academic effect (insofar as that the attendees do not ‘fall back’ to their achieve-

ment levels of previous years), then summer programs could be considered as a means of
‘ 5ustaining school-year growth. .

EKC o C xxvi28

wll Toxt Provided by ERIC




Techfical Report’8 (Klibanoff and Haggart, 1980) shows that attendance at summer school
has little or no effect on academic growth, especially on low-achieving students. Because
" the findings are based on the study of summer schools as they presently exist (and the

evidence is strong that they do not offer intensive academic experiences), the non-positive .

findings should: not be interpreted)s an indictmeént of summer school, as such, but an
evaluation of the way they are presently organized and funded. Nevertheless, when
ins}\ructional‘ services delivered in summer schools were investigated, none sgeméd par-
ticularty effective-in improving-achievement growth.

=

I3
.

In the 3ame repért, the au;?‘)rs also addressed the hypothesis of ‘summer drop-off,* a

hypothesis advanced to exphfn the presumed widening achievement gap between regular

and CE students. Essentially, this hypothesis states that CE students lose much more of their
.prewious year’s learning during the summer recess than do regular studenfs. Data collected

in the study fail to support the summer drop-off hypothesis. CE.students do not suffer an

absolute ‘drop-off’ (although their achievement growth over the summer 1s less than that
. for regular students, as in the school year). In any event, attendance at summer school does
- not have much df an effect. .

Technical Report 9 is a resource book. It identifies all the variables and compqsites that
have been %elected or devised for use in the Sustaining Effects Study. All measures and
scales are described and rationalized. In addition, Report 9A serves as a companion
-volume that contams eepies of all of the data-collection instruments in the study, except for
d few that are constrained by copyright. :

» ~

’
-

Compensatory $énices and Educational Development in the School Year. Technical
Report 10 addresses the effects of compensatory services on student development during
the school period. It also examiries the instructional services and major dimensions of the
educational process to describe the characteristics of programs that are effective in raisthg

achjevement levels. The analysis is based on the first-year data of "the study. Similar *

investigations will continuesin subsequent reports.

Studies Stll to be Done. The remaining reports, yet to come from the study, will
address the genéral ‘effects of educational practices on raising achievement levels, with
special attention paid to the practices found in CE programs in general and in Title | pro-
grams ip particular’ Impact analyses will either be based on three-year longitudinal data or

on in-depth observations and interviews. The extensive achievement data collected from _

‘overlappting ;"ohor;s of students in the three years will be utilized to describe the patterns of
« educationa] growth over the years for various groups of CE and non-CE students. Analyses
of the thré-year longitudinal data will allow us to examine the sustained effects of CE and
help us determine if the presumed phenomenon of gap-widering between the disadvan-
" taged and non-disadvantaged students indeed exists. .

.
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This report includes a collection # substudiey that are part of the Sustaining Effects Study
(SES). The substudies apply selected data to shecific policy issues or investigate in greater
depth certain aspects of our data that were not\fully understood. The findings, we believe,
are of general interest and are of sufficient value\t®®warrant publication. The substudies are
organized,.as chapters, into four topics: allocat\ n of Title | funds and services (Part 1),
achievement and compensatory education (Part I}, measuring student growth (Part Ill), and
the effects of attrition (Part IV). - ’ .

ALLOCATION OF TITLE | FUNDS AND SE RVICES

Part | ,contains fiye chapters of small studles and analyses espedially requested by the |

Department of Education to provide useful informatiom\to the pahncnpants in the then
current Congressional hearings on the reauthorization of Title | in 1978. The first chapter
addresses poverty concentrations in districts and schools, in order to provide estimates of
the potential incidence of ‘target areas’ and ‘concentration grants.” All schools in ‘target
areas’ of relat!vely high pqverty would become automatically eligible to participate in Title”
I. Districts with very high poverty concentrations are eligible for AOncentratmn grants.’
Below, we make projections of the\national distribution of poor districts and schools over
regions and categories of urbanigm." The distributions of schools with poverty concentra-
tions at or above specified critepla for eligibility are also presented

Percentagés of High-Poverty Schools by Reglon and Urbanism

EC‘ gy ;

Potential Criteria for Potential Criteria for

Region Target Areas | Concentration Grants
Urbanism 10% + 20% + 30:2 70% + 80% +

) Poverty* Poverty y Poverty 4o Poverty
New Engbland 7.3 6.7 6.3 74 53
Metropolitan Northeast 7.1 6.7 6.6 8.0 L9
Mid-Atlantic 10.4 106 ~ 10.9 9.0 6.4
Southeast N "18.4 229 27.9 28.3 N, 284
North Mitiwest 18.3 15.0 12.6 10.3 © 124
South Central 13.1 156 17.4 20.5 - 216
Central Midwest ~ * 7.3 58 ° - 43 3.1 2.9
North Central , 48 38 2.8 2.2 .- .~28
Pacific Southwest 9.2 . 9.3 8.7 9.2 8.7
Paafic Northwest 4.2 36 ° 24 2.1 2.7
City of over 500,000 8.3 o106 135 29.2 35.2
City of 200,000-500,000 4.3 49 . 5.4 7.4 « 7.6
City of 50,000-200,000 ; . *10.8 TR 12.3 1.1 N10.1
Suburb of city 9.1 6.4 : 4.7 1.5 1.2
City under 50,000 28.2 27.3 .25.5 ,- 178 14.0
Rural area near city ‘ 10.5 8.8 X 7.3 3.6 21
Rural area not near city 28.8 308 313 29.3 29.8

*The'criteria are based on principals’ estimates of the percentages of students enrolled in the school ‘who meet
Tntle | poverty ctiteria or are éligible to receive free lunches.

S
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Because of their poverty, the Southeast and”South Central regions, together with large cities
and remote rural areas, would gain in the number of schools automatically eligible, as the
required poverty rate increases. On the other hand, if the required poverty rate is lower,
‘the North Midwest and suburbs, small cities, and rural areas near cities would automatical-
ly gain eligible schools. Higher poverty rates for concentration grants increase’the numbers
of schools eligible in the Metropolitan Northeast and the North Midwest regions and. in

large cities, but decrease them in the New England and Mid-Atlantic regions and in small -
cities. (Partially based on these data, the criteria specified in the 1978 reauthorization Were
" 20 ppercent for target areas and 75 percent for.concentration grants.) -

In the second chapter we study the results of different methods for determining a schpol’s

poverty level in order to check the_validity of data in the SES, and also to pinpoint any

weakness in methodology. Five estimates of the concentration of students from 'poor

families are compared. The estimates, made by different people or using different methods,

< are highly coirélated, but principals were found to make the lowest ones. Teachers’

estimates and the application of district allo¢ation formulas were found to be very close to

the estimates based on the federal allocation formula applied to income data from home
interviews, which we assumed to be the most accurate. No systematic bias in estimates was

fbund to be related to sych school characteristics as urbanism, enrollment, or minority

\ concentration. Principals were found to under estimate school poverty, but they do it so

consistently that district rankings of schools on that basis can still be expected to canform
well to Titlesl intentions.

The third chapter is closely related insofar as it provides survey data on the criteria that
districts,use to assess school poverty en route to the determination of Title | eligibllity. Over
78 percent of the*nation’s school districts are projected to use counts of free or reduced-
price lunches, and about 60 percent use AFDC enroliments. Most districts use more than
one critesion, but we can't tell if they use them jointly in order to converge on ‘true’
estimates of school poverty or to select schools on the basis of,other considerations not

within the intent of the Title | law.
N

The last two chapters provide information on where Title | serviges are being distributed.
We provide tabulations of Title | services by school poverty, average school achievement,
" minority “concentration, and enrollment. As would be expected, poorer schools have
higher rates of Title | participation than less poor schopls, but the relationship is not perfect:
The Title | participation rates by school poverty level are prdsented below by region
" and urbanism.

- -

4

. ’ Percentage of Lower Percentage of Higﬁer
' - «Region Poverty Schools Poverty Schools
’ , C . Participating in Title | Participating in Title | | .
New England : 52 79
Metropolitan Northeast H 61 . 84
Mid-Atlantic ’ 56 -, 89
Sputheast , 37 89
North Midwest 61 , + 79 o
South Central » 39 88
- Central Midwest 64 82 .
Nasth Central 42 75
Pacific Southwest 14 5 69-
Pacific Northwest 50 96
\)4 \ Y ~ -
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Percentage of Lower

Percentage of Highér'

Urbanism Poverty Schools Poverty Schools .

Participating in Title | ’ Participating in Titlé’|
City of over 500,000 14 74
City of 200,000-500,000 - . 13 73
City of 50,000-200,000 . 18 79
Suburb of city 46 74
City under 50,000 57 91
Rural area near city 68 89

- Rural area nGt near city 66 88 -

Considering only schools patticipating in Title I, the average achievement percentile scores

for three différent kinds of students are presented below.

2

Patticipation of Student

Average
Reading Percentile

™

"Average °
Math Percentile

Non-CE students

¥

[ Title } students 26.5 28.4
Other-CE students 37.1 40.1
51.8 ) 490

2

The trend 1s quite clear that the lowest achieving students are selected for Title | services.
L
Minority children participate in, Title | programs in higher propomons than theur incidence
in the population, mostly because they generally attend schools_in high-poverty areas and
" have low achievement levels. Minority participation is highest in the high-poverty schools
and in the cities.
We also briefly examine certain dimensions of the educational services received in the
name of Title I, and how students are selected to receive them. Title | participants are
offered the same number of days of instruction per school year, but have slightly higher
-absence rates. About two-thirds of the CE students continue to receive CE for more than
one year. While CE students are receiving their CE services, most of their non-CE peers are
receiving instruction in the same subject, but presumably nQt of a compensatory or
remedial nature. .

Fmally, we tabulate the incidence of Title | services and services for special students in
order to disentangle the two largest federal education programs, Title | and P.L, 94-142, in
terms of their services and effects. The approximate percentages of students with physical,
psychological, or adjustment problems that are judged to interfere with academic perfor-

mance by CE status are provided below.

o

CE Status of Students

Percentage of Students
Judged to-Have Problems

. XXXl

. 392

- - Title l only * 18"
Title | and Other CE 23
\ Other CE only . 20
No CE 9
. -

-
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ACHIEVEMENT AND COMPENSATORY EDUCATION - o

A Part Il contains two chapters that are concerned withshow and how well Title.l and CE in
general are distnbuted at the student level. In the first chapter, we develop several indexes
of school-level ‘targeting’ —the extent to which low achievers are selected for CE participa-
tion The application of any of ‘the targeting indexes to all schools, without regard to the
philosophies underlying their CE programs and the wide range of acceptable structuring of
the programs, resultsin some unfair verdicts. The indexes are compared ‘on the basis of
thejr relative merits, but none can be universally recommended.

The second’ chapter relates The results of scores on achievement tests to teachers’
judgments of students’ needs for CE. We wanted to detérmine how much agreement there
was so that, if agreement wereshigh, the less costly judgments could be encouraged as
acceptable methods for selecting CE participants. The correlation between scores and
judgments is about 0.5, overall. If achievement scores are dichotomized near the 35th
percéntile, agreement with teacher judgments is generally maximized, with over 75 per-
cen:t of the students categonzed consistently as needing or not needing CE.

» Judgments being what they are, we also studied wha might influence them so that, even if
accurate, systematic biases or errors could be pointed out. Although such biases are
evidert, they are of very small magnitudé.

MEASURING STUDENT GROWTH .

Injany study\that is meant to influence social policy, the measures employed to assess out- -
comes of the programs are critial. In the case of the SES, the outcomes are the growth rates
of groups of students who do and do not participate in CE programs. Part Il describes the
procedures we emplqyed in the selection and development of the student-level measures
of academic growth, practical-achievemert, and affect. We also Investigate issues of testing
that have been raised by the SES.

+* The measures of academic growth, which are the ‘subject of the first two chapters of Part I,
are standatdized tests and'criterioni-referenced tests of reading and math. Skills in reading
and math underlie academic achievement in all other areas and are, therefore, the objec-
tives of most CE programs. After a careful evaluation of all standardized achievement tests,

_ the Comprehensive Tests of Basic Skills, Form S, was selected. This test was administered at
all grades n both the fall and spring. During the first year of the study, each student was
tested at the appropnate level and at the next-lower level. The double testing allowed for
the construction of an accurate vertical scale of growth which, in turn, made it possible to
test at a single functional level during the later years of the study. The test series alsé under-
went several analyses in an effort to identify items biased against minority students. Items

identified as biased were not scored for any of the analyses of the study.

~

" “The measurement needs of the study and the-theoretical underpinnings and practical
limitations of critenon-referenced testing were also assessed.4o-determine the feasibility of
employing such an approach in the nationwide study. In general, the practical limitations
of criterion-referenced tests and-the level £of effort needed to remedy those limitations
forced us lo conclyde that the use of such instruments was not feasible.

*
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When the very value of academic skills i1s called into question, 1t usually is with the suspi-

cion that such skills do not have much functional value for many individuals. The result of
this, line of thinking has Been an increased interest in measuré®bf what has been called
funct;onal literacy.” The concept of functional literacy, treated in the third chapter, has
been expanded in the SES to include functional math skills and thus s called practical
¢ achievement. Upon completion of a review of theory and practice in the assessmept of
functional literacy and practical achievement, it was concluded that no existing instrument
would be appropriate for the students. in the SES. Consequently, an instrument-
development effort was undertaken that resulted in a reliable and student-acceptable
instrument that taps practical reading and computing.
/

The value of affective growth can be justified either as a goal in itself or as an instrumental
_goal necessary for academic growth. Either way, measures of affective growth have
qccupied an impaortant position in the batteries of outcome measures developed for the
study of educational programs. These measures are addressed in the fourth chapter of Part
Il Available measures of aspects of affective growth in children were reviewed with the
intent of selecting a set of scales as outcome-measures. The Survey of Student Attitudes
was selected to assess attitudes toward reading and math. Additional items were generated
tn a similar format to assess attitudes toward school in general. These three dimen-
sions_of attitude appeared in the field test to be relatively independently and reliably
measured constructs. .
In the fifth chapter we look at ‘out-of-level’ testing—a practice whereby very low-achieving
“students are tested with a.level of test designed for students in a lower grade. Average’
school percentages of scores below the chance level and at the ceiling obtained with at-and
below-level tests are presented below.

Average School Percentages of Students Scoring at the Floor and Ceilipg
Test At- or Below-Chance Scores ~ “ At or Near-Perfect Scores
Level Reading Math Reading Math
Grade-Level \ o192 17.6 - 08 0.1
Below-Level ) 5.6 729 e 83 4.7

~

Testing with below-level tests greatly reduces ‘floor’ effects, but increases ‘ceiling’ effects
somewhat. Out-of-level testing has much to recommend it on séveral grounds, but it also
" presents problems. The pros and cons are discussed in some detail in this chapter. S

In the last chapter we investigate the issue of the ‘speededness’ of the achievement tests
used 1n the SES. ©ur spécial concern is to deternine if the speed factor influences scores
differently for different racial/ethnic groups. In the event that such effects can be
uncovered, and speed is considered an, irrelevant component of achievement, testing pro-
cedures in the SES should be modified to eliminate speed so that research findings are not
iffluenced by it. We fouﬁd that close to 90 percent of the students attempt the last item of
regularly timed tests. Test speededness, as a phenomenon, ‘is found to be most pronounced
for black students atthe higher grades and less pronounced for brown students.
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THE EFFECTS OF ATTRITION

. Part IV is composed of two chapters that address two. distinct issues of attrition from the
longitudinal study. In the first, we describe the reduction in the SES sample of schools in the
second year of the study that resulted from funding cutbacks. Although the retained sample
was selected with specific study purposes in mind, and could not be assumed to be random
and representative, tests of the data show its remarkable ability to approximate the popula-
tion and the first-year sample. We concluded that the reduced sample will serve the SES c
well, but that the reduction may be expected to have introduced some complications for
th® interpretation of some analyses. - . . '

1

Based on the first full calendar year‘of the SES, we document in the second chapter the in-
cidence of attrition of students and compare rates over several characte‘ristig:esuch as

+ achievement level and minority status. The average achievement scores for three groups of
_students are given below. L ) R

g "

" Average Average

Type ‘?f S'"f’e"t Reading Percentile . Math Percentile

n‘h\:

Students who s'tay in the study ¢ ‘ _ 49.7 50.0
Students wheselt the study 40.8 . 42.3

Students who enter the study late 4.7 44.5
N

%

We can see that the sample of stable students has a higher achievement level than either -
attrital group. When minority status and poverty are calculated for the three groups, the
findings are: Y ' ,

>

Percent That Percent That Receive

Type of Student Are Minority Free or Reduced-Price Meals | .

Students who stay in the study " 30.8 ) 39.0
Students who left the study 36.9 i 45.6 «
Students who enter the study late : 34.0 ’ ., 505

-

3
’ !
v ’

In.addition to being lower achievers, students in the attrition groups are more likely to be .
minority students and to receive free’ or reduced-price meals. We also study the attrition
rates by several characteristics’jointly, in order to understand better the major sourcesof
attrition. Finally, we provide some conjectures about the expectable influences of the ob’
served attrition on different kinds of analyses and issues in the SES.




PART I. ALLOCATION OF TITLE | FUNDS éwb SERVICES

o . 1
[

Part | contaips five chapters that are collections of analyses that were especially requested
by the Department of Educgtion to provide information for the Congressional hearings on
the reauthorization of Title I in 1978. The first chapter addresses poverty concentrations in
. districts and schools in order to provide estimates of-the potential incidencé of districts and
schools with sufficiently high concentrations of poor child:ren so that they can automati-
cally qualify for speciat eligibility. for Title | services. We use a modeling-like process to
make projections of the national incidence of such districts and schools under different
poverty-concentration criteria to determine the distribution of such districts and schools
over regions and <ategories of urbanism. In the second chapter wé study the results of
diffgrent methods for defining schoot poverty in the hope not-only of checking the validity
» of such information, but also to insure that weaknesses of method can be pinpointed and
dvertised, thus discouraging such methods from common use. The third chapter is closely
related insofar asit provides survey data on the critofia that districts currently use to assess
the poverty level of schools. . ‘ .
The last two chapters provide information on where Title | seryices are being provided. We
provide tabulations of Title | services by sehool poverty, sciool achievement; minority
concentration, and enrollment. We also-take a brief look at certain dimensions of those -
services, as well_as how students are selected-to receive them. Finally, we tabulate the - _
incidence of Title=l services as opposed to services for special (handicapped) students in
~ order to disentangle the_services and effects of the two largest, federal education progjams
(ESEA Title | and P.L. 94-142). Thus, findings of the Sustaining Effects Study will apply more’
directly t&6 compensatory-education efforts and not to special-education efforts. ° )
‘- .
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CHAPTER 1. SCHOOLS AND DISTRICTS QUALIFYING FOR TITLE |
UNDER DIFFERENT CRITERIA OF POVERTY CONCENTRATION

LS
Ralph Hoepfner
Ming-mei Wang
g U Moraye B. Bear

: Henry J. Zagorski

- -
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Data from the Sustaining Effects Study (SES) were projected to the nation in
order to supply the U.S. Department of Education with estimates of the number
of districts, schools, and students affected by changes in the 1978 amendments to
*_ Title 1, especially those changes affecting various eligibility criteria that
+ " incorporate the notion of the ‘concentration’ of poor children. Alternative defini-
tions of concentration were-used for the projections so that Congress would be
informed of likely consequences of the changes. When poverty concentrations
are considered, either to establish target areas, to enable school-wide pﬁrg;cts, or
to allocate concentration grants to districts, the results of the uneve tional
distribution of wealth can ‘be seen. The Southeast ‘aqd South Central regions, ahd
large cities and rural areas, where poverty is more common, tend to be the -
beneficiaries of policies that consider. concentrations of poverty in addition to the ,
considerations already'in the Title | allocation formulas and e/igibi/fty rules. ‘

. - ) = —~

Although the - reauthorization of Title | in 1978 did not contain major changes in the
distribution formulas for funds, certain minor adjustments were made in an attempt to
“improve conformance of the program to its underlying intention tQ increase the equality of
-ducational opportunity. Amgorfg these adjustments were clarifications about what have
become known as ‘concentration grants’ and ‘target areas.’ '

~

Each year, .the Title | allocation is distributed to school districts by way of thrée types of
grants.” Basic Grants are those sub-allocatiams distributed” according to a complicated, but
,uniform procedure to all eligible districts. Because the imposition of a uniform procedure
cannot meet all of the intentions of the Congress, two additional types of grants are also -
made." Incentive Grants aré awarded to states that do better than the national average in
supporting compensatory eduéqtion‘. Through Incentive Grants, the federal government
encourages state and local education programs by rewarding those states that financially
demoristrate their commifments to compensatory education. The third type of grant is the
Concentration Grant, made to districts with either large numbers or high proportions of’
poor children. These grants addresss the belief that educational problems are compounded
in areas with relatively high concentrations &f poverty. The proportion of poor children
that qualifies a district to receive a Concentration Grant was set in 1978 at 20 percent (or
* 5,000 students), but in the process of settMis Pproportion it. was important to examine
the results of various proportions in ferms of the numbers and types of districts that
would qualify. . . AN s

’

-

At the school level, the concentration of_poor"children is a!mOs? important, because withiﬁ" )
districts, school eligibility for Title | is determined by the concentration of poverty in the

. )
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school’s attendance area. But even further, among schools ehgible under Basic Grants,
those with certain concentrations of poverty can implement school-wide Title | projects in
which all the students in the school can be served instead of only the lowest-achieving
ones, when certain fiscal requirements are also met. When schools have very high propor:
tions of students from low-income famihes (set in the Education Amendments of 1978 at 75
percent), then after some local or state funds are added, all the children may be served by a
school-wide program. In a similar vein, the concept of ‘target area’ establishes a uniform

“baseline Tor the automatic ehgibility of all schools with a certain concentration of poor

children (set at 20 percent in the Education Amendments of 1978). Tmplementation of this
rule means thaf no school at or above the concentration level can be ineligible for Title |
due to its low poverty ranking within its district, while another school with a lower concen-
tration 1s ehgible because it ranked high in its (ighgr income) district. This can be seen as
the imposition of an absolute standard onto the relative standards resulting from the
distnbution formula’s sensitivity to the nation’s complex economic and political structure.

In summary, in terms of djstricts with concentrations of poor children, Concentratlon
Grants would be awarded, while in terms of schools with high concentrations, eligibility
1s assured and all students can be served. These exceptions to the usual allocations (via
Basit Grants) are justified both on practical grounds (t’s difficult not to serve’a small num-
ber of students in a school), and on educational grounds (the high concentration of de-
prived students is presumed to have deletenous eﬁ'ects on the academic growth of all
the students) . .

- g

Prior to and during the Congressional hearings dn reauthorization, the U.S. Department of
Education requested pertinent information from the SES regarding how' many districts,
schools, and students would be affected under implementation of the rules with different

" cnteria for ‘concentration.” The value of the SES data lay not only in its high degree of-

accuracy when statistically weighted for the population (see Hoepfner, Zagorski, and-
Wellisch, 1977), but also in its recency (collected in 1976 and 1977). The only alternative to
these recent data were datasfrom the 1970 census, gonsudergd to be inadequate due to
subsequent demographic changes The information was to,be used in the following man-
ner. for various definitions of ‘concentration,” we would en(tlmate the numbers of districts,

schools, or students qualifying, and describe them in terms of region.and urbanism.

SCHOOLS IN TARGET AREAs

In 1975-76, 4,750 principals in a nationally representatlve sample were queried-about the
characteristics of their schools. In particular, they responded to one item that asked for an
estimate of the percentage of students meeting Title | poverty critéria (see the third chapter
in this part) or the percéntage of students%ligible for free lunches. When the principal
provided both percentages, the higher one Was chosen as an estimate of the percentage of

_the school’s enrollment from hoines in poverty (the school’s poverty concentration). The

grade 1-6 enrollment, geographic location, and degree of urbanism were also obtained
from responses to the questionmaire. What follows are results of our tabulation for five
definitions of ’concentration’ counts. For each we present the numbers and types of
schools qualifying.

Vo
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Schools With Ten Per'cent‘?)r‘More Poverty

We project that there are 47,146 schools offering any of the grades in the 1-6 range that

. haive 10 percent or more of students in poverty. This amounts to 75.4 percent of the
_nation’s elementary schools. Clearly then, if 10 percent were specified as the concentration .
of poor children ensurifig school eligibility for Title I, then over 75 percent of the elemen-
tary schools. would be automatically eligible. Given reasonable estimates of the future
funding for Tithe |, the implications are that éjther many schools would be defined as eligi-
ble but n able to participate, or the program would have to be spread out to so many
schools that the per-pupil allocation would be grossly insufficient for Provision of programs
that are of adeqyate size, scope, and quality. )

Regional Distribution of the 47,146 Schools. Table 1-1 preseﬁts the projected distribu-

tion of the "10 percent poverty’ schools among ten regions. With the exceptions of the

Southeast, North Midwest, and South Central regions the projected percentages of schools

having 10 percent or more of poverty enrollments correspond closely to the percentages of

elementary schools in the regions. A disproportionately greater number of schools have 10
percent of mcre poor children enrolled in the Southeast and South Central regions,
disproportionatery fewer schools in the North Midwest region. :

A

Table 1-1

Projected Regional Distribution of Elementary Schools
With Poverty Concentrations at and Above 10 Percent

T 3 = ——
' Schools.With 10 Percent or More Poverty
. . A’ Population Per;:entage
Region* Lr:lrfftb::‘ Pzzlectta e of Elementary Schools
. entag With Grades 1-6
New England . 3,444 73 7.1
Metropolitan Northeast 3.351 7.1 . 83
Mid-Atlantic 4,884 10.4 10.6
Southeast 8,668 18.4 ’ 146 .
North Midwest 8,606 18.3 219
South Central 6,161 13.1 ' ) ' 1.1
Central Midwest 3,437 7.3 7.1
North Central 2,257 48 o 5.2
! Pacific Southwest \ 4,354 9.2 9.9
Pacific Northwest . - 1987 - 4.2 4.2
Total, ~ 47,149** 100.1** 100.0

‘

*The regionsare New’England - CN, MA, ME, NH, RI, VT, Metropolitan Northeast - NJ, NY, Mid-Atlantic - DE,
DC, MD, PA, VA, WV, Southeast - AL, FL, GA, KY* MS, NC, SC, TN, North Midwest - IL, IN, MI, MN, OH, WI;
South Central - AR, LA, NM, OK, TX, Central Midwest - 1A, KN, MO, NE, North Central - CO, MT, ND, SD,
UT.WY; Pacific Southwest - AZ, CA, HI, NV; Pacific*Northwest - AK, 1D, OR, WA.

**Discrepancies are due to roundihg ersors 47,149 1s 75.4 percent nationwide -




Distribution of the 4,146 Schools by Urbamism. Table 1-2 presents the distnbutiorr of
the '10 percent poverty’ schools among seven categonies of urbanism. Comparning the last
two columns of Table 1-2, it can be seen that suburbs of cities have a smaller pro;ecteda
percentage of schools with 10 percent or more poverty than its share of schools in the
population, while rural areas not near cities have larger projected percentages. Defining
target_areas 4n terms of 10 percent concentrations of low-jncome children, therefore, offers
poteénto!l benefits more to rural areas than to the suburbs. @ffies would also experience
some small benefits under this criterion.

*

. » Table 1:2

Projected Distribution of Elementary Schools With Poverty
Concentrations at and Above 10 Percent, by Categories of Urbanism

Schools With 10 Percedt or More Poverty:
/
. . Projected Population
. Urbanism :ﬁl:f;s:{ P:"Z’:rf:;de Percentage of Elementary
v r & Schools With Grades 16
City of over 500,000 3,909 83 e T 73 ¢
City ot 200.000-500,000 . 2,033 43 39
City ot 50,000-200,000 5.084 , /ﬂﬂﬁ‘- 10.6
- Suburb ot city 4,285 ) "9 148
City under 50,000 ' 13.285 282, 280 &
Rural area near city : 4.969 ’ 10.5 10.6
Rural area not near City 13.585 28 8 T249
Total 475w 100 0 100 1

. - . . g
*Discrepancies are due to rounding errors, 47,150 1s 75 4 percent nationwide

»
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Schools With Twenty Percent or More Poverty
4 < A ‘

. s N
Because of the large number of the nation’s elementary schod%s that would be eligble for
Title I with 10 percent concentrations of students from low-income families, similar tab-
ulations were made with a 20 percent criterion. The national projection indicates that
33.337 (53.3 percent) of the nafion’s elementary schools with grades in the 1-6 range have
20 percent or more of their students from low-income’ families. By. subtraction, using the
figures from the first criterion above, we can%ee that 13,809—21.1 percent—have poverty
concentrations betweén 10 and 19 percent. Clearly, even this criterion allows more schools
to be eligible to participate in"Ritle | than are likely to be well served under reasonable
expectations of future funding for the _program.

.
-

Regional Distribution of the .33,337 Schools. Table 1-3 presents the distribution of the
33,337 schools with 20 percent‘concentrations of students in poverty across the ten regions

. -
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of the nation. Comparisons of the last two columns reveal that the Southeast and South
entral regions have a highetr proportion of schools with.20 percent or more poverty
enroliments than their population share of schools. Conversely~the North Midwest region .
has few schools with 20 percent orwnore poverty enroliments ir‘ comparison to its popula-
tion share of schools. The distribution does not differ much from that found for schools
with 10 percent or more poverty, but a noticeable differeﬁ?ce_is that the percentage
becomes larger for the Southeast (18.4 percent in the_10 percent*or more poverty case,
compared to 22.9 percent for the 20 percent case), while it decreases for the North
Midwest (from 18.3 percent to 15.0 percent). The Southeast and South Central regions
clearly have an advantage under the 20 percent criterion in terms of gaining eligibility for
schools, while the North Midwest and, to a lesser extent, the Central Midwest, have
a disadvantage. . _ ' Vs ,
, .

'

Table 1-3 . : .

+ Projected Regional Distribution of EIemeni% Schools
- With Poverty Concentrations at and Aboveﬁﬁ‘i‘?ercent,

| pl

5 £ V N N
) S Schools With 20 Percerit or More Poverty
o . - Population Pergentage
Regiin : :’z';(g:? P:';‘Zf:::de of Elementary Schools
: o B With Grades 1-6
New England * - 2,243, 67 71
Metropolitan Northeast 2,220 - 67 . 8.3«
Mid-Atlantic 3.541 106 ! 106
Southeast _— 7,642 229 Y 14.6
North Midwest 4.992 15.0 21.9
South Central 15,198 ' 1.1
Central Midwest 1,922 58 7.1
North Central 1,276 38 R 52 o
Pacific Southwest L3110 93 99 , %
Pacific Northwest ° 1,19 J36 . 4.2
7
Total ** 33,340° <1000 \ . 100.0
*Discrepancies are due to rounding errors, 33.340.5 53 3 per‘c.ent nationwide. .

® . '

Distribution of the 33,337 Schools by Urbanism. The projected distribltion of the
33.337 schools with 20 percent or more poverty enrollments over the séven categories of -
urbanism*i&°presented in Table 1-4. By comparing the last two columns, it i seen thatdarge %e
cities and rural areas not near cities have greater percentages of schools with 20 percent or

more poverty enrollments than their population percentages. In contrast, suburbs have
“considerably smaller percentages than their population percentages of elementary schools.

Not surprisingly,~the distribution is quite similar to that of schools with 10 percent or

more poverty.” . " “ .
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Table 1-4 :
<

. Projected Distribution of Elementary Schools With Poverty
Concentrations at and Above 20 Percent, by Categories of Urbanism

Schools With 20 Percent or More Poverty [
. . Projected Population
Urbanism l;rzyec;::l P':':’:nc::d Percentage of Elementary |
; m ge Schools With Grades 1-6
City of over 500,000 3,549 10.6 73
City of 200,000-500,000° , 1,627 49 . 3.9 ,.J
City of 50,000-200,000 3,690 1.1 0.6
Suburb of city 2,143 6.4 . 148
City under 50,000 9,112 27.3 28.0
Rural area near city 2,950 8.8 10.6
Rural area mot near city 10,268 30.8 249
Total T 333390 ! 999 100.1

. ‘Schools With Thirty Percent’ or More Poverty

*Discrepancies are due to rounding errors; 33,339 1s 53.3 percent nationwide.

“Our projections estimate that 22,973 (36.7 percent) of the nation’s elementary schools with
grades in the 1-6 range have 30 percent or. more of their enroliments from poverty
backgrounds: We can infer from these and earlier fi igures that 10,364 schools—16.6 percent

*of the nation’s elementary schools—have between 20 to 29 percent poverty enroliments.

Reg/onal Distribution of the 22,973 Schools. lnspect|0n of the last two columns of
Table 1.5 indicates that the Southeast and South Central regions have greater percentages
of schools with 30 percent or more poverty enroliments in comparison with their popula-
tion percentages. The table also reveals that the ‘percentage of schools with 30 percent or
more poverty enroliments in the North Midwestis just slightly more than half of its popula-
tion of elementary schools. Again, we can observe the tendency of an increasing share
(from 22.9 percent in the case of 20 percent or more poverty, to 27.9 percent here) of °
schools meeting the poverty criterion in the Southeast region as the cutoff percentage of
poverty enrollments is raised. On the other hand, there is a decreasing share (from 15.0
percent in the case of the 20 percent cutoffto 12.6 percent when the cutoff is 30 percent) in
the North Midwest region.

Distribution of the 22,973 Schools -by Urbanism. The last two columns of Table 1-6
reveal that the percentages of schools with 30 percent or more poverty enrollments are
larger for large cities (over 500,000) and rural areas not near cities in comparison to their
population percentages of elementary schools with grades in the 1-6 range. As one raises
the school poverty criterion from™10 percent to 20 percent to 30-percent, large cities gain in
“their Shares of schools in target areas. In contrast, the share of schools meeting the poverty
criterion in suburbs decreases from 9.1 percent to 6.4 percent to 4.7 percent.

- 0y




Table 1-5

Projected kegional Distribution of Elementary Schools
With Poverty Concentrations at and Above 30 Percent .

Schools With 30 Percent or More Poverty -

Projected Projected

Population Percentage
Region Number . Percentage

of Elementary Schools
With Grades 1-6

1 New England 1,450 .63 7.1
Metropolitan Northeast - 1,517 6.6 8.3
Mid-Atlantic . 2,503 ¢ 10.9 . 10.6
Southeast 6,409 279 14.6
North Midwest . 2,902 12,6 219

South Central’ 4,002 17.4 1.1
Central Midwest 997 43 7.1
North Central 639 ~2.8 . 5.2
Pacific Southwest 2,009 ‘87 9.9
Pacific Northwest 547 - 2.4 ’ 4.2

Total 22,975* 99.9

Vi

S
*Discrepancies are due to rounding errors; 22,975 is 36.7 percent nationwide.

,

Table 1-6 .
Projected Distribution of Elemeniary Schools With Pt_)v;erty
* Concentrations at and Above 30 Percent, by Categories of Urbanism

Fd

N

Schools With 30 Percent or More Poverty

- ) Projected Population
Projected Projected Percentage of Elementary

Urbanism i
Number Percentage Schools With Grades 1-6

City of over 500,000 3,097 | 135 © 7.3,
City of 200,000-500,000 ° 1,244 5.4 . 39
City of 50,000-200,600 2,836 . . 12.3 , 10.6
Suburb of city 1,076 47 14.8
City under 50,000 5,858, 25.5 ) 28.0
| Rural area near city 1676 7.3 10.6
Rural area not near aity 7,188 . 313 249

Total i 22,975 100.0

*Discrepancies are due to roundir{g errors; 22,975 is 36.7 percent nationwide.
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Comparisons Among Poverty Percents

)
. Figures 1-1 and 1-2 present the data from Tables, 1-1, 1.3 and 1-5 and from Tables 1-2, 1-4,
and 1-6, respectively, in graphic form for ease of seeing the effects by region and urbanism
of the various criteria for target areas. With higher and higher criteria, the Southeayt and
South Central regions and large cities and rural areas gain in the pércentages of elikible

schools. At the same tyme, suburbs and the North Midwest lose. . .
. 4 . . *

Sch(;ols With Poverty. Enrollments of 50 or More Students -

.
- ° -

So far, we have limited our concern with pove’rty concentrations to criteria expressed as
percentages of school enroliment. Percentages based an small enroliments may have
different educational implications from those based on large enroliments, so we did similar
tabulations using an absoluté criterion of 50 or more low-income students. Use of an
absolute number like 50 provides a less relative assessment of the potential impact of
poverty, and would be expected to reduce the rate of eligibility in sparsely-populated areas
that have small schools. We project that 31,743,”or 50.8 percent of the elementary schools
with grades in the 1-6 range have 50 or more low-income students.

Regional Distribution of the 31,742 Schools. {nspection of Table 1-7 reVeals that the
Southeast has the ‘largest number of schools with poverty enroliments of 50 or, more
students; the North Midwebt has the smallest number of such students.

N

. Table 157 - . -~
" Projected Regional Distribution of Eleméntary Schools -
With 50 or More Low-Ihcome Students e
' B Schools With: 50 or More Poor Students .
' o o pos Population Percentage
Region :z’;cg:? ’ P:':::f:tt:de of Elementary Schoodls
: b g With Grades 1-6
. : . . A3 1]
New England 1,688 - 753 7.1
Metropolitan Northeast 02,714 R 8.5 83
Mid-Atlantic 3,521 11.1 10:6
Southeast 7.915 - 249 14.6
Nonh Midwest 4,928 15.5 219
South Central 4,636 146 1y
Central Midwest 1,266 * 4.0 "7
North Central 815 . 2.6 .52
Pacific Southwest 3,254 - 10.3 ; 9,9 e
‘Pacifie Northwest 1,008 232 4.2,
- : ]
Total , 31,745+ - 100.0 100.0

*Discrepancies are due to rounding errors; 31,745 1s 50 8 percent nafionwide.
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Distribution of the 31,743 Schools by Urbanism. Table 1-8 shows that urban areas (the
first three categories within urbanism) have the largest numbers of schools with 50 or more

*students in\(xf/erty. Rural areas do not suffer a large disadvantage with this criterion, but

the suburbs do.

Table 1-8 !

Projected Distribution of Elementary Schools With 50

orMore Low-l\ncome Students, by Categories of Urbanism

'

~%¢hools With 50 or More Poor Students

Projected Population

BUrbanism Projected Projected Percentage of Elementary
Number Percentage  ;  Schools With Grades 1-6
City of over 500,000 © 3,769 1.9 7.3
€ity of 200,000-500,000 . 1734 * 55 3.9
City of 50,000-200,000 * 4,050 12.8 10.6
Suburb of city 3,142 9.9 148
| ity under 50,000 9,078 28.6 28.0
/rj_’ Rural area near city 2,857 9.0 10.6 *
. Rural area not near city 7,115 22.4 24
Total ’ 31,745+ 100.1 100.1

*Discrepancies are due to rounging errorg; 31,745 is 50.8 percent nationwide.’

), V. '
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Schools With 10 Percent or More Poverty or 50 or More Low-Income Students <

Finally, we present the number of schools in the nation with either 10 percent or more
poverty or 50 or mqre students from low-income families. We estimate in Table-1-9
that 47,397 (75.8 percent) of the nation’s elementary schools with grades in the 1-6_range .
‘have either 50 or more students in poverty or 10 percent or more of their 1-6 enroliments in.-

poverty. Note that the use of the 10 percent criterion alone yielded 75.4 percent; so the

addition of another possibility—50 or more students—did not add many schools. More than #
. <

half of the schools meét both of the criteria if they meet one..

.

Table 1-9

L

kd

-

Projected Numbersgand Percentages of Elementary Schools

With Either 10 Percent or More Poverty

X or 50 or More Low-Income Stgdents
9% or Less Povergy 10% or More Poverty Total
"49 or fewer 15,130 15,655 . 30,785*
| lowsincome students 24.2% 25.0% 49.2%
50 or.more 251 ©31,491 31,742*
low-income students 0.4% 50.4% LY .50.8%
Total 15,381 47,146 62,527
ota 24.6% 75:4% 100.0%

*Discrepancies are due to rounding errors
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DISTRICTS ELIGIBLE FOR CONCENTRATION GRANTS \

The discussion so far has focused on the characteristics of schools for détermining their
eligibility to offer Title | services. The concept of poverty concentrations is also relevant to
districts for determining their eligibility to receive a Title | Concentration Grant. We
therefore used the SES representative samfiple of districts to project eligibility rates for
Concentration Grants. _ . .

Table 1-10 presents national estimates by tenths of district-poverty concentrations. The
projections are based on 219 superintendents’ estimates of the percentages of students in
their districts, that met the Title | poverty criteria during the 1976-77 school year. This
sample was/pro;ected to 14,683 districts that served ch|ldren in the grade 1-6 range

If additional funds were allocated to districts with 20 percent ar more enrollments of
children from low-income families according to these 1976-77 data, we estimate that 48
percent of the nation’s districts* would qualify for them. About one-fourth of thé nation’s
students are enrolled 1n schools in those districts. !

N
Table 1-10
J -
PR Projected Distribution. of the Nation’s School Districts,
by Percentage of Students in Poverty
~ f’er;en_tqge of National Projections From 219 DistrictsE the SES! :
™, Students in POV:"‘Y’ Number of Districts Percentage of Districts
. - . ¢
' 90-100 < - . Loy . 08 °
- 80-89 o " . 15 . 01
70-79 ) - 305 , 2.1
, 6069 . 136 0.9 ,
~ 50-59% : 928 6.3
. , T ~
: 10-29 1.695 1.5
- 303 1,023 7.0
2029 2.828 : 19.3
1019 5.178 . 35.3
o - 09 2,462 - . : 16.8 .
Total” > 14,683 100.1
L]
o »

™

*It 15 interesting to note the data used foﬁdetermmmg district eligibility for Concentration Grants under Sec-
tion 117 of Title | result in about half the nation’s dnsmcts receiving such grants. About 80 percent of them
-are in urban settings -




SCHOOLS ELIGIBLE FOI} SCHOOL-WIDE PROJECTS -

At & certain saturation of a Schodl’s enroliment with low-income children, it seems prac-
tically and educationally unnecessary to go through the trouble of assessing student need
and then selecting among them for Title | services. The chances are presumed high in tese
cases that-all students are in need and the school’s Title | resources could be (beneficially):
distributed.to all‘of them. This is the rationale behind the 1977-78 discussion about school-
wide projects for the Education Amendments. To inform this discussion, we were asked to

provide the Office of Education with national projections of schools with 70 percent and 80
percent enroliments of low-income children. . '

Schools With 70 Percent or More Poverty. We estimate that 9.2"percent (5,724) of the
nation’s schools with grades in the 1-6 range have enrollments of 70 percent or more of
children from low-income families. These schools serve an estimated 2,150,279 students
(about 10.3 percent of the nation’s public school students enrolled in grades 1-6). The dif-

ference in the school and student percentages indicates that the high-poverty schools tend
to be larger than average.

4

Tables 1511 and 1-12 present the distribution of these schools by region and by urbanism.
From the tables-we can see that the Joutheast and South Central regions have an-abun-
dance of these high-poverty schools, while the North Midwest ‘has relatively few of them.
Similarly, large cities could have more] school-wide projects under this criterion and
.suburbs and small cities could have fewgf of them.- T

.

Table 1-11 . i

-

( ) > -

* Projected Regional Distribution of Elementary Schools
With Poverty Concentrations at and Above 70 Percent

Schools With 70 Percent or More Poverty
. “ . Population Percentage
Region ) I:z;;c;:rd Pzzlee:::de . of Elementary Schools
8 . Wwith Grades 1-6
New England 425 7.4 S 710
Mqt\ropohtan Northeast 457 8.0 © 8.3
Mid-Atlantic 513 9.0 10.6 .
Southeast . 1,620 28.3 14.6
North Midwest 590 . 10.3 - o219
South Central 1,172 20.5 . 1.1
Central Midwest . 176 3.1 7.1
North Central 124 , 2.2 52
| Pacific Southwest 528 9.2 ’ . 9.9
Pacific Northwest 120 2.1 4.2
Total .5,725* 100.1 ’ 100.0

*Discrepancies are due to roynding errors; 5,725 15 9.2 percent nationwide. ” -
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' Table 1-12
Projected Distribution of Elementary Schools With Poverty )
Concentrations at and Above 70 Percent, by Categories of Urbanism
_ Schools With 70 Percent owMoqe Poverty
. . . Projected Population
Urbanism L’om . PProlee"c::d Percentage of Elementary
u ercenlage Schools With Grades 1-6
City of over 500,000 1,674 - 29.2 o 7.3
City of*200,000-500,000 426 .74 . 3.9
City of 50,000-200,000 633 1141 10.6
Suburb of city 88 r5 * 148 ®
City under 50,000 1,009 . 17.8 28.0 %
Rural area near city 208 ' 3.6 . 10.6 «
Rural area not near city 1:676 . 29,3 24.9
Total 5,724* . 99.9 . , 100.1,

*Discrepancies are due to rounding ereors; 5,724 is9.2 percent nationwide.

Schools with 80 Percent or More Poverty. When the criterion for school-wide projects
is 80 percent, the percentage of qualifying schools is 5.8 (3,638 scKools). We .project that
1,383,008 students (abbut 6.6 percent) are enrolled in the schools with 80 percent or more
of students from low-income families. Tables 1-13 and 1-14 present the distributions of
these hlgh poverty schools over reglon and urbanism. .

k1
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, . .yt Table 1- 3 . - RS
X 8ro;eded Reglonal Dlstnbuhon .of Elementary Schools Lo T
a@With Poverty*Concen(rahons at and Above 80 Percent LR,
; )
N Schools Wrth 80 Percent or More Poverty
' ’ ’ j g . - Population Percentagve
Region * j:o m T m;:c::d »  of Elementary Schools
, . Number CTerceptage = With Grades 1-6
New England c192 o ::}\"?3 ] - - ) 7.1
Metropolitan Northeast 329 T ° 8:3
Mid-Atlantic - 233 <@ XA : 10.6
Southeast 1,033 284 ). - 146 =
~ North Midwest 442 12 1 ¥ 219 .
South Central 785 S X . | B
Central Midwest : 105 ' 2.9 71
North Central 102 » 2.8 5.2
Pacific Southyest’ : 318 - . 8.‘7 . 99
Pacific Northwest .. 9 - 2.7 \ ’ 4.2 .
\ —
Total 3,637° . 100.0 - © 1000 ¥

-4
*Discrepancies are due to rounding errors; 3,637 schools is 5.8 Sercent nationwide.
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.. Table 1-14 '

Prejected Distribution of Eleme;\tary Schools With Poverty -
. Concentrations at and Abo‘_ve 80 Percent, by Categories of Urbanism ™-

” ¥ 7
B - Schools With 80 Percent or More Poverty
‘ , . Projected Population
Urbanism :ﬁ’;db? P:?;’:nc::de Percentage of Elementary
, ‘ g Schools With Grades 1-6
City of over 500,000 ‘1,82 ° 352 7.3
City of 200,090-500,000 276 7.6 3.9
City of 50,000-200,000 367 10.1 10.6
Suburb of city 43 1.2 14.8
City under 50,000 510 14.0 280 °
Rural area near city 75 2.1 10.6 ’
Rural area not near.city 1,086 0298 , 249 *
Totak 3,639* 100.0 /. - 100.1

*Discrepancies are due to rounding errors; 3,639 schools is 5.8 percent nationwide.

Based in part on these projections, an intermediat

amendment law.

1

)

’

e level (75 percent) was specified in the

-

In summary, when the concentration of children from low-income families is considered,.
either to eédtablish target areas, to enable school-wide projects, or to allocate concentration
grants to distriats, the results of the uneven national distribution of wealth can be seen. The
Southeast and South Central regions and large cities and rural areas, where poverty issmore
common, tend to be the beneficiaries of policies that consider concentrations of poverty in
addition to the consideration already in the Title | allocation formula{g
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CHAPTER 2. ESTIMATES OF SCHOOL POVERTY

* ’

Joel M. Moskowitz and Deborah S. Brown

5 i

Districts are allowed to use a variety of ways to estimate the number ‘or propor-

" tion of poor ‘Thildren in schools for the purpose of determining the eligibility of
. schools to offer Title | services. Jt is important, therefore, to know how the

different ways result in estimates of different accuracy. Five estimates of the con-
centration of poor students in schools were developed and tested. Although the
estimates are moderately to highly intercorrelated, they 'result in significantly
differgnt average estimates. Using the Federal Allocation Formula applied to in-
come data obtained from home interviews as the standard and accurate measure
of school poverty, estimatek by principals were found to be significantly and con- .
sistently lower; and estimates by teachers and by application of djstrict allocation ~
formulas to be very close tathe standard. The most commonly Uéed estimates of

'school poverty levels, prin pals’ reports, while resulting in significantly lower

absolute estimates, are so consistent in their underestimation that districts’ )

" ordering of schools can be expected to conform well to the Title | intentions.

The gistribution of Title | money from the federal level through the states, counties,
districts, and schools—ending up as additional services for specific kinds of students—is a

<complex procedure. In essence, the flow is as follows:

\ L

’

A federal formula, based largely on income, allocates funds to the counties, through
the states. The ®rmula counts the number of children aged 5 to 17 from families
below the Orshansky poverty level, children aged 5 to 17 from families receiving
payments under AFDC of a specified gmount, and children aged 5 to 17 supported by

_public funds. These counts come from census data? but are generally available only

down to the county leyel.

At the county level a state formula allocates funds to districts (where districts and

"oy

counties are coterminous, this step is ignored). The state formula may use a different”

definition of poverty from that in the federal formula, but the definition must meet
Title | statutes. In essence, the formula requires data that the- state f_onsiders to best

reflect the current and accurate distribution of eligible children from low-income .

-families. In many states these data are very simifar to those used in the federal formula,

but several states use only AFDC counts, free-lunch counts, lécal survey, old census
counts, or local knowledge of poverty concentrations.

The districts, in turn, must determine the schools in which Title | services are to be
provided and the level of services allocated to each school. The district.must identify
eligible schools, based for the most part on counts of poverty children in the atten-
dance area, and then select the schools that will receive the services. The Histrict can

* count low-income children, by attendance ared, in any of the ways available to the

o

states, or by .school surveys, or health, housing or, employment statistics. The method

. ",
€
.
) ) ‘
“‘ .
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employed may be a combination of any or all of these counting methods, but must be
apphed to alf schools consistently. Having ranked the schools, each district must
select those to receive the Title | services through another set of procedures that
generally prohibit the ‘skipping’ of one school in need for another of lesser need, and
that requires the Title | program to be of sufficient size, scope, and quality to give
reasonable promise of success in meeting the goals of the program.

.

After target s¢hools are identified from those eligible, the distnct must determine what
kinds of students to serve {grades or educational problems), how many to serve of
«each kind, and the amount of funds to be allocated to each student’s services. The
only requirement is that childrer most in need of special assistance are to be served.

Districts generally use 1970 /census counts, current AFDC counts, and/or counts of free-
_lunch recipients—-whichever' are available—as the indicators of poverty concentration for
schools. An NIE survey (NIE, 1977) collected counts of poor children in all schools in 100
Title | districts in 1975-76 according to three measures. 1970 census, enrolled AFDC
children, and free-lunch recipients. The numbers of children identified by the "three
“methods were correlated to see how similar they were. The correlation between census.
counts and AFDC children was +.58, between census and free lunch, +.51; and between
‘AFDC ant+ree lunch, +.81. The AFDC and free-lunch counts are thé most similar, but the
accuracy of any single method remained undetermined. . >
[ ) r
In the present study, we attempted to obtain accurate data on poverty concentrations of
schools, and then to compare these data with the kinds of data typically used in practice,
i.e., data in the form of principals’ reports. As part of the Sustaining Effects Study (SES), prin-
cipals were asked to estimate the percentages of poor students in their schools and teachers
judged the poverty status of their students. We then examined how well these estimates re-
lated to accurate information derived from home interviews with parents. We also checked
to see if certain characteristics of schools and principals influence these relationships.

It 1s at the point where dlst7cts determine school eligibility that we focus our attention.

s

THE ESTIMATES OF SCHOOL POVERTY . '

Information about the concentration of poor students was obtained for 242 nationally
representative schools. The data were obtained from home interviews of parents and from
judgments made by principals and teachers.

The Accurate Estimates. One of the mandates of the SES was to obtain accurate infor-
mation on family economic status for a representative subsample of students. Between 15
and 200 home interviews were completed with parents gf children participating in each
school of the representative sample. Data from the {5,57%.completed interviews could be
projected to population estimates because of the methods used in constructing the sample.
Income data from the interviews, fully described by Breglio, Hinckley, and Beal
(1978) could alsd be transformed into standard indexes of poverty, @d the percentage of
spoor students in each school could serve-as an unbiased and accurate estimate of the
school’s poverty.




-

¥

Fhe’\mdex of poverty is referred.to as ‘current low income,’ which is the percentage of
students in each school meeting the criteria used by the federal government to allocate
Title | funds to counties (‘Federal Allocation Formula’). As noted above, these criteria are
based on the number of families receiving AFDC, the number below the Orshansky poverty
level, and the number of students residing in foster homes and institutions for the neglected ;
or delinquent. Based on their national projections, Breglio et al. estimated 4.2 million such/
students, or 20.9 percent of the population of elementary school students: '

Estimates by Principals. During .the previous year (the 1975-76 school year),t;mnci-
pals were asked to report poverty estimates for their schools. They responded to the follow-
ing request: Ty

¢

- ¥

To estimate the precentage of students in your school who meet ESEA Title | poverty
criteria, please answer (a) or (b), whichever is easier for you to estimate.

-

(a) Pecentage of students in youf school who meet-the distnict’s ESEA Titlg |
poverty cnteria _ %.

a

~

(o) Percentage of students in your school who are eligible to “receive free
lunches %. . "

~

Thus, the grincipals estimated either the percentage of students meeting district Title |
school poverty criteria (‘Principal Report of Title | Eligible’) or the percentage eligible for
free lunch-(‘Principal Report of Free-Lunch'Eligible’). Eighty-two percent of the principals
chose to estimate the percentage eligible to receive free lunch, whereas 47 percent”
estimated the percent of Title | eligible. (Thirty-one percent ,of the principals: reported
both estimates.) : ‘ z S

-~

Estimates by Teachers. Each homeroom teacher in each school estimated the poverty
status of each of his/her students. The teaghers’ estimates were made 1n ;esponse to the
following item from the Student Background Checklist:

s
k]

To your knowledge, does the student participate, in a free or reduced-priced lunch’
or breakfast program? (Use your own observation or school records. Do not ask

-

_the student.) .

* Yes ’ * No ; \

-

. s
Re¥ponses were aggregated within schools to obtain estimates of school. poverty that we
call ‘Teacher Report of Free-Lunch Participatioh.’ .
Estimates at the District Level. The criteria used to allocate Title | services to scha g
vary by distnict. Most districts employ multiple critenia, with the average district usin

t
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The three most frequently used cti&&ia \Wang, Hoepfner, Zagorski, Hemenway, Brown,
and Bear, 1978) are, in order of frequency: '

1. Free or reduced-price lunch count,_: . L '
2. AFDC enrollment, and % i
’ ‘ ' s, . t - ) \
3. Census data on family income. . , = - .

“Because each district indicated which criteria were used to allocate Titte |-services:to

. - schools, and because we had indepepdent information on each criterion, we could
" aggregate all relevant 'criteria to the school _level and estimate for each school the

- percentage of students meeting the cﬁstnct s{TntIe I school-eligibility criterion (Dlstnct
Allocat|0n Formula) -

Among the various estimates of poverty, we would expec? the ‘Principal Report of Free-
Lunch Ellglble to be highly related to the Teacher Report of Free-Lunch Participation,’
since the percentage of students in each school eligible to receive free lunches, as
estimated by the principal should be comparable to the percentage participating in the
lunch or breakfast programs as reported by the teachers, albeit a year later. The principal’s '
estimate should also be .highly related to the ‘District Allocation Formula,’ as most districts
use free:lunch counts as a criterion. The ‘Principal Report of Title | Eligible’ should be
related to the ‘District Allocation Formula,’ because, a$ noted above, principals were
directed to make this specific ‘poverty estimate. This principal’s estimate should also be
strongly related to the two poverty estimates based on free lunches because they share
several common aspects in their definitions. v

Addltlonal analyses will determine wh ther gpecific school ar pnnqpal characteristics in-
fluence the relatioriships betweeq,the various poverty estimates. Specifically, we cofisider
the followmg charactenstlcs that mnght be suspected to reduce acctacy™

. Stablllty of the student body
» Type of compensatory-educatmn fundmg received .

e Urbanisi of school ‘ '
e’ Minority concentration of school- L .
e Percentage of students bused for racial balance
* Enrollment of school

.. Prif\cipal’s tenure in the school ‘ / . ..l
RELATIONS AM)Og{G THE POVERTY ESTIMATES . ‘ '

As may be seen in Table 2-1, prlnCIpals and teachers estimates of students who are €|Iglb|€
for or partlcnpatmg in free-lunch programs (C and D, respectnvely) are most highly related to
the” poverty index we believe is most accurate,\namelv our data coliected through home
interviews and used in the Federal Allocation.Formula (A). Principals’ reports of students
eligible for Title | (B) and the district formulas (E) 'are slightly less correlated with our accu-
rate measure. Lookmg at it another way, the prmcxpals estimates of free- Iunch eligibility

e -
4 -
.
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has very high concurrent validity with all the other estimates, and correlated highest with
the most accurate measure, that obtained from the home iterviews. Ty

®rincipals’ estimates of the percentages of students meeting district Title | eligibility criteria
(B) are only moderately related to ‘the percentages of students actually meeting "these
criteria (E) one year later (r = .54). These principal estimates were more highly related to
the percentages of students meeting Federal Allocation Formula criteria (r = .69), and to -

_the percentages of students participating in free or reduced-priced lunch or breakfast pro-
grams one year later (r = .78). Hence, the principal’s Title | eligibility estimate is a much
better indicator of free-lunch participation than it is of the percentage of students meeting
the criteria established by the distriét for the school’s Title | eligibility? This is not surprising,
as thé latter estimate is complex and generally includes several different critefia, with free-
lunch pagicipation as only one of its components. What is somewhat surprising: is that the
. principal’s freedunch estimate (C) is a better predictor of the school’s percentage of district
Title | eligibles (E). : -

@

©

’ { - - afge - - . .
Not surprisingly, the free-lunch eligibility estimate is a better indicator of free-lunch par-
ticipation. Hence, the principal’s free-lunch estimate is superior to the principal’s Title |
estimate on several counts. * '

The means and standard deviations of the various poverty estimates, computed from all the
cases available for each estimate, are presented in Table 2-2. We can see that home
interviews (A) provide the highet average estimate of school poverty with district formulas
being very similar. Principals” reports of Title | eligibles result in the lowest mean estimate.
Comparing these means_to the correlations in Table 2-1, we can see that, althou
principals’ estimates of free-lunch eligibles arg, most highly correlated with the Fedéral
Allbcation Formula, they are considerably lower. (Correlation coefficients, of course, are
~ insensitive to differences in the overall levels of the variables being correlated.) Of course,
this consistent difference is not crif&al in cases where the estimate is applied uniformly

agrossga set of schools, as when ranking them for Title | eligibility. N -

~

Table 2-1
: Intercorrelations Among Poverty Estimates* .o
- - , ¥
Poverty Estimate A B " C D  E

A. Federal Allocatiéh Formula**: 113 194 238 238 N
B. Principal Report of Title | Eligible .69 73 3 A3

C. Principal Report of Free-Lunch Eligible .76 .79 194 194

D. Teacher Report of Free-Lunch Participation W75 .78 .88 ’ 238

€. Distnct Allocation Formula .68 54 77 .74

-h

- . hY N

*Correlation coefficients below the diagonal; numbess of schools contributing to their calculation above.
Sample sizes vampecause principals chose to provide different estimates, and because some districts did not,
participate in Title | and had no allocation formula, : . -

**This ;stin;ate, based on home interviews, is considered to be the most accurate. ’

‘.
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Table 2-2

Means and Standard Deviations of Poverty Estimates

U
Poverty Estimate . . N - Mean S.D.
]

Federal Allocation Formula (A) © 238 399 , 19.1
Principal Report of Title | Eligtble (B)  © ” - 113 28.8 - 23.8
Principal Report of Free-Lunch Eligible (C) 194 33.5 25.8"

1 Teacher Report;of Free-Lunch Participation (D) 238" 38.5 "28.7
District Allocation Formula (B} | ) 238 © 398 + 259

B 9

. -
r L
<

. Comparing selected means with a.means with a ttest for paired observations, we find

El

that the prinCipal underestimates the percentage of Titlé | poverty eligibles, as compared
to the percentage eligible by district criteria (t;75 = 4.65, p<001). The principal also
underestimates the percéntage of free-lunch eligibles as compared to the percentage
receiving free or reduced-price lunch or breakfast (the number eligible should, of course,
exceed the number participating), as reported by the teachers one year later (t93, = 4.78,
p <.001). The generality of statistically significant differences among the mean estimates
confirms intuitive knowledge that none of the poverty estimates is perfectly comparable to
another poverty estimate. < °

'

THE EFFECTS OF SCH'QOL AND.PRINCIPAL CHARACTERISTICS ON THE ESTIMATES

o -

The relettionship between the principals’ estimates of free-lunch eligibility (C)"and the
teachers -estimates 6f free-lunch pamcupatlon (D), was exahmined through cross-tabulation,
controlling for various school and principal characteristics as third _variables. Similar~
analyses were performed on the principals’ Title | eligibility estimates and the measures of.
Title | eligibility based on district criteria. - ,
The esults -are reported,in Table 2-3. Gamma is a measyre of association between two *
ordinal-level variables, yleldlng values not unlike those of a product mornent correlation *
cogfficient. Zero-order gamma measures the relationship between two variables, e. g.,
Prncipal Title | Eligible estimate of poverty and District Allocation Formula estimate,
without controllqu for -any other variables. First-order partlal gamma measures the
«" wrelationship between the twp variables controlling for one other, variable, e.g., Student
Body Stability. By comparmg the zero-order gamma with the partial gamma, one
can determinsmwhether the third variable moderates the relationship between the other
two. As can be seen in the table, in no jnstances were school or principal characteristics
found to moderate the relationships between the poverty estimates. This finding presents
indirect evidente that the characteristics do not influence the levels of the poverty
estimates, either. However,.if the characteristics. influenced the levels of both poverty
estnmaies similarly (which we don't consider very likely), no matter how strong . the in-
fluence, the reduction in the partial gamma would be very small. _ .

.

e - . - M N [
pa—

. #




«

Table 2-3

. The Effects of Controlling for School and Principal Characteristics
+ * / on the Relationships Between Two Title I Estimates and
Between Two Free-Lunch Estimates

W
Principal Title 1 Eligible Principal Free-Lunch Eligible
Characteristic ’ District Allozra‘fion Fownula « Teacher Free-uax:(cih Par(icipation
Controlled for * . -
’ First-Order Partial Gamma ., First-Order Partial Gamma
(Zero-Order Gamma) . (66) ‘ (91)
Student body- stability .62 . ’ 91
CE funding ) * T v 62 - . 9]
Urbanism of school . .60 . " S
Minority concentration .58 * .88
~\,| Busing for racial balance 66 . . .90 ‘
School size (enrollment) 65 , ' 91 . .
“1"Prncipal’s tenure - » N 1 \ © .91 .
CONCLUSIONS . L

‘

[

]

The éusti%?lésbf school poverty are almost all highly related to one another, but they result -
in different levels of concentration of poverty. Using the Federal Allocation Formula
applied to income data obtained from home ‘interviews as the standard and accurate
measure of school poverty, estimates by principals are significantly and consistently lower;
estimates by teachers and by applicatiort of district allocation formulas are very close to
the$tandard. ' T
& .

Principals' estimates of the percentages of students eligible for'free-lunch programs are
superior to their estimates of Title | eligibility for two reasons. First, the free-lunch-estimate
is a better indicator of the percentage of poor students in the school when poverty is
defined by either district or federal allocation “criteria. In addition, principals generally
prefer to estimate the percentages of free-lunch eligibles.

2
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CHAPTER 3. CRITERIA FOR DETERMINING TITLE | PARTICIRATION
, : OF SCHOOLS

. - Ralph Hoepfrier

o™ ‘ F SR

~

Information on how districts determine which schools .will participate in Title |
are projected to the nation and contrasted with previous findings, ’

«

f ‘ ‘v - ¢ !
> .
After federal Title | funds are allocated to counties on the basis of the number of children
aged 5 to 17 from low-income families, those receiving welfare payments, and those sup-
ported by public funds, and the states have allocated the funds to school districts on the
basis of some indication of the poverty level of the district’s attendance area, the districts
must select the schools to participate in the Title | program (see Moskowitz and Brown, this
volume). Districts are to identify eligible schools on the basis of concentrations of poverty
children in the schools’ attendance areas. The methods used to obtain the poverty counts
are not restrictive, so that districts can use a wide variety of more or less effective methods
- for ranking schools, so long as they provide current, accurate estimates of the numbers of
eligible’ children from low-income families. Among those methods, districts can use census
data, AFDC counts, free-lunch counts, free-breakfast counts, local surveys, old census
counts, local knowledge about poverty concentrations, school surveys¥or health, housing,
or unemployment statistics. Q\ .

°

e

. 2L .

Implications from the NIE Compensatory Education Study (NIE, 1977b) are that some of the
more obscure methods are rarely used. Based on their natiqnally representative sample of
100 Title.! districts, but notprojected to population estimates, NIE reported that 67 percent
used 1970 censys data gn family income; 66 percent used free-lunch and/or free-breakfast
counts; 51 percent used counts of AFDC'children; and 34 percent used other economic
data, such'as housing ahd unemployment statistics or local surveys. The numbers add up to .
more than 100 percent because many districts reported using more than one source
of poverty data: (The Demonstration Study of- NIE, 1977a, showed that, when given
the opportunity, districts , interested in trying something new usually abandoned the
poverty-based procedures for selecting schodls and adopted eligibility criteria based
on achievement.) 1

<

The 219 districtsin the Sﬁsiaining Effects Study (SES) provided information o}m the frequency
of use of five methods of determining school eligibility for Title I that'could’be projected to
national estimates. These data are pfesented in Table 3-1, along with the-unweighted NIE
estimates for purposes of comparison. -, -

Py 4 ) - \\\ ’/\J
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: Table 3-1 :. - -

w

\ District Methods for Determining Eligibility of Schools for Title 1

v } Lt

National Projections From 219 SES Districts

. NIE Percentages
’ Method . T N ' (dnw;i I:ecig)
Ll ) ) . Number ' Percentage 8
. N ’dﬂ{

. %
- RS - 4

nsus data on family incame 5.934 44 } 67
'AFPC eproliment ‘ . 8088 . . 6053 . . 51 -

i ~ . °
Free or reduced-price .
breakfast counts " - 1714 * 128

R 66
Free br reduced-price
. lunch\counts . 10,450 . 78(2
t Num B of neglected or '
dehnqu\\ent children - , . 4,084 . 30.6 -
- ~, Is
? - 3 > . . .
Other e(‘\onomnc data . - o= 34
- . ! - - . . o a
\ -
h] .

The discrepancies between the weighted SES data.and the unweighted NIE data (based on
responses obtained in the same school year, but from differently defined samples: the SES
sample jncludes all.districts with grades 1-6* the NIE samplesincludes only districts par-
ticipating in Title I} are cansiderable. Faulty assumpt|0ns about hoyw districts determine
school eligibility could result in inappropriate use &f the NIE esttﬁﬁ,aote;%bur projected
percentages,’ adjusted to consider only Title | districts, as NIE gid, indicate much less
reliarice on census data (44.4 percent vs. 67 percent for Nif) and"'much more reliance orf
counts of free 6r reduced-price meals (the projected estimate is 78.2 percent for breakfast
and/or Iunch ounts, compared to NIE’'s 66 percent). . .

RN

of comt .ations of methods. TabIe 3-2 presents the pro;ected frequehcnes and percentages
of all single m thods and c0mb|nat|0ns of methods, based“On the SES dustncts (Because




RN Mty

- _Table3-2 - .

»
Methods and Combinations of Methods for Determining
School Eligibility for Title I
N )
( <
A = Census data on family income B : ‘
" B = AFDC enrollment ) Projected Projected
Method: ' C = Free or reduced-price breakfast counts Numbers Percentages
) D = Free or reduced-price lunch counts of Districts of Districts
. E = Number of Nor D children served” .
Donly - T 2,369 16.6
Band D . ' T1,942 136, 1
A. B, D, and E . ' 1,490 10/4
A, B,and D " 1,362 9.5
" B only . . 1,194 8.4
“ Dand E . ' - 658 . 4.6
A only ’ . 594 42
A and D : 498 .35
A and B ) - 449 3.1
, A C D, andE . 389 2.7
A BandE . , . N «373 , * 26
B.D andE 4 T g 369 s 2.6
o A, B,C, D, and E y . 335 2.3
I CandD ' 310 2.2
B, C, andD . 281 7 20
' A D andE " - 238 17 .
. . . ; A . . ©
A, B, C, and D I -, 159 ! 1.1
E only , : 13 0.8
N B,C, and E n3’ 0.8
4. C only : . " 59 0.4
A,C, and D. . 47 0.3
B and C T 19 0.1
_ BandE - 4 0.0
° % . CDandE \ '3 o 0.0

¥

.Note  Combinations that were not marked do not appear in this table, as thesr projected frequencies and
percentages would be 0 We also project 926'distncti, or 6.5 percent of the nation’s districts with grades
in the 1-6.range, do not participate in Title | The pergentages in the right column, therefore, add to 93.5

percent of the nation’s total

. 61 \
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CHAPTER 4. THE DISTRIBUTION OF TITLE | SERVICES

’

[
13

’

Ming-mei Wang, Ralph Hoepfner, Moraye B. Bear, Gerrie Smith
° i
The results of a number of studies designed to inform Congress during the
redauthorization hearings for Title | are reported. Title | was found .to go to the
poorest schools, with ‘targeting’ to schools differentigted~ by region and
urbanism. Title | was also found to go to schools with higher percentages_of low
~achievers. In the poorer schools, Title I services go more ofte to minority
students, as would be expected from the average poverty and achievement status
" of minorities.

A
.

* Before the reauthorization of ESEA Title I in 1978, the U.S. Department ‘of Education
requested information on the current status of the program. An evaluation of the current
statds would lead to recommendations for changes or additions in the law that would alter
the program in the future. Much of the attention of the hearings on the reauthorization was
expected to focus on the politically and educatjonally sensitive issue of furids allogatioﬁ.
Because considerations such as poverty, region, urbanism, minonty status, and. school size
all play a role in decisions about allocations, the Department of Education wanted
comprehensive national informatioh about them. The various data bases of the SES were
used for information needed in a manner more focused on policy néeds than had been
previously presented in the technical reports from_the study. We therefore focused: our
analyses.on the'issues of poverty, achievement, minority status and school size.

<

SCHOOL POVERTY CONCENTRATION AND TITLE | . .
. < . .
.- The Title | allocation formula prior to the 1978 reauthonzation specified that a school’s
" éeligibility was to-be based solely on its proportion of disadvantaged children. Districts rank
“their schodls dccording to the proportions of children from families in poverty and then
- offeritle | programs in chools with the greatest concentrations of poverty. (Jt is only at the
“level of student selection that low achievement was fo enter the selection process as a
- consideration) Because the rankings were withiii districts, it was not necessarily the case
that nationwide'the poorest schools would participate in the programs

|-

. There are many reasons why this was so. For example..one distnct will have all schools at .
relatively low poverty toncentrations; anéther district, with the same _average poverty
concentration might Have._some schools that are very- poor and others that are not poor at
all. This secénd district, in”its ranking and selection progedures, might not be able to offer
services to-all of the very: poor schools. We would expect, then, that some participating
‘schools in the first district will have less poverty than some fot participating in the second.-
Even if the distribution of poverty across schools were the same in two districts, one distoict
might offer services in fewer schools with more Intense programs while .the other served
more schools with less intense programs. Choices of the grades to be served or the subjects
to be taught also reduce the exact correspondence between schools’ participation In Title |
and their poverty concentrations. :

IToxt Provided by ERI
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In the tables below, based on national projections from 4,750 respondents to the Principal
Sunvey Questionnaire in 1975-76 (see, Hoepfner, Zagorski, and Wellisch, 1977, for more
information), we look at Title | and school poverty. From Table 4-1 we can see that the
correspondence between concentration of poverty and being a Title | school is reasonably
large. At the low level of poverty, half the schools offer Title | services but at the high level

almost 85 percent do. N )

The supenimposition of region onto the poverty distribution of Title | schools can serve to
dentify those regions in which the 'targeting’ of schools is more or less closely aligned with
the intentions of the Title | allocation formulas.’Regions 1n which such targeting conforms
well ought to have small percentages of low-poverty (0-19%) schools participating and
much higher percentages of hngh-po»erty (30-100%) schools. From Table 4-2 we can see

Table 4-1
=
Percentages of the Nation’s Elementary Schools Offenng Title I,
~ by Poverty Concentration
Poverty Concentration Title't Schools Non-Title | Schools Total *
0-19% poverty enroliment . 508 - 49 2 100.0
20-29% poverty enrollment 767 T233 100 0
30-100% poverty enrollment . 845 155 100.0
T = [
Total ~ - 675 : 325, N 100.0 '

\ote P}o;ected numbers supporting the percentages can be tound in Table A of the Appendix.

Table42 ~

"Projected Percentage of* Schools Offering Title I,
by Poverty Concentration and Geographic Region

% Poverty Concengration of Schools .
Geographic Region _ R.?(g; t(;?sal
0-19% 20-29%" 30-100%
New England 519 83.8¢ 789 . 66.4
‘Metropohtan Northeast 613 868 838 . 713
Mid-Atlantic 559 71.2 - 894 71.0
Southeast 367 69 1 89.4 : 78.1 )
North Midwest 611 870 78.9 68.9 '
9
South Central 391 736 . 88.0 - 73.
Cenfral Midwest 635 9314 816 73
North Central <422 76 8 752 . 554 ¢
Pacific Southwest 14.4 501 693 8.7 v
Pacific Northwest 495 737 95.8 ,®50
Poverty Concentration Totals 508 76 7 84 4 s 67.5

Note: Projected,numbers of schools can be found in Table A of the‘/\ppendnx. - '
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.mid-level poverty schools offer Title | than high-paverty schools.

< . .
that no region displays any reversal in the order of percentages over the poverty categories.
Half the regions have relatively more ‘mid-level’ poverty sehools offering Title | than “high’
poverty schools. The regions appearing to conform most o allocation intentions are the
Pacific Southwest, Southeast, ‘and South Ceritral: while those appearing to conform least
are the North Midwest, Central Midwest, and N’T:é[gpolitaq'Nonheast. .

~

- S ®
Table 4-3 shows the corfespondence between the proportion of poverty and the presence

of Title | programs as it varies across seven categories of urbanism. Here one sees that the
pattern across all degrees of urbanism is the same as the overall national picture, except for
rural districts. In those districts there is a slight reversal in which a greater percentage of

.

The three categories of cities, with populations over 50,000 conform best to the alloca-

tion intentions.” ' . Coa =t , ‘
.0 TN ' o :_ : "{; X s . M
e v VR Y - N .
‘ o W v ] '
) .. Tible.4-3 . y .
.. Projected Percerftage of Schoolg, Offering Title I, .
S ;- by Poverty Concentratioff éﬁ Urbanism -~ . . .
o~ « -
\ B . ; . . . . u:s .'
Urbanism - e Poverty Concentration of Schoo/fs:‘ 'Urban.'ism
| S 019% 7 2029%  30-100% . [Totals
o . . I 3 3
. 0 » [R .
ity of over 500,000 N 143. - 255 74.2 y 562 -
City of 200,000-500,000 : 129"« 481 73.0 L 49.2
City of 50,000-290,00,0 . s 180, 53.8 78.8 \ 48.5
Suburb of city .- - 459 66.6 73.7 51.5
City under 50,000 572 . 79.6 . 91.2 - 727
Rural area near city . 68.4 84.6 89.2 76.8
Rura\area not mear city 66.2 91.2 - *88.1 81.3
Poven} Concentration Tbtals 50.8 767 ¢ 844 67.5
Note' Dnscrepa;wcu'e_s within and between tables are due 15 rounding errors. %
. z
n\ ? .! ,c

-

STUDENT ACHIEVEMENT, SCHOOL POVERTY, AND TITLE |

-
1

Achievement and CE. After schools are identified as eligible to offer Title | programs,
they are to p‘rovif services (purchased with Title | funds) to the educationally most needy
students Due to e sequential natyre of the process for getting funds and services targeted
to students in various sites, and due to the fact that the criterion changes from an economic
to an educational orientdtion, not all of the lowest-achieving students in the nation will
participate For example, such students may attend schools that do not offer Title I; they
may not be the lowest of the low-achieving in their school; or they may be in a grade that is
not participating at their school. ‘

33




/

1]

Although we may not expect®an exact correspondence between a student’s achievemént _
and participation in Title I, if students are groyped by their participation status, we would
expect Title | students to rank very low. This expectation is borne out in Table 4-4, that

presents unweighted data from the SES representative sample from the fall of the first year
(1976) of the study.

-

’
-

v

For both reading and math, Title | students always have thedowest mean achievement, with

non-compensatory students (in schools offering compensatory services only from sources
other than Title 1) always having the highest. It may be noted that the compensatory-
education (CE) students always have the three lowest achievement means, and the non-CE
students always have- the highest. Table 4-4 also presents some other mformﬁ‘rron of
interest; Jooking down the columns, we can see quite clearly the resmfts of the difficulties of
selectnng low achievers at grade 1 (where achtevement tests are unreliable and achieve-
ment 1s only partly academic). The standard deviations in Table A of the Appendix confirm
this point The grade 1 difficulties seem to be not.sq great for selecting participants in math
CE programs, however. While there is a slight trend for the means of the CE students to be
lower at the higher grades (cross-sectionally), the means of the non-participants seem to-

. remain fairly constant. It 1S this cross-sectional phenomenon that has been Iabelled ‘the
. widening achievement gap.’ ~ i : -

Teachers' Judgments of Need for CE. Table 4-5 presents information on CE participa-
tion accordingto teachers’ judgments of students’ needs for CE, an acceptable student-
selection cniterion according to Title | segulations. Our data are based on judgments made
for each student, separately for reading and math, by the homeroom teacher. We can see
from Table 4-5 that more Title | students are judged needy by their teachers than any other
group of students. both for reading and math. The ranking of the groups by judged need 1s
exactly the same as the rankings by achlevement in Table 4 4,
o«

We have converging evidence that, in general, the Iowest-qchievmg students are
participating in Title |. The evidence is that teachers’ judgments are rather credible,
although we cannot assume that they would remain so if achievement test scores were
not also commonly used We_can also see from Table 4-5 that there are few trends over
grade, except that more other-CE students in other-CE schools are judged to need CE as
grade’ increases.

r

" +In a more theoretical véin, we investigated the variables that explain (in a regression sense)

whether a student is selected for Tatle | and whether a student s judged as neeamg Ct by
the classroom teacher. The. pracucal imphications'of this work concerned the advisability of
recommendmg teacher judgnient in lieu of other (more objective) methods for selecting
participants. If, for example, we found that race/ethnicity was important 1n Yeachers
judgments of need. but not important in explaining actual participation (it wasn’t found to
be a useful predictor of either), regulations for selecting students to receive Title | could be
altered to reduce bigs that might have been indicated by the finding. Table 4-6 presents the
a\erage vanances accounted for by each of the stable predictors for both Title | participa-
tion and judged need for CE.~ .

Generally the overall predictability of Title | pamcnpatnon 15 shghtly lower.than the predict-
ability of CE in general ($ee Wang, Hoepfner, Zagorski, Hemenway, Brown, and Bear,

34
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1978). When teachers judgments are substltuted as the criterion to be predicted, and par-
ticipation statustis ot allowed to enter as a predictor, predictalylity 1s considerably higher.

-

For reading judgments, it seems that the best predictors are current achievement, previous
year’s receipt of CE, and economic status; for math judgments, the best predictors are the
same and in the same order. The relative differences in the percentages of vanance
accounted for in the prediction of the two cnteria do not support ar® interpretation that
selection and judgment by teachers are based on different considerations. .

.

)
.

Table 4-4

{ Average Achievement of Students, by CE Status and Grade

¢ - Readi .
Reading ‘ eading Percentiles

CE Status

Gr. 1 Gr. 2 Gr. 3 Gr. 4 Gr. 5 . Gr.6 |

Students in Title | Schools

Title | students 39 26 24 25 22 22
Other.CE students 42 - 41 37 36 , 35 33
Non-CE students 49 52 . 53 . 52 52 53

Students 1n Schools With Only Other CE ) -
CE students : Y - 42" 33" 33 33 27 26
Non-CEstudents 54 64 62 61 60 59

Students 1n Schools With No CE )
All students - 48 48 . 52 53 53 51

. Math . Math Percegtllés

CE Status

Gr.1- Gr.2 Gr. 3 Gr. 4 Gr.5. Gr. 6~

Students 1n Title | Schools * . o - \

Titfe | students ' 34 29 24 29 26 27
Other-CE.students  ° . e s 42 36 39 40 38
"Non-CE students . 49 49 48 4 50 49 50
Students in Schools With Only Other CE . .

CE students ‘ .4 40 38 36 29 29

Non-CE students ’ 55 59 58 56 57 56

Students 1n Schools With No CE .-
All students 48 . 48 50 50 52 52

.

Note Standard deviations, sample sizes, and means calculated to two decimal places can be found in Table B
of the Appendux —_
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Table 4-5

-~

Percentages of Students-Judged by Teachers
as Needing CE, by Their CE Status

) \ . In Schools with Only In Schools
In Title | Schools . Other CE With No CE

\G © Title 1 Other-CE Non-CE Other-CE Non>CE , ANl
rade Students Students Students Students Students Students

(3

Not Not Not Not Needy Not Needy : Not

Needy \eedy f‘l‘f"’, Needy MUY Needy NeedY Needy Needy Needy
i)

- - Reading' . )
b 80 20 46 74 16 84
88 12 59 6 12 88
87
86

13 52 p2) 14 86
14 51 ) 78 15
87 13 60 : 78 " 87
® 87 13 58 83 16 84’
v

Across . " ’ g
oros 86 14 sa 78 8, 14 8

39 2 78 52 86

49 21 79 51 90 |

57 21 79 s3 87"

53 2 78 64

45 23 77 71

56 20 8 68 T og7 18

D)

54 22 78™46 39 87 2

o\

rting the unweighted percentages can be found in Table C of the Appendix.

Achiévement, Pove nél fE. Funds are distributed to schools based, on poverty

because it is believed t hdse schools will also have large numbers of low achievers

‘Therefore, it is impoRagt to note the correspondence between achievement and poverty at

the school level. Students scoring at or below the 35th percentile on normed reading and

math achievement tests were defined as ‘low achievers’ and, were aggregated to provide

school percentages of low achievers. Mean percentages were then projected for Title I and

non-Title | schools by the three poverty categories. The projected means are presented in
Table 4-7. The percentage of low achievers varies directly with concentrations of poverty.

Title I schools have higher percentages of low-achieving students, except at the middle=
category of- poverty. This middle category is, quite likely, in the\géneral range where

many districts have to stop selecting schools for Title I, so the reversal of percentages is not

totally unexpected. ‘

¢
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Table 4-6

Percentages of Variance of CE Selection and judgment of - o
Need Accounted for, by ‘Student Characteristics
‘

P . CE Selection Teacher’s Judgment of CE Need
Predictor ) *

- Reading Math - -Reading . Math
Teacher’s judgment of . . J
need for CE . A 26.3% 17.3% - - \
Previous year’s CE receipt .4.4% . 6.2% 249% - 16.4%

Pretest achigfement . . .

(percentile~sore) 0.3% 0.3% 15.5% 12.3%
| Other langhage spoken - — . ' ]

in the home 0.1% 0.1% - 0.4% 1.5% LN

Economic status index 0.1% 0.2% : . 1.4% 2.3%

» .
1 Total vanance accounted 31.1% -, 24.1% w 42.2% -32.5%
S
Note Discrepancies are due to rounding errors. More complete statistical data on the regression analyses can
be found in Tables D and E of the Appendix.

[ -
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Percentages of Low-Achieving Students in Title I and Non-Title 1 Schools,
by School Poverty Concentral'ion

U'.'e 3 Poverty C,oncentraho\n of Schools Across
Pamqpat:on' e 0-19% 20-29% 30-100% | Poverty Levels

* | Ttle I schools 16.2 23.7 40.1 28.6
Non-Title | schools 15.6 . 25.5 35.8 20.3 .

Across Title | status_ - 159 24.1 39.4 . 25.9
‘ SN\ o - ’ }
In Tables 4-8 and 4-9, we introdué§ region and urbanism into the tabulations of percent-
ages.of low achievers in schools withd nt degrees of poverty concentrations. It appears

that the large cities and the rural areas in the New England, Mid-Athantic, Seuth Central,
Central Midwest, and Pacific Northwest regions contribute Jo the higher low-achievement
percentages for non-Title | schools in the.middle poverty category, Comparison of figures
for Title I and non-Title | schools in the right-hand columns of both tables shows that no
. region or type of area has Title | schools with a lower mean concentrafion of low achievers
" than non-Title | schoqls. To the extent that this comparison indicates how well targeting of
Title | to schools with low-achieving studénts has been, the Pacific Southwest region and

the very large citiesdo the'best,job, while the North Midweskand Central Midwest regions

L2

and gygburbs‘do the worst. >
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. .
Percentages of Low-Achieving Students in Title I and Non-Title | Schools,
by Geographic Region and Poverty Concentrat){m )

~

Table 4-8

] . ’

. . Poverty Concentration of\SchooIs
Re%:)l:' Partici a;ion i — » Overall
: patis 0-19% 20-29% 30-100% )
New England L .
Title | schools 161 - 186 29.7 21.9
" Non-Title I schools S~ 133 19.9 : 16.3
Metropo/[itan Nonhee;'st .
Title | sehools 13.5 269 ¢ 40.7 - 25.1
Noo-Title | Schools i12 12.3 299 14.3
Mnd-/:gli—aﬁuc '
Title'T'schools 15.0 4, 241 39.4 28.1
Non-T‘nle I schools 16 4 321 - 33.8 21.2
Southeast
Title | schodls 292 ’ 319 . 43.0 40.6
Non-Title | schools 19.3 292 » 429 293
North Midwest *
Title ) schools 4 14.6 220 ~ 36.4 - 213
- « Non-Title | schools 150 22.4 : 35.5 3 - 18.4
-. 4 South Central ‘ 3
Tuitle\] schools 17 2 238 895 3;8
Non-Title | s¢hools . 16 6 288 . 36.7 23.8
.
Central Midwest . N
" Title 1'schools <16.4 23 32.2 . 21.6
. Npﬁ-Tl(Ie } schiools 15.5 v 232 29.5 ~ 18.1
[ North Central . . .. ‘ X
Title } schools '\ . -18.2 - 184 =353 22.8
Non-Title schools 124 . - . f16d 2283 139 .
Pacific Southwest .+ X ' ~ -
- Title | schools 23 & 32.1 514 41.8
Non-Title | schools ' 175 <272 417 - 22.8
Paciic Northwest K - . )
Title | schools 18.8 ]7 8 39.4° 24.8
Nop-Title schools 193~ 49, + 200 . 19.5
N - N ; ° ) :
National Totals * ' ) N , .
Title 1 schools : “162 L IRVEY/ S0 28.6
Non-Title | schools 15.6 ) ¥5.5 35.8 . 20.3
'} \ ’ '
“Note Projected numbers of sct;ools can be found 1n Table A of the /_Appen(bx," N ,
¢ ’ @ . f‘ ’
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Table 4-9

y

Percentages of Low-Achieving Students in Title | and Non-Title | Schools,
by Urbanism and Poverty Concentration

Urbanism * Poverty Concentration of Schools overall
Title § Participation ° ° A% 20.29% '30-_100% - era
City of aver 500,000 ” " T, . ¢
Title 1 schools < 173 296 57.1 53.7
Non-Title | schools 17.0 3019 393 283
City of 200,000-500,000 .
Tutle | schools 243 269 48.9 ~ 434
NontTltle | schoo!s 198 23.8 35.3 24.7
City of 50,000-200,000 4 ‘
Tutle 1 schools ,19.6 30.6 405 356
Non-Title | schools 15.5 24.6 341 19.8
~ -
Suburb of aity
Title I schools 14.0 24.8 33.4 - 18.9 .
Non-Title | schools *139 Y247 45.1 16.8 ..
City under 50,000
Title | schools ! -14.8 21.8 ‘\’\}&O 24.7 |
Non-Title I schools 15.6 28" 34.4 18.7
Rural area near-city- /
Tule t schools ' 176 217 36.8 24.1
Non-Title | schools 161 30.1 _ 35.5 \ 20.2
Rural area not near city . - .
Title 1 schools 18.1 243 38.4 297
.Norr-Title | schools 16.4- 26.0 31.7 21.8
National Tatals
Title l.schools 16 2 ~ 237 40.1 28.6
" Non-Title I'schools, 15.6 25.5 "t 358" 203 .

.

T

Note Projected numbers of schools can be found in Table A of the Appendix.
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Tables 4-8 and 4-9 tell Us something about how well Title 1 1s térgeted to schools in terms of
the low achievement of their students (a criterion that does not directly’enter into school
selection), but tells us nothing about the students who actually participate in Title I. To get a
picture of how well CE senices are targeted to students, we altered our concern to the
percéntage of regular achievers (scoring above the 35th percentlle) who participate in CE.
We limited our search to the 213 CE schools in the first Jear of the study. The percentages -
of schools in"each region or area of urbanism with more thar, 10 percent -of their regular
achievers in CE programs are presented in Tables 4-10 and 4-11. The data in these tables are
unweighted, and based on small samples, but they do reveal some trends.
3

M almost all cases, there 1s a large percentage of Title | schools\p the ‘more-than-10-

© percent-of-regular-achievers-in-CE' category. Although we cannot »fle out the possibility
that Title,! services are just badly mistargeted, we believe th e bad record for Title | is
largely caused by the nature of the CE categones and the programs with which it is being
compared. Our category of Title I schools includes schools that also have other CE, so the
poor .targeting may be worsened by those additiortal CE programs. Other-(;E programs,
when they are not layered on top of Title | (as they aren’t, by definition of our catergories)
tend to be much smaller than Title | programs, and therefore serve fewer students. We~
woultl expect that smaller programs are easier to target well, even if their selection criterid
are not as clear as those of Title I. Our rationale 1s confirmed, for example, in Table 4-10,
where the Pacific Southwest ha$ the worst targeting for non-Title | schools. This region, of
course, contains California, which has one of the most extensive,state CE programs in the .
nation., Qther things being equal, the larger the program in the 4.c\hool, the more we can
exp;c/(to see mistargeting of CE services to regular achievers. ' .

i .
'
~—

Table 4-10' )
. e
Percentages of Title | and Other-CE Schools, by Reglon,\WlthNiore Than 10
Percent of Their Regular Achievers Participating in CE Programs

L]

ékographic Reading . ,/ Math >
Region ) Title i Other-CE Title 1 Other-CE
New England , 69 25 0 0
Metropolitan Northeast ) \ 0 = . 30 0
Mid-Atlantic B 76 18 47 : 17
Southeast : 35 50 30 0,
North Midwest ' 33 o 29 3 33 14 .
1 ;-

South Central 44 . o - ° 37 0
‘Central Midwest 47 20 41 . 20
North Central 47 20 13 ¢ T 20
Pacific Southwest , 64 63 73 ' 63"
Pacific Northwest 58 ’ 0 25 0

+ Note 'SJmplé 21286 supporting the unweighted percentages can be tound in Table F of the Appendix




5 . Table 4-11°

1

Percéntagés of Title | and Other-CE Schools, by 1fbanism, With More Than 10
" Percent of Their Regular Achievers Participating in CE Programs

v ° Reading / Math
Urbanism )
Title 1 Other-CE Title { Other-CE
City of over 500,000 80 . 0 80 0’
- €1y of 200,000-500.000 N - i . 0 - 50 40 <
City of 50.000-200,000 - 50 8 21 o .,
Suburbofaity , ¢ . 15 14 23 14
| City under 50.000 56 133 . 24 8
Rural area near city . C 47 29 . - 35 29
Rural area not near city ¢59 YA 41 67

.

] ’
a Note Sample sizes supporting the unweighted percentages can be found in Table F of the Appendix

a

t

Anothef way to gain an understanding of the nature of schools with differeat success in
targetigg CE to low-achieving studeénts is to calculate averages of cefain _school
characteristics for each category of targeting stccess and then to compare the averages to
see if there are distinct differences among the categories. Eight school charactéristics are so
treated in Table 4-12. Keeping in mind that tHe leftmost cotumn signifies ‘good’ targetipg of
CE (few regular-achieving students participate) and the rightmost column signifies bad

targeting, we can see that: \ ) -

3
-

® schools in larger districts tend to serve more regular achievers; : ‘
/) " poorer schools and schools in poorer districts tend to serve more regular achievers;

V= schools with higher rates of parent/commuynity involvement tend to serve more

o

" " regular achievers: and )j )
¢ schools with more minority students tend to serve more\tegular achievers.

v
-

.

Differences accordifmg to schools size and expenditures are not strong, except that schools
in the highest category of poor targeting have very low per-pupil CE expenditures (probably
caused by a greater number of participants overall, who serve as the divisor in creating tfae
per-pupil“index). ’ - < :

-0‘: X

MINORITIES, SCHOOL POVERTY, AND TITLE |

.

5o farin qur consideration of the distribution of Title I, we have addressed only one educa-
tional concern—achiévement. Issues of poverty, refion, and urbanism are political. The
minonty Status of participating students 1s another g8litical concern. Even though Title | 1s

not, pruna facie, a minonty program (and such copsiderations do not appear directly

in the laws or regulations), to the extent that minorities reside in areas of high poverty, and ")

to the extent that they are low achievers, we would expect their participation rates to be
higher than for non-minority students. The students we classified as being mmorit}' include \

3

\
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i/ Table 4-12 . ‘

- School Characteristics for Title | Schools With Variolil.s l;ercentages )
of Regglar-Achieving Students Participating in CE Reading Programs .

. Percentage of Regular Achievers
School " ) Participating in CE Reading Programs

Characteristics 0-10% 11-20% 21-40% 41-100%
Number of elementary schools in district ) 13.3 12.3 45.4 493
Dsstrict’s percentage of poverty students 24 4 268, 321 31.9
School enrollment in grades 1-6 . ", 306 313 294 329
Parent/community involvement (index) - 393 412 | 41.8 48.1
School’s percentage of minority students 19.4 19.3 40.2 49.2
School’s percentage of poverty students ™~—"~ 109 14,7 23.7 24.3
Curreny per-pupil expenditures- . $1,170 $1,274 $1,179 . %$1,153
Per-pupyl CE‘expenditures $ 353 $ .359 $ 362 S 248

~ "Note Standard dewatlons sample sizes, means calculated to two decimal places and descriptions of the
expenditure data can be found in Table G ot the Appendix. \

~

?

Ametican,Indian, Asian Amencan black, Hispanic, and all other non-whites. The pertent-
age of mmonty students in each sekool was calculated as the sum of the principal’$’
estmrates of the percentage of students in each corfiponent racial/ethnic group. ’

’ !

From:Table 4-13 we can see clear é» idence from the rightmost column that minorities do
“tend to attend schools in higher poverty areas. In the lowest poverty area, Title | schools
‘tend to have lower concentrations of minonity students than non-Title | schools, but that is

reversed ifi the higher poverty areas where Title | schools have higher concentrations of
mindrities. (We could conjecture that minority students in low-poverty areas are ch|ldren(

in upwardly mobile families who excell thelr non-minority neighbors in motivation and
achievement.) When these percentages are fyrther analyzed by region, as in Table 4-14, we
camrsee thé€ almost universal trend that lowspoverty Title | schools have lower concentra-*

tions of miriarity students than their non-Title_| counterparts but the reverse is trye at the .

.. /
L Table 4-13 . ’
« - ] .
Projected Mean Percentages of Minority Students in Title I and
Non-Title I Schools, by Poverty Concentration

¥

Poverty Concentration ; ) Title 1 Schools Ndn-Title | Schools Overall
0-19% poverty enroliment - 5.3 » 8.8 708 7
20-29% poverty enroliment 103 0y 203 12.7
30-100% poverty enroliment © 40 5 35.8 . 39.8°
* Overall Poverty Levels T %24 ' 14.9 200 -

- ”
Note Projected numbers supporting the percentages‘ca‘n be 1ound m.Table A of the Appendix. .
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. . Table 4-14 .
- Percentages of Minority Students in Title | and Nan-Title | Schools, by
" . - Geographic Region and Poverty Concentration of Schools .
L T - hd -
Region _ - 3 . Poverty Concentrgtlon of Schools Overall
Title | ?ﬁartncnp'ahon N 0-19% © 2029% 30-100% Poverty
~ 4 New §ngland , :
Title 1 schools . 2.3 17 ) 228 10.1
Non-Title schools 3.0 56 - 19.1 6.5
Metropolitan Northeast ) ; . ’ ’ .
Tutle 1 schools . 5.6 6.5 5572 2
Non-Title 1 schools . 5.4 333 47 4 14.0
Mid-Atlantic- ) ) ) ’ - .
Title 1 Schools . 40 99 , 365 205
Non-Tutle | schools 95 277 o~ 309% ¢ 153
Southeast
Tige | schools . 16.6 . 148 38.2 33.7
NagtTitle 1 schools . 143 177 1354 222
North Midwést e, ’ K
“Title 1 schools ~ 35 69 370 123
Non-Tilé | schools . 59 15.8 37.3 11.¢
South Centra! - .
Title 1 schools ) 129 .~ 196 50.6 - 40.2
Non-Title | schools 143 255 47.5 , 24.8
. []
Céntral Midwest : . , .
* Title 1 schools . 3.4 59 263 9.7 ~.
" Non-Title | schools 3.5 1.4 16 3 5.4 ‘
North Central ' ) '
Title | schools ; 5.3 9.4 326 13.7
‘Non-Title | schools . 43 139 25.4 7.6
Pofic Southwest " .
Title 1 schools ) 184 254 539 . 407
Non-Title I schools 16.7 269 41.1 - 220
Pacific Northwest i ’ S -
Title | schools "5.3 76 28.0 12.8
Non-Title 1 schools .59 6.4 0.0 . 5.8
National Totals - \ Ly
Title I schools 5.3 10.3 T 40:5 22.4 .
.Non-Title | schools ~ 7 88 203 . o+ 358 14.9

I o
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high-poverty level. The ma;ér exception occurs in the North Midwest region, where the
minonty concentrations for Title | schools are always lower than for non-Title | schools. If
the minonty percentage for non-Title I schools i1s subtracted from that for Title | schools
(nghtmost column of Table 4-14), although the size of the difference depends in part on the
overall regional minonty concentration, we can stll see that schools with high concentra-
tions of minorities are most senved by Title | in the South Central and Pacific Southwest
regions, relative to non-Title I, and least served in the North Midwest.

Table 4-15 presents avd@pe concentrations of minority enrollments over the seven
categories of urbamism It 1s clearly in the cities, at all levels of poverty, that Title | schools

v A Table 4-15

 Percentages of Minority Students in Title 1 and Non-Title 1 Schools,
by Urbanism and Poverty Concentration of Schools

Urbanism Poverty Concentration of Schools &kall
Title ¢ Partrclpahon " 0-19% 20-29% 30-100% Poverty
S
Cuty of over 500,000 . .
Title 1 schools 332 439 850 . 803
Non-Title t schools 216 398 57 4 391
City of 200,000-500,000
Title | schools 228 291 677 579 7
Non-Title | schools ~ o142 184 442 230
City of 50,000-200.000 -
Title 1 schools . 137 258 502 407
Non-Title | schools 10 2 227 406 170
Suburb of city ‘ .
Title 1 schools . (‘ ) 56 18 1 396 131
Non- Tlde ! schools 84 231 366 11.3
City qnder 50 000
Title ! schools . 44 90 336 17.6
Non-Title | schools * 78 149 N 259 107
Ru'ral' area near City
Title 1 schoots # 37 95 281 121
Non-Title I schools 37 107 277 ). 75
. Rural area not near city ’ \
Tile I schools 44 49 26.0 15.3
Non-Title | schools | 51 108 163 89
National Totals
Tutle §school® 53 103 5 224
Non-Titfe } schools 88 . 203 358 149

Y ~

Y

Note Projected numbers ot schools can be found in Table A of the Appendix




/ N ¢ r . *
v ) . L . N o
have high minonty enrollments, absolutely wih regard to overall populatfon‘expectatp_ons,‘
and relatvely with regard to non-Title | schools. At the highest poverty level, regardless of
urbanism, Title | schools enroll higher percentages of minonties than non-Title | schools,
but the same is not-true at the lower pgverty levels. ' i
/ ' ' PR '\ :
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SCHOOL SIZE ;

L4 ¢
1] -

"Theslast charactenstic we look at with.respeét to s¢hools that offer Title I.1s their size. O
Iogg-étén‘drng requirement inc rporategd into Title | law and regulations is. termed
‘comparability * It requires that iges provided by state and local funds be comparable
throughout the participating district. (with certain exceptions). Comparability makes it
imposstble for districts to juggle funds and senices among schools so as to effect a
reductron in state or local support tQ schools that receive Title 1 funds resulting, for
example. in a lowering of the property tax rate at the expense of the Tatle 1 grant. One of the
problems with the 1déa of comparability is that provision of the same senjyces may involve
different costs- for small or large schools” or for schools.in pear or remote locations.
Exceptional schools.” as we will call"them, result in complications for distncts, that, for

, example have a few small and remote schools. To maintain exact comparability the district
would have to make costs equdl in all similar schools, either toathe higher costs of the
exceptronal schools. thus ralsm%:dlstnct"tax requirements, or to the’ lower costs of the large
and near schools, thus making it impossible for the small and‘emote schools to provudp
adequate educational senvices. ) T .,

-
-~

. . .
In the example above, we discussed séhool size and remotgness & contrddutors to district
problems 1n meetupggcomparability requirermients. Because school size Is easier to assess
than remoteness. #%.Congress wanted information on the distibution of small (less than
100 students) and large schools, so it would have an idea of the results of wniting an excep-
tion mto the law whereby small schools tould be excluded from district” comparability
standards In Table 4-16 we tabulate the,percentage of each region’s schools that are small,
and in Table 4-17 we do the same for the categones of urbanism. We also report the

percgntages of students enrolied in the small s¢hools. : ‘

’
®

From Table 416 we can_see that the North Central region has the highest percentage of .
small schools, so therdistricts in that region could expect to see some simphfication of their
- comparability reports. The Pacific Northwest, Céntral Midwest, and New 'Epgtand regions
also have farge percentages of small schools. As expected; Table 4-17 shows rural areas as
', having higher percentages of small scho?ﬁ. ' . .

’
. - ‘

When we look at the distribution of large schools (enrollments of 100 or more) over region
or urbanism and poverty, as in Tables 4-18 and 419, we can see that comparability
requirements (expected to fafl most heavily on districts with large and poor schools) will be
" greatest for the Southeast and South Central regions and for the' large cities where ther
simply greater poverty, and will be least for the North Central ang.Pacific Northv
regions and for Suburbs and rural areas near cities. _ . 1
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Percentages of the Nation’s Elemental:y Schools That Are Small
(Enrollments in Grades 1-6 Less Than 100) and of
Their Enrollments, by Geographic Region

Region Percen(a)ge of Schools Percentage of Er;mllment

New England ‘ 16 1 39
Metropohitan Northeast . . 0.6 0.1
Mid-Atlantic ° * 56 o 1.2 .
Southeast , 35 0.7
North Midwest | 5.0 L
"South Central nz . . — 23
Central Midwest T ' 161 4.2
~North Central 363 72
Pacific Southwest 72 12 ’Jz
Pacific Northwest ~ * . 192 : . 36°

Total ) 93" 1.7 i

“ote Prgected numbers on which the percentages are based can be tound in Table H ot the Appendix.

«

12

Table 4-17 . . )
. r 'S R ’ ]
' Percentafes of the Nation’s Elementary Schools That Are Smaltl
g - (Enrollments in Grades 1-6 Less Than 100) and of
Their Enrollments, by Urbanism “ -
Py > . o=
Urbanism + " Percentage of Schools Pel:centsge of Enrollment
City of over 500,000 08 - oo
L City of 200,000-500 000 N 25 05
City of 50.000-200.000 15 ) 0.3
Suburb of city ' 16 o - 03
&Sty under 50 000 ‘ N ’ 37 : 08 -
Rural area near city ~ 103 . . 23
Rural area not near city . . 265 T 67
Total . : ) 93 . 17

-
0

“Note Projected numbers un whiLh the percentages are based can be found un Table | orthe Appendix

46 .




Table 4-18

1,

Percentages of Each Region’s Schools That Are Large

(Enroliments of 100 or More in Grades 1-6), .
by Poverty ,
. ° f'gverty (Free Lunch) Concentration
| Region '
0-25% 26-35% 36-50% 51-75% 76-100%
New England . 589 8.1 7.7 5.6 3.6
Metropohitan Northeast 69.2 7.7 7.7 .79 ’ 6.8
I\Qsd-Atlantlc * 54.7 14.3 1.6 ’ 10.1 3.8
Southeast . 25.8 181 . 21.0 J9.3 12.5
‘North Midwest 733 8.7 6.5 3.1 3.4
South Centril . 340 . 7 130 175 7 142 9.7
Central Midwest 632 —,  T9g: 5.9 3.2 2.5
North Central . 516 . 64 - 2.2 1.7 1.8
.Pacific Southwest 58.8 . 102 81 10.2 5.4
Pacific Northwest® 65.4 , 8.0 - 4.7 3.8 2.2
. ¥ » -
Total PEER! 110 « 1104 8.5 5.7

Note Projected numbers on which the percentages are based can be found in Table ) of the Appendix.

4
”’

‘e

Table 4-19 - .

Peréentages of Schools in Each Category of Urbanism‘ That . ° n
. Are Large (Enrollments of 100 or More in Grades 1-6),

by Poverty ) .
Poverty (Free Lunch) Concentration
Urbanism X

’ 0-25% 26-35% 36-50% 51-75% 76-100%
City of over 500,000 28.6 " 9.7 130 182 . 297
City bf 200,000-500,000 45.5 1.4 * .96 o190 1.8
City of 50,000-200,000 .55.0 12.5 < 140 11.3 5.8
Surburb of ity N 854 6.0 3.3 EN 06
City under 50,000 60.7 13.1 12.0 7.3 3.2
Rural area near city 63.8 10.4 8.8 - 5.4 1.2
Rural area not near city 363 . . 116 llsg 8.8 5.6
Total o 55.1 11.0 10.4 8.5 Y57

L3

Note Projected numbers of which the percentages are based can be found in Table K of the Appendix.

> -
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Projected Numbers of Schools Participating in Title 1, by Poverty Concentration,

Table A

Geographic Reglon, and Urbanism

2 )

AN

.

ulText Provided by ERIC L

[ < N
) . Poverty Concentration
. . " -
. Geographic R}gon p) 0-19% Poverty 20-29% Poverty 30-100% Poverty Total
Urbanism Non- %, Non- - & Non- ‘ Non-
. Title | Title | o _lele'i/* Title | Title 1 Title | Title 1 Title |
- i ) ! ; ( y
New England K 1,144 4,058 j 665 128 . 1,144 306 2,953 1,492
Metropolitan Northeast _ . 1.827 1,155 ~ 618 93! 1,271 246 . 3,708 1,494
Mid-Atlantic 1,716 1,353 739 29 2238 . 265 4,693 1,917
Southeast . 538 927 853 381 5,727 682 " 7,118 1,?90
North Midwesty 5,322 3,383 | 1,820 .27 2,290 611 9,432 4,265
4 South Gentral L - 683, 1,062 % 879 31% 3,523 - 479 5,085 1,857
--Central Midwest. 1,610 9 - 864 6] 813 184 3,287 L 1,169
North Cen!ral 834 . 145 . 489 - 148 .- 48] 159 1,804 " 1,452
Pacific Southwest 442/ S 2,621 - "\ 552 - 549 1,392 617 2,386 3,787
Pacific Northwest _ 716 - 731 477 171 * 524 23 1,717 925
B R ; >
Total, . 14,833 “14,360 7,949 2,417 19,403 3,571 42,185 20,348
City of over 500,000 * 143 855 115 336 -2,298 799 2,556 1,990
» City.of 200,000-500,000 104 698 184 199 ® 908 336 1,196 1,233
City of 50,000-200,000 -« 532 2,430 459 395 2,235 601 3,226 3,426
Suburb of aity, 3.264 3,849 71 357 793 283 4,768 4,489
City under 50,000 ) 4,787 3,586 2,592 663 5,341 517 12,720 4,766
Rural area near aity 2,503 1,154 1,078 * 196 . 1,494 182 5,075 1,532
Rural area not near city , 3,50 1,789 2,810 271 6,333 854 12,644 2,914
2
Total. . 14,833 14,360 7,949 * 2,417 - 19,403 3,571 42,185 20,348
N Q cted numbers, subtotals, and totals are sub]ect fo small rounding errors, * . U )
ERIC - 0
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Table B

IToxt Provided by ERI

. . \
)
¢ Mean Reading and Math Percentile Scores, by CE Participation and Grade*
Student CE Reading Math N -
Participation < z R § ;
Status Gr.1 Gr2 Gr3 Gr4 G5 Grné Grl Grn2 Grn3 Gr4 Wors Gre
K -

, Title P'student * Mean” 3932 2602 2433 2510 2197 22_.40" 3425 2935 2437 2921 2592  27.49
n Title | 5D, - 2497 1874 1786 °.1814 17.80 17.37 2353 2305 2084 21.97 2055 21.47
school  * N 1,602 1,762 1,880 1,540 1,423 1,163 850 858, 1,006 895 819 657

- . ‘” . N . -
Other-CE Mean 4199  40.57 3684 3567 34.60 3276  45.17 4242 3562 3948 39.78  38.31
student in SO 2576  27.63  27.25 _26.11  25.46 2542 *25.80 2861 2651 2716 ~ 2821  27.83
Tule | sépool N 815 826 ~ 706 682 & 640 724 731 626 532, 626 539 . 634
Other-CE student Mean 4188  32.88 3325 32.55 27.04 2622 4127 3997 , 3844 3565 2898 28.79
. an Other-CE S.D. 3017 2366, 24.58 23.88 2061 2082 2867 29.64 2775 2649  24.7] 22.38
school N 533 588 558 527 542 541 361 306 389 3?2‘, 404 424
. - r
Non-CE student Mean  49.24 5229 5271 5173 51.84 5331 4873 4861 4825 4972 4894  49.50.
in Title | SD 28.85 2844 2760 2781 2772 2787 2869 2845 2801 . 2825 2792 -28.44
school N 6,613 5462 5278 5434 5622 592 7411 6545 6322 6,124 632 6,546
Non-CE student Mean *54.41 6418 -61.77  60.92 6005 58.54 54,65 58.91 5836  56.28, 56.79 55.94
in Other-CE S.D. 2994 2617 2687 2750 2668 2750 2938 2738 28.16 \29.29 2835  28.80
school N 2,786 2,441 2,489 2487 2,640 4334 2957 2716 2657 D646 ,. 2,773 4,440
Non-CE student Mean  48.26 4817 5175 5250 53.36 5140 47.83 4759 4964 5022 52.1% 52.2Q
in Non-CE SD. 3037 2813 2802 2894 2962 2880 29.85 2832 2800 28.02 2971 29.06°
school N 1268 1111 1,160 1,184 1,250 1,662 1,264 1,104 1,158 1,183 1,247 , 1,659
. . '
*The reading and math scores were obtained at the beginning of the school year (Fall, 1976). \.
\ : TN
81 .
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. - B Table|C o : -

. . "Numbers of Students Judged by Teachersias Needing CE for Readmg and Math, ,
\ . by CE Participation Status and Grade N

N - , . ‘ :
- . e Co. ) s InSchogls | -
\ S , . InTitle ] Schools e In Schools with Only Other ¢ w‘:th NoCE

Title I+ - % Other-CE ~  Non-CE Other-CE) Non-

b
-~

All |

-

Students . Stud,ents - Students .+ Students Students Students
Grade 5 ; . - >
= . % Not " . Not " NotT\ “Needy - NOt %Jot J Not
: . }eedy Needy ‘Need \ Needy Needy Needy y Needy Needy NeeJ'y Needy Needy
) DLy Co .
’ \ . Reading% . .
A 1,363 393, 464 1,751 5,089 337 715 448 - 2,451 - 306 99
2 + 1,628 513 - ,353 1337 4,317 444)1 2 300 2,203 349 802 ﬂ, .
. . . ~ Ve
)3 \ 1,670 249\i . 387 357 1,143 4,324 397 1 354 2,262 336 881
4, \ 17344 £ 361 4 346 1,228 4352 379 1150 398 2,166 300 912 ...
s, ® 1297 187§, 01t 267 1y6 4501 427 120 336 2359 231,051
6 1030 152 42&‘ ¥ 313 20 5,093 426~ 129 & 707 3689770 345 1,337
=~ : . 3 .* P a . —= hd —
Total 8,332 « 1,382 2,481 2,100 ° 7,%5 " 27,676 2,410~ —~947" 2543 15140 . 1,872 5,979
X - ! o - 7 F)
. ’3‘" v , - < B ' .
. ", ‘ . K - » 1 Met‘h - g - .
Q 692 ° 215 ---731S] 4% T 1702 6,032 186 169 417 2679 ° 217, 15085
.- ‘. . - " i ’ -
2 .- 704 T w87, v v 338% 3200 . 1,428, 5388 . 154\ 150 273 2,531 ..243 908 |
"3 © 834 179 - 241 326 0394 ¢ 515 ' 208) 184 350 2,442 299  -918
; . . PPN ’ . . . : ~
4 681 229 - 2303. 347 -« 1,38] - 4917 <233, 129 426 2,305 233 979
5 717 . 139~ 306 * ' 254 1,521 4,992 ame290 120 . - 364 2,468 ©231 1056
6 538 138 82 34 1,359 5,353 »&93 fo138 597 3933 305 1,377
- kd ' \v'. ; .' . . “
'Tm-1 . 4,166 1,087 1785 . 2,065 8,785 31,838 1,365 < 890 2,427 16,358 1,528 6,323

ot rodded by £
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N : Table D
- ' * . N . !
Correlations, Standardized Regression Coefficients, and Percentages of Variances Reduced by Each Successwe,
. Entry of Predlctors of Student Selecfnon for Tl/lf I Services for Readmg and Math, by Grade .
. . ) .
. . €
r— T - = -
. Grade it , Grade 2 . Grade 3 Grade 4 Grade 5 Grade 6
Predictor E . I - .
~ {' Beta wVe r Beta RV [ od < Beta %Vee r Beta RV [od Beta RV [od Beta ‘&V,!'
- . - — A : e .
- LY v - Reading ‘ ¥ N
Teachev jdgment of . ° A\ . -
needfOffeadmsCE 82 % 178 52 00273 . L% Yo 5 52 36 273 52 31 269 52 32 20
> - ! Lad LIS . - *
Previous yeav s . ' o' - < . . . )
reachng CE recelp( 22 °.10 10 30 24 38 47 23 41 46 24 42 50 fé‘) 60 S1 3 71
‘. ﬁ R 1 . .
Reading achievement ° . .
tpercentife scoret - 141."—04 2 -3 - 09 03 -4 - 0§ 05 ° -3 -0 02 -39 - 08 03 - 36 - 04 02
Orher larguage ‘ ’ ? - o7 ’ ’ )
spoken in the home 0,7 - 0} 0 04 - 06 03, .09 -0 00 « 08 - 03 00 n 00 00 08 \—-.Ol 00
Economic Status |, _ ° - N ) . o
index” N =23 -07 04 -2 .0} 00 -2 -0 00 -3 -0 00 -2 02 00 -2 -02 00
- .
Muttiple correlation 4 . 3 - 60% 56 58 59 - .
Sample size 8166 o, 7ien 7084 3 6847 6937 VRPYA
Total % vagance 19 45 , 3 7i - 3604 /31 75 3327 L 34.27 %
' T : \ ' ) Math / N , . -
Teacher judgment ot . .
need tor math CE 37 28 137 2 R 7> 5 ¢ 29 203 40 25 16 4 44 28 195 41 23 167
Hevious vear s . ! , ) \L )
. math CE receipt 2% 15 23 34 21 41 43 29 75 39 26 57 3 78 46 35 100
- ‘ * \
Math achievement . R 3 ) v . ) . ‘
percentle score) | . 16 03 +02 - 23 - Q5 02 - 29 - 05 03 -« 25 - 07 05 -29 -03 01 XZI - 05 0,2
Other language ’ . \ ' * ) , \
spoken in the home 08 - 03 00 05 -5 01 10 0Ot o1 0s - 04 00 06 -04 o1 07 -0 Op
Economec status ' ’ S
ndex -~ 24 10 07 - 18 =02 00 ° ‘2_24 - 04 01 - 20 —QS 02 -2 -03 01 - 18 - 01 00
[y N . P
Multiple correlations 31 { 47 ’, S3 < 43 53 52
Sample wze 6757 5797 . 5.731 5 403 5.368 5862 /o
_Fotal % vanance ' 1698 267 28 34 280 2760 ‘ 2493
*t = ample correlaon of the pledn 1o with hﬂe [ particigation status of 197&77 schoot year based only on students in schools paricipating in Title ) (all non participating -
students were conudered s not rec wing CE) ‘ - N
"‘I.V - p(-vcomage ot additonal vanances riduced by entry ot the, predictor order of the predictors delevmur;ed from oniginal predictor orders with with CE particifation as the N
cmtennn iM based on the entire SES sample . . .
M tr . ) ‘ .
[MC Y - . e, 53 '

'
Aruitoxt provided by Eic:




Table E

n

Correlatlons, Standardized Regression Coefficienté®¥and Percentages of \%rlances Reduced by Each Successwe
_Entry of Predictors of Teacher’s ]udgment of CE Need for Reading and Math by Grade '

-

v

° Grade 1« Grade 2 Grade 3 5 Crade‘S}& )

Predwctor ;
Beta %V** Beta

\- . v Reading

! Presious year s
reading ( £ receipt

Reading o hievement
ipercentile sore:

Other language
spoken in the home

Economic status
e

v

)
NMultipte ¢ ()m-L)%n

Sampile wze

Total % vanance

y -
«
J °
_&"t'n(m\ years ¢ .
math (et =" o
-

Math ac k:n"«emt-m;‘
grercentale soone:
a . .
Other Language, %
spoken in the hgmee

>

feonomug status

index s

» [ d
Muttipte ¢ Orrelaions
Sample size o - h 3 to . ) 5.862
Total " vanance 2469 . 2968 441 o 3316 ) 077

i S

= v

o« wmple orrelabion of the preditor with Tutle 1 partiapation status of 199677 school year based unly on students 1n schools pamupahng in Title | (all non participating
. Students wen-um\ldt-rt-d as not recenang CEy - -~ .
<

!

-

and based on the entire SES sample § !

TNV < e nlage of .nhhhun.nl varianue s reduced by entey ot the predictur order ot the predulur@detwmmed tromgngmdl prechictor orders with CE pamcupaudn as the

ERIC 84
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Table F ’ ]

-+

-

Numbers of Title.l and Other-CE Schools, by Region and Urbanism, With More
Than 10 Percent of Their Regular Ad&e)ers Participating in CE Programs

B
s T )

Region Reading / Math
Urbanism : Title 1 Non-Title | //Title I . Non-Title |
t == ! £

»

New Englapd
Metropohitan Northeast
Mid-Atlantic

Southeast

North Midw est

South Central

Central Midwest

North Central

.

Mooy 0O

to

- N N
Pacrtic Southwest

wo oo

Paainc Northwest

Totdl

v S

City ot over 500 000
City o 200 ()90- 3&)}) 000
Civ ot 50 000- 200 000
-Sﬁbyrr) or Gty

Uity under 50 000 -
Rural-area nedar city

-

— o O v O

Rural area net near city
.

N

otal

2

- . s
«

- Notg yamBle.s based on 27 3 w hdois in the nrst vear of the studsy  that partscipated in any CE program 1t can be
seen then tnat 97 ot the schools had more than 10 percent -of their “regular-achieving students
' participating in CE reading programs and 64 had more than 10 percent participating in their CE math .
programs The remaining schools had tewer than 10 percent ot their regular-achieving students in the

rgspective OK program ‘ . : -

3




N
od Table G

) Scho)Gharacteristics for Title 1 Schools With Various.
Percentages of Regular-Achieving Students Receiving CE Reading Services

Percentage of Regular Achievers .

school & Receiving CE Reading Services

Characteristics

0-10% 11-20% 21-40% . 41-100%

. ) ) )
Numberof . 13.34 1230 ° 4540 49,25
elementary schools 1927 . 22.56 107.66 107.54
in distct 73° 43 25 .16

District's 24 40 26.44 32712 31.94
percentage ot 2090 16.17 2118 1476
poverty students i 73 3 25 16
School 305 67 312.56 © 294 28 328.69
enrollment *161 54 -7 236.67 150 31 235.01
in grades 1-6 > 73 43 25 16

Parent/ .. 333 o 4116 4176 * 4812
community : 12 35 - 16.31 12 52 18 91
1 mvo’lvemgnt . 73 43, , 25 .16

School's : A1 930 4016 49.19
percentage of 2777 31.57 39.66 39.48*

minonty s!ud{gnts 73, Y43 25 16
School's - 10.92 14 67 23.72 ] 2425
percentage of .D. 10.35 * 1631 23.35 26.66
poverty students 73 43 . 25 16

Current ' §1.170  S1.274  $1,179  $1¥53
per-pupil - $525 . $476 . $386,
expenditures ) .73 43 16

Per-participant $35 ' $248
Ct Expepdilure ' 50 3282 3i63
. : N . ‘ 16 .

N T = N 3 <

R -

Per participarff expenditures were obtained by dividing the reported total CE expenditures by the
reported number of participants Vahd expenditure data were not ayailable for one Title | schoal. The

" index of parent/¢ommunity involvement has an'overall mean of 42 1 and a standard deviation of 14.6.
. Co ’

E2




Table H (

Projected Distribution of the Nation’s -Elementary Schools With Grades in the 1-6 Range
and-the 1-6 Enroliments, by Geegraphic Region and Schoof Size "3

Y
e N

s

Small Schools - - Large Schools . Total ,'
(Less\than 100) ) . -(100 or, more) \ . ., Population

v . As -

- T r

Number Enrollment “ Number Enroliment umber Enrollment

Region

BNew England °

M
. 714 44,150 3L 1,096,448 4,445 1,140,594
Metiopolitan Northeast 3, 3,009 5170 4252999 5,202 2,256,008
Mid-Atlantic NV 27,936 6,236 - 2234407 6.610 2,262,333
Southeast “ 315, 23.213 8,792 3502054 < . 9108 3,530,259
North Midwest™ 690 . 46,944 13,007 425,762 7 - .® 3608 4,298,699
South Central .52791 6131 2,206,679 . " 6,943° -2.259°462,
Central Midwest ' 44472 N 3,738 " 017,828 4,457 1,062,297
47,184 2,075 606,228 © Tt 3255 " 653412+
Pacific Southwest 26,046 \ 5,726 " 2,238,137, 5 6,173 2,264,178
Pacific Northwiest . 25488 2135 678,868 :2,643 704,373

4 . X . , ©

North Central

\2

, Total s 341,232 " 56,741 20,091,988 X 62534 < 20,431,590
i —

Note Discrepancies between totals and actual sutns are due to rounding errors:

«
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’ - L . - Table 1 .
N - :J . . ) ® » L 2
Projected Distributiéh of the Nation’s Elementary Schools With Gra‘des in the 1-6 Range '
and the Grade 1-6 Enroliments, by Urbanism and School Size ’
-
3 Small Schools . 4 &large Schools . : * * Total 2
> . (Less than 100) . (100 or more) { Popul.&n\)n .-
Urbanism - - . -
Number Enrollment ~ Number Enrollment * . Number Enroliment
. i .
) . .
City of over SQO 000 36 3.306 . 4,511 2.308,943 4,547 2,312,248 -
City of 200 000-500,000 61 4761 2,368 953,819 . 2,429 958,579
City ot 50,000-200,000 9 . 7314 "6,555 2,377,694 . 6651 = 2,385,007 °
Suburb ot city » 150 12,726 9,105 * 3,681,238 . 9354 . *3,693,9%}
City under 50,000 . 652 43,433. 16,833 "5,692448 . 17,485 5,735,87;
Rural area near ity . 679 . 44338 . 5927 < 1,925,640 6,607 1,969,968
Rural area not near city ane - 223\350 _ 1,442 3,150,505 15,558 3,375,781
. . . _ ‘ - - ‘ E N
Total 5790 341,228 * . 56,740 20,090,287 - . 62,530 20,431,400 ,
D - : - .
Note Discrepancies between totals and actual suns are due to rounding errors. ' o N
‘ ’ AN .
]
Y]
e [
3
» \ o .
.\ . . .
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Table |

.

- Projected Numibers of Large Schools (Enrollments of 100 or More in Gages 1-6)

and Their Grade 1-6 Enrollments, by Geographic Region and Po

r

0-25%

k-4

2%35%

36-30%

51.75%

76-100%

Total

Schools

Enroliment

Schoots

Enrollment

Schools Enrolln'v‘eﬂle

Schools

Enrollment

School} AEnronent

Schools  Egrollment

New England .
Metropoiitan vonheast
Mid Atlantx

Southe st

\
Noh Mitwest

South Centrai
Central Midwet
*Norh (entgat
Pacitic Southw it

Paciic Northwest

2619
3604

3613

63 485
1 399 064
1276 353
1105 343

3204122

8% 219
99 18~
507 168
b 310 60!

340 682 °

361
399
932
o34

105 001
1534 357
324 650
653919

356 ~42

302 009
88 808
35 416

T

243197

"3 029

IR
<03
764

106 653
191 876
2633558
~02 364
23 218
.

395 359
380
17 620
201 680
39602

218
*oan
665
1734

429

gy ;S ‘36'1—626 .

6-;,13!
215935
‘261 415
652 320
164 922

.

32.235
12 %61

222524

52 199
191 813
107 5H1
392 08

52°79
257573

29573

13043
legg-

18397

.

373 1096 468
2253044
2234 487¢
3307 254

4251 812

Total «

34 345

1001 336

b 893

235810

1376 179

A}

74

’ <
Note The (imre(').mgws between todh amd the actual Mgyt due to rounding errors
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i " Table K Y . ’
Pro;ected Numbers of Large Schools (Enrollments of 100 or More in Grades 1- 6) -
. and Their Grade 1-6 Enrollmenfs, by Urbamsm and Poverty - ’
“ . - - ’ h
z . . . b {
~ _Poverty (Free Lunch) Concentration |
Urbanism » 0-25% 26-35% 36-50% . $1.75% 76-100% Total
3 L . 1‘
O Schools  Enrollment Schools  Enrollment Schools  Enrollment Schools  Enroliment . Schools  Enrollment Schools Enrollmeu!l
A * . ~ - . - - i
Q(.lv o over 300 (000 1102 601 921 31 216 "33 389 310742 827 438 5% 1332 741 075 4357 . 2 3090}0
Cay & 0\'?' maﬂgﬂ) XU 102 =32 432 2" t 113923 ‘ 234 100 285 465 203 095 M 9 103 C88 2 368 953,843
Cay ot 30 000- 200 006 31639 1302978 .8.’9 301 (231 935 . 348 261 730 285739 383 139 143 6 3555 2377770
Suburb ot Oty T 3211 "6l 338 210423 103 137 336 285 102 299 33 . 19 328 . 9105 3681271
& Caty undeg SU 000 &3 3540 33 ) Z 29h 1Ty 2092 :)99 281 \l 283 . 478014 563 180 782 16 834 5,692,588
£
Rural area near city 408 1 306 305 687 05071 584 184 464 338 106 424 81 23 216 5928 1 925,681
-3 Q : .
. Rurat area not near (ity 3652 1505 233 1 810 316 157 1719 4707 1 365 390 001 87 268 542 142 3 150,666
“ -« e
. o : .
Totat P R XY 12001 29% 6 893 2 338 105 6478 2251 210 5332 2004 146 3593 1476 167 36 742 20.090.925

Note  The dicrepancies between

o

total and actlat summs are duelto rounding errors
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RN . --CHAPTER 5.
THE EDUCATIQNAL PROGRAMS OF CE AND NON-CE STUDENTS

* Ming-meI Wang
Ralph Hoepfner
Moraye B. Bear

R Gerne Smith
Title I students are ‘offered the same number of days of instruction, but their
absenteeism s shightly higher than that for regular students, resulting 1n the fact
that they recenve about four fewer days of instruction per year. While Title |
students are recening their compensatory educational services, —non-
participating students recene othér, but very similar services. When CE services
are compgared o the basis of the number of years children participate, Title | 1s
found to have the greatest continuity. This may be because Title I 1s the most
permanent of the CE programs. or because the most needy children are-selected
for it and they are the most hkely to continue need/hg it

The framers of the Title I laws and regulations have been very deliberate over the years not
to specify what senices would be delivered in the name of Title I. General requirements
exist to focus the senices on academic areas and to epsure that they are supplemental, but
Congress has been loath.to infringe much more on local decision-making. While refraining
from interference 1n the content or process of CE. Congress did want information on some
of the more mechanical aspects of the senices that cbuld be useful 1n framing regulations
on compardbility Specifically, information was requested on length of school year, atten-
dance rates non-CE activities w Rile CE participants receive their CE services, and continuity

of CE sences o b

Length of School Year One way that schools and districts can conform to the ‘supple-
* ment not supplant” requirement of Title | would be to extend the school year for Title |
participants (other ways might involve extending the length of the school day or furnishing
summer-school 1nstruction or improying the ‘quality’ of instruttion). Average numbers of
days in thesschool year are tabulated for the six CE participation groups in Table 5-1. The
means are based on students in the first-year representative \ample. and are based on
students rather than schools 1n order to be consistent with attenakince data to be discussed
shortly. As can be seen. the meahs all hover close to 177 days, so it 1s clear that<Title !
students do not recetve more days of schooling ) -
o ’ - - »
Attendance Although the number of days that instruction 1s offered c'ak be administratively
controlled to some degree. the number of days each student receivesMnstruction i1s much
less controllable Table 5-2 provides ayerage attendance rates that would.be helpful in de- -
termining whether Title | students receive the supplemental senvices they are offered. W&
can see that CE students, Title 1 students in particular, have slightly lower average attendance
rates A difierence of about 2 5 percentage points 1s equal to about 4 days of schooling. We
can also see that attendance s better in the Higher grades.  °

B




Non-CE Actnities. The ‘supplement not supplant’ requirement for Title | presents
schools with a dilemma if they attempt to adhere to it too strictly The problem, of course, is
what to do with the non-Title | students while the Title | students are receiving their sup-
plemental Title | senices Because schools have not yet adopted cryogenic techniques for
controlling student activities, the non-Title | students invariably are doing sométhing, and
that something, if the school Is being responsible to its charge, should bé educative—but
not something ghat the Title | senvices would be supplanting. Information on what non-Title
| students do not only gives us data®n how the ‘supplement’ is being implemented, i™can
also sene to help us better to understand the results of evaluation studies. '

In Table 5-3 we can see that the most common alternative activities for non-participants are

_in the same subject area, giving a strong impression that supplanting i1s actually taking

place Less related activities, such as study, self- selected activities, hibrary: work, gym, and
field trps are also common when considered as a class of activities not likely to give rise to
accusations that Title | services are supplanting other services.

Continuity of CE Participation -Based on loud and public complaints by several large
school districts that strict obedience to Title | rules for the selection of participants resulted
in a revolving-door program for many margindl achievers, Congress also wanted informa-
tion on the continuity of Title | for individual students. This mformatuon would be useful in
considening dhanges to regulations that would encourage’ continuity instead of rugldly
enforaing ‘now-yey-qualify, now-you-don't’ rules . .

© -
.

e . Table 5-1

‘Mean\ Number of Days in the School Year, by CE PartiEipation Status and Grade

?

CE Participation _ ] €1 Gr2 ° Gr.3  Grn4 GrS5 - Grb
" Tutle, | student 1n Reading 176 7 175 8 176 & 177 8 178.2 1775
Title | school Math 770 1746 176 6 1777 1774 1759
* - ) .
e, ]
A&her ce Studentin Reading =~ 1768 780 178 3 779 1780 1771«
Titte | «hool Math e 176 4, 177 1 1772 177 1771 1774 7
4
v *
Other' CE student in Reading 178 6 177 7 \78 0 176 8 177 4 1770
Other GE_schpol Math 1790 178 3 1785 772 177 177.2
Non CE student in Reaang 176 2 770 ® 77 177 4 i778 1769
Tite I <hool  * ° Math 176 3 177 0 1776 1775 176 1 177.1
\on CE student in, Reading 178 1 178 I8 1776 1779 1778
Other CE school . Math 178 1 178 2 178 3 1775 1779 "i77%5
~on CE student 1n Reading 177 1773 177 2 175 4 1756 5
Non CEschool Math 1770 1773 1772 175 175.6' 175

1]

Aruitoxt provided by Eic:

Table A ot the Appendix

©

®

§

~

Note  Standard devigtiuns sample sizes, totals and means calc uld((# to two decimal places can be found in

ERIC
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# + ' Table B of the Appendix

—  Table 5-2, . R
- Mean Attendance Rates, by CE Participation*Status and Grade i
2 I ‘ * A
CE Participation . Gr. 1 Gr. 2 Gr. 3 Gr. 4 Ge. 5 Gr.'6".
Title | stydent in Reading 93.0 94.6 941 -946 944 949
Title § school Math 91.6 93.5 93.8 94.3 94.2 94.7
't~ Other-CE student 1n Reading 938 94.6 94.7 95.2 94.1 95.0
Title 1 school Math 94 1 95.0 94.3 951 942 . 955
Other-CE studentin ~ + Reading 94.6 95.8, 959 95.4 95.6 94.6
Other-CE school . Math .w@%.p 96.1 95.8 95.5 95.2" 94.1
Non-CE studep{m Reading , 947 95.7 938’ 95.9 95.9 9 0
" Title 1*school Math 94 7 95.6 95.6 *95.8 95.7 96.0
Non-CE student in Reading 9% 1 96.7 8 9%.4 ' 966 9.0
Other-CE school Math 96.0 96.6 9.7 9.3 96.6 96.0
- - —_— - - _—» - - -
Non-CE student in Reading $S7 %4 970 96.6 96.5 * 96.1
Non-CE school Math 95.8 96.4 970 966 ' 96.5 96.1

7

and means calculated to two decimal places can be found in

.

Note Standard dewviations, sample sizés, totals,

- 2

Table 5-3

-~ -

Percentage of Teachers in Title | Schools Who Reported That N

on-Participants
. Are Involved in Alternative School Activities While Their CE Students _
' Participate in CE Activities :

a

v .
-Type of Activities in Which Reading Teachers for _ Math T&8chers for !
Non-Participants Are Involved *° Reading Activities Math Activities
; 7 7 *
i Reading-or language arts activities 892 ., 345 1.
Math activities . ° 298 .o D ,
»Other subject matter activities 428 51 °
Study tme 312 302 ° 0,
Student selected acyvities- . 27.4 - 26.8 )
Visits 1o the school hibrary - 163 10.2
Physical education actvities 46 ¢ Ce 43
Field trips i 1.8 0.9
Note Numbers supporting the bercentages, separately by grade, and other relevant statistics can be found in
> Tables C and D of the Appendix. . .
\) Ct :'\‘ L] l o ¢
ERIC 6 ,
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We had data on CE participation for two years at the time Congress requested the informa-
tion (see Kenoyer, Cooper, Saxton, and Hoepfner, 1980 for a comprehensive d|scu55|on of
the data) For the first year (1975-76) we merely had retrospective reports of whether the
student participated in any CE reading or math programs. In the 1976-77 schoo! year our
tnformation included whether the CE was Title | or some other kind. We also collected the
participation information from two sources. the primary source being a schoo! coordinator
who was to consult school or district records, and the secondary source being the
classroom teachers who simply reported their knowledgé (perceptions) about” each
student’s CE participation (see Hemenway, Wang, Kenoyer, Hoepfner, Bear, and Smith,
13"8, for a discussion of the problems in obtaining this seemingly snmp!e mformation). '

. v

s

Tables 5-4 and 5-5 present information on CE continuation in two different’ ways In Tab!e
5-4 we cgtegorized students by their current CE statuses, and then tabulated how many
participated 1n the previous year. Because reading CE is more common than math, the
percentages are always higher for reading. Among the three. groups of CE participation,
Title lgstudents have the highest rate of previous participation. (This finduig could be the
,result 'of numerous causes—the transitory ‘natdré of many other-CE programs, the lack of
syccess of Title 1 in effecting achievemerit growth that results in a student’s disqualification,
«. the fact that Title | participants are the lowest of the low achievers, etc). The, converse ig
presented in Table 5-3, where all the CE participants in the first year are tajulated by their
current-year status The percentages are highest for Title 1, probab!y becaUSXIl'iS the largest

*  CE program. N .
W{¢ were also interested 1n learnung the extent of agreement between our two sources of
mf&mahon on CE partigipation,*and so calculated, the pércentage of teachers’ reports
(secondary sources) that .agreed with our prnimary sources. The agreement rates, presented

. . -
4 - * LY y -
" Y .
. .
- ~ . PR
'

. _ ' 1’I:abIeS-{4_ e

"

ey
r
<

Perfceritage of Students. Who Receiv E in the Previous Year,
E / by Current CE Status and,Grade /u-’( ]

¥y .CE Participation / . < Gr. 1 Gr, 2 °Gr. 3 Gr. 4 Gr. 5 Gr. 6 -
THIE | paycipaints n 197677 Reading 233 502 623. 641 678  67.2
who receed CE in 1975-76 Math 26 6~ 386 474. 470 56.2 583

- . - Py

- v . - \ B
« | Other-CE participants v 1976:77 Readifg 276 358 421 510 466 470

- who received CE > 1975-76 «  Math - 2922 33.6 237 347 31, 309
Non-CE students in 1976-77 Reading 33 64 - 94 . 89 NS .
who received CE in 1975-76 Math 227 " 27 38 45 9 4.4

° . [ k
Note Sample wizes dn which the‘percentages are based can be found in Table E in the Appendix. .

. - >

. -




Table 5-5 . et

- Percentage of Students Who Received CE in the Current Year,
by CE Status in the Previous Year and Grade '

=

CE Participation Gr.1° Gr.2 Gg3 Gr.4' Gr.5' Gr.6
CE participants 1in 1975.76. who Reading 334 437 439 400 ° 4406 35.3
received Title kin 1976.77 + Math 27,2 3514 17 33.4 36.2 * 29.8

- - 4 . B »
CEsparticsgpants in 1975.76 who Reading . 33,7 . 25.7 214 25.0 23.6 27.6
recewved Other CE in 1976-77 Math 39.2 327 210 28.1 22.6 25.0
. . '

CE participants 1h 1975-76 who t‘eadmg 329 3077 346 35.0 35.8 37.1
no longer received CE in 1976-77 ath 335 320 0 373 38.5 413 45.2

° . - =

Note Discrepancies are due to rounding errors Sample sizeon which the percentages are based can be tound
in Table F of the Appendix

»

in Table 5-6, are surpnisingly low, especially for other CE. We expected that other GE would
have the lowest agreement, simply because *the programs are generally not a5 highly
regylated and controlled as Title 1. These findings are cause for serious concernwhow can
teaghers effectively deliver supplementary CE setvices to. students if they don’t know which
students are participating? )

Id

= Table 5‘6 a . 9/
l‘rcentage of Teachers’ Reports of CE Participation That ‘

] Agree With SES CE Participation Status _ .
CE Participation Status ~ ~ Gr.1 Gr. 2 Gr.3 Gr. 4 Gr. 5 Gr. 6

Reading
Tler * ° 62.1 78 8 777 798 805 79.4
Other-CE S o400 L3 a0 430 47.7 49.3 "47.3
No CE . "950 94.1 94.2 94.3 948 94.6
] Math
Al “ b ,
Title | 58 5 69.8 . 700 7t 773 ¢ 741

Other-CE 368 2341 29.3 35.2 34.9 32.2
"No CE ° 967 % 6 96.9 9 4 96.2 . 97.0

Note Numbers on which the percentages are based and explganatjons of the data sources can be found in Table
G of the Appendix ¢ .
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Tnble A . %
ding an parti : '
’ Length of School Year, by Redding and Math CE Participation and Grade .
. . ' . ‘ -
, . T {
[ . R
a " - D *
R 1h Title +$chools . In Schools with Only Other CE tn Sc:wc'siwﬂh
@ [+]
Title § Student’s Other-CE Students ~ Non-CE Students Other-CE Students Non-CE Students All smdem;
Grade - . . -
- Mean. 2.0. N, Mean  S.D. N Mean  S.D. N Mean SD. N Mean  S.D. N, Mean  S.D. N
@ ' . — :
0y - >
s - . A :leadmg ‘e N ’ ‘
1 7671 480 1602 17677 "*a73 815 17621 653 6613 17858 350 533 1781+ 500 2786 17702 533 1,268
. ] —
N ~
2 " 17577 648 1,762 17802 298 ° 826 1769%, 562 5462 17770 392 588 17834 485 2.44) 17726 510 1000
cs : -
3 176 84 S 47 1 880 178 33 291 7 706 177 48 503 5.278 177 97 416 558 17838 487 2,489 177 15 496 1,160
s 40 ST T ses 1% 17794 306 6820 17737 493 5.4k 17683 343 527 17764 414 2,487 17536 688 1,184
o . - .
5 17824 541 1423 17798 335 640 17783 514 5622 17741 410, 542 17787 39 2,640 , 17559 673 1,250
6 17781 552 1163 17708 , 358 724 176 94 518 . 5962 176 96 366 5:11 177 57 354 4,334 175 84 603 1,662
~ - ~ -
Total 17707 562 93720 ' 17766° 356 4393 17710 550 34371 17758 385 3,289 17794 436 17177~ 17633 59% 7,635
M 4 - ’ - .
e ‘ * Math . .
. © ° A
e 17704 345 850 17638 445 731 17626 641 74l 17900 374 361 17609 490 2,957 17702 534 1264
K} < -
‘ 2 17360 6% K 8% 17706 309 62 17705 559 6545 17834 310 306 17820 484 * 2716 -~ 17730 507 1,104
ot . - - .
g 17663 515 1006 17716 323 512 17755 - 509+ 632 7846 356 389 17828 490w 2657 , 17715 497 1158
o g0 - . . .
XL sh g 177138 35%° < 626 17749 499 6124 17721 263 362 17753 420 2,646 17535 68 4,183
[ « - -
5 17738 623 89 . 17711 377 ¢ 53 17805 .49 6,32% 177,21 334 404 17788 402 2,773 97559 674 1,247.
’ . .
> 6 “17589  s80 657 77 35« 5’8 633 17711 516 654 17717 282 « - 424° 17754 361 4,440 17584 603 1659
— = - _ z
s P ) ’ :
Tatal 17657° 574 5085 17707 * 363 3688 17789 438 18189 17633 5% 7615

PAruntext provided by enic [l

-
i P

ERIC

4 k]
‘of 4
177 22 % 39274 - 17786 338 2246 .
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‘ "~ TableB S
| ! ‘ ’ o
Rates of Attendance, by Reading and Math CE Participation and Grade ‘

’ N - .

- ’ . [W
¢ . , 4 .
In Title I Schools In Schools with Only Other CE In Sc:goésswnh
! - ’ . -~ .
Title | Students Other-CE Students Non(CE Students Other-CE S(ude'qts, * Non-CE Students Al Students
Grade F ~ - -
i
Mean  S.D. N Mean  S.D. N Mean  S.D. N Mean  S.D. N Mean  S.D. N Mean .D. N
s . s
Reading . 3
. * . ’ - *
1 92 95 798 1.572 93 78' 738 796 ~ 94,72 6.81 6.252 94 59 644 521 96 08 4.95 2.685 9574 6.15 1,201
1)
2 94 55 6 65 1.741 94 63 632 810 95 66 577 5.166 95 82 563 578 9%.69 , 42 2,341 96 36 502 1,056
3 9411 714 1,847 94 71 666 689 95 80 595 4,997 9590 511 530 96 76 457 2,446‘ '96 9% 4.64 1,106
4 9456 728 1,524 9523 637 675 9591 642 5172 , 95 35 582 520 %41 507 2,414 96.62 {68 1,150
s 94 41 791 - 1,403 9414 783 623 95 84 655 5.351 95 56 579 540 9 63/ 485" 2,562 9% 53 .505 1,224
6 - 9489 722\ 1,146 95 02 703 715 %W ,609 5.769 94 61 664 539 96 02 574 4,259 ° 96 05 578 .‘;.632
A - ) M - > .
Total , 94 21 738 9233 94 57 695 4,308 95 64 631 32,707 95 31 594 3.225 96 38 503 . 16,707 96 35 531 7,369
’ N
' . . . Math ) .
o Al - - > &
! 9157 . 891 829, 9410 699 710 9470 W75 7,061 9493 630 349 959 508 2857 . 9578 ‘608 1,198
. L] . ° - . -
. 2 93 52 704 842 9502 577 - ef 95 59 584 6,254 9% 13 559 294 96 56 445 2,619 96 40 4‘99 1,051
3 9377 699 978 94 30 650 523 9562 | 618 6.031 95 80 527 362 96 72 458 , 2,614 96 95 4.66 1,106
) 942 735 ‘887 9509 62 620 < '5381. 654 5856 9547 534 3%  9%33 52 2,572 %62 468 1,150
5 99416 878 816 9415 * 800 521 9574. 648 6.038 95 24 609 403 96 62 484, 2,697 "96 54 505 1,222
. . , [-2
i 6 93 10 775 651 9555 6 81 625 96 01 603 6,347 * 9408 763 422 904 , 561 __ 4371 96 06 577 1,63/
2 . ¢ "
Total 93 56 7 86 5.003 94 71 676 3610 95 56 633 37,587 95 22 618 5-,186 96 33 505 17,730 %36 ¥529 7,358
. . . . . )
\)4 . R . B - . v ‘' - .

ERIC - o - . -




? ) Table C

Percentage of Reading Teachers in Title | Schools Who Reported That Non-Participants Are Involved in
Alternative School Activities While Their CE Students Participatg in Compensatory Reading Activities .

L \ J
. \ .
L) -~ N -~ -
Type of Activities | Grade1 - Grade2 Grade 3 Grade 4 Grade 5 - Grade 6 sTotal
in Which Non- (N=272) (N=273) (N = 268) (N=230)  "(N=201) © (N=170), (N=1,415).
Participants are ) - ¢ < : — .
Involved** % Count* % Cou\nt % Count % Count % Count.* %, Count % Count
¢
Other reading * « . '
or language , 960 261 89.8 246 89.6 240 809 186 84.1 169 777 132 892 1,234
arts activities . '
" d  Other reading * < ' ‘ ) , . -
or language arts 36.8 100 307 84, 299 80 248 57 353 71 29.4 50 312 442
> activities orily : oo ~
Math actmities 349 95 325 89 28.7 * 77 309 N 234 47 247 4 29.8 421
Activities related Vo * . :
to other subjecy 298 81 40.5 11T 433 N6 496 114 483 97 512 87 428 “606
matter aréas o0 . . : :

N
-

+ | Study ime 221 60 , 296 8 343 92 365 84 313 63 359 6 3.7 441

Student selected - 349 95 307 84 299 80 217 30 219 44 206 38 274 388

- activities . - . — ) < \ .
Visits 6 the . a3 Co . e

|| schoob tibrary  * 1407 38 135 037 149 40 187 43 204 41 182 31, 163 230
Physical education , 26 7. 55 15 5.2 . w’/\ 6.1 14 3, 77 47 8 -46 65
activities  _« . . B ©
Field'trips \» L3 33 9. 11 3 04 1 15 3 35 6 L8 25
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_ Table C (Contiqnued) /

,

Reading teachers wh\>u

have CE students . 1000

291

*

< Response Pattern

LY

1000 289 100.0 282 __100.0 245

Who marked one or -
more of the above -
activities

Who marked none
of the above’
activities

935 272 94.8 274

~

65 19 , 52 15

1

950 268 939 230

i)

5.0

\

14 6.1 15

&
3

100.0 2Q9

96.2 201

3.8

100.0‘ 182 100.0 1,498

93.4 170

¢

-8 6.6

~

12

<

L

94.5 1,415 |

~

5.5 83

*Bdsed on ‘reading teachers in Title | schools who hav.

non-participants.

-

**Multiple responses were allowed.

T.—

Percentage of Math Teéchers in Title 1 Schools Who ~l'teported That Non-
Alternative School Activities

.

"
[

e CE"_g(udents and who have reported at least one alternative: dctivity for

7/

TableD '

L

H

Participants Are Involved in
While Their CE Students Participate in Compensatory Reading Activities
! ® R .

' L

| Type of Activities
in Which Non-

Participants are

Involved**

- .Grade 1

Grade 2
* IN=137) (N=121) .

G_ra’de,.'i
(N =136)

. Sq&g'zz.
(M =126)

Grade 5 +
(N=118)

y Grade 6
-(N=106)

Grade 7
(N = 743)

]
% Count* % Count'

A
% CoGnt

% Count

% Count % Count .

‘j(a Count

Other math
. activities

Other math
activities¥only

Reading or
other language
arts activities

810 -1 777 94

36.5 3n4

38
A~

831 113 80.2 101

72 37 365 46

83.1Q

34.7

¢

98

86.?' 92
. - >
* ,g.

at 747.2. 50

13 274 29

/.

-
]

ERIC

IToxt Provided by ERI




Table D (Continued) .

Activities related - ' : - :
to other subject 263 36 314 38 36.8 50 381 48 40.7 48 387 41 351 261
matter-areas . ) /
Study time 26 31 240 29 46 47 341 43 348 ‘41 3217 34302 225
. ‘ .
Student sélected - 4 | ,. ' ¢
Activities , 299 4 273 3. 346 47 278 35 212 25 1707, 18 268 199
Visits 6 the 44 6 749 U8 16 127 16 - 144 17 11312 102 7%
school library T ’ - )
Physical education ’
atities is 2 41 s 74 10, S g A5 192 - a3 3
4 ’ -
Field Trips 07 1 25 3 0.7. 1 08 1 09 ;.1 00 0 09 ‘7.
' - Response Pattern -
N T N . © A
Math teachers who . .
/ have CE students 1000176 1000 156 1000 170 1000 .16x  100.0 " 141 1000 125 1000 935
" Who marked one or” " . , . A . .
more of the abqve 778 137 776 121« 80.0 136 75.4 126 83.7 118 © 84.8 1106 79.6 744
_ -activities . N b . .
¢ Who marked none - . ‘ . |
of the above 22.2 39 24 35 200 34 246/ 41 163 23 15.2 19 - 204 191
activities \ ' . .. . . .

- ’
.1

non-participants

ponses whre allowed.

Aruitoxt provided by Eic:

- ] et
.*Based on math teachers who have CE students in Title 1 schools and who have reported at leas! one alternative actiity for ¢,

- -
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- Table E T .
o. / . R

Students’ Receipt of CE4n 1975-76, by Their CE Participation Status in 1976-77*

.

-

]
Receipt
of CE in

Grade 1

Crade_2; ' Grade 3 Grade 4 Grade 5

e

Grade

6

Numb&r

Percent

_'  Number , Percent '
7

Iy /*
Number  Percent Number  Percent . Number . Pereent

Number

Percenf'

»

a Title !
T studénts

& .
.bher-CE *
udents

Non-CE
students
-~

" CE Pamcxﬁatnon
Statusyn N
1976-7Z 197?-'
Ed ’ »

—f v
N B
' Recewved

Not Recewved
Total
.

350,
1152
1,502

233
76 7
100.0

276
724
100 0

‘ .

« Recewed ' 3§_}

NotRecewved: o+ 926
Total 1.279
345 -

10163 <« 97

10,508, 1000

N

Received /
Nt Recéned
Toal -

33

Reading

623
LI7R
1000

788
783
1571

50 2
498
1000 *

1,045
632 .
1,677

896
502
1398

. “'888
422
1310

5
591
1.106

463
30
1293 ~°

358
100

64
936
1000

510

(§e)

1212

421
.579
1000

560
538
1.0%8

553
8 147"
8,700

823
7,934
.8757

94
"906
100 0

783
8,039
8822

783
8,427
9,210

726 _
355
1.081

566
639
1,205

- N :
762
{10,944
< 11,706

Total Number of Students® * I}

N~ 7
13,289

11 564 11 646

l

. Tle
» students
&

Other-CE
students |

. Non-CE
L students

Y

266
734
100 0
200

708
1009

Received
Not Recerved
Total

209

- 577
- ,‘7&, .
.=301

729
L030 -

Recened
Not Recetved
Total

o257
11207
11 464

Al

Recerved
Not Recewved
Total
<

-
2 2“], . 7 .

Y

.:r;g.

865

47 4
526
1000
237
763
100 0

206
663
. 869

167
9.411 .
9778

<

38
96 2
1000

14

669
968

©

542
11,760
12,302

-4
Total Number,of Students*®*

13 280

3

3

.
H.512 H,I()g

113,882

T

. e

. L

*Receipt of CE n 1973 76 was based On teacher’ s report i SBC CE particrpation status in 1976-77 was based on CER, J

"Sludents whaose teachers mdncalod ,no records avaable for them n 1

recerptin Kindergarten

ERIC Oz

Aruitoxt provided by Eic:

975-76 were excluded Please note thggfor students in Grade 1, CE receipt in 1975.76 referréd to ther
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Table F

.

-

\\

5

"CE: ;rtig;pation Status for Students/ Who Received CE in 197576* ™.

- - . . -

Title | Other-CE Non-CE
Grade D / Students +  Students + " Students ° fb\hl
v 1) N
Reading
: Number 350 353 345 1,048
. { Percent 33.4 337 © 329 100.0
) Number 788 63 . . 553 o 1,804
Percent - T 437 pL3v4 30.7 100.1**
- Number 1,045 510 - 823 2,378
Percent , 439 21.4 34.6 “ 99.9**
~ - N X
) Number 896 _ 560" 783 2,239
. Percent 40.0 250 35.0 100.0
& o Number 8ss ~* 515 783 2,186
Percent 40.6 23.6 35.8 100.0
‘3 Number 726 T 566 %2 ) 2,054
Pergent 35.3 ‘ 27.6 37.1 100.0
1 v N
, Math : @ ,
.o . 3
] : Number 209 301 257 767 -
- Percent 27.2 39.2 33.5 . 99.9°%
) "Number 295 275 270 846
, Percent 35.1 327 321 -~ ©.99.9**
PR s . ~
! ’ ’ . N
Number 410 206 367 . 983
3'-J - * Percent 41.7 21.0 ' 373 100.0
. Number 367 309 . 424« 1,100
) Percent 33.4 s, 281 38.5 100.0
: * Number 22 . ° 263 o 1,166,
. . Percent 36.27 . 226 * 413 160.1**
e Number 357 - 299 T esg 1,198
Percent ( - 29.8 250 ° 45,2 ? <1000
& g *
- . 'l ‘ N Ty Y
*Receipt of CE in 1975-7p is based on teachers’ report in SBC. . . o
_~CE participation status in 1976-77 s based on CER., T e e e e T
**Discrepancies‘due to rounding errors. oy N ; '
) , i .
! . * - -~ . ~ I. "’
B - Lad N
\ ” - . ¢ 74 .- i *




Table G

- : < . v
Students’ CE Participation Status in 1976-77 and .
Teachers’ Reports of Their CE Receipt in 1976-77*

"

T
[

Title | Other-CE Non-CE . * Total
Students Students Students - '

. Nimber Percent. Number  Percent Number  Percent -

]

.
.

"

Receiving 1,045 75 2,185 '/ 158,
Not Recemving 638 46 . . 11,792 846 -
Total 1,683 121 'q947 1001

.

2

-
Receivirig 1,418 1.4 , 2,638 213
Not Receiving 31 9,755 787

388
Total 1,806° 146 , . 12393 1000
~f

Recewing 1,480 ﬁz 0 ' 2570 208
Not Receiving 425 34 9,787 792
Total 1.905 154 12357 '1000

Recewving 1,233 10 4 2,33 196
Not Receiving 312 26 * 9,577 . 804
Total ¢ 1,545 130 .1, . 11,908 1000

Recerving’ L 1,177 96 . A 2,258 18.5
Not Recemving 286 23 9,970 815
Total 1,463 12,228 1000_

Receving * 931 4 . 651/ 2181 151
Not Receiving 242 X 12,268 849 -~

¢

Total . 173 81 © 1,267 14,449 1000
i -

T

Math

\

Recening 7, 409 9 391 28 135 95
Not Receving - 26 703 g J1,508 € 828 12,577 905
< Totald 63 112 . .89 857 13892 , 1000

.

Receving " 49 R 1 . 352 29 1,268 . 104 2
Not Receving*™ .2 » 610 10,113 82.6 10,983 ° 897
Total 70 926 10,465 854 12,251 100:1
A .

Receiving S7 c 274 322 26 2,293 106
Not Recewving 300 25 661 . 9,554 81.5 ) 10,915 89.4
Total ., 997 82 935 10,276 842 12,208 1000

Recewving 626 - 53 339 357 30 1322 12
Not Recerving 255 22 625 s 9,559 813 10,439 * <888
Total 881 75 964 . 9.916 84.3 11,761 1000
. . AY

Recewving 651 54 328 393 33 . 1,374 11.3¢
Not Recerving 191 16 61 9,945 821 10,747 87
Total 842 70 939 10,340 853 12121 1000
Rekeving 488 34 . 34 377 26 1,199 84
Not Receiving < 171 12 703 . 12,229 855 13,103 9)6
Total 659 46 1,07 ° 12,606 881 14,302 1000

PR L

- *
B - . s\
. *CE pamicipation status was determined on the basis of CER filled by the school’s coordinators in 1976-77 Teachers were also asked to indicate
B in the SBC whether their students were receiving CEIn 197677 ————— R — —
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- ,g ( - Judith A. Hemenway and Rélph)—ioepfnert .

“In order to determine if the sample of Title' | students in the Sustaining Effects
Study (SES) contains a disproportional number of handicapped students, who
might be expected to hold down achfevement growth and thereby obscure

» measures of program effectiveness, tabylations of student characteristics were
°  -projected to\the nation. The projections indicate that the Title | sample does not ,‘.

v

have a.dispropartional share of students with handicappihg conditions.
Categorical government programs have usually been designed to serve spécific target
populations as focused responses ta. percened needs. For Title | of ESEA, the target popula-
tion |§ composed of low-achieving students in low-income nelghborhoods For P.L.794-142
(Education for All Handicapped Children Act), the targets are students with handlcaps that
impede learning or participation in school:activities. Although the words in the guidelines
for each program are clear, the differences in the concepts defmmg the two target.
populations are not so clear. In other words, it is the cause of the low achievement that
theoretically determines whether a-low- achieving child is a Title | student (an educafional
or social cause) or a 94-142 student (medical dypsychologlcal caude). Because the cause is
not always clear, especially when handncappmg condition s _debatably medlcal (e.g.,
learning disabilities, mild educable mental retardation, emotiopal dnsturbance) we can
expect some students to be in the 'wrong’ program, some in both programs “or some who,
multlply eligible, are disqualified from each program on the basis of an agsumed qualnflca-

tion for the other. Birman (1979) studied the incidences of these occurrences and con--

cluded *that duplication of services was not a major problem because teachers .and
administrators made sure that services to multiply-eligible students were coordinated.
B|rman was concerned with the duplication or denial of.services, and concerned also

nlighten the processes of making law and regulations so that such problems wpuld
be Zesolved .

/ . . S

Complementary to Birman’s concerns, interest in the 1ssue of multlply-éllglble students and’
their services in the SES was not directed at duplication of services, but at multiple par-

ticipation. Receipt of Bitman's report in Washington caused questions regarding just how

prevalent it was that Title | participants were also handicapped. The concern for the' SES

was that if special-education children, who might have Jow probabilities of normal achieve-
ment growth, ase counted as Title | students, they may depress the measures of growth for
the Title | samples. If suchrstudents are represented more in the Title | sample than in any
comparison sample, and if their grgwth rates #n achievement cannot be expected to be the
same, as that for other chifdren in the Title | sample, then comparisons between samples
may unfalrl)freflect poorly on the Title | program. )

“INFORMATION ON STUDENTS WITH PROBLEMS

o

An.instrument in the study requested information relative to the issue of the incidence of
__handicapped_students_among Title | participants. Specifically, one item of the Stud

d_students among Title ‘ ent,; ’
* ] - - - ‘ . - ,‘

*ERIC ' 77 T
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I
Background Checklist asks for teachers’ obsenations and judgments whe®er the ' student
has physmal psychological, or adjastment problems that interfere with academic perfor-
mance " It should be noted that the item posed no requirement for formal diagnosis by a
physician, psychologist, spegch -therapist, etc. The responses were teachers’ obsenations
- and judgments, and can be expected to reflect their attitudes and rationalizations to some
unknown extent. National projections of ‘the responses to this item were reported by
Hemenway, Wang Kenoyer, Hoepfner, Bear, and Smith (1978) in Table 4-7. Nationally, 11
percent of the students were judged by their teachers as having such problems The high
value of this percentage makes us wary of assuming that all, or even most, of these students
are special, handicapped, or wouId qualify for services under P. L. 94-142. "

From responses tQ a second item, we léarned that of the 11 percent, 4.8 percent received
" treatment provided by the school, 1.7 percent recefved some treatment provided by the
school but still had at least<one untreated problem, and 4.5 percent receined no treatment
from the school It should also be noted that there 4s no specification that the treatment pro-
vided by the schools met any current therapeutic standards. /

[ ]
1;@

In Table 6-1, we present a nationally pro;ected cross-tabulanon of the resporrses to this item
with the teachers’ judgments of each studerit’s need for compensatory educatuon (CE). The

/ . »

Table 6-1
A
Teacher ]udgments of Student Need for. Compensatory Education
and of Handlcappmg Conditions C
(Entnes aré percentages of students, nationwide.)

4 s

* ~

Teacher ludgment Student School Some
of Student Need® - Has No Gives Treatment,
for CE Probléms Treatment Problems Remain

No _
Treatment

X

Does not need CE 95
Needs CE L 72

Does not need CE'
Needs CE

" Does’'not nged CE
Needs CE
\ -
Does not need CE
Needs CE‘

Does not need CE
Needs CE

Does ndt neﬂed éE
Needs CE %




t ’ ' \v-\

~
< ’

4 '

_data s Table 6-1 are useful primarily as a validity check on the teachers’ responses insofar
as students with problems need extra services In summarysabout 95 percént of the"
students who ‘do not need CE’ have no problems that interfere with academic performance
(the remaining 5 percent, presumably have problems that do not interfere so much as to
make them' need CE services). More critically, about 24 percent of,the students who ‘need
CE' are judged as having problems that interfere with acddemic performances (the remain-
ing 76 percent presumably need it for other reasons). We can see from Table 6-1 that .

-

problems are much more common among the CE-needy students.

TITLE | STUDENTS AND ADDITIONAL CE SERVICES O .
Because special services to children with handicapping problems are frequently considered
as compensatory services when the services are part of some program other than Titleghwe
can, to some degree, gauge how largé the problem of the contamination of the Trtle |
sample with special students might be by determining how many Title I students also par-.
tictpate in other CE programs Table 6-2 provides national percentages of students by grade
and participation in CE programé. .

From Table 6-2 we can see that the percentages of children teceiving'more than Title | ser-
vices is very small. This finding i1s similar, in some respe;ts, to that of Birman.
In the lower half of Table 6-2, the children receiving CE ‘services in addition to Title | are
tabulated as percentages of the Title | population. These figures indicate that a substantial
proportion of Title I students (about 14,percent) also recéive other CE services. We interpret
l £ - . .

Y

( Table 6-2

’

Ve S : .
Percentaget of Students in.Title | Solely and With Other CE Services

Students in Title | Schéols With: Gr.1 , Gr.2 Gr.3* * Gr.4: Gr.5 Gr. 6

L

: National Percentages

e Reading - .,
" Tutle | ang Other CE .24 2.7 27 16 1.4 -
Title | only - , 104 137 < 130 13.0 10.8
Other CE only L. . 64 71 . 59 . 63 . 356 .
. S~ . ‘* N «
Math
Title 1 and Other CE ..09 08 ‘17 13 c 1.2
Title L only ° . 55 7.3 66 68 6.7
i Other.CE only 72 . 69 54 66 - 5.5

‘ . - Percentages of\ll Title § Students

Reading 188. 165 172 110 ni g4
Math : 141 99 205 16 0y 15.2 1271
. : . . .
e -
P N . '
. Q . ' f .‘ e .
ERIC: =V e 7 -
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these figures as extreme overestimates of the possible incidence of special s.t.'udé,nts in Title.l
programs, because not all the additional CE services are of a special education natute. If the
percentages were calculated on the basis of only those Title | students who are enrolled in
schools that- also participate in some othey CE, so that it would be p055tble for them to be

. double partlcnpanta the pro;ected percentages could be expected to’ be somewhat larger.

} . ~ ' [3

INCIDENCE OF CHILDREN IN EACH CE CATEGORY ]UDGED TO HAVE PROBLEMS
. . . 2 .

We can look ‘more specifically at childken with problems and thelr frequencies in dtfferent
CE programs. A first look at whether the incidence of problem students in Title | programs s
greater than, equal to, or less than the nncnd,ences in other-CE categories that might serve as
- comparison groups in the SES is provided in Table 6-3. The percentages of children judged
" by therr teachers as having problems that interfere with academic performance are pro-
jected to the nattonal populatlon for each of the categories- -of CE part1c1pat|on

, From Table 6-3 we can see that the incidence ot%eachers judgments of having problems s
lowest for the Non-CE students, for both readihg and for math Considering reading CE par-
.ticipants only, the incidence of judged problems 15 highest for other-CE students in other-CE
schools (a possible reflection of the special nature of those CE programs) and for the doubly
served-students in Title | , -
Among the math students, the other-CE students in other-CE schools have the highest in-
cidence of judged problems, except, for Grade 5, where the doubly served Title | students
ha\e a high incidence . Overall, however, judgments of problems are not notably more
common among the doubly-sened Title 1 students. Such judgments are ssmilar for almost
-all CE categones and grades Therefore one can conclude that later comparisions of Title | \
- students to other CE students will not be gredtly mtluenced by differential sncidences of
problems. "

t

* INCIDENCE OF CHILDREN IN EACH CE CATEGQRY WHO RECEIVE TREATMENT FOR
THEIR PROBLEMS :
Looking more closely at the children judged by 'their teachers to Rave problems that

" interfere with academic dchle»ement Table 6-4 presents. percentages of thoge students -
who received treatment..

B /. v )
For grades 1 and 2, the doubly sened T|t|e1 “students have a higher incidence of treatment
than any other category, but this fs not the case in the higher grades, where other-CE
students ftequeritly have the highest mcudence of treatment.

. CONCLUSIONSL . . . -
w1 , ’ R : -,

Teachers' judgments of their students’ physical,”psychological, or adjustment proilems that

interfere with academic performances are supported to some degree by their judgmeénts of

)

! ) $ =¥
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" those students’ CE needs. The number of Title | students who are also served by additional
CE programs is about 14 percent. fThose doubly served students frequently, but not always,
havé,a higher inaidence of judged problems, hewever, the incidence s not, very dissimtlar
_from that for the other categories of CE. Among the students with-judged problems, the
doubly served have a slightly higher incidence of recejimg treatment from the school, but
-only at grades 1 and 2 The data presented do not argue? except very weakly, that the Title |
program might sdffer in comparison to other programs because of the inordinate incidence
of handicapped students. . Sy v '

¢
.

b S . Table 6-3

_ Percentages of Students Judged To Have Problems That
Interfere with Academic Achievement, Nationwide - .

CE Participation * Gr. 1 Gr. 2 Gr. 3 Gr. 4 . Gr.5

Reading . ™ -

[}

Students 1n T:lt!e J Schdols A
Title I and other CE 182 318 15.0
. Title i only 205 ] 183 173
Other CE only . 2 16 6-+- 181
N . 7 -
o CE o9 o 83
Students in Schools with Only Other CE - ,
Other CE ' 259 30.2 293
-No Ct » ‘ 10.1 48

. [l

7

Students n Schools with No CE ”
All students 114 ) - 95 {Q
N

. Math -

.
o~ .

Students in Title | Schools
Title | annd other CE 218 170 135 37 5.
Title 1 pnly 187 191 180 16.0

Other CE only . 123+ 155 . 179 \187‘
No CE 18 15 11

Students 1n Schools with Only Other CE
Other CE g '
.. No Ct

Students in Séhools with No CE
All students

iR

Aruitoxt provided by Eic:
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Table 6-4

J ) . ’ 3

" * Percentages of Students Who Received Treatment for Their Problems,*

by Grade and by CE Category (Based on Nationally Projected Counts) [

'_ CE Participation ‘ Gr.-1 «Gr. 2 Gr.3 Gr. 4 Gr. 5 Gr. 6
* o ) . R‘eading
Students in Title | Sehoots, ) . t, v . o
“Title.1 and other CE . 78.6 703 69.1 58.7 73.1 65.3
‘ Tide Fonly . " 632w 623 551 585 60.1 61.7
, . Other CE only L 54 4 468 628 - 698 625 68.2
‘ No CE ... .. +837 . 494 595 57.3 579 - 573
y Students in“Schoolswith Only Other CE . © ,
? | Otherce © " 659~ 686 792 808 706, 890
No GE o 56.6 581 443 574 - 500 500
Students In Scngots with No CE ¢ . ‘ .
All students . A 58 3 443 560 ~ 500 58-0 524
. . - Math T ) .
Stude;n‘ts in Title | Schools : - ' 4
'Title | and other CE *° -+ 739 788 782 622 , 613 833
Title I only » ’ . 679 549 454 726 46.9 89.2
*|. OtherCE only .. 634 516 624, 458 743 697
No CE - + 546 547 611 59.4 59.8 530 °
. Students in Schools with Only Other CE ~. ' . .
Other CE Ny 62.9 595 762 873 765 89.8 -
. No CE . . Tt o591 641 Sy 570 50.8 54.8
: - V . Cee gy /
Students in Schools with No CE . . ’ :
) Al students . o 58 3 443 560 50.0 58.0 524
*Treatment was defined for this table s full or partial treatment provided by the school.. , b
) o . ’ '
AU SR
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PART Il. ACHIEVEMENT -AND COMPENSATORY EDUCATION
’ " ) . ,>
% R i,\v ; \ . ‘ - ’ '
Many inquines duri& 1978 reauthorization (and annually during appropriations
hearings) conCerned hWkand how well Title'l services (and CE in general) are distnibuted a
- the student level In the first chapter of this part, we develop several indexes of school-level -
‘targeting’—the extent to which low achievers are selected for CE participation. Some
cautionyn the interpretation of the figures is warranted, howeyer, since the application of
any’ of é\\targetlng indexes to all schools, without regard to the philpsophies underlying
their CE programs and the wide range of accépiable’ program structufing, results in some

unfair evaluations of schools. The indexes are compared on the“basis of their ments
and shortcomings. t \

. .
The second chapter addresses the use of teachers’ judgments-to select students for CE, a

practice that is widespread but not, well understood in terms of accuracy in comparison to™ ‘

scores on achievement tésts. We wanted to demonstfate how much agreement there was,
so that if agreement were high the less costly. judgment could be encouraged as an
acceptable method for selecting students. Judgments being what they are, we also studied .
whagmight influence them, so that, even if accuratg, systematlc biases or errors could be’
pomted out. v (

bread

o
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CHAPTER 7. T:ARGET!NG OF COMPENSATORY-EDUCATION

SERV1CESi '

i Charles E. Kenoyer and Deborah M. Cooper -

. o, N . % . .
In this study we attempted to develop and test a method for calculating an
index that would reflect how well compensatory education (CE) is being targeted -
to those students who need it. Several definjtions of participation and of need for
CE are studied, reflecting Uifferent notions of ideal allocations of services.
Twenty-five indexes are discussed and evaluated: none can accommodate all the
acceptable and reasonable variations in how CE services are allocated to
. students. Instead of recommending a universal index, then, we urge that whén a
targeting index is needed it be selected on an ad hoc basis to correspond with the -
rationale and implications of the program’s laws or regulations, and that the L@\

c e

be fully aware of its limitations. -
A study of the targeting of compensatory education was conducted as patt of the Sustaining
Effects S}udy'(SES) in an attempt to determine the degree to which CE services are targeted
~to needy students. The purpose of the study was to develop an index to indicate matches
. between the néed for and participation’in CE programs, and to examine the merits of the
index. The findings are intended to informr policy-makers and decision-makefs regarding
the usefulness of the derived fargeting indexes,wich might then be considered for use in
studies of compliance. . CT ) -7

.

' “ This paper does ot address CE targeting at high administrative levels, such as states and

Jdistricts, ‘but focuses on how well CE is targeted to children in schools that receiye CE funds.
The targeting indexes we report, therefore, assuthe all the prior allocations and are based
on the within-school success in reaching student® defined as needing extra services. A
-variety of indexes was developed, based on different concepts of what constitute accept-
“able or ideal allocations of CE services. We examined such a va,{iety for two reasons. First,
‘most CE}pFograms (including Title I, which is the most carefully’ regulated) allow for some
flexibility in how schools can select students to receive services. A range of selection
procedures is allowed to reach the goal of serving the: neediést students—narrowly
constrained regulations will not generally work. Second, many’schoels offer more than one

CE program, each allowing different student-selection procedures. We study the targeting .

of CE services while taking into consideration variant selection procedures. In this manner
we consider various ways to define student needs (test scores, teachers’ judgments), par-
ticipation (yes/no, or intensity of service), and CE goals (all students should be needy; all
non-CE students should not) and develop indexes based on them. - N

- We have Taken theé position that no single index of targeting can serve for all situations in,
which targeting is to be assessed."What constitutes proper assignment of CE to students may
be specified invarious ways, depending on several Eonsidierations in addition to the regula-
tions of the CE program. The selection of a targeting indgx for any given evaluation
problem, then, requires that the evaluator exercise judgmenf® For this reason, with each

-
- - *

e
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index we present the rationale for its derivation and some empirical data on its distribution
in the SES sample. /e .

Ve,

s Due to the variety of situations, the evaluator must consider many thmgs about the program

before thepsing a particular index to assess its targeting propetties: . N

® How prescriptive are the regulations of the progtam in specifying which students are
to pardicipate? Can a school, under some circumstances, decide to select aII students?
Can Jt decide to hmit the grades (and thereby the students) in which the program is to
be implemented? Can it decide fo continue senices to students even though they are
techmcally dnsquaht"ed by other Cnterla? e _ .
hd &
e Should the"index be sensitive tb conditions in whnch funds are insufficient to meet ]
eschool needs? For example, an mdex that considers only how many of the students are
< needy may be insensitive to funamg limitations. But an index that considers how
many ﬁe needy students are ta be selected for the program may be solely sensitive
to the avaHability of funds.
/ g

N ’
® Are the allocation procedures baed-on mational normative data? .

Co

* Should the targeting index consider only the selection of students, or should 1t con-
sider the instructional services to be received by them? Selection 1s, in fact, little more
than a designation that is part of the allocation procedures; it may not be a valid
indicator of the receipt of any ser(nces likely to be called ‘compensatory.’

® Should ease-of- computatnon of the index be considered. As WI|| become apparent in
th ‘% Pt

15 report,“some indexes can bedomputed very simply, whlle others ¢an be unhzed

‘only if one has access to a corputer.

These indexes will be dlscussed in sequence, beginning with a relatively simple one and
proceeding through progressivety-more complex and sophlstlcated ones. y
3
Targeting.of CE serwces can be traced, in theory, from the legislation that makes the funds
available, through the relevant regulatuons on how the funds are to be allocated to states,
- districts, and then?schools, up to the schools’ allocations of servncwb spudentd. (Other
‘papers in this volume addresslhe early steps’in this process.) For the purposes of this study,
only the last step in the allocation process, targeting within schools, will be considered.
Because targeting at that level usually depends on academic needs, each targeting index
will invelve some measure of agreement between the selection of students for CE services
—*  (or their receipt of them) and a measure of the academic ffeediness of the students. . o

In the_first section we consider different but related targeting indexes. These indexes
represent the proportions of students selected for CE seqvices who are Jn need of them.
Need is defined with sg\g?ral cutoff points on the nationally normed score distributions of
reading and math achievement tests. The proportions can range from 0.0 (no student
selected for the CE servjces at or below the achievement-score cutoff) to 1.00 (all selected R
students at or below the cutoff). These indexes are based,bn&ional definitions of need

. _ . —
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(the cutoffs) and not.on local school definitions. They do not consider the neediness of
students not selected for CE. - 3
’ [ ] ) ‘ /i'

. Indexes based on correlations between measures of need for CE and measures of selection
for CE (or receipt of instructional services) are.investigated in the second section In an effort
to consider the needs of both CE and non-CE students. Indexes for schools are always more
-restnicted in range than those computed for grades, and indexes for reading are always
higher than those for math., Although few of the values of the various indexes based on
coefficients are negative (indicative of gross mis-targeting), few of them are positive and .

' sufficiently large enough for statistical significance at the 0.5 level (indicative of non<chance
targeting). When need for CE is defined by teachers' judgments instead of test scoress the
values are much higher, 'but such indexes are confounded by a lack of independence

« between the judgment and the teacher’s knowledge of each student’s CE status. On logical
grounds, adjusted correfation” coefficients ought to be e valid as targeting indexes;_
when computed they.also tend to be higher in value. \ o

* When measures of the amounts of instructional services received are used instedd of a,
mere_dichStomous indicator of CE participation, the values of the targeting indexes are
much lower This is caused by the consideration of all schools, even those ‘without TE
(hkely to be minimal, especially for reading, because almost all schools A’ad CE students for
reading), and by the fact that amounts of services received by CE and rion-CE students
overjap a great deal.

An even greatear refinement of tqrg.é?ting indexes may be found in the third section, where
the dichotomous measures of student need for services {the use of cutoffs or -teachers’
judgments of need or no need) are replaced by a continous scale of percentile scores. The
improvement in the size of indexes, fiowever, is, little more than one could expect merely
statistically from coefficients based on a finer scale of measurement. The problem remains,
however, that the use of a nationally-fiormed” metric of nged simply cannot accurately
reflect the degree of targeting within a school, when each school must target its services or\ ’
. the basis of need relative toffS student body. - -

-

To take this relative need into account, the fourth’ section develops some additional
indexes based on the achievement ranks of students within schools. Several related indexes
are investigated that yield different values. A correlational approach relating relative need
ranking to CE participation appears to offer the most sensible and usable index of targeting.
From these indexes we can conclude that about 75 percent of the schools target reading CE

Hl beyond chance levels, afid about 50 percent target math CE as adequately. When
grades are considered, however, less than one-third of the first grades are well targeted for
readiqg or math. At the higher grades, about 75 percent target reading CE well and about
get math well. - ' JRREN

. ’
] HY ) . Y

* INDEXES BASED ON THE PROPORTION OF'CE PARTICIPANTS WHO ARE ‘NEEDY’ - &

The first approach to a targeting index e be considered is based on the minimal,
fundamental assumption of CE: namely, that all students being selved are educationally in

. ' ~ \ v
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need of services. The most obwous index designed te reflect this is'the proportion of CE
studems in a school who are educationally needy, wheré need is defined by scores on an
athievement test. In cases where all pamcnpatmg students meet the criterion, the index
value will be 10, when none of the students meet the criterion, the index value will be 0.0.
The index  ranges from zero to one, with intermediate values reflecting the degree to which
targeting among the CE students 1s appropnate . : .

The ETBS readmg and math ¢nterion scores were selected to reflect educational’ need
in the calculation of these proportions. Three different cutoff scores were selected,
and-anlyses performed in w hich students were classified as needy or not needy on the basis
of'éaeh . cw . ,

.

. t v
Below-Median Scores as the Defn/t/on of Need. The .first and highest of the cutoff
points s the SOth percentule the median. This score represents,an exttemely high cutoff for, ~
the definition of néed. We would expect to find agreement that children dcorng.at or
above a median based on natnonafnorms belong to the 'not needy’ category, but it is mot so -
obvious that the cutting score 1s low enough—lt is'not likely that we would find agreement
that*all students scoring below the median aré ‘needY.’ (Moreover, it will not likely ever be
economically feasible to provide costly CE programs to.one halt% the student population.)
Nonetheless, we, start with the median to provide a point of reference. CE students for
reading and math-were classified as needy if they scored below the national median, and as
not needy if they scored at or above it. The number of CE students at each school scoring
below the national median was then divided by the total number of CE students at that
school, to generate the index for the school. The same procedure was répeated for each |
grade. Cumulative frequency distributions of the index for schoofwqnd for grades are
‘presented in Table 7-1 for reading and for math. The indexes were based on data from each
school in the SES first-year sample (for the school-level indexes) or each grade (for the

grade-level imdexes) in which there were CE students. Notice that the; Thtervals of index §
" values in Table 7-1 (and other tables) stop at 0.96. By subtracting the cumulative percentage
at that value from 100.0, the reader can quickly determine the percentage of schools (or-
grades) that exhibit perfect or near perfect targeting. *

.less than or equal te .50} (indicating that at least half of the CE students were not needy.by
our critieron), and almdst 15 percent scored at .96 ortmore (indicating almakt perfect
targeting). For math, the corresponding cumulative percentages of schools were generally
higher, which indicate that targeting for math CE is poorer (except that more schools seem.
to have near perfect targeting for math). For both readmg and math, the first grade shows
higher percentages of schools in the lower range, ‘especially near zep, than any. other
grade, probably reﬂectmg low test validity at that grade. - ;j,,‘ .

i ‘ . .
For reading, fewer thanipercent of the schools had index values (first column in Table 7-1)

The 40th and 35th Percentiles as Délimtions of Need. Additional cutoff pomts lower
than the median, were also examined with the hope that one of them smight meet with
wider‘dgreement as a meaningfyl or useful definition of educatidnal need. A guideline can
“be obtained from another report (Kenoyer, “'Teacher Judgment of Need for Compensatory
Education,” this volume), however, in which we find that the cutting score that minimized
the disagreement between teacher classification and test classification varied somewhat

' * N ’ : ) ,
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‘ - Table 711 . T .
. T — Cumulative Percentage Distributions by School and Grade:
oo “ Proportions of Students in Reading CE and Math CE Who Score '
Below the 50th Percentile in Those Subjects / )
; Reading . a
. . ‘ M ! —
Index School . Grade1 *+ Grade 2 Grade 3 Grade 4 Grade 5 Grade 6
Value (N=206) (N=149) (N=176) (N=180) (N=169) (N=160) (N'= 146)
0.00:0 08 0.0 60 . 1 0.6 1.8 0.6 0.7
009-0.16 00 =~ 4 67 11 06 1.8 —06 0.7
017-0.24 0.0 8.7 .7 1.1 1.8 0.6 0.7 -
025032 . 00 101 28 L0 A ¥ 12, 0.7
0.33.0 40 05 59 c 19 14
041-0.48 15 6.5 _ 19 14 ’
0 48-0.56 34. . 102 . " 83 5.0 41
L Q57064 o058 ) 43.0 142 ‘8.9 e 7.5 4.8
0:65-0 72 170 6l . 188 128 14.8 13.1 9:6
0 73:0.80 286 . 772 27.3 .22 22.5 19.4 17.8
0.81-0 88 524 ° 86 L 415 372 34.3 313 " 29.5
*0.89.-096 854 ~91 3 54.5" 149.4 48.5 , 450 - . 425
j - < Math ’ \~—
. Index School ° Grade 1 Grade 2 Grade 3  “Grade 4 Grade 5 Grade 6
value (N=161)  (N=90) (N=100) (N=114) (N=113)° (N=112) (N=107)
" 000-0 08 00 44 3.0 26 00 " 00 1.9
0.09-0.16 0.0 44 3.0 Y 44 0.9 0.0 0.0
I 0.17:0.24 s 00" 67 ~ 40 4.4 18. . 00 0.0
T 025032« - 12 .89 50 - 5.3 5.3 00 , 00
| 033040 3 2.2, 8o -7 70 7.1 0.0 2.8
¢| 041048 5.6 .4 9.0 7.0 7.1 2.7 4.7
0.49-0 56 9.9 300 18.0 15.8 13.3 5.4 56 |
. | 057.064 14.9 441+ 23.0 167 21.2 10.7 7.5
.0.65-0.72 25.5 53.3 30.0 25.4 283 16,1 19.6 «
0.73-0 80 385 611 47.0 30.7 38.9 30.4 30.8
081-088 621 700 57.0 330 « 531 429 42.1
0,89-0 9% 807 80.0 610 58.8 63.7 5.7 55.1

[}

between reading and math and &er grades, but was bracketed fairly well by‘nthe 35th and
40th™percentile. The 40th and 3§h percentiles were therefore used as definitions of

educational need-in the calculation of targeting indexes: Tables 7-2*and 7-3 contain the & -

\ distributions based
respectively. Index values based on these cutoffs are, of course, lower than those based on
thé 50th percentile, because the criterion is more stringent (a. greater proportion of CE

-students must comeg from the lower achievement levels).

dichotgmizations_at the 40th percentile and the 35th _percentile,

»

Using the 35th percente, for

example, only 1 percent of the schools exhibit perfect or near perfect.(.97 or highe#s
... largeting for reading, and about 9 percent do so for math (whereas for the median as cutoff,

<
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Table 7-2

* Cumulative Pe;'centage Distribufions ¥y School and Grade: \\
Proportlons of Students in Reading CE and Math.CE Who Score
t Below th@ 40th Percentile in Those Subjects -

do—

E3

" Reading ) N

index - §thool Grade1 - Grade2 .Grade3 ° Grade4 Grade 5.  Grade 6
Value (N = 206) (N=149) - (N=176) ' (N=180) (N =169) (N = 160) (N=146) .

e

NG -
0.00-0.08 0.0 7.4 023 11, 3.6
0.09-0.16 0.0 8.1 3477 17 - 40
0.17-0.24 00 LT s "2.2 ‘4.7
0.25-0 32 15 - 134 < 63 » 3.9 65 °

s » . P

033.040 24 .oase 102 , [78" ¢ ;95"
0.41-0 48 63 289 153 - 8.9 0.7
. 049056 126 443 244, Y 161 ¢ 14.2
243 631 3} 8 217+ 201

374 792 386 N7 284
568 893 ° 568 439 ,39.6
811 %0 716 550 568 .
95.1 9.6 . 801 68 9 663 ¢

Mati\

School Grade 1  Grade 2 _g;fa‘des - Gradé4 . Grades  Gfade &g
~Value  C(N=161) 1 (N=9%0). (N=100" (N=114) (N=13) - (N=T2) -(N<107)

D N0-008 00 - 6.7 . 50 53 Y 09 ., 7o 2.8,
09-016 00 * 78. 60 7.0 1.8 . S 28
017-0.24 06 1.1, .80 . 79 L 44 . '
0 25-0 32 50. 15.6 12.0 2105 . 68
| 033040 75 200 ( . 150, 132 %115,
"0.41:0 48 13.0 23.3 18.0 16.7 12.4
049056 180 433 . 310 84 -, 257
057064 ° 261 - 54.4 390 . 27.2 336
-~ - - » 3 . » .
0.65-0.72 49.7 66.7 50.0 37.7- 49.6
073080 , 683 74.4 _ 66.0 526 58.4
0.81-0.88 820" . 789 75.0 62.3 't 743

089096 ° 901 844 . 760 ' 702 72.0
= . & i >

-~

&

the percentages of schools doing that well are 15 and 1 The achlevement test defmmon
of educational need one adopts clearly leads to different conclusmns regardmg how well ¢
schools are targetmg CE. ) oL ’ . , s ‘

.

[
P

*EFIOUS shortcoming of the mdexes in this section is that they depend onFy on the students. ,
who participate 1n CE, and therefore a school having only low-achieving students can’t help *
but have perfect targeting (an index of 1.0). Theréfore the indexes in the next. section were =
developed using both CE and non-CE students. ’ .
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.One shortcoming “of " the indexes deyeloped
unaffected by the incidence of educational ne

w

in the previous section 1s that they, -are
ed dmong the studenfs not participating in

N § 7 . \ .
- -\ - “é h ,j - - s
e . ! . " N /‘.’
N / ! Table 7-3 |, , -
Cumulative Percentage Distribitions by School and Grade: - ) .
™ Proportions of Students in Reading CE and Math CE Who ‘Score
- - Below the 35th Percéehtile inThose ﬁubiects ‘ J .
“ * - < - . NS
. s ’ T - ¥
L I - AReading, : N
3 e - g fed , ———— v ¥,
1 ndex < School Gradel.  Grade2 . “Grade3 = Graded, , GradeS  Gradé 6 )
‘ Value (N=206) "(N=149) (N=176) " (N%#180) _N=169) * (N=160) - (N=146)
N Y Y S Ol L9 -0 27 ]
‘ 009016 . - 00 ° 134 « . 40 2.2 59 - 255 3.4 b
[ 017024, o 05 174 91 T .33 65 4 25 a8
J.025032 .. 24 228 ", 19 "50 " 89 310 48
Tav o ¢ . ' ~ ! . B
/. 0330140 73 A36 199 - 1130 56 8.9
704108 .. 136 - 3847, v24d T 1720 T Tge6 e gl < g9
04905 ~ 252 725 369 s ;-gzs,xﬂ‘.;‘,znﬁ” 75 171
057064 , ' 383 . 805 03,7 ,, 289 7 298 v 956 ; , 30.8
. sy o o e . ' B i . - *
. . T Q) il . . > s ‘-‘ . "' \ . ) 'y
- a| 063072 77558 893" = 'SyETT. 1FA28 4 . 408 39.4 40.4
= [ 073080 "4 763 . 980 705, >, . 544 . 580 531 55.5
081588 932 98 0 807, - 70 6 74 6 64 4 699 . -
| 08909 990 - - %0 - 884, 806 . 799 725 747
. |, A Q‘ i Math® -~ ¢ ’
.t - PR . v, e . . . -
- Index ' " fSchaol . Grade Grade 2 ° Grade3 - Grade 4 Gfade 5 Grade 6 .
Valugs - IN=160  (N=90)  (N=100° (N=114) (N=113) -(N=112) o (81077
000008, 00 8.9 70 5.3 4.4 27 37
1009016 06 "~ " 144 10.0 70 T 62 5, 45 3.7
|--017-0.24 5.0 - 21, .T60 9.6 106 45 6.5
Jlosoesn . .75 . 233 190 =105 > 106 45 7.5 .
P . { - . ) N .
" 0.33:040 99 278 230 149 v+ 186 7.1 12.1
° | 0.41.048 17 4> . 400 27.0 19.3f 21.2 7.1 7.8
1 049056 25’5 55 6 39.0 . 21.9 327 196 270
0.57-0,64 41.6 62.2 . 480 325, 398 277 29.9°7
065072 602 722 g 447 60.2 393 . 477
0.73-080 752 © 789 730 - %57 0 71.7 554 64.5 -
0.81.088 . 851 85.6 81 6 667, ° 843 68.8 - 74.8
08909 - 907* .86 - 810 70.2 832 7723 78.5
. = 2 LI . * <
’ e ' ’ - . ) « " ’ ) . e
INDEXES BASED ON CORRELATION3 OF CE PARTICIPATION WITH NEED AND .
WITH SERVICES - . : , .

CE Corfelations that involve neediness and CE status, on the other hand, measure agree- |,
ment betweén the two varialles, with non’participants included,as well as participants, In -
this section, dichotomous jndicators of need are correlated with CE ‘status first, then with

L) . ' . - ’ 4
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measures of amount of instructional senices recened Where the dichotomous need
indicators are correlated with CE status, itseff 3 dichggomous vanablé, the resylting coeffi-,
aent 15 a~ph coefficient Where the) need "indicitors are correlated with the quan- h

. titative vanables rndrcatang amount of senvice, there obtains a pornt bisenal coefficient.

* Correlations with Inditators of Need ) - ’
The refrnement introduced with these additional indexes comes from consideration of,
students not selected for CE—students ignored in the calculation of the previous mdexes
- “First, we consider a student’s need for CE (or not) in terms of test_scores and whe,thef' or
not the student participates. Conceptualized in this way, the index will show- a perfect’
yalue when. all the CE students are needy (accgrdmg to test score) and all non-CE students

"aré not needy. . ) + -~
- “ . ’ . . ‘ o

Unmadjusted Phi CoemC:ent The kind of targeting index to be considered first 1s the
. - phi coefficient, the product-moment correlation between e dichotomdus variable
. .denoting each studént's selection for reading CE_(or math CE) and the dichotomous
“vanable derived by cutting the student’s CTBS! readrng or mathy score ‘at one of the three
.+, levels used, in the ' preceding section, i.e., the 50th, 40th, or.35th percenyle. There is
Ao, a prion basis for knowing with certainty which of the three dichotomizations will
yreld the largest values for this index, since both CE and non-CE students are :ncladed n
the calculatron ,
, ‘. .
The theoretical range of the phi coeffrc:qnt is from -1.0 to +1.0. Therefore, while the
- tables in this section are similar to earlier tables, the range of the ur'Aex values 1s different,
<Table. 7-4 contains. the cumulative distribution of the index | (phi ' coefficients) for
schools and. for each grade, for reading and math, where educatuornal need is defined by
d;chotormzrng the CTBS scale scores at the 50th percennle based on national norms.

® v .-
Looking first at the-reading distnbutions, we fnd that nearly all values are“positive, that only
1.5 percent ,of the indexes at the, school’level are negatrve and that none are large.
-Within this range, the distribution is fairly symmetrical and bell-shaped, |nd|cat|ng a wide
range of targeting accuracy. The distributions by grade have a wider range, with’
greater frequencres of extreme values inboth directions. The difference in"ranges is prab-
ably the result of the aggregation process that leads to greater reliability at the school level.
,Grade 1 has more low index values, wrthdsose’to\zo percent of them less than zero. This js

e

’

attribytable, at least in pant, to low test validity at this level, but is alsd probably mfluenced .

by lower accuracy of CE assignment {fom a relative unfamuliarity w.lth student capabilities.
L) o - '

The distnbutions are a bit different for math, with the lower end of the’ range sqmewhat
more regative at the school level. The same relative disadvantage in targeting atythe first-
grade level is apparent, and the indéx values by grade again tend to have. rea% scatter
than the school-level values. This finding suggests that targeting is generally“ better at the
school level because the student selection-|s less restricted. The schdol-level_ indexes, of
course, are lowered when schools limit CE services to, selected grades whrle there»are many
needy students in the excluded,gfades RN o ' :




Table 7-4

Cumulative Percentage Distributions by School and Grade: _
Phi Coefficients Between CE Participation and Achievement
=~ Scores Dichotomized at.the 50th Percentile, v

. Reading_ .

School Grade 1 Grade 2 ' Grade 3 Grade 4 Grade 5 ‘ Grade 6
(N=205) , (N=143) " (N=168) (N=172) (N=143) (N=155) (N=149)

v

-

48.8 . 548
66 1 . 74.2
77.4 . . 87.7
89.9 . . 98, 95.5
95.8 7 4+ 98]
98.8 47 987

»

Math
> P y .
School Grade 1 Grade2 , Grade3 Grade4  Grades Grade 6

((N=161)  (N286. ~ (N=96) (N=109) (N=100) (N=107) (N=104)

400 2 00 0.9
£ 00 ¢ L. 0.0 . 09
00 % 4 0.0 3.7
00 . 10 4.6

1.2 ) Y - ea
6.8 9.4 9.2
9.9 ; 1.2 19
29.2° 40.7 - 240 261
54.7 67.4 49.0 41.3

-

845 “. 837 70.8 . 62.4

.33-.42 . 7932 89.5 90.6 78.0 82.4 80.4
.43..52 96.9 953 - 95.8 87.2 89.8 ' 850
1 52-62 98.8 97.7 9.9 94.5 97.2 935
63- 72 99,4 100.0 99.0 9.3 9.1 98.1
73- 82 100.0 990 9.3 100.0 J99.1
.83-.92 100.0 97.2 . 991

. . i .
Note. The indexes in the middle set of rows of each subtable (- 22 to + 22) have values'that ar& (approxi-
m\ately) not significantly different from zero—or chance targeting.
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Table 7-5 contains the same distributional information, based on the 40th percentile
dichotomization, and Table -6 is based on the 35th percentile cutoff. The three’ cutoff/
scores, when compared, do not lead to markedly different distributions.-Summaries of the
school-level distributions are shown in Table 7-7 for the putpose of comparison of the
effects of the three ‘dichotomizations. For both reading and math, the 35th and 40th per-
centilé cutoffs yield higher index values than when the cut 1s at the median (50th
percentile). Targeting of readihg CE is clearly better than targeting of math CE, but there are

'« many instances of ineffective or poor targeting in both cases. *

4 +

- .

Taking the median xalue for reading among the three cutoffs (i.e.,.the median for the
phi based on the 40th percent|le cut), we find that abbut 10 percent of the vananck of
the dlchotomnzéd'dchlep‘%vent score and CE assignment 15 shargd. The best math mean,
based on,the 35th percent‘ale.cut indicates that about 4 percent (;ﬁhe variance 15 shared*by
the two \arlables The implication 15 that this kind of index cannot account for the grade-
by-grade and schod- by-school variation in how students are sélected for CE. Unless “a
strict and universal selection cnterion were mandated, this kind of index 15 likely to indicate
poor targeting. R
Lnad;uﬂed Phi.Cuerficient with Teacher /udgment of Need tor CE. In addition to the
.indexes abqvéd all based on dichotomiZations of the CTBkcores, a different index can be
“Created by replacing the CTBS dichotomies with teacher judgment of each student’s need
for CE A targeting index was derived for réading by correlating teacher judgment of need
for reading CE (needs it or does not need 1t) with whether or not the student participates in
readmg "CE, and similarly for math In attempting to evaluate these indexes in relation to the
CTBS indexes, 1t 15 important to be aware that in many cases the teachers probably knew — *
the CE status of each student, thus contaminating their responses. Therefore agreement ¥
between teacher judgmeny and CE status may be. spurlously mflated and these indexes
must be interpreted carefully. :
Table 7-8 contains the distributions of these mdexes for reading and math for schools and
’ for grades within schools For both reading and math, the correlations tend to be more
positive, for readmg> there are more correlations greater than 80 than there are negative *.
correldtions 1 any grade. For math, the positive tendency is not as strong, but it too 1s
clearly present. The teachetr-judgment criterion of need for CE serves as a somewhat better
corrélate of CE Status that the CTBS dlchotomnes but it 15 impossible, given the circum-
stances of data coIIectuon to rule out spurious mflatuon of the coefﬂcnents

Adjusted Phi Coetficients A problem with ugng the phi coefflqent’ as a targeting
index is that the theoretical range from* -1.0 to +1.0 can be achieved only if the two
. dichotomous varidbles being correlated have equal marginal probabilities. For the present
analyses, the departure from that condition can be expected to be severe, the number of
students who can be selected for CE 1s-influenced by a school’s'funding level, among other
things, and the number of needy students is not under the control of the school (at least

. : ™
inttially). Since our focus 15 upon the effectiveness of school targeting .procedures, and
because it seems appropriate {o let the extraneous influerfes enter into the value of the
targetmg |ndex we should examine an adjusted coeffnckent
- - . ¢
- - > I3
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/ : Table 7-5 .

. ;

Cumulative Percentage Distributions by School and Grade:

Phi Coefficients Between CE Participation and Achievement ° .
Scores Dichotomized at the 40th Percentile '

pennll
' . Reading @
Index School ‘Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 Grade 6
valie (N=205) (N=143) (N=167) (N=172 (N=163) (N=154) (N=144)
- 62 .53 0.0 0.7 0.0 0.0 0.0 0.0 0.0
-.52. —.43 00 Q.7 0.0 0.0 0.0 0.0 0.0
-.42..-.33 0.0 2.1 0.0 0.0 0.0 - 00 0.0
-32--23 0.0 4.2 0.0 0.0 0.0 00 . 00
-22- - 13- 00 9.1 0.6 " 0.6 0.6 1.3 0.7
-12--03 15 21.7 36 1.7 < 3.1 1.9 2.1
0202 s 315 54 29 [ 49 39 42
03-12 63 53.8 144 6.4 80 - 5.8 7.6
1322 20.5 72.7 20.4 14.5 19.6 14.3 24.3
23-32 46 8 88 1 29.9 25.0 34.4 7286 . 41.7
33-.42 766 937 485 * 453 31.5 43.5 61.1
.43- 52 96 T 979 " 671 63.4 . 72.4 675 79.9
.54-.62 995 97.9 82.0 83.7 85.3 83.1 90.3
63-.72 100.0 99.3 92.8 " 91.3 95.1 92.9 97.2
.73-.82 99.3 98.8 96.5 - 98.1 96.8 100.0
[ .83-92 99.3 100.0 98.8 98.8 98.1
" Math >
Index School . Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 Grade 6
value (N=161)  (N=87)  (N=98) ° (N=108) (N=108) (N=109) (N=104)
-625-53 00 0.0 00 0.0 0.0 0.0 00 |
-.52--.43 0.0 1.2 0.0 0.0 0.0 0.0 0.0
-42.-33 0.0 3.5 00 , 09 .0.0 0.0 0.0
-32.-23 00 § 5.8 0.0 3.7 0.0 0.9 0.0
-22--.13 06 - 81 2.1 37 09 09 1.9
-.12--,03 43 233 7.3 83 5.6- 3.7 6.7
-.02-02 75 30.2 15.6 12.0 8.3 © 47 10.5
03- 12 27.3 419 29.2 18.5 23.1 131 238
1322 553, 67.4 47.9 36.1 47.2 29.9 448
2332 '82.6 83.7 65.6 56.5 67.6% 533 71.4
33-.42 93.8 93.0 802 77-8 81.5 757 82.9
43-.52 9.1 , 953 93.8 833 ' 898 . 89 - 952
.53-62 98 . 977 95.8 90.7 96.3 925 - 97.1
63-72 . 1000 1000 99.0 .96 3 99.1 99.1 99.0
.73.82 . : 99.0 97.2 100.0 100.0 100.0
.83-.92 ) - 100.0_ 97.2
- f 4 . .
Note' The indexes in the middle set of rows of each subtable (- .22 to +.22) have values that are (approxi-
mately) not signsficantly different from zero—or chance targeting. .
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. ' Table 7-6

Cumulative Percentage Distributions by School and Grade: °
Phi Coefficients Between CE Participation and Achievement

Scores. Dichatomized at the 35th Percentile #
B Reading
b 3

Index School Grade 1 Grade 2 , Grade 3 Grade 4 Grade5 .Grade 6

Value (N=205) (N=143) (N=164) (N=171) (N=163) (N=153) (N=144)
~62- - .53 0.0 0.0 0.0 00 - 0.0 00 00
-52- -.43 0.0 00 ° .00 0.0’ 0.0 0.0 0.0
-42--33 0.0 1.4 0.0 0.0 0.0 0.0 0.0
-32- -2 0.0 4.2 00 0.0 00 00 * 00
-2--13 0.0 1.2 1.2 0.6 06 0.0 1.4
-12- -03 1.0 24.5 3.6 2.9 3.1 1.3 3.5
" - .02-.02 1.0 33.6 5.5 4.1 49 2.6 5.6
03-.12 7.3 58.0 12.7 7.0 8.6 5.2 10.4
1322 239 76.2 ,23.6 hs 20.4 12.4 229

. 232 48.8 90.9 1.5 ' 304 370 26.1 43.8 "
33-.42 795 ° 5.1 752.1 46.2 54.3 46.4 61.8
: 43-.52 -94.6 ' 986 72.7 63.7 716 67.3 76.4
1 5362 98.5 99.3 84.2 82.5 833 83.0 91.7
A 6372 99.5 99.3 939 . 912 95.1 93.5 9.5
73-.82 1000 99.3" 98.8. 94.2 9.9 9.7° . 98.6
83-.92 . 100.0 1000 977 ' 982 97.4 ~ 986

\'\ Math ‘

Index .School " Grade 1 . Grade 2 Grade 3 Grade 4 Grade} Grade 6

Valde ©=  (N=161) (N=87  (N=98) (N=108) (N=108) (N=109) (N=105)
-62--53 0.0 00 . 00 ) 0.0 < 0.0 0.0
- -52- -.43 0.0 00 ' 00 0.0 0.0 0.0 0.0
2,42 +33 0.0 1.1 0.0 0.9 0.0 0.0 0.0
-32--2 00 -~ 4.5 0.0 28 00 0.9 0.0

oo . A
-22--.13 1.2 10.1 2.0 3.7 2.8 0.9 1.9
‘ -.12--03 5.6 18,0 1.2 9.3 9.3 2.8 4.8
. - .02-.02+ 8.1, 31.5 15.3 13.0 10.2 6.4 10.5
.03-.12 26,1 48.3. 296 23.1 250 12.8 20.0
13-22* 53.4 66.3° 490 3.2 - 417 33.0 51.4
: \ J . .
23-32 795 831 63.3 52.8 68.5 51.4 68.6
33-.42 93.2 92.9 80.6 73.1 82.4 74.3 81.9
43-52 . 98.1 955 90.8 84.3 92,6 88.1 91.4
| 5362 " 98.8 9.6 95.9 91.7 99.1 92.7' 98.1
6372 . 1000 989 100.0 9%.3 99.1 98.2 98,1
+73-.82 98.9 . 97.2 100.0 100.0* © 100.0
83-.92 98.9 - © 97,2

" 7 Note: The indexes in the middle set of rows of each subtable (-.22 to +. 22)'Rave va|ues that are (approxi-
"mately) not significantly different from zero—or chance targeting.
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For each ‘phi coefficient it is possible to determine the. maximum value that it could
take given the existing marginal frequencies. When the marginals are equal for the two
‘variables, the maximum possible value for phi is 1.0. In general, especially,when the
. marginals aren’t equal, a theoretical maximum can he computed. Guilford (1965, p. 336 f{.)
describes this - maximum as phimax, and points out- that dividing phi by
phimax servestin part to correct the attentuated coefficient. The resulting coefficient is
no longer a true co‘rrelation,’and its distributional characteristi¢s are not all desirable, but
despite theoretical shortcomings it is of interest in the case at hand to impose this ‘correc- -
tion.” We can then.determine whether an.adjustment of this kind makes any important
difference, and so«draw some rough inferences about the impact of existing funding con-
straints (that would cause unequal marginals, in part) on targeting.

Table 7-7
Cumulative Percentage D}stributions by School: Phi Coeffigients
Between CE Participation and Achievement, With Achievement l{ichotomized
at Three Different Percentile Points for Reading and Math

" Index Reading ) Math

J¢  Value®

50th _ 40th 35th 50th 40th 35th
Percentile  Percentile  Percentile Percentile . Percentile  Percentile

0.0 " 00 .0° 06 0.0 00
go 00 "0 1.2 . 0.6 *.2
0.0 10 d . 30 1.9 1.9

15 15 . . 6.8 . 4.3 5.6

?

2.0 1.5 0 " 99 755 8.1

3.9 29 . . 161

73 " 6.3 7.3 29.3 273 . 260

156" 13.7 132 . 435. 410 4.2
, 26.8 20.5 239 -

37.1 332 35.6 .3 68.3
50 2 468 . . 488 .
62.0 ¢ . 60.0 63.9

.., 785 76.6 79.5

86.3 "~ 86.3
94 6 94.6
980 97.1
99 5 985

99.5 99.5
100.0 99.5
100.0

°
3

‘ >
*Index values reported as midpoints of intervals of .05.




. . Table 7-8
‘ Cum_ul@e'Percentage Distributions by School fd Grade:
Phi Coefficients Between CE Participation and Teacher Judgment
of Neﬁ for CE, for Reading and Math

Reading
~ Index School Grade 1 Grade2 ., Grade3 Grade 4 Grade 5 Grade 6
Value (N=205) (N=138). (N=169) -(N=172) (N=163) (N=153) (N=143)"
~-42--33 0.0 0.0 00 - 0.0 " 0.0 0.0 0.0
-32--23 0.0 1.4 00 - 00 0.0 0.0 0.0
~22- =13 0.0 5.8 0.0 0.6 0.6 0.0 0.0
-02- -03 2.0 109 1.8 2.3 2.5 1.3 2%
~.02-.02 2.4 13.0 3.0 29. 31 2.0 5.6
03-.12 49 15.9 4.7 4.1 3.7 2.6 8.4
13..22 8.3 22.5 8.9 8.1 7.4 59 11.9
23-.32 16.1 283 16.0 14.5 14.1 - 98 23.1
.33- 42 30.2 38.4 207 <233 288 229 4.3
43-.52 44.9 50.0 32.0 37.2 46.0 32.7 - 469,
53-.62 65.9 67.4 46.2 47.1 c57.7 43.1 62.2
63-.72 84.4 76.1 60.4 62.2 70.6 66.0 74.8
.73-.82 96.1 87.0 81.1 " 80.8 ' 84.0° \ 843 867
'83-.92 100.0 94.9 95.3 92.4 914 95.4 9.5
' B} Math s
Index School Grade 1 Grade 2 Grade3 ° Graded4 . Grade 4 Grade 6
Value (N=161) (N=85) (N=95 (N=107) _(N=108) (N=107) (N=102)
-4 =33 0.0 1.2 00 - 0.0 0.0 0.0 0.0
-32--23 . 0.0 4.7 0.0 . 0.9 0.9 0.0 0.0
-2--13 0.6 8.2 11 3.7 2.8 0.0 1,0
-12-*- 03 3.7 16.5 6.3 - 84 6.5 6.5 3.9
- 02-.02 5.6 17.6 1.6 9.3 8.3 8.4 4.9
03-.12 9.9 28.2 147 1408 ./ 12.0 12.1 6.9
13-.22 21,7 38.8 24.2 _19.6 20.4 19.6 15.7
23-.82 39.1 45.9 33.7 29.9 31.5 30.8 32.4
.33-.42 58.4 57.6 48.4 43.9 46.3 43.0 44.1
.43-.52 73.9 69.4 67.4 63.6 62.0 542 ., 539
53-.62 84.5 75.3 76.8 74.8 74.1 673 > 745
6372 94.4 87.1 83.2 * 81.3 84.3+ 80.4 89.2
73-.82 98.1 95.3 90.5 © 92,5 92.6 8679 93.1
83-.92 . 99.4 97.6 95.8 + 95.3 97.2 93.5 95:1

The next group of tables are organized and formatted like those of the preceding sections.
Table 7-9 contains the frequency distributions\for schools and for each grade, based on the
40th percentile criterion for reading and for math. Table 7-10 contains the reading and
math frequency distributions based on the 35th percentile. (The correlations derg/ed from
the 50th percentile tehded to be lower in the preceding section, and this ordering would
not hkely be changed by the correction procedure. The 50th percentile correlations were

therefore excluded from-the adjusted-phi analyses.)
. -

%.126




F . / Tabie 7-9

-Cum‘illative Percentage Distributions by School and Grade:
Corrected Phi Coefficients Between CE Participation
and Achievement Scores Dichotomized at the 40th Percentile

-

. Reading -
Index \  School Grade 1 _Grade 2 Grade 3 Grade 4  Grade 5 Grade 6 |*
/ Value (N=205) (N=143) (N=167) (N=171) (N=162) (Ng154) (N=144) |.
Less than - 63 0.0 49 0.0 1.2 0.6 0.0 0.0
-.62- -.53 0.0 6.3 0.0 1.2 0.6 © 06" 0.0
-.52.- 43 0.0 8.4 0.6 1.2 06 0.6 . 0.0,
- 42.-33 0.5 9.1 1.2 1.2 06 0.6 0.7
-.32--.23 0.5 - 119 1.8 1.2 0.6 0.6 0.7
-.220<03° 0.5 16,8 23 1.8 1.2 1.3 0.7
-12.-03 10 <22.4 4, 1.8 3.1 26 2.1
-.02-02 10 301 66 29 4.3 39 42
.03- 12 20 38.5 90 4.7 4.9 39 49
1322 44 503 . 114 53, 62 5.2 9.0
.23-32 102 © 63.6 15.0 . 7.6 12.3 .84 13.2
.33-42 224 70.6 19.8 12.3 17.9 123 160
v .43-52 327 79.7 27.5 17.0 24.1 19.5 22.9
5362 522 88.1 389 30. 38.9 299 3;;3
.63: 72 73.2 93.0 53.9 46.8 512 44.8 4N
.73-82 859 94.4 64.7 59.6 . 605 58.4 59.0
.83..92 95 6 95.1 7257 . 643 64.2 63.6 63.9
Math
Index School CGrade1  Grade2 Grade3 Graded4 Grade5  Grade 6
Value (N=161) (N=86) (N=96) (N=108) (N=108) (N=107) (N=105)
. 00 3.3 0.0 2.8 0.0 0.0 0.0
d.0 8.1 0.0 3T 0.0 0.0
Jo1.2 9.3 0.0 3.7 0.9 0.0 1.9
1.2 140 . 1.0 3.7 19 - 0.0 1.9
1.9 17 4 4.2 4.6 1.9 0.0 2.9
19 221 6.3 5.6 2.8 2.8 38 .
4.3 2%.6 8.3 8.3 7.4 4.7 6.7
6.8 29.1 13.5 10.2 83 . 4.7 8.6
.8 32.6 198 . 130 L 15.7 5.6 ,12.4
15.5 45.3 208 ¢ 167 19.4 10.3 20.0
26.1° 53.5 32.3 21.3 315 14.0 27.6
398 61.6 427 + 278 39.8 22.4 33.3
54.7 67.4 510 36.1 52.8 37.4 448
67.1 72.1 58.3 49.1 62.0 43.9 52.4
76.4 76.7, 656 556 ‘685 55.1 64.8
84.5 80.2 70.8 61.1 75.0 61.7 66.7
88 8 81.4 70.8 64.8 750 645 68.6

Note: The indexes in the middte set of rows of each subtable (- .22 to +.22
mately) not significantly different from zero—or chance targeting.

&
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N Table 7-10 L . |

Cumulative Percentage Distributiofts, by School and Grade: -
Corrected: Phi Coefficients Betw%jf Participation

/ - and Achievement Scores Dichotomiz the 35th Percentile
Reading
Index School Grade 1 Grade 2 Grade3 - Grade 4 Grade 5 Grade 6
Value (N=205) (N=143) (N=165 (N=171) (N=162) (N=153) (N=144)
Less than -.63 . 0.0 2.1 0.0 1.2 0.6 0.0 " 0.0
-.62; -.53 0.0. 2.8 0.0 1.2 12° 0.0 0.0 ,
-52--.43 06~ - 49 0.6 1.2 1.2 0.0 0.0
-42--33 0.0 8.4 0.6 1.2 1.2 0.0 0.7
-32--.23 0.0 12.6 1.8 1.2 1.2 0.0 0.7
-22--13 0.5 16.8 3.0 2.3 1.2 0.7 1.4
-12--03 1.0 29.4 36 29 3.1 1.3 3.5
-.02-.02 . 10 329 4.2 41 49 2.0 5.6
.03-.12 1.0 46.2 6.7 5.8 " 6.8 3.9 7.6
13-.22 73 " 62.2 11.5 7.0 10.5 3.9 104
.23-.32 151 . 70.6 14.5 12.3 17.3 7.8 13.2
.33-.42 27.8 81.1 ° 248 16.4 235 11.8 27.1
.43-.52 493 85.3 - 321 . 281 35.2 24.8 33.3 -
.53-.62 70.7 92.3 46.1 404, 50.6 41.8 44.4
dm72 82.0 95.1 57.6 59% . 630 58.2 57.6
.73-.82 92.7 95.8 69.1 -69. 74.1 67.3 69.4 5
.83-.92 98.5 . 95.8 80.0 74.9 76.5 70.6 71.5
Math
v Index *School Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 Grade 6
Value (N=161) (N =86) (N=96) (N=108) (N=108) (N=107) (N=105)
Less than - 63 0.6 5.8 0.0 T 28 19 0.0 0.0
-.62- =53 1.2 5.8 0.0 3.7 19 0.0 0.0
~-52.-.43 1.2 8.1 0.0 <37 19 0.0 1.9 )
-.42-.-33 1.2 9.3 1.0 37 . 1.9 0.0 38
~32--23 19 11.6 4.2 5.6 2.8 0.0 3.8
-22--.13 37 17.4 7.3 6.5 "6 . 0.9 48
-12-<.03 5.0 22.1 10.4 '93 102 28 5.7
-.02-.02 . 81 256 11.5 11.1- 10.2 4.7 8.6
03-.12 10.6 36.0 208 130 15.7 5.6 T 143
13-22 180 43.0 24.0 17.6 18.5 9.3 19.0
.23-.32 335 53.5 31.3 24.1 35.2 15.9 324
.33-.42 429 60.5 4.8 287 - 426 25.2 38.1
.43-.52 58.4 67.4 53.1 417 546 34.6 438
.53-.62 . 727 73.3 61.5 51.9 68.5 46.7 58.1
. 63-.72 78.3 79.1 69.8 565 741 59.8 70.5
.73-.82 857 - . 100.0 75.0 62.0 80.6 68.2 76.2
. .83-.92 89.4 75.0 648 . 806 692 78.1
4 P -

! P - )
® Note: The indexes in the middle set of rows of each subtable (-.22 to +.22) have values that are (approxi-
r;:ately) not significantly different from zero—or chance targeting.
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Applled to our data, the ad;ustment produces a small percenfage of index values that are
Iess than -1.0, i.e, Jess than the theoretical mlmmum for phi coefficients. The inap-
~ . propriateness of the correction for negative values i one of the major deficiencies in the
correction prosedure. Most of the valueg are positiye, however, and the correction clearly
increases the phi values. For exampley in the school-level analysis for the 40th percen-
tile cutoff, the median value for the ad;usted ph/ is about .59, compared to about .32
for the unadjusted phi. As a description of targeting, thé adjusted phi is successful.
_in eliminating the unwanted contributions of the marginal frequencues and so is better for
our purposes than the unadjusted phi. At the same, time,” the adjusted phi provides
a picture.of better targeting of.CE. , ) >
Adjusted Phi Coeff‘ cients M,K’I'(h Teacher Judgment of ‘Need for CE. The adjustment was
also applied to the calculation ‘of phi coefficients when teacher judgment served as the
definition of need for CE. The distributions of the resulting indexes appear in Table 7-11 for
reading and math. The adjustment results in larger index values from those reported in
Table 7-8 where the coefficients wefe not adjusted C < -

Point-Biserial Coefficients w:th Measures of Instructional Services Received. Having
examined the relationship between the need indicators and CE status, we now turn-our
attention to the relationship between these same need indicators and measures of instruc- .
tional services received by the students. To the extent that the intention of CE is fhat.
Pparticipants receive ‘more or less costly services, targeting indexes based on.services and
need could be expect,ed to better reflect the spirit of CE programs. An additional gdvantage
?/ using a measure of services received is that even schools without formal CE programs
'ould supp&n the calculation of a targeting index (which indicates how well services are’
focused on the needy). We believe that this is a definite advantage because, even without
formal CE programs, schools may do, good jobs at targeting supplemental services to
students in need of them . -

Two measures of services are Used: total exposure (i.e., hours of instruction attended
during the school year) to reading and math ),nstructions and total resource cost for reading
and math instruction. The former. measure ‘was taken from the Student Participation and |,
Attendance Records for reading and for math 1SPARM and SPAM, respectively), which
were completed four times during the school year for four’selected weeks. The latter is a .,
cost-weighted composite of many, kinds of ‘instructional services and materials, and pro-

\ vides a way of quantlfymg a diverse set of servuces

L]

: \
The pomt biserial correlat|0ns for readmg and math are presentéd in Table 712 for the
CTBS scores, dichotomized at the 40th percentile. The corresponding correlatlons for the
35th percentile dichotomization” appear in Table 7- 13. The index values are not very
_ difficult for the two criterion levels, although the 35th percentile cutoff yields slightly higher
index values for reading, while the 40th is better for math. Again, the correlations are
higher for reading than for math, but “neither is very high. (The coefficients are lower than
most of the phi coefficients based on sefection status, but many non-CE schools have
been’ included in the tabulation of the point-biserials. We" can_ conclude that non-CE
schools do mot target services o, low- achlexmg students as well as CE schools do.) The best

' t
- . ' “
J . .
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Table 7-11

-

Cumulative Percentage Distributions by School and Grade:
Adijusted Phi Coefficients Between CE Participation
f Need for CE, for Reading and Math

and Teacher judgmen

-

Index

value

. Reading

/ Grade 2
(N =169)

Schooi Grade 1
(N = 205) . (N=138)

Grade 3
(N=172)

Grade 4 Grade 5
(N=163)

(N=153)

Grade 6
(N =143)

. Lessthan -.33

0.0

-.32.
-.22.
-.12-
- 02-
.03
.13

23.
33
43
.53,
.63-.
73
83

-.23
-.13
-.03
02
12
22

32
a2
52
62 *
72
82
92

0.5
1.0 -
20
20
3.9
59
7.3
93
13.7
205
(356
. 493
77.1

3.6
5.1
8.0
10.9
16
14.5
14.5

15.2
19.6
24.6
30.4
39.1
44.9
6176

—

¢ 0.6

0.6

0.0

1.8 ,

1.8
3.0
3.0
47

65
8.3
1.8
17.2
249
337
521

.

0.6
1.2
2.3
29
29
35

5.2

8.7
11.6
16.9

1.2
1.2
0.0
2.5 .
3.1
3.1
3.7i
4.3
5.5
92
14.7

——250—— 30.7

38.4
50.0

39.9
5201

0.0 -
0.7
0.7
1.3
20
33
33

4.6

5.9
ni
15.7
21.6
31.4
49.0

0.0
0.0
0.7
2.8
4.2
6.3
8.4

10.5
13.3
16.8
21.7
308

- 426
55.2

Index
Value

School
(N =§ 161)

Grade. 1

Math

Grade 2
JN=85). -(N= 95

-

Grade 3
(N=107)

Grade 4
(N=108)

“Grade 5
(N=107)

Grade 6
(N=102)

Less than - .33,
32.
.22.
2.

-23
-.13
-.03

.02-.02

.03-
13..

23

12
222

.32

33-.42
.43..52

.53
.63
73

62
72
82

,83-92

0.6
1.9
3.1
50

"5.6
75
99

155"
19.9
26.1.
38.5
152.8
69.6

5.9
7.1°
1.8
T 165
17.6
©21.2

:’24 7
294
36.5
41.2°
45.9
50.6
6Q.0
74.1

1.1
2.1
5.3
-84
10.5
1.6
15.8

16.8
20.0
263
34.7
. '47.4

60.0
71.6

0.9
1.9
5.6
8.4,
193
12.1
121

14.0
206
30.8
36.4
47.7
57.0
63.6

1.9
3.7
5.6
6.5
7.4
9.3

© 130

14.8
16.7
23.1
28.7
. 435
56.5°
64.8

0.9
1.9
1.9
6.5
8,4
11.2 7
13.1

15.9
20.6
234
28.0
346
49.5
61.7

2@

N k]
29 °
29"
3.9
39
39

7.8




Table 7-12

Cuinulative Percentage Distributions by School and Grade:

Point-Biserial Correlations Between Total Exposure to Insfruction

and Achievement Scores Dichotomized at the 40th Percentlle ,

Reading
Index School Grade1  Grade2 Grade3  Grade4 ° Grade5  Grade 6 |¢
Value (N=206) (N=182) (N=181) (N=182) (N=177) (N=175) (N=162)
| t.ess than — .63 0.0 0.5 0.6 05 = 1.7 0.6 1.2
-.62- ~.53 0.0 1.1, 1.7 05~ 2.3, 0.6 2.5
~52. - 43 0.0 2.7 33 05 _\ 28 - 2.9 3.7
-.42.-.33 10,0 6.6 8.3 49 <\ 62 46 I~ 68
-32--23 1.9 159 16.0 1.5 102 , 8.0 1.7
-~2.5.13 7.8 28.0 249 °© 192 16.4 1300 22.2
-12.-03" 218 ‘456 343 3(7),8 271 25.1 37.0
- 0202 - 350 *59.3 453 374 32.2 326 . 43.8
03- 12 69,9 76 4 602 48.9 49.7 43.4 54.9"
13-22 89 3 90.1 74.6 64.8 633 60.6 69 1
23-32 95 | 940 81.2 76.4 71.8 74.9 79.6
33- 42 . 990 9.7 88.4 830 ¢ 79.7 82.9 - 85.8
43-52 99.5 98.9 90.1 91.2 87.0 91.4 93 8
53- 62 1000 99 5 92.8 96.7 93.2 96.0 .97.5,,
63- 72 ) 99.5 97.8 98.4 98.3 97.1 99.4°
73-.82 995 99.4 98.9 . 99.4 {8.9 100.0
.83-92 100.0 100.0 - 98.9 100.0 9.4
, © Math . )
Index Sched™ YGrade 1" Grade2  Grade 3 ‘Grade4  Grade5  Grade 6
i Value (N=206) (N=182) (N=180) (N=179) (N=176 (N=174) (N=162)
Less than .63 00 '+ 00 1.1 .00 0.6 0.0 - 1.2
- 62- - 53, 0.0 0.5 2.8 1.7 1.7 .1, 1.9
~52.-13 0.0 3.8 44 4.5 45 29 3.7 -«
-42.-33 05 ’ 60 9.4 56 + 80 ‘86 T 6.8
-32. - 23 39 126 * 17.8 151 159 17.8 167
-22--.13 170 236. 27.2 26.3 28.4 31.0 - 32.1
- 12203, 47.6 51.6 48.3 447 46.6 ° - 46.6 53.7
- 02-02 , 650 59.3 58.9 50.8 55.7 5922 “§1.7
03-12 89.3 75.8 * 739 72.1 71.0 71.8 759
L1322 9 1 868 - 894 827 83.5 T 79.3 86.4
23-32 990 929 * 956 911 89 8 87.9 93.8
3342 995 ’97.8 98.3 95.5 - 96.0 ., 93. - 97.5
43.52 100.0 99.5 . 99.4 97.2 1 97.2 96.0 - 981 7
53.62 100.0 99.4 99 4 98 3 98.9 98.8
63-72 N 1000 99.4 99.4 "99.4 99.4
73- 82 . 99.4 100.0 99.4 71000 |-
83-92 .99.4 . 1000 - .

No(e The tindexes in the middle set of rows of each subtable (-.

mately) not s;gmﬁcjmly different from zero—or chance targeting of services.
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. e . Table 7-13 '. .- -
« Cumulative Percentage Distributions by School and Grage: o
Point.Biserial Correlations Between Total ExpoStire to’ fhstruction
and Achleveinent Scores chhotomlzed at the 35th Percentlle
. Reading .
. ——— N . B ! ¢ )
, Ipdex $chool rade 1 Grade2 ' Grade3 _Grade4 Grade5  Grade6
. Value ‘& (N=206) *((N=182) (N=179) (N=180 (N=176) (N=179) A= 162)
Less than -.63 " 0.0 0os 17 06 1 o6 & 1.2
-62- -.53 0.0 1.1 © 28 1.1 1.7 .06 * 3.1
~5.-43 00 2.7 45 - 32 23 34 7 3.7
-42.-33 0.0 8.2 7.3 3.9 Qg, 5.7 5.2 6.2
-32.-23 1.9 148 12.8 1.7 ;7 108 8.6 13.0
-22.-13 7.8 31.3 25.1° 200 - 15.3/ 16.1 228
-.12-7-03 24.8 © 500 36.3 29.4 28.4 25.9 ' 35.2
- .02.02 38.85 57.7 43.6 5.6 7 328 45.7
.03-.12 . 738 77.5 - 603 * 517 .50.6 44.3 56.8
13-.22 91.3 86.8 75.4 "+ 65.0 60.8 . < 62.1 69.1
23-.32 947 934 855 , 75. 70.5 73.6 80.2
~33..42 "43.0 96.2 88.3 82.2 79.0 83.3 87.7
.43-.52 100.0 99.5 92.2 90.0 84.1° 90.8 -92.6
.93-.62 99.5 . 9.6 9.7 92.6 - 943 _98.8
63-.72 w 499.5 983 - 983 95.5» 9.6 99.4
73..82 ‘ 100.0 99.4 989 | 98.9 97.7 99.4. .
1 .83..92 S 100.0 98.9 100.0 99.4 99.4
h -4 ~Math’ e .
Index School Grade 1 Grade 2 7 Grade 3 Grade 4 Grade5 ' Grade6
Value (N=206) (N=182) (N=180) (N=179" (N=176) (N=174). (N=162)
“Less than -.63 00 , 00 11 00 = 06 0.0 0.6
-62- -.53 0.0 0.0 1.7 06 . - 11 0.6 1.2
~-52.-.43 { 00 \* v27 4 50 34 ¢ 34 4.0 25
~42.-33 .19 4.4 9.4 6.7 . 7.4 8.6 e 43
-32- -.23- 1.5 ‘9.9 16.7 134 - . 136 17.8 12.3
- “
-2--13 15.0 231 294 235 . 284 .7 310 29.0
-12--.03 - ~46.1 467 . 467 . 469 : 466 . 500 ) 543°
-.02-02 . . 58.7 55.5 56.7 559 . 56.3 ' 56%3 642
03-.12 - '86.9 74.7 76.1 709 73.9 -~ 736 o 79.0°
13-.22 95.1 " 86.8 91.7 84.9, “858 - 793 88.3
2332 4 99.5 92.3 950 - 90.5 9.0 885 95.1
.33-.42 99.5 y.a 98.3 939 * 9.6 92.5 98.1
.43-.52 100.0 8.9 98.9 972 ° 983 96.0 98.1
.53-.62 100.0 . 99.4 994 . 989 98.9 98.8
63-.72 100.0 99.4 100.0 100.0 99.4
73-.82 w7 9.4 100.0
.83-.92 99.4 * .

=
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A
" cutoff for reading (35t_h_ percentlle for Schools) ylelds 388 percent non- pos‘twe‘rndex

v

values, and for.math (40th pércentile for schools} it yields 6§Opefcent non-positive index
values Table 7-14 .contains the cumulative distributions for reading apnd math of the
indexes created by cgrrelating teacher judgment of student need for CE with exposure to
instruction (readvng %ed with reading instriction, math need with math instruction). The
percentage of non-pbsitive correlations’is 34.0 for reading and 56.8 for math not - much
better than for the ﬁrewous criterion. . -

" Finally, the same sqét “of Cj'BS dsc’notomous scores and the teacher Judgment vanable are

" abetter correlate of CE selection (seeprevious remarks on limits to tge validity of indexes -
using this measure). ) v ‘ h

’

coefficients (changed their signs) in this sectQQ v

.correlated with the correspondmg resource cost measures in Tables 7-15 to 7-17. The
correlations based on tesource cost are larger.than those based on services. Again, there is

M .~

N

littJg, difference between the correlations bbtained for the two percentile cutoffs, and again <.

the, correlatrons for reading are considerably higher than these for math. Teacher judgment
is a Bettér correlate of level of service than either achievement- -score dichotomy;.jyst as it 1s

Ld

. . ; ’ -

. .
. 1 , . L

INDEXES BASED ON CORRELAYIONS WITH CTBS. PERCENTILE SCORES * 3.
In the previous sections, several indexes have'been ‘dérived"from éorrelations'befy;/een'
dichotomized CTBS scores and 'CE status or measures of CE services recewved. It is also qf

interest to examure indexes that are bdsed onscorrelations involving the CTBS scores

“themselves. The form of the achievement scores used for these analyses is the percentile, as

.

we expected that the percentile ‘scores.would have more appropriate distributions within .

-grades and within schools & he indexes to be described were created by co*rrelatmg, for

both reading and math, the percentlle scores with CE status, with total exposure to instruc--
tion, and with resource cost of mstructlon’ Because the CE-status variable. is dichotomous,

the correlation between it and the CTBS score is a point-biserial carrelation, The vanables )

reflecting the amount of instructional sm'_es received, however are continuous and‘

quantitative variables; thus the correlatrons with the CTBS scores are Pearson .product-
moment coeffcxe nts. ) : :

. -

)
N -

The' correlatnons between the\CTBS scores and CE status are’ the,mdexes in Table 7-18. The .

table contains the cumulatrve frequencies for the indexes ‘by grade and by. school, Because
low percentile scares” (negative when standardlzed) re associated with CE participation ’
(positive when standardized) ,when good tar, g foccurs, good targeting would be
indicated by negative correlation coefficients. |n order to make the indexes of this section
comparabale to those, atready sfudied, and in line with intuition, We have reflected all the:

Except for the first gradh the gorrelaftons for Yeading are overwhermmgly positive (i.e.,
indicating good targeting), with only_.6 percent to 3.6 percent of the vaIuesg\gatwe The
median value at the school level i§ between .35 and:".45, however, indicating .only

“moderately : effective targeting., As with_the previous |ndex “the math values mdlcate

somewhat poorer targeting than those for readung . Lo
k4 A - » R ' ’ ) ‘e 4
* . . - N \
. : N . .
<
105 . » .
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¢
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Table 7-14
Cumulative Pgreentagé'Distributions by School and Grade:
Point-Biserial Correlations Between Total Exposure to Instruction

— and Teacher Judgment of Student Need for CE
; Reading ‘ . .
N vv‘ —_—— A Y
index Scheol Grade1  Grade2 Grade3 Graded4 * Grade5  Grade 6
Value (N=206) (N=175) (N=181) (N=184) . (N=177)" (N=173) (N=159)
Lessthan ~.63 ~ 0.0 23 06 0.5 0.0 0.0 13
1=62--53 , 00  -.23 0.6 0.5 0.6 - 00 1.3
p -52--43 %« 00 4.6 2.8 27 2.8 23 3.8
142 - =33 0.5 13.1 8.3 4.9 5.1, 5.8 5.0
—32--23 19 29 155« 76 68 92 15.1
-n.- -3 9.7 B1 238 15.2 14.7 150 ° 214
|oea2--03 0 - 238 497, 34.8 28.8 26.0 - 249 - 340
-.02-02 - -340_ . "56.0° 403 321~ 28.8 30.6 41,5
03-.12 - 63.6 " 72.6 . 5367 408 41.2 428 51.6
13-.22 830 ,7 829 65.2 54.3 50.3 543 -, 585
3.32 ¢ 913 886 . 735 65.2 61.0 642 . .66.0°
3342 - - %.6 . 926 79.0 75.5” 69.5 711 74.8
43..52 971, 96.0* 83.4 81.0 768 792 ° 818
*53-.62 5 98.5 96.0 90.6. 880 . -8.2 - 855 86.8
3. 72 100.0 97.7 . 945 92.9 . 85.3 90.2 %.6
.73-.82 ) 98.3 98.3 + 957 91.0 93.6 95.0
78392 . . . . 100.0 > 4100.0 97.8 9.6 97.7 99.4..
R Math ‘ -
‘Index” School  .Grade 1 Grade 2 Grade.3  Grade 4 Grade 5  Grade 6
Value. * (N=206) (N=173) (N=172) (N=173) (N=173) (N=171) (N=158)
Lessthan ~ .63 - 0.0 w2 0.0 1.7 .7 00 1.2 0.0
-62- -.53 0.0 1.2 2.3 29 17 2.3 2.5
-52--43 . (5 23 - 29 4.6 3.5 47 . 70
~.42. -33 TS 11.0 6.4 8.7 1.6 9.9 . 100,
=32t -3 58 3.7 164 17.3 156 . 164 18.4
.22, a3 184 , 82 R0 28.3 7260 32.2 310
. --.gg-r.oa . 417 54.9 4.5 . 428 - 405 456 . 462
- -.02.02 - '56.8 618 . 517 52.0 47.4° 54.4 *57.0
03-.12 73 769 . 68.0 67.1, 61.3 64.9 68.4
1322, ¢ .87.4 86.7 79.7 780" ' 76.3 77.2 76.6
L2332 0~ - 95, 91.9 849 . 85.0 80.9 82.5 87.3
3342 . ' 971 954 88.4. 89.0 8.1  85.4 %.5
4352, 98.5 97.1 9.9 f - 942 89.6 90.6 91.8
53 62, '99.5. ¢+ . 99.4 94.8 96.5 96.0 94.2, 94.9
63.72 1000 99.4 97.7 98.3 . 97.7 96.5 96.2
° 7382 1000 99.4 98.8 988 96.5 98.1
8392 , ) 99.4 99.4 994 ., 988 98.7

’ AW Ve N

Note' The indexes in thé‘rr;iddle set of rows of each subtable(~ .22 to +.22 have values that are (approxi-

_;._‘_mmem_ao_(_'s_nggiﬁcantly different from zero—or chance-targeting of services.
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T Table 7-15
Cumulative Percentage Distributions by School and Grade: y
Point-Biserial Correlations Between Resource Cost of Instruction
and Achievement Scores Dichotomized at the 40th Percentile

I .
« . Reéding
'4 ‘
Index School Grade 1 Grade 2° . Grade 3 Grade4  Grade 5 Grade 6
Valye (N=206) (N=182) -(N=181) (N=180) (N=177) (N=175) (N=161)
Less than -..63 y 00 0.0 0.6 0.6 0.0 0.0 0.6
-62--53 0.0 0.0 1.7 0.6 0.0 " 0.0 0.6
-752- < 43 0.5 16 28 2.2 1.4 . 06 1.2
-.42--33 0.5 55 . 5.0 3.3 1.3 2.3 3.7
-.32--23 0.5 71 55 6.1 56 2.9 5.6
-22--13 24 17 0. 7.2 - 8.8 7.9 5.2 9.9
-12--03 6.3 33.5 13.3 10.6 13.6 7.4 14.3
- 02-02 10 2 429 155 117 7%, 169 12.0 180
03- 12 243 58.8 23.2 210 20.9 17.7 26.1
322 50.0 76 4 354 28.9 30.5 29.7 404
23-32 81.1 85.7 431 394 424 46.3 58.4
©33.43 ° 4 94 929, ° 56.4 52.2 56.5 640 ' 727
43-.52 98.5 97.8 735 66.7 69.5 77.1 85.1
°53- 62 99,5 . 99.5 89.5 . 83.9 86.4 89.1 x.2
63-72 | 100 0 995 950 933 97.7 . 949 < 981
73- 82 995 98.9 97.8 " 98.9 977 99.4
83- 92 : "100.0 100.0 ©994 -+ 989 | 989 1000
v , = Math
. . " : —~
¢ Index ° School Grade 1 Grade2  Grade3). Grade4 Grade5 Grade 6
Valye (N=206) (N=182) (N=180) (N=178)" (N=176) (N=174) (N= 161)
*Less than - 63 00 . 00 < 00 0.6 00 . 0.0 - 0.0
-62--53 00 - 0.Q 0.6 1.7 00 1.1 0.6
- 52 .- 43 0.0 .1 06 ° 2.2 17 .23 1.2 -
242--33 05 16 5.0 4.5 57 4.6 3.1
-32--23 10 6.6 13.3 107 . 9.1 10.9 8.1
-.22.- = 13 49 13.2 18.9 20.8 12.5 16.7 17.4
[ -127- 03 17.0 28.6 » 30.6 29.2 25.0 27.0 .24.2
-.02-.02 .. © 325 396 37.8 33.7 352 35.6 30.4,
03-12 553 N\ 582 52.2 46.6 49.4 48:9 47,2
1322, 811 764 |, 717 59.0 67.6. ' 61.5 63.4
23-'32 956 }.0 811 77 5 78.4 718 . 770
33..42 98 | 945 911 88.8 886 82.2 90.1
.. 4352 ° . . 995 989 - 96.7 92.1 * 943 89.7 95,7
53-62 ° 100.0 995 - 983 95.5 97.7 97.1 98.8
63-72 “ “1000 99 4 92.3 100.0 99 4° 100.0
73-82 " . 100.Q, 98.9 100.0
83- 92° ™ 98.9

-

. .Note The indexes 1n the middle set of rows of each subtable (-.22 to +.22) have values, that are (approxi-

matelyf not sngmﬁcantly different frgm zero—or chance targeting of service costs.
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- : ’ - Table 7-16
Cumulative Percentage Distributions by School and Grade:
Point-Biserial Correlations Between Resource Cost of Instruction
and Achievement Scores Dichotomized at the 35th Percentile '

o

o
. hd . Reading o
Index: - School Grade 1 Grade 2 Grade3 ‘Graded4 . Grades5 Grade 6
value (N=206) (N=182) (N=179) (N=178) . (N=176) (N=174) (N=161)
Less than - .63 00 . 00 * 1.1 .0.6 0.0 0.0 0.6
| -62--53 0.0 0.0 2.2 0.6 0.0 6.0 . 06
-52--.43 0.0 05 2.8 1.7 0.0 0.6 0.6
-42-233 0.5 44 3.4 28 0.6 2.3 3.1
-32--23 1.5 10.4 3.9 5.1 - 2.8 2.3 - 5.6 a
-2--13 24 187 8.9 79 7.4 5.3 9.9
-12--03 63 36.8 13.4 10.1 14.2 8.0 13.7
- .02-.02 92 456 156 13.5 170 1.5 19.9
03-.12 24.8 66.5 22.3 19.7 21.6 16.7 27.3
13- 22 539 802 352 27.5 307 27,0 36.6 L
23-.32 81.6 890 ' 46.4 39.3 42.6 40.8° 57.8\
33- 42 93.7 95.1 . 60.9 50.0 56.8 ° 58.6 73.9
43-.52 98.1 98.4 ° 78.2 66.9 69.3 78.7 83.2
.53-.62. 100.0 9.5 877 81,57 . 841 89.1 94.4
63-.72 995 933 3 94.3 94.8 97.5
.73-.82 : , 1000 97.8 97.2 96.6 97.1 98.8
' 83-.92 . 99.4 "99.4 '98.3 98.9 99.4
- Math
o tndex School Grade 1 Grade 2 . Grade 3 Grade 4 Grade 5 Grade 6
value (N=206) (N=182) (N=180) (N=178) (N=176) ( (N=174) (N=161)
Less than - .63 0.0 0.0 0.0 06 0.0 . 0.0 0.0
~62--~.53 S 0o 0.0 0.6 1.1 0.0 0.6 0.6
-.52.-.43 0.0 0.5 1.1 1.1 1.7 1.7 1.2
-42.-33 0.5 1.6 5.0 3.4 5.1 3.4 4.3
-32--.23 1.0 5.5 9.4- 8.4 9.1 1.5 7.5
. . L4
-:22--.13 4.9 13.2 20.6 18.5 14.8 18.4 15.5
-2--03. 17.0 30.2 30.6 . 29.2 25.6 27.0 24.8
.-.02-02 4 30.1 40.7 39.4° 33.7 37.5 35.6 28.6 .
0312 - 52.4 ~ 61.5 51.7 46,1 -~ 51.7 47.1 46.6
1322 79.6 75.3 67.8 60.1, 676 . 61.5 ., 64.0
.23-32 95.1 84.1 81.7 78.1 ~ 80.1 71.8 78.3
33-42 . 98.1 91.2 9.6 # 86.5 " 88.6 81.6 87.6
.43..52 90 & 978 94.4 92.1 9.6~ 89.1 95.0
" .53-.62 100,0 98.9 98.9 96.1 98.3 97.1 © 988 |
‘ 63-.72 , 99.57R,  99.4 97.8 9.4, 100.0 99.4
.73-.82 . - 99,5 100.0 98.9 100.0 - 1000 |-
83-.92 9.5 98.9

2

Note The indexes i in the rmddle set of Yows in each subtable (-.22 to +.22) have values that are (approxi-
mately) not signficiantly different from zero—or chance targeting of service costs.
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Table 7-17 5
~
Cumulative Percentage Distributions by School and Grade:
~ S~ - . Point-Biserial Correlattol\s Between Resource Cost of Instruction
. and Teacher Judgment of, Student Need for CE
. Reading «
. Index School Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 (irade‘6
. Value (N = 206) (N -.175) (N=181) (N=182 (N=177) (N=173) (N=158)
. el
Less than -.63 0.0 06 1.1 1.6 0.0 0.0 1.9
-62--.53 ° 00 _ 06 (NS 1.6 0.0 0.6 1.9
-.52.- - 43 0.0 29" 2.2 2.2 06 12 /19
-42--33 0.0 69 28 & 55 2.8 1.7 3.2
~32--23,.. . 00 8.6 5053 5.5 4.0 4.0 5.7
-2--13 05 13.7 7.2 6.6 L 40% 6.4 8.9
212.-.03 34 229 ‘122 9.3 6.8 8.7 12.0
-.02-.02 *.53 263 138 9.9 10758 1.6 15.2
0312 - 15.0 33.7 171 14.3 16.9%7%. © 16.2 22
13- 22 ¢ 311 434 27.1 19.2 19.2° 2173 26.6
23.32 si's 49.1 359 362 ' 288 30.1 34.2 -
33-.42 69.9 . 62.9 45.9 379 379 39.9 46.2
43-.52 85 4 726 56.4 48.9 50.3 54.3 .56.3
53-.62 95.1 789 65.2 62.1 62.7 711 9.0
63-.72 9.0 87 4 78.5 75.8 73.4 80.3 77.2
7382 100.0 93.1 90.1 89.0 88.1 91.3 89.2
83-.92 L - 98.3- 98.3 94.5 95.5 97.1 98.1
, Math
Index School = ' Grade 1 . Grade2 Grade3  Gradedy Grade5  Grade 6
Value (N=206) (N=173) "(N=172) (N=172) (N=173) (N=171) (N=158)
Less than - 63 00 0.0 - 0.6 00 06 - 18 .06
-62- .53 0.0 0.0 23 1.2 <23 2.3 1.9
-52- -.43 00 = 06 23 29 40 . 5.3 3.2-
-.42--.33 05, . 40 2.9 , 58 5.8 7.6 4.4 0
-32--23 15 87 7 - 8.1 9.2 14.0 63 "
-22--.13 4.4 121 15.7 12.8 13.3 17.5 12.7
(=12--.03 9.7 2257 24.4 20.3 20.2 2501 28
.-.02-.02 204 329.- 28.5 M4, 231 . 322 27.2
.03-.12 35.9 48.0 44.2 349 32,9 39.8 \34.2
L 13-22 56.3 56.1 54.7 44.8 422 45.6- 46.2 .
2332 738 . 6§.2 62.8 | 57.0, 56.1 57.3 52.5
33..42 85.4 76.3 69.8 703 w6701 ,  64.9 -62.7
43-.52 92.7 . 82.1 * 785 779 ' 7 76.0 72.8
T 53-.62%m 98.1 88.4 85.5 86.6 /"égﬁ +8t.9 8110
6372 9.0 92.5 *91.3 936 .. 919 89.5 89.9
73-.82 | 9.5 971 98.3 96.5 97.1 94,2 94.3
83..92 100.0 98.3 " 98.8 97.7 99.4. 98.8 - 98.7.

4

~

»

Note The indexes | U’fe-mnddle set of fows in each subtable (-.22 to +.22) have values that are (approxi-
mately) not s:gnnf'cantly different from zero—or chance targeting of service costs




Table 7-18

Cumulative Percentage Distributions b); School and Grade:
Point-Biserial Coefficents Between CE Participation and
Achievement Percentile Scores

¢

Reading

Index School Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 Grade 6
Value (N =205) (N=143) (N= 169) (IN=172) (N=164) (N =156) (N =149)

Less than - .43 0.0 - 07 0.0 0.0 0.0 , 0.0 0.0

-42--33 00 2.1 0.0 0.0 0.0 00~ 0.0
-32--23 0,0 35 0.0 0.6 ‘0.0 0.0 0.0

-22--13 00 8.4 1.2 1.7 0.0 0.6 0.0
-12--03 1.0 16.8 36 3.5 0.6 0.6 2.1
-.02-.02 2.0 24.5 4.1 4.7 1.8 13 2.1
.03-.12 5.9 46.2 9.5 5.8 7.3 3.2 7.6
13-.22 20.0 69.9 17.8 13.4 18.3 9.0 229

23-.32 © 415 83.9 °27.2 25.0 31.1 19.9 39.6
.33-.42 66.3 © 94.4 41.4 378 47.6 404 59.7
.43-.52 912 . 979 54.4 57.6 70.1 - 63.5 73.6
.53-.62 98.5 98.6 74.0 80.2 -84.1 79.5 88.2
.63-.72 99.5 98.6 91.7 73 93.3 949 . 958
J%.82 100.0 99.3 98.8 3 97.0 96.2 97.9
.83-.92 99.3 99.4 . 99.4 %7 ® 986

Math

Index Sc;'hool Grade 1 Grade 2 Grade 3 Grade 4 Gl:ade 5 Gra
Value (N =162) (N=86) (N=96) ‘(N=109) (N=108) (N=108) (N=

Less'than —.43 0.0 . 12 " 00" . 0.0 0.0
-42--33 0.0 3 10 46 . 0.0 0.0
-32.-23 0.0 5. 1.0 5.5 . 0.0 0.0

-22--13 ° 1.9 ) 3.1 73 .37 0.0 1.0
-12--.03 6.8 ) 3.1 10.1 ) 0.0 38
-02-02 10.5 ) 8.3 11.0 ) 0.9 4.8
03-.12 24.7 5. 24.0 16.5 0 1.1 14.3
13-.22 45.3 ) 42.7 25.7 . 36. 23.1 40.0

23-32° 778 ; 552 « 514 . 53, 426 657
3342 912 . 77.1 68.8 ) 68.5 80.0
43-.52 95.7 . 90.6 81.7 . 81.5 87.6
53-.62 988 8. 96.9 89.0 : 90.7 9.2
63-.72 99.4 0 - 979 95.4 : ©98.1 99.0

. 73482 100.0 99.0 96.3 . 99.1 100.0
83-.92 L 1000 97.2 1000 .

Y -~

Note A" coefficients have reversed signs, so hngh indexes mdncate ‘good’ {argetmg The indexes in the middle
“  setofrowsin each subtable (-,22 to +.22) have values that are (approximately) not significantly different
from zero—or chance tazgetmg . .
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¥The indexes described in Table 7-19 are the correlations between the same reading and
‘math subtest scores and the total exposure to reading and math instruction. The positive
correlations are again indicators of relatively ‘good targeting. Although this measure of
. instructional service cannot be analyzed into CE and non-CE components, it is of interest to
»  examine the'amount of agreement between achievement level and amount of reading and
math instruction to which the student 1s exposed, as.an indicator of the degrge to which
need is associdted with amount of services delivered to the student. The values of these
indexes have surprisingly negative distributions. . For reading, the median values for all
grades and for the entire school are lower (i.e., worse) than .20; for math they are all lower )
than -.05. These median values indicate that there is precious little association between
percentile scores (need) and numbers of hours of exposure to reading and math. Such a
small overall-effect may reflect the grossness of the service measure; every student in a
school recewves approximately the same number of hours, so hours may be an insensitive
measure. Instead, perhaps, we should examine the quality of the services received.

13

P - . ®
The resource cost measures represent an attempt to get at the quality of the services by
defining them according to their relative costs. For example, an hqur of individual nstruc-
tion with a special teacher I1s costed at a higher level than an hour in a classroom with a
teaching assistant Table 7-20 presents the correlations between the CTBS scores and the
resource-cost measures. The indexes show stronger (i.e., more positive) relationships than
those based on hours of services received, demonstrating that targeting is going on in the )
manner expected (f it weren’t, improving the variables would make the indexes lower). - 4
The medidns for the indexes are more positive, about +.40 for reading for most grades and
from about +.10 to +.20 for math. The values still do not indicate a strong relationship,
" howeéver, with most corrélations falling at or below the level required for positive statistical
significance at the .05 level. 7

.

In summary, although it seemed worthwhile to examine indexes basedon percentile
scores, these indexes are only slightly more sensitive to targeting than the indexes con-
sidered previously. We should not be very surprised at this, because the dichotomies are
merely.coarse groupings of the percentiles, so the correlations based on them are expected
to be smaller. Both percentiles and dichotomies are based on national norms, while good
targeting of services.to students ought to be based on a finer tuning within each school.
Thus, neither the indexes of this section nor those of previous sections are finely tuned to
the relative needs of students within-a given school. : o,

'INDEXES BASED ON ACHIEVEMENT RANKS WITHIN SCHOOLS '
Perhaps the most stringent, concept of tatgeting i that, given a set of N students, of whom
_only n can be selected for compensatory services, the optimal allocation of services occurs
when the n 'most needy of the set are selected. Each of the various subsettings of the n
students into two groups (selected and hot selected) can be given a value'that reflects how
well ‘the subset focuses CE on the most needy and not on the least needy. A statistic
suggested by Albert Beaton of the Educational Testing Service 1s based on this definition of
optimal targeting: It assigns a value to any subset (of size n) of the entire population of size
N,, derived from the number of subsets of the same size that would be less targeted. For

X
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“ ks Table 7-19

Cumulative Percentage Distributions by Schdol and Grade:
Product-Moment Coefficients Betwéen Total Exposure to
" Instruction and Achievement Percentile Scores

Readihg . .

»

Index” "School  Grade!  Grade2 ™ Grade3 Grade4 Grade5  Grade 6
Value (N=206) (N=183) (N=183). (N=184) (N=180) (N=178) (N=162)

Less'than — .43 0.0 R 44 7 1 33 1.7 3.7
-.42--33 0.5 7.7 9.3 6.0 56 3.9 7.4
: p -32--.23 3.4 17.5 18.6 14.1 9.4 8.4 1.7

¢ ¢
-.22--13 9.7 ~ 29.0 257 . - 21.2 15.0 18.0 24.7
-12--03° 27.7 45:9 37.7 293 28.3 29.2 377
* -.02-.02 . 427 55.7 454 35.3 34.4 337 44.4
03-.12 - 71.4 732 64.2 . 48.4 47.8 47.8 57.4
13-.22 87.9 88.5 *689 63.6 59.4 60.7 67.9

‘

23-32 95.1 9273 77.0 728 66.1 74.7 77.2
33-.42 98.5 973 " 85.2 ., 826 77.8 81.5 821 -
43-,52 99.5 97.8 880 -° 886 85.0. 882 ~ 90.1
53-.62 29.5 97.8 91.8 95.1 92.8 927 957
63-.72 100.0 99.5 99.5 97.3 "-97.8 97.2 - 98.1
73-.82 © . 1000 95 . 978 99.4 98.9 99.4
83-.92 T 000 T 978 . 994 100.0 100.0

»

Math- ‘
indéx Schoo )Gra‘de 1 - Grade2 Grade3 Grade4  Grade 5  Grade6.
Value (N=206) (N=183) »(N-183) "(N=183) . (N=180) (N=177) (N=162)

lessthan -.43 00 33 66 _ 55 4.4 " 34 3.7
-.42--.33 1.0 49 13.7 9.8 1.3 79 - 7.4
-32.-23 5.8 13.7 202 " i53 17.8 16.9 18.5

-22- -3 18.0 30.1 317 306 278 333 36.4
-12--.03 46.6 55.2 470 = 470 48.9 50.3 58.3.
-.02-.02 64.6 . 601 7 604 544 59.4 .+ 565 T 673

03-.12 87.9 J6.0 754 - 699 o 706 . - 689 80.2
.13-.22 951 869 - 858 84.2 833 - 774 87.7

23-.32 99.0 929 . 945 90.7 9. 86.4 . '92.6
33-.42 99.5 97.8 97.3 94.0 96.(1\ 921 975
43-.52 »100.0°- - 989 97.8 .. 96.2 97.8 9.9 975
.53-.62 . 1000 . 989 ° 984 98.3 96.6 98.1
63-.72 ) ) 995 989 99.4 98.3 99.4
.73-.82 1995 989 . 100.0 99.4 100.0
.83-.92 ' ©100.0 98.9 .- 99.4 '

~ ] . e +
Note: All coefficients have reversed signs, so high indexes indicate ‘good’ targeting. The indexes in the middle
! set of rows in &ach subtable (- .22 tp +.22) have values that aré (approximately) not significantly different
. from zero—or chance targeting of services. ) ’ ‘

-
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Table 7-20

Cumulative Percentage Distributions by School and érade:
Product-Moment Coefficients Between Resource Cost of

Instruction and Achievement Percentile Scores .
Reading
Index . School Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 Grade 6
Value (N=206) (N=183) (N=183) (N=182) (N=180) (N=178) (N=161)
Less than’ ~ .43 05 27 27 3.8 0.6 1.7 19
-.42--.33 0.5 49 3.3 6.6 1.1 28 43
-32--.23 1.0 7.7 4.4 7.7 3.9, 3.4 5.6
-22--.13 T 19 19.7 6.6 8.8 72 . 73 8.7
-.12--.03 8.3 34.4 ns o121 1.7 11.2 13.7
| -.02-02 10.7 42.1 14.2 *15.9 14.4 1.8 16.8
03-.12 243 59.0 2.4 19.2 2238 17.4 26.1
1322 51,0 74.3 301« 297 27.8 25.8 335
.23-32 78.2 86.9 38.8 37.9 37.2 36.5 49.7
.33-.42 92.2 94.5 51.4 52.2 51.1 59.0 66.5
0.43-.52 98.5 97.8 65.6 66.5 67.2 730 "79.5
.53-62 99.0 99.5 82.0 81.3 85.6 83.1 "90.7
63-.72 100.0 1000~ 934 92.3 9.1 92.1 95.0
.73-.82 ' 98.9 97.8 '99.4 97.8 98.8
.83-92 100.0 '98.4 99.4 99.4 "100.0
Math :
Index School  Grade1 Grade2 Grade3” Grade4 Grade5 Grade6
Value (N=206) (N=183) (N=183) (N=181) (N=180) (N=177) (N=161)
“Less than —}43 0.0 16 o4, 23 44 1.7 17 19
-42.-3 0.5 4.4 8.7 8.3 7.2 5.6 5.6
-.32.-.23 1.0 9.3 16.4 13.8 10.0 1.3 9.3
=22--.13 7.3 16.9 23 . 210 172 18 143
-.12--.03 18.9 31.7 28.4 27.1 239 29.4 23.6
-.02-02 ~ 29.6 410 35.5 34.3 29.4 33.9 27.0
0312 ° 50.0 57.9 48.6 47.0 439 . 452 41.6
13-.22 73.8 72.7 63.9 59.7 60.6 55.4 55.3
2.3 94.7 ' 831 70 Y 718 78.3 66.7 727"
33-.42 97.4 92.3 88.5 84.5 85.0 76.8 85.7
. .43-52 99.5 9.7 *945 90.1 92.8 86.4 94.4
©.53-.62 100.0 99.5 978 . 945 98.3 94.9 97.5
63-.72 100.0 98.9 ~96.7 100.0 98.3 100.0
- .73-82" 98.9 98.3 99.4
83-.92 100.0 98.3 - 100.0

‘Note: All coefficients have reversed signs, so high indexes indicate ‘good’ targeting. The indexes in the middle.
set of rows in each subtable (-.22to + 22) have values that

from zero—or chance targeting of services.

/

J

are (approximately) not significantly different
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example, if the students are ranked by need and the n most needy are not all in the sample

of size nthat is selected, then the method considers all possible selections of n students that

would result in a set ofagudents less needy than those actually selected.
,Although in concept the fethod deals with ranks of students, in fact, the procedure

compares mean needinessmscores of the two sul%tsets, and a variance term is derived

from the concept of all pos:i.lji subsets. Then a Z statistic is computed and compared to a Z

table to obtain. a value for alpha. For this procedure tg have a theoretical basis, it is

necessary tp assume that the difference between the means, considered as a variable over

all possible itfons of the N students into subsets of sizes n and N-n, 1s approximately

normally distiibuted. \

Beaton’s suggested index considers neediness as a variable of at least ordinal character,
rather than a dichotomous classification, and the orderning 1s specific to each school. The
value of the index would be reduced if, for example, we decided to remove the most needy
student from the participating group and substitute the student who ranks tenth n_
needingss, even though both might be sufficiently needy to*qualify for CE. Thus, the 1ndex
deals with finer distinctions than the dichotomous indexes discussed in this report, and
more specifically addresses the within-school allocation of selection and services. K
There are also some serious disadvantages mherent-in:this index, however. First, the
difference between the means of the two subsets is not necessarily ‘distributed normally;
sonie tests of the method on artificial data sets re»esal'ed that.the Z statistic it generates is sen--
sitive to a monotonic transformatign of tHe data, and to the shape of the distribution. These
charactenstics seem undesirable in light of the rationale' for the statistic, which is based .
entirely on a ranking of students—ranks being, of course, unaffected by a monotonic
transférmation. A second disadvantage is that the index does riot have a conveggnt and
bounded range, as the previous indexes had. This makes interpretation less simple, since
the theoretical range extends tnfinitely in both the positive and negative directions. It 1s not.
obvious whether a value of 2.0, for example, is large* or small. While it 1s possible to express_
the unlikelihood of obtaining a given vallie of Z by chance, the statistic 1s not an easy-to-
read indicator of degree of association. ~ ® « ‘
Table 7-21 contains the distribution of Beaton’s index valuesaby scho6l and by grade
within' school, for reading and math. For reading, the school-level index values vary
between™+ 1.8 and -0.4, with only one percent of the values being less than or equal to
zero (Since Jhe mean of the CE group s subtracted from the mean of the non-CE group, the _ |
‘good” valles Jof the index are the’ positive omes.) The distribution is roughly bell-shaped,
and 1s centerefl above zero (with a median of +1.1). Thé school-level distribution for math

is very similar, but shows somewhat poorer selection, with 91.3 percent of the values
positive and a median value of +0.9. The ind®e agrees with the previous ones in that it

. shows somewhat worse targeting for math than for reading.

e *
s

A modified veision of Beaton's index is also presented here. In keeping with the ranking

* rationale from which the statistic was developed, and incresponse te its sensitivity to

+ monotonic transformations of the data, the statisu%was also computed on the ranks of the

*
i -
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Table 7-21
Cumulative Percentage Distributions. by School and Grade:
- Beaton’s Index
) Reading . .
Index Schoo! . Grade 1 Grade 2 Grade 3 Grade 4 “Grade 5 Grade 6
Value N=205 (N=143) (N=169) (N=172) (N=164) (N=156) (N=144)
Less than — 1.0 0.0 35 06 0.6 . 00 0.0 . 00
A -1:0--08 . 0.0 4.9 12 1,2 0.0 0.0 0.0
-0.8--0.6 0.0 70 12 . 1.2 0.0 0.0 = 0.0
-0.6 - 0.4 0.5 9.8 . 1.8 1.7 00 . 06 0.0
-04--02 - ‘05 126 - 24 2.9 0.6 0.6 T
'-0.2- 0.0 1.0 245 36 “4.1 18 13 2.1
0.0-02 39 35.7 $ 71 5.2 61 26 4.9
0.2-0.4 1.7 54.5 95 - 7.0 104 3.8 8.3
| 0406 190 706, 172 15.1 17.7 103 " 18
0.6-0.8 298 839 27.2 21.5 28.0 17.9 201
0.8:1.0 50.7 944 373, 314 421 327+ 36.8
"1.0-1.2 79.5 972 50.9 50.6 58.5 442 59.0
1.2-14 . 927, 97.9 72.8 68.6 80.5 654 757"
- 1.4-16 99.5 98.6 888 84.9 93.3 80.1 .  86.1
1.6-1.8 100.0 99.3 9471 93.0 1000 - 904 96.5
1 1820 100.0 982 . 95.9. . 9.2 979
' Math . -
“index School ° Grade!  Grade2 Grade3  Grade 4 _Grade'5 = Grade 6
Value . (N=161) (N=86) (N=96) (N=109) (N=108) ~(N=108) (N =105)
Less than - 10 0.0 1.2 2.1 3.7 0.0 ° 0.0 0.0
-10--0.8 1.2 7. 47 2.1 3.7 0.9 00 .  -1.0:
-0.8--06 1.9 . 9.3 21 55 19 @00 .~ 19
‘ -06--0.4 ' 25 128 31 9.2 3.7 & 00 1.9
-0.4 - -0.2 56 ' 174 3.1 101 " 37 00 29
-0.2- -0.0 87 233 6.2 1.0 7.4 0.9 . 48
0.0-02 1.2 49 156 13.8 . 11 > 65 5.7
0.2-0.4 20.5 43.0 24.0 ~18.3 > 19.4 9.3 16,2
v 01406 304 593 373 239 30.6 14.8 31.4
0.6-08 47.2 724 45.8 34.9 435 296 1 429
0810, - 67.1 79.1 61.5 46.8 574 . 426 56.2
1.0-1.2 7 88.4 79.2 67.9 | 75.0 60.2 733,
1.2-1.4 13 97.7' 896 77.1 833 'y 76.9 88.6
A 1.4-1.6 95.0 98.8 94.8 84.4 91.7 9.7 - 9.2
1.6-1.8 98.1 100.0 99.0 92.3 97.2 92.6 - 98.1
1.8-2.0 98.8 . 99.0 9.3 98 1 9%.3 1000
\ ) '
[ L .

S 143 . 0
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needmess scores (instead of their means), wrthm the school or within-the grade at a schodl,
derived from the CTBS scores. The distributions are shown in Table 7-22 for reading and
math, No appreciable differences'in the index values are apparent. The median index value
for reading 1s +1.1 and the median for math 1s +0.9, the same as that obtained for the
unmodified version, discussed above.

Thus, for the data distributions with which we are dealing, the version based on percentile
scores yields essentially the same results as the modified version from ranks. Being simpler
to compute, it 15, therefore, preferable to the method based on within-school ranks. Neither

_approach yielded median Z \alues that are significantly different from zero, but that likely

reflects the st)e of targetmg more than the quality of the index.

Having decided to examine mdexes based on ranks of'pa~rticipants and non-participants,
we find it natural to include-the Mann-Whitney U in the set of indexes to be considered.
This statistic 15 a measure of the difference between the ranks of scores in two groups, and
is, 1n fact, conveffed to a Z statistic for the final companison. Like the other indexes already
discussed in this section, therefore, it 1s a better measure of difference than of association.
We.can easily determine how unlikely any value of U would be, given the null hypothesis

{and the assumed model), but it i1s not so straightforward to express the degree of agree-,

ment between the dichotomous vanable and the ranked variable 1n terms of U. The Mann-
Whitney U technique 1s described in detail by Siegel (1956).

Tgble 7-23 presents the distribution of the Z statistic derived from the Mann-Whitney U.
(The Z values were selected for the index because their thearetical distribution is known,
thus giving us some way to evaluate differences, and because they are comparable to the
previous indexes in this section, which-are also expressablgags Z étatistics.) The Z values
present a more optimistic view of targeting than those derf/ed by theaprevious method,
because they have greater magnrtudq The meaning of the Z statistic is not quite the same
under the two methods, however: for the Mann-Whitney U it is an indicatien of the
likelihood that the ranks ohserved in the two groups could have occurred if there were no
real differentiation between, the two groups, while the statistic suggested by Beaton deals
with the likelihood that wogse rankings could have occurred. The median values from the
Mann- Whrtney U approach are highly statlstlcally sngnjcant for both readlng and math.

Correlations with C TBS Ranks. The ranks of the CTBS reading and math scores can also
be used to c0nstruct indexes through correlation, as the indexes of the first and second sec-
tions were constructed.. The correlation coefficient constitutes an index with some useful
characteristics, namely a bounded range and a center of zero. The use of the-ranks of the
CTBS scores for a correlational index preserves the advantages of the statistic suggested by
Beaton and the Mann -Whitney U, as well, The ranks preserve more than a dichotomous

distinction, treating need as more complex than mere presence or absence; they focus on’

within-school differences among students, and they disregard the differences among scores
that4 as argued previously in this section, are irrelevant to the concept of targetmg A cor-
- relation between the CTBS ranks and,CE status (which is dichotomous) is a measure, then,
of the agreement between the CE status and the ranks, indicating the degree to which the
lowest achievers tend to be CE participants (and tend not to be non-participants).

o N\ ‘ ,
. . . .
' | - 144 .
- ) 116
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Table 7-22

3 Cumulative Percentage Distributions by School and- Grade:
Beaton’s Index Modified by Raqks
: -
) ( ; Reading - . s
‘ Index * ° ‘ School Grade 1 Grade2  Grade 3 Grade 4 Grade 5 Grade 6
* Value® (N=205) (N=143) (N=169) (N=172) (N=164) , (N=156) (N =144)
Less than ~10 00 . 28 1.2 06 0.0 " 0.0 0.0
-1.0--08 0.0 4.2 1.2 06 ¢ 00 0.0 0.0
-08, - 06 0.0 70 1.2 06 - 00 _ .00 00
-06--04 0.5 10.5 2.4 1.7 © 00 0.6 0.0
-04--02 0.5 133 . 30 35 0.6 0.6 1.4
-0.2--00. 1.5 245 36 4.7 1.8 1.9 35
0.002 49 . 343 71 . 58 6.1 26 T 62
. ,«
0204 ° 127 545 ~ 107 99 104 45 9.7
0406 195 - 69.2 17.8 16.3 17.7 115 - 118
0608 30.2 85.3 27.2 215 28.0 19.2 22.2 '
0.8-1.0 50.7 95.1 36.1 302 421 - 32.7 38.2
1 1002 85.4 , 979 52 55.2 58,5 46.2 576
1214 -+ 980 © 979 77.5 74.4 80.5 74.4 - 833
1.41.6 100 993 970 95.3 933 . 936 95.1
. : Math . T ;
" Index School Grade1 Grade2 Grade3 Graded  Grades Grade 6
Value (N=161)  (N=86) (N=9) (N=109) (Nx=108) (N=108) (N=105)

. | Lessthan =10 0.0 3.5 21 28 . 09 0.0 0.0
-1.0-%08 ~ 12 4.7 2.1 5.5 0.9 0.0 19
-0.8--0.6 12 8.1 31, 64 2.8 0.0 1.9
206--0.4 2.5 1.6 31 83 *  37. 00 ° 19 |
-0.4--0.2 6.8 163 3 9.2 4.6 00 38
0.2 - -0.0 9.9 26.7 52 _ 104 8.3 0.9 4.8

0.002 - 13.7 36.0 15.6 12.8 12.0 5.6 8.6

. . . - J

0.2:0.4 21.7. 44.2 25.0 193 -~ 20.4 8.3 181 | -+

0.4-06 317 58.1 33.3 25.7°? 30.6 167 7 324

0.608 72 - 721 82.7- 349 44.4 35 438
" 08107 7 683 802 625 , 514 57.4 426 57.1

1.0-1.2 *863 895 81.2 661 73.1 63.9 762 |
l 1214 94.4 96.5 91.7 844 907 824 90.5

1.416 98.1 100.0 97.9 95.4 98.1 ,.93.5 96.2

&




Table 7-23

. s < . \ ‘
Cumulative Percentage Distributions by-School and Grade: Lt
- Z Statistics Based on Mann-Whitpey U o
- Reading L - .
index School Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 Grade 6 | ‘.
Value  (N=205) (N=143) (N=169) (N=172) (N=164) (N=156) (N=144) .
\o0 0.5 8.4 "0.6 06 .18 13 ¢ 28 y
0.5 " 2.0 28.0 5.3 5.2 Y 6.1 26 . 5.6
10 3.9 51.7 13.0 1.6 122 71 13.9
15 6.3 72.0 243 215 ~27.4 17.3 236 .
+ %
20 88 - > 846 331 ‘333 _40.9 30.8. 326 ™ .
2.5 137 909 44 4 436 537 423 52.8
30 18.0 937 56.8, 570 65.9 58.3 64.6
35 244 %5 669 - 680 79.9 69.9 74.3
y “~ a ) :
40 30.7 993 76 3 82.0 .85.4 80.1 86.1 . |2
45 37.6 993 82.8 86.6 933 865 87.5
50 434 1000 911 924. 9.3 90.4 90.3
55 522 94 1 %5 +97.6 93.6 92.4 |7 ¢
e
60 . 615 97.6 983 98.8 9.8 95.1
65- 659 . 98.8 988" 98.8 . 7.4 97.9 . |.
70 737" 98.8 994 ° 100.0 . 987 . 97.9
75 79.5 100.0 100.0 . 1000 98.6 5
- T : 14
LY yy Math - ’
Index School ‘Grade 1 - Grale2” 4 Grade3 — Grade4 Grade5 . Grade 6
Value . (N=161) %N=86) . -(N»96) ~(N=109) “(N=108) (N=108) (N=105) |
g < . - w B - D 5 0
00. © N19, ’ <140 - " 62.. .. 18 $ 28 - 0.9 19 |
05 6.2 (326, ¢ W7 55  ~ T120- 11 124 | -
10 118° 419+ ¢ 280 & 211 £7 204 ' 204 200 |,
15 174 . 593 44.8 367 ).45.4 32.4 400 |V
4 ¢ L -}‘ i o W . ES 0
20, 236 69.8 't 594 (477 0 383 T4 57.1
25 36.6 849 75.0 651" " .2667" ,  860.2 77.1
30 422 90,7 - © 823 789 * - .85 . 741 84.8
35 509 942 88.5 83.5 L926 . ¢ 815 ° 88.6
e .. '
40 58.4 9.5 9.6 945 - .93. - 8.1 ', 914 |™
‘ 45 66.5 98.8 94 8 94.5 /9.3 92.6 94.3 .
5.0 733 . 988 97.9 9%.3 - 99.i 97.2 95.2
55 78.3 . 100.0 97.9 97.2 1000 991 98.1 A
6.0 84.5 100.0 100.0 " 99.1 9.1 | %
» 65 876 , ° . 1000 99.0
| 7.0 91.3 - * 99.0
| 75 93.8 ! 100.0
. e & co

| Note: Index values are midpoints of intervals of .5.
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The cumulative percentage distributions for these correlations appear in Table 7-24 for

~reading and math. The reflected corrélations are nearly all positive (at the school level, 98

percent for reading and 90.1 pertent.for math), but do not tend to be strofigly 'so. The

median value is about +0.37 for rea}ijng and about-+0.24 for math. As with the ptevious .
. indexes, then?’there is evidence %f . better-than-chance targeting, but the agreement

°between‘CE participation and within-school achievement rank is not impressive. .

C s .
The ranked CTBS scores were also corr\emd with the measures of amount of services
received. While these service measures do not reflect CE, participation, or even, necessar-

ily, services that are specifically part ,of'CE, the Correlations of them with €TBS ranks
indicate the degree of agreement between amount of'in tructional service-received and the
need for CE services. Table 7-25 contains the-cumulatﬁ\é percgntage distfibution's for the
reflected correlations between the measure of need and the tota? exposure to instruction in
reading and math. As with the previous indexés relating achievément to exposure, the ’
reflected correlations tend to be positive, but only mildly so. These analyses confirm the.
earlier findings that exposure to services is not a vanable that contributes to favatable

targeting indexes. . .

!

The corresponding distributions for the index based on jbta] resource cost for reading and .
math instruction appear in Table 7-26. The ‘correlations '(or this variable show stronger rela-
tionships than those {Gr the hours of services received: Most ‘of the jeflected corrélations’

are positive (92.2 percent for reading and 82 percent for math), but the median valu@ are-

not partictlarly strong (about +0.22 for reading and +0.16 for math). The 1ndexes based - -
on reSOU‘rce’tos.t, then, are about as sensitive as those hased on CEeparticipation’ - ’
DISCUSSION OF ALTERNA’I’IVEs INDEXES . \ : .

\ . N e

TS

. / s . . . . .
Throughout thrs sectign we have taken the position that no one Jndéx (fargetmg wil serve |
st

for alt situations against which targeting is'to be assessec. What consthtutes proper assign-
ment of CE to students may be specified in various ways, depending on several condidera-
trons. Selection of a targeting index for any given evaluation” problem, then, requires that
the eValuator exercise judgment. For this reason, we have, with each of.the 25 indéxes,
presented the rationale’for its derivation and some empirical data on its distnbution .m the
~sample of SES schools. The purpose of this chapter is“to summarize the discussion.of the .
" altérnative indexes without the-distractiops caused by the concurrént devilopmenrof the
iridexes in the previous sections. ' _ ' N
In order to drscuss the wide range of indexes,.all 25 are named in the paragraphs ‘below:
Each ipdex is also provided with an acronym that can serVe as a mnemonic. The acronyms
will be employed 1n this cHapter for the sake of brevity in the tables that follow. ‘

The first indexes developed, : + N
1. P.BELOW.50 CE participants scoring below the 50th percentilé -
- l . . .

2. P.BELOWA(r . CE participants scoring belpw. the 40th percentile * |

’
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Point-Biserial Correlations Between

Table 7-24

C —

<

Cumulative Percentage Distributlons by School and Grade: Reflected
Participation and-Achievement Rank

: ';teamg ﬁ .

-

-

- R t .,
index School-! Gradet  Grade2  Grade3  Grade4, Grade5 .Grade$ | -*
Value (N=205) .(N=#3) (N=169) ‘(N=172) (N=164)  (N=156) (N=144)

. YT . )

- 2o0rless . 00 7.0 1.2 1.2 ~0.0 06 ~.+0.0
~ 15 00 -° 9.1 - 24 . 17 ‘00 0.6 0.7
- 10 0.5 2. & 24 2.3 0.6 0.6 0.7

v -05 . 1.0 182 3.6 .4 1.2 1.3 1.4 .

00 20, 245 36. - 47 2.4 1.9 3.5
.05 4.4 329 53. , 5.2 4.9 19 6.2 ”
~10 ‘b8 429 9.5 7.0 8.5 3.2 76 - .
15 122+ 594 134 99 <+ 128 7.7 13.9
20 220 ° 685 18.3 5.7 19.5° 4 10.3 . 236 -
25 263 76.2° 249 20.9 25.0 173~ 29.2
.30 43.4 83.2 296 2.7 . 34.1 24.4 42.4
35, * 546 909 *34.9 33.7- 43.9 32.7 549
.40 70.7 951 .  408-- 41.3 52.4 44.9 63.9
.45 84.4 97.2 49.1 . 541 - 652 .59.6 70.8
.50 90.7 98 6 58.0 65.1 72.6 67.3 736
~ =55 © 96,1 986 - 71.6 76.2 79.9 -78.8 84.0
‘ +60 98.0 98.6 79.9 87.2 © 88.4 87.2 88.2
65 990 * .986 85.8 90.7 95.1 90.4 94.4
70~ 995, 993 ¢ 923 - 948 -96.3 96.2 97.2
75 1000 . -+ 99.3 98.2 % 97.7, 97.6 9.8 97.9
. .80 . 99.3 . 994 J 983 .98.8 97.4 98.6
- Math .
Index -School  ‘Grade §  Grade 2 Grade 3 Grade 4 Grade 5~ Grade 6
Value. .IN+161) ' (N=86) (Nw96)  (N=109) (N=108) (N=108) (N=105)

- 20 or less . 06 - 89 - 2.0 S.Sj 2.8 00’ 1.0.
-.15 1.9 . * 105+ 3.1 6.47 . 3.7, . 0.0 1.0 |
-.10 37. + 140 31 9.2 3.7 0.0. . 1.9
-.05 68 17.3 31 9.2 . 6.5 0.0 3.8

.00 9.9 +29.1 73 © - 110 8.3. 09 4.8 2s
05 15.5 .39.5 16.7 13.8 Al 1.9 12.4
.10 248 *43.0 25.0 16.4 <13.9 120 16.2
- 15 3.6 48:8 354 - 228 - 296 213 295 -
.20 453 61.6 43.7 ™ 2.4 37.0 ®25.0 40.0
.25 " 62.7 72.1. £51.0 44.0 . 48.1 37.0 56.2
- .30 789 . 81.4 542 55.0 - 56.5 47.2 66.7
.35 882 ‘895 64.6 64.2 69.4. | 57.4 75.2 |,
.40 919 89.5 76.0 71.6 83.3 © 69.4 . 80.0
.45 95.7 * 91.9 84.4 78.9 - 88.0 75.9 84.8
.50 . 2975 " 97.7 . 9.7 " 83.5. - 91.7 82.4 91.4
.55 988 - * 97.7 9%.9 , 89.0 95.4 -88.9 94.3
.60 98.8 98.8 96.9 92.7 97.2 95.4 9.2
.65 98.8 - 98.8 97.9 94.5 100.0 99.1 98.1 |a
.70 100.0 98.8 97.9 95.4 ‘ 99.1 99.0 ,
- 75 " 100.0 990 ¢ 972 99.1 99.0 ° |.
©, .80 - - 99.0 97.2 100.0 99.0 J

- P e

~

Note. Index valtes are midpoints of intervals of .05.
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. Table 7-26
\ . : ‘ .
Cumulative Percentage Distributions by school and Grade: Reflected Product-.

Moment Correlations Between the Resource Costs of Instruction and Achiévement Rank °

i
3

~

Reading .

Index School " Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 Grade 6
value (N = 206) (N=183) .(N=183) (N =182) (N=180) (N=178). (N=161)

\

PN

- 30 or less .
.20
15
.10
.05
.00

05
10
15
20
25
30
35

’h)
45
50
55 -
60 +
65
.70
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Math . :

~
¢

pm——s

index _ School Grade1  Grade2  Grade3  Grade4d Grade 5 . Grade6 iR
value — (N =206) (N=183) (N=183) (N=181) \(Nﬁm (N=177) = (N=161)

V4 B
. 89
10.6
133
178
20.0
239
289,
389
45.¢
’51.7
628
72.2
77.8
82.2

85.6
89.4
92.8
96.7
99.4
100.0

30 or less
=25
- 20
- 15
-~ 10
- 05
00
.05
10
15
.20
25
30
35
40
45
50
55
60
65 .
70 7995
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3.. PBELOW.35 - CE participarks\s\cbring below the 35th percentile -~ e

could, if computed on a cutoff acceptablé to-the evaluator, rinimally indicate the degree
to which schaols comply with the simpl%@'ﬁ&rpretation of Title | regulations. They are pot
recommended ‘for’ any other purpose, however, because qf their insensitivity to the

needipess of students who are not particiating in,CE. -
S——— . N Fand - t

. The unadjusted phi coefficients of the seco'nd\,s'ectii)n,

Py €

4. PHI.CES.50 Phi c‘oefficient'betwefi‘n CE participation and achievement
) scores dichotomized 2tithe 50th percentile . ‘

. . & ‘ .

5. PHI.CES.40 Phi coefficient. between CE participation and’ achievement

scores.dichotomized at the®40th percentile

-

. 6. PHI.CES.35 Phi coefficient between CE participation and achievement

scores dichotomized at the 35th percentile .

7. PHI.CES.T). , Phi coefficient between CE’ participatioh and teacher's

judgment of need for CE ,

- »

*

are most appropriate for the assessment of targeting when the entire process of allocating
CE to students, rather than just within-school CE participation, 1s of interest: when meed for
CE 1s-seen as a dichotomous, nationally-normed variable, and, when 1t is participation
rather than amount¥f CE service that is measureds o N

*
e : ) P ¥ . | SN
When the pfir coefficient is adjusted for unequal marginals, s
¢ 8 CPHICEA4O Carrected phi coefficient betwken CE participation and
) achievement scores dichotomized at the 40th percentile
9 CPHI.CE.35 _'Corgected -phi  coefficient between CE pérti'cipétion ‘and
RS ~ achievement scores dichotomized at the 35th,percentile
10 CPHI.CE.T) * Corrected phi coefficient” between CE~' participation and
. .. Ps

. teacher’s judgment of need for CE ~.

[}

the focus 1s more sharply on within-school-targeting, sbut the other considerations still apply.

- ‘ \/3

¢, A . :
When dichotomous indicators of need-are correlated with, level of services,*

11, RINSTR.40 . Correlation between total hours of instruction received and
achievement sceres dichotomized at the 40th percentile
' ]

Correlation between total hours of instruction received and
achievement scores dichotomized at the 35th percentile

" 12 R.NSTR.35

@ 123 15}




13. RINSTR.TJ Correlation between total hours of instruction received and .
* teacher judgmentof need for CE
14. R.RCOST.40 Correlation Betv@e'_?en resource-costs of instruction and achieve-
ment scores dichotomized &t the:jhh percentile y

A
of instruction and achieve:

15. R.RCOST.35 . Correlation between resource-co
ment scores dichotomized at the 35th percentile '
16. R.RCOST.TJ Correlation between resource-costs of instruction and teach-

er’s jud.gment of need for CE
the resﬂi@g indexes address somewhat different questions. Rafhé{r than the targeting of CE
to needy students, these indexes measure the targeting of instructional services to the
needy students. (It 1s important to note that these analyses do not identify CE instructional
services spectfically; indeed, 1t is not possible to differentiate accurately which services are
associated with what programs.) These indexes would b% most appropriate when the ques-
tion 1s whether needysstfidents are receiving the most instructional services, disregarding
any labels associate i being selected for a CE program. The major disadvantage with
these indexes arises from. the difficulty in measuring the instructional services and the
resource-costs. A
- ' ‘ .~ X
The indexes from the third section are all correlations between achievement percentile
scores and either CE participation rates or levels of instructional service.

>

17. R.CE.PERCN Correlation between CE participation and achievement per-
. *e centile scores - .
18. RCE.INSTR Correlation between CE participation and total hours of instruc-
' tion received - Yo
19. R.CE.RCOST Correlation beiween CE participation and resource:costs of in-
. struction "

- -

Like the indexes based op dichotomizations in the second section,.these examine associa-
tion between neediness as defined by national norms, and CE participation rates or levels of
service. They differ only insofar as the percentile scores represent a finer ordering, nation-
ally, than the dichotomous versions, and so they are appropriate when the dichotomy-
based indexes are not useful or desired. In practice, these percentile-based indfexes woul \‘
be easier to compute because the percentiles have to be obtained in eithey case, and usin
them directly saves the effort of dichotomizing before computing the correlation coeffi-
cients. The major conceptyal disadvantage.of these indexes is that they indicate only the'
strength of the linear relationship between CE participation rates or service levels a
_ achievemerfpercentiles. This seegs to imply that a five-point difference betw
scores has the same practical significance (in terms of CE participation) at all goints along
thg score range. : -

"y
>
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Finally, the indexes from section 4, :

' 20. IND.BEATON Index sugested by Albert Beaton o
21. MOD.BEATON ;Modiﬁcationeof‘the index,suggeéted by Beaton .
o
22. U.CEARANK Mann-Whitney U between CE part|C|pat|0n and achievement-
score rank

23, R.CE.A’RANK ' Correlation between CE participation and achievement-score
. rank t \

24. RINS.RANK Correlation between total hours of instruction received and
-~ achievement-score rank .

25. R.CSTRANK . _ Correlation between resource- costs of |nstr ction and achieve- -

studepts within.each school. For a school evaluation, however, the. use of lo§al rank order-
ing focuses on. targeting within the school in the most rigorous way, ‘and the added expense

to c0mpute ranks for a smgle school is probably not of great consequence

N Ve

Sensmwty of Indexes. In* addition to knowmg which mdexes arg c0nceptually appro-

. "priate*for a given application, the prospective user would benefit from some indication of

the sensntlwty of the index. As”each'ihdex was presented in the previous sections, a
cumulative ’ frequency distribution was provided. The distributions show the central
, tendencies of the indexes, their scatter, and the general shape of their distributions. It is
tempting to consider the scatter of the distribution as an indication of sensitivity, since
greatefivariation does indicate that the schools are being differentiated more. Two caveats
should bg kept in mind, however: first, it would be mlsleadmg to compare the ranges gf
indexest wﬂh known sampfing distributions that differ, such as the Z statistic and most
correlatiort, coefficients; second, the differentiation of schqols may be in large part caused
, by fattors Fgrelevant to the concerns about within-school targeting (i.e., they may reflect to
some degreg the level of CE funding in a school or the way the school focuses |ts CE
sex:vuces at Sstferent g?ades) . e e ~

¢ . O . .

1.

It is also appea ngto think of the centrat tendency as an. |nd|cator of sensitivity. If we know
a pnbmthat targeting 'is excellent in one set of schools and is very poor in another set,
then we‘would prefer the index that best differentiates between the sets. Similarly, if we
knew that all schools have excellent targeting, we would prefer the index for which
targeting seems best. Even if we only knew that schools tend to have good targeting, the
same decision rule would apply. Unfortunately, we have no such knowlédge and an index
that shows schools in the “best light is not necessarily better than one that presents a less

Optimistit plcture ot

. 125 s 153 E \




. , ~
¢ ¥ *

On the basis of our work with the indexes; however, we feel that most schools are attempt-

* ing to honor the intentions of CE programs in allocating CE status, services, or costs to those
students who-are defmed as needing them. Misallocations do occur, either by error in
determining need or by interpretations of guidelines and regulations of the CE program that

. .+ militate against a perfect relationship between the need and the status, service, or cost.
Such errors or misinterpretations, although numerous, do not appear- to us to outnumber
the instances of good targetimg.

!

. 13

Empirical Test of Validity of the Indexes. In order to obtain some basis for inferring the
valdity of the indexes, we followed an approach similar to the methods used in validating
some tests and test items. We first assumed that there was a sensible basis for all, or most, of
the indexes. Therefore, we could treat an index as valid 'toﬂwe degree that it correlated
strongly with the other indexes.. The matrix of intercorrelafions among all 25 indexes is '
presented in Table 727, the coefficients based on indexes for reading above the daagonal
and those based on indexes for math below the diagonal.

__.The correlation coefﬂcnents in Table 7-27 have surprisingly low Values. Thys indicates that -
our indexes are not reflecting the same aspects of targeting. From inspection of-the matrix *
of coefficents we can see that the'indexes for reading are interrelated quite similarly to the
indexes for math. Further, the clusters of high coefficients are also similar for the two
subject areas. Four clusters appear to be consistent and strong, likely accounting for. most of
the  common variance in a factor-analytlc sense. The clusters are: :

A+ Coefficients based on ph/t on Beaton's procedures, on the Mann-Whitney U, and on
correlations with achievement ranks. This is the largest cluster of coefficients, and all
the vanables have the least incidence of negative correlations with the other
variables |n the matrix. It follows, then, that other considerations aside, a favored
index should be selected from this cluster. The cluster includes mdexes numbered 4,

< 5 6.7.47,20,21,22, and 23. .

B Coefficients based on only the participants below certain cutoffs and those based on
corrected phi coefficients. This cluster appears to have somé€ common base in the
mere fact that they share the same numerical component. The cluster includes

indexes numbered 1, 2, 3 8 and 9. -
"C- Coefﬂaents based on total Jhours of instruction are highly interc ted. The
.. cammon adpect, of cougse, Is that hours of service i$'the component. It j:follows,

then, that indexes based on hours of service age not particularly similar*to (or inter-

changeable with) those based on CE pamcaZZtlon The cluster includes mdexes
numbered 11,12, 13,18, and 24. ‘ oo

D Although moderately related to the chuster,basad on hours of service, those based 6n

resource-costs (a transformation of hours of service) tend to cohere into a cluster by

themselves We obsene. the phenomenon, then, that these indexes are not inter-

~~  Changeable with those based on services or on CE participation. The cluster mcludes

indexes numbered 14. 15, 16, 19, and 25.
g

. . < N \
)
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Table 7-27

Correlations Among 25 Targeting Indexes for Schools, Based on Over 200 Schools - -

-~ (Coefficients above diagonal for reading; below diagonal for math. Decimal points omitted.) .
tndexes 1 2 3 45 6 7 8.9 10 11 12 13 14 15 16 17 'w,b 19 20 21 22 23 24 25
1. S.BELOW.50 %0 84 16 24 24 12 66 53 25-03-05 04° 05 03 06 16-01 03 13 19 14 19 02 08
2. SBELOW40 92 7 .95-03 17 19-03 69 56° 15 -07 —07 02 01 -01-01 04-04-01 01 06 04 07 =01 04|
3. SBELOW.35 89 97 -09 12 22-07 63 58 10 -09 -08 05 ~01 00 -02 01 -07 -02 -01 03 04 04 -05 03
4. PHI.CES.50 37 24 21 91 8 73 35 38 34 2 20 16 39 3830 95 23 37 74 76 63 94 22 36
5. PHI.CES.40 © 38, 35 31 94 94 70 53 52 37 28 23 a7 41 3930 94 26 38 74 77 63 93 25,37
6. PHI CES.35\ 3937 38 91 97 66 51 59 32 27 23 15 42 43 30 93 24 39 74 76 ‘61,/91 23 38
P 7L PHILCES T) 22 .12 9 72 68 68 2727 72 29 23 26 41 40 43 74 25 38 60 63 58774 24 37
8. CPHICE.40 70 76 76 40 53 55 26 91 47 12707 05 25 21 11 42 12 -22 58 62 31 43 14 23
9. CPHI.CE.35 66 71 76 36 48 55 21 95 D@ 14 09.09 24 2 10 48 .15 21 61 65 30 49 15 22
L 10. CPHICET) 4339 36 36 32 3259 30 23 21 1620 29 28 2936 18 26 49 52 32 37 18 26.
11. RINSTR40  -03-01"03 04 08 11 15 02 D4 -03 <95, 55 52 ST 23 27 95 52 4B 28 19 2% 93 50
12. RINSTR35  -01 -01 04”04 06 11 15 O3 05 -03 95 5 50 53 24 21 93 51 23. 23 17 20 92 50
13. RINSTR.T) 02-63-04 31 28 27 34-03-.05 1g 148 48, 15 17 5. 99 58 18 «11 11 10. 19 59 7
14. RRCOST.40 09 14 14 21 28" 31 29 25 24 15 48 49 17 % 59 37 47 96 45 46 "30 36 45 95
15. RRCOST.35 09 13-15 20 27 31 28 26 26 12 48 52 15 97 - 59 35 48 94 40 41 -27 34 ~46 93
16. RRCOST T) 15 11 09 42 43 44 S1 19 18 29 37 37 51 62 59 C031 23 59 26 27 25 30 22 60
I7.. RCE.PERCN . 35 27 25.96°96 95 72,45 43 36 09 08 30 27 - 2 6 . 24 36 77 .80 67 99 23 34
18 RCEINSTR ~ -02-02 01 05 06 10 16-02 00-02 95 92 52 43 a3 3709 53 25 25 .4 24- 99 52
19. R.CE.RCOST 1215 15 22 28 31 32 25 24 16 48°49 21 95 94 64 29 48 42 %2 26 35 517 99
2. IND.BEATON 55 52 53 59 61 64 43 77 75.47 -05 05 13 28 28 “30 63 03 29 T 99 58 73 22 ‘38
‘\O ) : . : 3 \
21. -MOD.BEATON 58 34 55 64 66, 68 48 79 78 250 05 04 13 30 29 34'69 02 31 98 60 78 23 39
22. UCEARANK 16 12 10 63 b6{ 84 'S8 27 24 27. 07 05 33 a5 23 32 71 07 26 41° 47 67 13 °25
23. RCEARANK . - 36 28 26 95 95\94 72 46 43 36 338 08 29 27 26 46 99 08 29 60 68 71 23 34
244 RINSRANK =01 -02 02 04 06 ‘08 16-01 00 -0i ‘oa 91 51 41 42 3 08 99 47 03 03 07 08 51
25 RCSTRANK 13 16 16 22 27 29 34 25 23 17 JA7-47 19 94 2 62 28 47 99 27 30 27 29 47,
\)‘ H . . N ) ’—#“ -
.ERIC : R N
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_ Table 7-28

Attributes of Each of 25 Targeting Indexes

. e . Is the - Does the  Are schools  Are schools
Does the , Does the index index penalized penalized Does the
* s the index con-  index - based on  consider if they~ if they tar- index have
Index . index . sider the consider national all the ‘spread’ CE  get CE to a known,
easy to receipt of ‘selection’ , or school : ‘needy’ to all selected sampling
calculate?  services for CE only?  ‘norms’? students?  students? grades only?  distribution?

1. S.BELOW.50 Yes . No Yes National No Yoo NO NO
* 2 S.BELOW 40 Yes Na Yes National No ) Yos NO s DO
3. S.BELOW.35 Yes No Yes National No Yes ‘No No
4. PHLCES.S0 Yes % No Yes ~ National Yes Yes Yes Yes
5 PHICES.40 Yes © No Yes National ~ Yes Yes Yes y; Yes
6: PHILCES 35 Yes No . Yo National Yes Yes * Yes Yes
7. PHICES.T) Yes No Yes "School, ' “Yes Yes Yoo Yo

8 CPHICE.40 Yes No Yes " National Yes Yes Yes Yes .
9. CPHI.CE 35 Yes No Yes National Yes Yes Yeo! Yeu
10. CPHI.CE.T) \ Yes No Yes School Yes Yes . Yes Yes
t1. R.UNSTR.40 No | | Yes < No ~National ¢ Yes Yes Yeu Yes
12 R.INSTR.35 No Yes No ‘National Yes L Yes Yo Yes
13 RUNSTR.T} No Yes No" - School Yes < Yes Yes Yo
. 14, R.RCOST.40 No " Yes No ' National Yes T7TC L Yes Yes Yes
15. R.RCOST 35 . No Yes No National Yes Yes Yes Yes
1 160 RRCOST Tj No Yes No ¢ School Yes ' Yes Ye Yo
17. RCEPERCN .. Yes “No % Yes . - Natonalt Yes véy oo Fou Yo
18. R CE.INSTR No Yes ., No R - “ i Yes Yeo Yes
19 R CE.RCOST No "Yes "No 2 - Yes Yes Yo
20 IND.BEATON No No " Yes .School « , Yes Yoy Yes Yes

* L] . 3 -

21. MOD BEATON No No Yes , School Yes ' a'Yes Yes Yes

22, - U.CE.ARANK Yes No . Yes School Yes Yes Yes T Yes |

23. R.CEARANK ™ Yes, No Yes °  Schobl Yes Yes T Yes Yer
C‘A R.INS.RANK No & Yes No 7 School_ P Yes Yes Yes Yeos
E lC R.CST.%ANK _ No Yes No ' : School 1.9 = S} Yes Yes Yos

. - IO




‘

E. ”We expected a cluster of indexes based on teachers’ Juagments of need for CE, but
such a cluster does not emerge with any strength. It seems that whatever unique
information teachers’ judgments bring to targeting is submerged in other com-
ponents of the indexes.

. ~ -

Recommendations. Finally, we wish to provide the reader with some fecommenda-
tions regarding which' index migh/t be preferred. As the body of this report indicates, no
recommendations can be made without consideration of the circumstances in which the
index 1s to be calculated or employed. Therefore, by way of summary, we present Table
7-28. which lists each of the indexes and indicates its attributes. Based on the entries of this
table, the reader or user should be able to drrive at an informed judgment about the relative
merits of each index. - .

/
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* . CHAPTER 8. TEACHER JUDGMENT.OF NEED FOR
COMPENSATORY EDUCATION :

a

" Charles E. Kenoyer

o { -
Teacher judgments of student need for compensatory éducation (CE) agree
- moderately with scores on the CTBS. If a CTBS ‘cutting score’ at the 35th percen-
tile is adopted, a near-maximum agreement rate (for about three fourths of the
’ students) is obtained. The accuracy of teacheTagments i pot influenced by the
' .+ racialfethnic or economic characteristics of the students, the extert of undividual-
. ization of instructjon, iow students are selected for compensatory services, or
" teacher traiming and experience. . ' -

< ) L
Teacher judgment is one of the permissible ways for schodls to select students for CE, and 1s
widely used (Wang, Hoepfner, Zagorski, Hemenway, Brown, and Bear, 1978). "It is impor-
tarit, therefore, to know how well these judgments agree with objective measures of
student performances. The Comprehensive Tests of Basic Skills (CTBS) reading and math
subtests constitute the best measures of achievernent that are available in.the Sustaining
Effects Study,(SES). and so were used in thesé analyses as the criteria against. which the
judgments were gauged. The first step was to develop an index of agreement between

teacher judgment of student needfor CE and the CTBS reading and math scores. /

SAMPLE SELECTION .- _ e : o

. ' ~

Teachers and students were selected for these analyses as follows. 200 teachers were ran-
domly selected from‘ the SES teacher file at each grade. (Teachers associated with more
than one grade we¥e deleted.) A file linking teachers to their homeroom students was then
L+ sused to select all students fpr each teacher, because it was the homeroom teacher who
. provided the judgments regarding each student’s need for CE. - - .
; : . 3§ S
A teacher was subsequently. included in any analysis .except wh‘ére dne’,or rﬁore of the
variables were mjssing. Many of the teachers taught no reading or na math, and so were '
excluded. from® any analysis }equiring such data. Those who taught both subjects were

included % the sample for each kind of analysis.« - » 2 .

-
Y

THE TEACHER JUDGMENTS : o

-
. -

The Stﬂden_t-Background Checklist item, in which the teacher judges each student s need -
for both reading and math'CE, was coded to yield to dichotomous classification decisions -
{whether the student néeds reading CE or not, and similarly for math), which are treated
independently (This approach is not based on an assumption that the tio decisions are
statistically independent of each other, it is known from previous analyses that the
judgments of student need for the two subjects dre highly correlated. The present analyses,
however, call for separate consideration of the two school subjects to synplfy interpreta-
tions of the association between teacher judgment and test results for each.j The analyses

13
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for reading .and math are based on nearly (dentical sambles of teachers and students.
Results for the two subjects are never analyzed jointly, but in parallel.

The measure of agreement selected for the analyses is the correlation between a teacher’s
dichotomous classification of students by need for compensatory services 1n one of the sub-
jects and the CTBS score for the same subject. Because it would be both inconvenient and
costly to generate all the correlations that were needed—every correlation for each teacher
in the sample—an approximate method was used. For each of the variables to be cor-
related, the sum and sum of squares were computed. If a missing value was encountered,
the obsenation was deleted. For each pair of variables to be correlated, the sum of
crossproducts was computed, deleting any obsenation for which one of the pair was
missing. This procedyre leads to different subsampfeg for the terms of the correlation
formula, hence 1ts departure from an exact correlation. It was assumed that each of the
subsets was unbiased and representative of the whole sample, i.e., that the missing.obser-
vations wege not systematic. For each pair 9( vanables x and y, then, the correlation was
computed as: ‘ ) '

T Dy (Ex, Zy,
Ney . Ne' Ny - . .
, LGRS 2 Y S VS YR
N Ny Ny Ny o

he )
The resulting correlations were transformed tb Fisher's Z for the subsequent steps in -
the analysis. a .. i )

We have no reason to expect that the validity of either teacher judgment of student rieed or
ouf achiévement measure is uniform over all grades, so the analyses were perfarmed by
- grade throughout this report. Means of the correlations and their Z transferms (used for
further calcularnom/arse presented in Table 8-1 for both reading and math. The transformed
coéfficients are called 'Teacher Jjudgment Index for Reading’ (TJIR) and ‘Teacher judgment
" Indgx for Math' (TJIM) and sene as indexes of teacher accuracy. Since teacherjudgments
.-indicate need, and CTBS scores indicate achievement level, agreement is indicated by
negative correlations That is, students who ar.e'Judged}o be needy tend to have the lowest
CTBS scores. ' | o
. e ¢
It is apparent™hat the agreement between teacher judgment and CTBS scorés is poorest at
the first grade, where teachers had little 'oppqrtumty to become famihiar with the students
or their backgrounds and where achievement test scores can be expected to be least valid.
This holds true for both reading and math. Although there is some vanability 'over the other .
grades, it 1s small i comparison to the dlfferences.\bet,iween,ﬁrst and second grades.

For many of the teachers in the sample, the corre; tions described above could not be
computed because the teacher judged all students thg same, and therefore there'ﬂas no
vaniance for that teacher on the teacher-judgment index. It was necessary to-omit those .
teachers from the computation of the correlations reported in Table 8-1. The Bumbers and

percentages of teachers omitted are shown by grade in TB@Ie 8-2. ,] ’

\ .

)
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. Table 8-1
\ . :x'- ~
.+ Teacher jJudgment of Student Need.and Achie¥ement Scores: -
 Mean Correlations and Transformed Indexes, by Grade
> A Y > { s
' Reading ;,{ o Math =
' Grade- -t — -
! Correlation THR ) Correlation’ THM
. - 7 ' T
1 '-.23 - 26 ~-133 ~.37
2 - 60 -.75 . -.43 ~.50
3 -5 - -68 . s -49 -.57
4 <. ..'“_153 ‘~-.65 » -.42 _.049 )
5 -5 -, - .68 -.49 ,o59
6 -"54° . -65.% - 44 2 -.51 .
T RV G
b A .9 * ~ \
Total L . qm . . \
Sample ¢ =50 b - 44 s
. .0 . . Lo . B E ®
-~ ‘ ¢ . . . ’ - .
-, . '@ - ,,‘
A Y ol - - l‘ Q N
\ ’ Table 82 . ot
. - “
“ Number and Percentages of Teachers for Whom Correlatlons .
o ' Could Not Be C‘omputed, by ‘Grade,
. " , a * Whole
Grade: 1 . 2 ,” 3 4 5 6 Sample
. o ! Reading ° -«
| Number L 27 - 19° 12 18 6 19 1
Percentage 167 .- N 7 10 <9 15° 1
B Math -
. Number 37 “36 18 126 25 16 158
_ Percentage" 22 22 10 16 16 32 17

This finding suggests that student-level correlations, by teachers may ‘undergstimate the

- degree of ‘agreément. Underestimation would result if a considerable number of the .

teachers had only students who correctly fall into one teacher-judgment category, as would
tend to occur, for example in cases of ability greuping. Such clustering of high- or low-
ability students would eliminate from consideration largé numbers of students whose
"achievement ‘scores are consistent with their teachers’ judgments. These students are not
eliminated when correlations are computed over the entire sample, rather than by teacher
(but still subset by grade). For this analysis, teachers are disregarded, and only one correla-

tion is Qomputed for reading, and one for math, at each grade. The correlations appear in
Table 8-3.
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° _ Table 8-3
. <
Correlations Between Teacher Judgment and CTBS o
' . Scores at the Tleache_r. Level, by Grade ~
- Grade: i 1 2 3 s, s ) 6
Reading -2 ©-.60 - 62 -.57 ~.59 - .56
Math - -.31 - .42 - .51 -45 ~49 0 a3

PN
-

.Some of the correlations at the.higher level of aggregation (that is, not '£t the teacher level)
are slightly larger than those' computed at the teacher level, but the majority are somewhat
smaller. For reading, the pooled (not-by-teacher) correlations are consistently larger, with
only one exception at the first grade, but again the differences are small. This result suggests
that the within-teacher correlations are, on the average, adequate _representations he
association between teacher judgment and CTBS,scores, and so can serve as a valid in
of agreement.” . . -

°
)

PE.RFORMANCE CURVES FOR THE TWO TEACHER ]UDGMENT CATEGORIES |
f—l

Gwen that the agreement between teacher ]udgments and CTBS scores is less than perfect,

it is of interest to know ‘whether there is some level of perf“rmance on the CTBS that
corresponds to the boundary at WhICh teachers make different judgments, and how well
teacher judgments cbrrespond to a division made at such a level. In order to examine these
questions, students at each grade®ere divided into two groups according to whether they.
were judged by theirteachers as needing CE in reading or math, or as not needing it. The
cumulative percentage of students in each group was plotted against percentile scores
. for each grade and subject, as shown in Figures 8-1 and 8-2. (Every fifth percentile point

is pIotted )’ o .

It is apparent that ;udgment groups for both reading and math have less separation for first
gtade than for the othér grades, confirming the relative sizes of correlations for the grades
described previously. If first grade s disregarded, it is apparent that the two Jjudgment-
"based groups are widely separated in the plot at about the 35th achievement percentile.
For example, the classification of sécond-grade math students oa the basis of scoring above
or below the 35th percentile would be conslstent with the teacher-judgment classification
for 80 percent of those judged not needy and about 70 percent of those judged needy. For
“many of the other sublect -grade combinations, the agreement would be higher. In fact, all
the reading curves are more W|dely separated than the math curves.’
Thxs fmdmg indicates that using a point near the “35th percentile as a cutting point would
optimize agreement between teacher judgment and CTBS classifications, and that over 75
" percent of the students would be classified the same by the two criteria.
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INFLUENCE OF OTHER STUDENT CHARACTERISTICS

Four student charactenstics, all reported by the same teacher who judged need, were
selected as potentially influencing teachers’ judgements. student ethnicity. (majority vs.
minority), education levels of the student’s parents (postsecondary education vs. no
postsecondary education), student receipt or non-receipt of free or reduced-pnce lunch,
and primary language spoken in the student’s home. The impact of each of these variables
was examined by employing it as a control variable in a partial correlation. (Actually, the
pattial correlation cannot be interpreted as an indicator of influence of the control vanables
on teacher judgment alone, since it includes their influence on both varables correla-
ted, but it serves to explore the impact of the control variables on the correlation, as an
initial‘step.) ‘ : . ' L

/
For this analysis, both the average of correlations computed for each teacher and the
correlations computed for the whole sample, by grdde, were examméd. The results were
similar for both. Since the correlations at the whole-sample level were computed in the
usual -‘way while the ‘teacher-level correlations were approximated, the whole-sample
correlations were selected to report here. They appear in Table §-4.

-In every case, the partial correlation 1s somewhat smaller in magnitude than the ple
correlation, indj¢ating some influence of the control variables on the relationship between
teacher judgment and achievement. The influence is uniformly small, however, the largest -
(for math in the third grade) being only .07 The simple correlations themselves account for
no moug than about 38 percent of the variance. The most accyrate summary seems to be

Tablé 8-4

[} A

L Simple and Partial Cornélations Between Teacher']udgment and
Athievement at the-Whole-Sample Level, by Grade

}

™ .
L : Grade
. Subject Correlation - " - >
e 1 2 . 3° . 4 5 6
V\ : . . / Reading ' .
2| smple -2 . -60 -6 57 - =59 -5
Partialing ethmicity out To-20 - 57 -.57 - 54 . =55 =51
Partiahng parent ed out °, - 18 -5 - - 56" - 51 /-.53 -.51
T Pamnling tree lunch out - 19 -.56 - 57 - -.55 - 53 .
Partialing lan{uage out -~ =20 - 58 - 60, - 56 -.59 -.55
'y =<
Math .
- ) ‘. N " -~
Simple ‘ -3 -a - 31 - 45 -,49 -.43
Patiabmg ethmcity out =260 -38 -5 -4 -4 - -38
Paruialing parent ed out - 26 - 38 - 45 -39, -4 = 39
Partialing free lunch out . -.25 -.38 - 44 - 40 «— 45 =37,
Paghialing Iangu'a.ge out ¥ . L9, ’ -.42 -4 s -4 - 18 -.42
- *, N (' ’
s ’ - ) -
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that teacher judgment tends to ag"ree more thdn to disagree with ac‘hrevement level, but
neither variable 1s a potent predictor of the other (but compare the predictive power if a
‘cutting score’ is used to make the CTBS score a dichotomy). When the student variables
are partialed out, the correlation s reduced shghtly, indicating thdt student character-
istics do not play a large role in the reIat|onsh|p betwe®y measured need for CE and
judged need. ‘ . -

INFLUENCE OF fEACHER/SCHQOI. CHARACTERISTICS

[~3

@

Several teacher or schoo! characteristics may tnf?uence a teacher’s-judgements of student
need for CE The first of these to be considered-is the basis of studerg’agsrgnment to CE
programs This information was obtained from an item of the Teacher uestionaire, Part B
(for reading), and an item of Part' C (for math). Both the items permitted multlple responses,

and so could yield any combination of the following options: .

* Anachievement test -score .
¢ Teacher judgment

* Parent request’

¢ Student retfuest .d

N
° Ot}er

For the present analysrs, the responses were coded to yield three response catégortes as y

follows if ‘tedcher judgment’ was marked; the response was assigned to the ‘teacher judg- °
ment” category, regardless of other responses; if only ‘an achievement test score’ was
marked, it was assigned to the afue»ement test’ category, and if any other combination of
marks was found, it was assigned ¥o the “other’ category. This last categoﬁ/ then, includes
any myltiple response that does not have 'teacher judgment’ as a component The same
coding was performed on both the reading and math |tems . .

The three categoriés formed in thLS way, together with the six grade levels, del/ed the celts
for a three-by-six dnalysis of variance. The basis of student assignment to reading CE was
used In defining the «cells for the.analysis in which the Teacher Judgment Index for Reading
(T)IR) was the dependent variabfe, and the corresponding item for math CE wasused to-

define the cells when the Teacher Judgment Index for Math ¥]IM) was the dependent: _ -

varrable Results of the analyses appear In Table 8- 5 for TJIR and Table 8-6 for TJIM=
(onflrmnng the prewous pattern in the correlakon means, the analysis of variance of the
coefficients shows tHat TJIR and T}IM differ forﬁrfferent grade levels. This difference is to be
expected on the basis of greater famiharity wit the.students, and is also influenced by the

. increase in validity of the CTBS after the first grade. But the primary vanable for which this
analysis was performed is the Basis ‘of Assignment, it seemed reasonable that the usual
practice of assigning students to CE could affect"the teachers’ perceptions of the importance® *
of such 1udgments or their levels of expenence in making such 1udgments This school

'
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Table 8-5

Analysis of Variance for TJIR -

Source of Variation S&%« of Squares df Mean Square F Significance
Grade (G) "/ 22795 5 4559 32,685 0 000
1 Basis of Assignment (B) 0153 2 0077 0 549 0578
&
"G X B Interaction ] 58\2 10 © 0.158 1134 0.333
- Residual 144 782 880 0.165
+
Table 8-6
Analysis of Variance for TJIM
Source of Variation Sum of Squares df Mean Square F Significance
Y R = - .
Grade (G) 3809 5 0.762 7.416 0.000
Basis of Assignment (B) 0052 2 0.026 0.253 ) 0.777
G X B Interaction . 1225 10 0.123 1193 0.292
Residual 80.024 779 0.103 .

. characteristic has no significant effect on either TJIR or TJIM, either alone or in interaction
with grade level. It appears, therefore, that a policy of making.assignments to CE on the
basis of teacher, judgment has litfle or no effect' on the quality of those judgments (as
measured by their correlations with achievément scores). o

_ 'Three composite measures of teacher characteristics or school practices appgared to be
associated with accuracy of judgment, as'indexed by TJIR and/or TJIM. One of these,
Teacher Experience amd Training, could equally’logically be related to either index, and so
correlations were computed for both. The other two composites are indices of the degree
to which the instructional approach is jndividualized, and are expredsed separately for
reading and math, so only the correlatighs between the reading individualization index
and TJIR, and betwee€n the math individualization index and TJIM, were tomputed.
Correlations are presented separately by grade, in Table'8-7.

Allbut three of the correlations are lessthan .1, indicating that,the variable being correlated

" with TJIR or T)IM wpuld enable us to predict less than one hundredth of the variability in’
the)index. The largest correlation, .134, accounts for only #818 of -the variance. It is
apparent, then, that none of these variables has any appreciable effect-upen.the accuracy,
of teacher judgment of a student’s need for CE. : '
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Table 8-7

Correlation of Teacher Judgment Index With Compositesd

- . Grade
Composite Measure
1 2 3 3~ L3 6
Teacher expenence and * . )
training
With TJIR - 04 % - 09 u3 - 07 01

] With T}HIM . =00 01 -.13 05 -.03 .00

indwidudized instruc- (

tional approach .

Reading With TJIR -~ 06 - 03 10 .07 00 "~ o8

Mathematics With T)IM -.05 -.01 -1 01 - 05 - 08

“ ;
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. PARTII. MEASURING STUDENF GROWTH

v v

[y

<

Part 11l contains four chapters on the selection and development of the measures of student
growth and two chapters that investigate issues of testing that have been raised. In the first
chapter we describe how the Comprehensive Test of Basic Skills was selected as the
«andardized achievement measures for the study, and how the tests were ‘debiased’,in an
effort to make the scores apply equally well to all kinds of childrén. We describe the alter-
native to this kind of testing in the second chapter. The criterion-referenced approach was
carefully studied to determine its applicability to the SES. In the third and foutthchapters,
the selection and development of measures of functional literacy ahd computation and of
affect are described in detail. Exhaustive searches for usabte instruments were mdde first, In
the case of the riveasure of practical achievement, no test was found that could meet the
needs of the study, so a new test was developed, field-tested, and revised. In the area of
student affect, a published instrument for measuring attitudes to reading and math was

- selected, but the instrument was augmented with new, items that would br'mg the scores
into closer agreement with the goals of the study. ; ‘

)n‘ the fifth chapter we look at ‘out-of-level’ testing—a practice whereby very low-achieving

°§tﬁents are tested with a level of test designed for tudents in a lower grade. Out-df-level
testing has much to recommend it on several grounds, but it also presents problems. The
pros and cons are discussed in some detail. -

L

In the last chapter we investigate the issue of the ‘speededness’ of the achievement tests
used in the, SES. Ourspectal concern is to determine if the speed factor influences scores
differently for different racial/ethnic groups. In the event that such effects can be uncoveréd
and speed is considered an irreleyant component of achievement, testing procedures in the
SES should be modified to eliminate speed so that the findings are not influenced by it.

, .
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CHAPYER 9. MEASURES OF ACADEMIC GROWTH FOR THE SUSTAINING
ECTS STUDY | :

L

! "Ralph Hoepfner and Frangois Christen*

., After careful evqluation of all availdble ‘standardized achievement tests, the
Comprehensive Tes{ of Basic Skills (CTBS), Form S, was selected a2 the measure
of grovith in reading™pd math to be administered to all grades in both the fall .
and spring. The items okthe CTBS were studied for sociocultural bias and thosé
identified as biased were Warked\for eliminatin from total&cores. Studies were

» also carried out to determin¥if alternate forms of the test should be used (they
should not), if test levels shoyld be counterbalanced in administration order
during the first year (the ordershouid be easier level first), and what kinds of
scores\ should be prepared for lafer analyses (only reading and. math total scores,

. should be analyzed). The result§of these efforts were a set of recommendationss |
, that would guide the achievemgnt analyses for the remainder of the study.

Achievement growth in the areasf reading and math are afmost universally considered to
be the ‘most important outcomef of our educational system. Fhese skills, along with the
affective arid social skills that arf receiving increased attention by educators, enable the in- |
dividual to fuhttion effectivelyfn today’s complex, society and to realize personal potential.
+ For these réasons, the measyfes of academic growth for the Sustaining Effects Study (SES)
are ‘of critical importance.. L .
) —

SELECTING THE MEASURE OF ACADEMIC AéHIEV MENT

.
- —

There can be no douby that published standardized achievement tests are the most widely
-used and the most ekhaystively studied measures of academic growth, In addition, their

- historicak popularity/and acceptance have added to their perceived value as indicators of
achievement growph. The task of selecting an achievenment test for a large national study
of compensatory gducation (CE) cannot be taken lightly. The use of standardized achieve-
ment tests in- gducational evaluations has beeri criticizéd from many quarters. Carver
(1974), for instAnce, found standardized achievement tests.to be too psychometric as
opposed to, edumetric, claiming ‘that they focus too much on stable between-individual
differences rather than on within-individual growth. Others, such as Horst, Tallmadge, and
Wood (1974)/and Barker and Pelavin (1975), question the technical adequacies of achieve-
ment test as/they are used for program evaluation.” ) ’

“ . . ’ ~

The concgrn about using stagdardized achievement tests in educational research has also
been moflinted as a result of research findings on the impact of education on disadvantaged
- children Most recent studies have shown that, educatbonal programs such as Head Start.
produge only.small measured effects on educational achievement. As a consequence,
reseafchers such as Campbell and Erlebacher (1970) have carefully scrutinized the

. s

LT * ; .
*Chnsten was affiliated with RMC Research, Corporation, which was under subcontract to SDC to assist 1n

electing the achievement tests J
i \)4 1
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methodology used in past evaluation efforts. Had research found that education produced
iarge measured effects on disathvantaged children, there probably would be less concern
about the methodology used in the evalyation of educational programs and less concern
over the adequacy of standardized achievement tests. The very refined statistical models
now 1n vogue in. educational research make increasingly greater demands on the

psychometric properties of achievement tests. ) /
Our review of ekisting achievement tests revealed that none had all the characteristfcs we

?sw‘ed for use in the SES Our strategy was, therefore, to select the instrument that best met
* “ounneeds from those avaulab’le. ,
The task of selecting the best instrument called for a trade-off analysis of standardized
achievement batteries on the basis of the objgctives -of the study. An advisory ‘panel on
nationally known testing experts was to assist us in the development of selection critena.
Cntena were to be based upon a review of the study design, standards developed by the ~
American Psychological Association, reviews conducted by the Center for, the Study- of
*Evaluation, and reviews sponsored by the federal governmegt in conjunction with other
recent evaluation studies. The selected test was to: ‘

.

o Save empincally based fall and spring percentile norms

® Span grades t through 6

- .
>

¢ Have reading (comprehension.and vocabulary) and math (concepts and computation)
subtest for most grade levels ’ :

* Assess basic skills rather that reflect a specific curriculum
\ +

* Have levels convertible to a common metrnc that cuts across grade levels

L_EN

Have minqnuq ethnic-group bias and be relevant, interesting, and meaningful to all
students = .

14

* Have representation of minonty groups in the standardization sample .
* Have acceptable rehiability and validity

* Have parallel forms . ) .

* Be easily administered, scored, and processed-

A screening procedure was applied to the CSE Elementary School Test Evaluations (Hoepf-
ner et al, 1976), a large compendium of tests evaluated by the,Center for the Study of
Evaluation (CSE) First, reading gests were screened using critena developed by CSE for
subject’ appropriatenegss, norm appropriateness, ease of scoring, and score mterpretability.
The surviving tests were then reviewed in terms of grade-level appropriateness. A parallel -
procedure w.as applied to math tests. e -

—
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Reading Test Selection :
Subject-Matter Appropriateness. The measurerent requirements were first translated
into content areas according to the CSE test evaluations. The following CSE educational
goals were thought to be important in assessing reading proficiency:

. Goal 1. Word Attack Skills. Identifies or eombines the sound components (not the
meaning) of words using phonetic skills or structural clues. Knows correspondence
between sounds and their written representations. Identifies letters, syﬂables roqQts
prefixes, and suffixes.

= Goal 2- Recognition of Word Meanings. Shows understanding of the meanings of
written words, by identifing definitions, similar words, illustrations, synonyms, or.
antonyms. Knows different meanings that the same word may communicate.

Goal 3: Read/ng Comprehension. Understands matenal read. Infers the meanmg of
!words from context Follows written directions. Identifies topic sentences, main ideas,
and intentions of the author, and finds supporting details and illustrations in the teh\
Keeps track of temporal sequences, spatial order, and other relatnonshlps Reads at a
rate appropriate to the material and purpose.
Goal 1, above, is appropriate only for grades 1 and 2, and serves as a general ‘reading
readmess category. Most tests in this goal category are word recognition (without meaning)
+ or syllable-tetter attack skills. Goals 2 and 3 are appropriate for grades 1 through 6 and even
beyond Most tests in goal category 2 ask for the examinee to match words with something
on the basis, of the read meanings of the word. Tests in the third goal are of the ‘read a
paragraph and answer the question’ type.
The first stage in the selection process consisted of eliminating those tests that do not have
subscales assessing at least two of the above-mentioned goal categories (goals 1; 2, or 3 for
grades 1 and 2; goals 2 and 3 for grades 3 through 6). On this basis( 58 reading tests were
-eliminated from further consideration.
Norm Appropnateness The next criterion used for screening was norm appropriate-
‘ness At this stage we again used the CSE evaluation, although the CSE criteria are not as
rigorous as we desired. The CSE criterion for norm appropriateness is as follows:

Is the norm group; representative of the national population? Norms should be
based on a sample of examinees that is drawn from a variety of family and com- —
munity backgrounds and includes students at the grade level for which the test is
being evaluated. Raters looked for explicit or implicit evidence that the sampling

was intended to be random or stratified, recent, geographically balanced; racially

and ethnicall representative, and heterogeneous with respect to. population
densaty/ihe test or subscale was credited with 1 point if an attempt was clearly
made to dbtain a nationally representative and current sample. It was given no
points’sf there was no norm sample, or the sample appeared to be local or inci-
dental (Hoepfner et al., 1976). :

-
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2 Forty three of the remaining tests did ngt recene% rating of { on Lhe GSE evaiuatnon and
weke consequently eliminated. e ‘ :
Ease of Scoring The reading tests were then screened for ease of scoring. ln a large
* study it 1s imperative to have a machide;scorable test The CSE test evaluatidns do not cover
the issug¢ of machine scorability, but do rate teéls on ease of scoring. The CSE cnterion s

»

as follows. } .

How easy and objective is the@co_rmg procedure’ Hand or. machine scoring that
can be quickly carried out s, of-course, geferable to more difficult and tme- %
consuming procedures. S?mg was judged to be 'objective and simple’ when-

. everit consisted of some anght forward process. Tests fulfilled this condition 1n
many ways, pro iding answer sheéts, matching Stencils; templates, machme-

. scoring services, or just uncomplicated scoring gundes
4

The test or sub-scale was credited with 2 points «f the scormg procedure was objective and

simple Only one of the remaining tests dnd not earn 2 pomts it was eliminated.

Score Interpretability The next caterion on which tests were screened was score inter-

" - pretability Here again, we usgd the CSE test evaluations to eliminate test with unusual or

name score conversions The mpore technical issues relating to grade-equnvalent scores and

to a score metric common ower all grades., however, are discussed in greater detail later.

The CSE cnterion was as follows: L
Can t scores be eas:ly nnterpﬁeted felative to some norm group or standard?
Converte scores that ate common, stmple and clearly, explémed are desirable in -
order that | personnel will understand the scores and not* be misled by
them Passtl; percentile ranks, stanines, and grade equivalents are censidered
common and simple. The test or subscale was credited with 1 point if common,
simply mterpreted canversions of test scores were provided, and 0O points if no
conversion from faw scores is p;onded or if conversions are novel, less com- .
mon, or unclear in their meaning.

-~ ’ ’
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One of the remaining tests /did not meet 'this caterion’and was eliminated.

~

Grade-Level Appropnateness The next screen was employed to ehmmate tests that did

not cover grades 1.through 6. Six tests were eliminated. ~ ~ S T .

F A

5ur_wwng Reading /Tests. The followm% eight tests met the broad and permissive screen- -

. ing criteria for th measurement of redding goals . .
Califorma A::hievem'ent Test ~ JOWA Tests of Basic Skills :
Comprehensive Test of Basic Skills <« Metropohtan Achievement Test
Durrell Listening-Reading Series - SRA Assessment Survey

Gates-MacGinitie Readtng Test - Stanford Achievement Test . -~ -




Math Test Selection —

The procedure used to screen math tests was paralleNo the one adopted for reading tests.

However, since there are fewer specialized math tests/and since the CSE rules for classify-

fNg a test in one goal category as opposed to andthef are perhaps more arbitrary for math

than for reading, tests were not eliminated -as oal appropriateness on the first rourdd
“unless they fovered none of the goal categones{guthned below.

Subject Matter Appropriateness. The following CSE educational goals were thought to be
important 1n assessing proficiency in math: . ~ ) .

A
L

ferentiates between jnumerals and between prime and composite numbers. Identifies
factors, multiples, and relative primes of a given number. Understands set member-
ship, set relations, set correspondence, ang operations with sets. Relates set notation
aﬁd ghagrams to categonical statements in Enghsh. .
Goal 2 Knowledge of \umera/ Systems and Number Principles. Reads, recites, and
writes numerals. Understands place \alues. the rounding of numbers, the decimal
system of numesation, numeration with bases other than 10, and Roman numerals.
Understands the commutative, associgtive. and distributive properties, inverse opera-
tions, properties,of 0 and 1. megatives, and reciprocals. Understands number-line
diagrams Finds and evaluates simple numerical tules based on observation.
' Coal 3 Knowledge Basic to Algebra. Understands number relationships, number sen-
tences. vanables, and formulas. Reads sentences Using letters or frames and equality or
inequality signs, and relates them to quantitative statements in English. Solves or graphs
equations and mequahtles. Tests relations for reflexivity, symmetry, and transitsvity.

Goal 4 Whole-Numbeg Computanon Adds, subtracts multiplies, and dmdes inte-
gers checks answers. - \

Coal 5 Decimal and Percentage Computation. Adds, subtracts, mulfipkes, and di-
vides Yecmals, or decimals and integers, checks answers. Transforms-fractions into
decimals, decimals into percents, percents.into fractions, and vice versa. Reads and
writes decimals and percents. Solves percentage’ computation problems. = -
Sixty-nine tests with sub-scales that assess at least one category from goals 1 through 3
* {concepts) or from goals -4 through 6 (computation) were included for further screeming.,
Tests that fall into goal categories 1, 2, or 3 tend to have items in other goals also, although
C5¢E's pr@cedure arbitranly cdtegorizes them into one goal rather than another. Tests that
cover gaals 1, 2, or 3 ate-appropriate for grades 1 through 6 and beyond. Tests of goal 4 are
appropriate for al[ grades. tests of goal 5 for grades 4 and above, and tests of goal 6 for
grades 6 ahd above \

Norm Appropriateness Math tests that do not have appropriate norms efccordmg to the CSE

B , —— -
- ° ~ .

®

Goal 1 Knovi/edge f’\]u;nbers and Sets. Understands numbers and fractions. Dif- -

\
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test evaluations were eliminated. The CSE criterion is the same as was préwously defined
for the reading goals. Fifty-four tests did not meet it.,

- -

Ease of Scoring. The next screen, of math tests eliminated those that did not meet the CSE
test evaluation’s critérion of ease-of-scoring, as previously defined. Only two tests were
eliminated because they did not meet this criterion. .

' 4
Score Interpretabulity. The remaining tests were subjected to CSE's criterion of score inter-
pretability as previously defined. Only one test did not meet the criterion.

Grade-Level Appropriateness. Six.math tests did ot cover grades one through six and were
therefore eliminated. e .

5umwng Math Tests, The following tests successfully fulfllled the general cnteria for math
tests for use in the SES: .

.
o

California Achievement Test - ‘
Comprehensive Tests of Basic Skills
IOWA Tests of Basic Skills
- Metropolitan Achievement Test
SRA Assessment Survey

Stanford Achievement Test

Because the SES is focused on educationally disadvantaged ehildren, it was expected that
there would be a substantial amount of out-of-level testing—that is, children’would be
given a test lower than that recommended by the test publisher for a given grade (see
Hoepfner and Wang, this »olume) Out-of-level testing 1s used to ensurehat the test given
i1s not so difficult for the students that a meaningful measure of their.academic achlevement
cannot be obtained. Consequently, 1t is necessary to choose a test of academic achieve-
ment that covers one grade level below the lowest grade level being tested. Since the
lowest grade level tested in the SES is grade 1, the academic achievement test seledted
should cover kindergarten. Thus, for both reading and math, four of the supviving tests
‘were ehminated because they did not cover kindergarten. The remaining tests under
consideration were:

*Comprehensive Tests of Bastc Skills , .

Gates-MacCinitie "Reading Tests

Metropohtan Achrevement Test s

Stanford Achievement Test

»~
)

Additional Selection Criteria and Visits to"_rest Publishers

]

¢

The expert panel on achievement tests made several recommendations for test selection.
The panel first fecommended that of the four test finalists twa be seriously constdered and
scrutinized The Comprehensive Tests of Basic Skills (CTBS) and the Stanford Achievement
Test (SAT). The publishers of these two tests were visited to obtain both technical ard

v -
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marketing mformatnon about the tests. The technical and marketing information’sought,. as
well as a report of the findings from the visits to the test publishers, are discussed below
Because there will be out-of-level testing in the SES, it will be importarit to be able to-
convert a student’s score on one level of the test to a scale that covers all le\els, in order to
compare students in a given grade taking different levels of the test. Verical scales are
provided by most test publishers to do just this. However, studies indicatéd that vertical*
scales were inadequate when used with disadvantaged children. It was thus |mperat|ve to
determine how the test: publishers derived the vertical scales for the two tests under
consideration, and whether they made any empirical checks on its adequacy.  °

Not all achievement test publlshers provide fall and spring norms, based on empirical data.
* Many interpoldte norms for periods where no actual data were collected. Projected norms
are generally based on the assumption of linear cognitive growth over the calendd vyear.
_ Since there is no e\idence to support the linear-growth assumption, the created norms may
be inaccurate enough to give a distorted view on the impact of CE. The panel on achieve-
ment tests recommended that, other things being equal, a test should be chosen‘that offers
“ empirical fall and spring norms. It had been suggested by the panel that the SES-coul
itself provide the data necessary to generate better norms than the publishers could supply.
A second consideration related to a test's norms is the quality and recency of the norm sam-
ple If scales based upon the norm sample were tq be employed in this study, the quahty of
the sample might be a critical consideration. )
Statistical analyses are increasingly being used to detect whether achievement tests are
biased. In essence, a two- ~way analy5|s of vanance is carried out, where race is one factor
and test item is the other factor. If an interaction between race and test item is found, at -
least one component item 15 said to be biased. The test is made unbiased by removing test
items that interact with race (Ozenne, Van Gelder, and Cohen, 1974). To perform such an
analysis, it i1s important that the pubhsher have individual tem data for students of different
race/ethnicity.
In choosing the achievement test, the following additional information.had to be deter-
mined trom the test publisher. (1) whether the test could be rapidly scored by a process that
reads’ character labels, (2) the royalty rates that applied to test use and scoring, (3) the
possibility of reprinting selected subtests*of the test in a format more appropriate to the
study, (4)=the restrictions involved. and permissions needed for reprinting, and (5) the
_royalty rates that applle}i to the test printing. .
The visits to the tést publishers clarified and revealed the following additional information®
regarding theqwo contending test Feries:

 Both publishers were Lgagerto cooperate in.making both data and computer programs
" availlable A

“

- e Both publishers felt that ¢ had good normative data. Only the SAT had empirical
fall and spring norms at e levels, the CTBS“had\‘empmcal fall and spring norms
only at the lowet fevels. ‘

-
o -
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* Both publishers agreed that new empinical norms could be created by re-weighting
the study sample Indeed, they encouraged this procedure.
=< >

* Both publishers use a modification of Thurstone’s method of absolute scaling to

calibrate various test levels ontp a common metric. However, two levels of the test are

" never administered to the same group of childien in the calibration process. In order

V1o effect the calibration procedtre, test publishers made additional statistical assump-
tions w/Mch may be unwarranted‘

* \ertical scale scores are not available for all the substests that would He chosen fJr the )

study. THus, they must be created either by the p!fBlTsher or from data collected

during the course of the study. :

B3

-

i »

® Only the CTBS publisher collected ethnic data from the stantardization sample ]’he
a\ad(;blllty of such data would allow for carrying out a de-biasing study at the outset "of
the stldy rather than wamng for the flrst -year results.

e Both publlshers pro\lded practice.fsts. These were used with the standardization

sample. . . .
~ ~
» e Both publshers expressed wrllmgness t® create new norms based on the subscales
chosen. : )
X . . . P 4
.- Final Test Selection ) -

t

After considerable scrutiny, it was evident that the SAT and the CTBS were equally gbod
representatives of the contemporary achievement tests, however, both had some short-
comings for the SES. First of all, as complete batteries they take too long to administer.
Second, the technical property deemed most important for their use in a longitudinal
study—the vertical scale—had not been empirically validated or verified. Third, norms
were not based on a national probability sample. Thus, the SES had to overcome the short-
comings of the instruments. Consequently, .the selected test would not be used as a
complete instrument-for the measurement of academic achievement, but rather, as a basic
resource In the(selectnon of subscales that ¢over readmg and math. The recommendation
then was that the final selection should be based nét on technical grounds, but rather on
pragmahc considerations.

»

~ e

The CTBS was chosen for the SES for the fonowmg pragmalﬂc rea;ons

: e |t would be p055|ble to carry out a de-blasmg study based on the pul;hsher’s data
. before the first wave of data collectton and thus to create revised scoring keys for
|mmed|ate use with- the first- -year data -

* The item Iayout appeared to be better for the lower Ievels of-the CTBS than for the
lower levels (Jtanford Early School Achievement Test, SESAT) of the SAT.

“~ > ‘
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The CTBS has been more recently revised than the SAT and thz;}% réflected
current pedagogical approaches better. " . -

The CTBS publisher had computeg, software compatible. with that of SDC.

The CTBS had been subjected to one round of statistical de-biasing, whereas the SAT
had not. )

K4
-

Whén the €TBS was selected as the standardized achievement measure, several additional
problems had.to be resolved'in order to implement the test in an effective and responsible

manner- identification and elimination of biased items; the use of alternate forms; order :

and learning effects in admmiste_[ipg two levels of the test; and level of scores to’ be ana-
lyzed. Two other critical problens, the development of improved norms and vertfcal-scales
and the effegts of test speededness are discussed in detail in Repert 10 and in another paper
on the present report, respectively. ) ‘

-

IDENTIFICATION AND ELIMINATION OF BIASED ITEMS
The use of standardized achievement tests in previous evaluations of CE has caused
numerous educators, evaluators, test developers, and minarity group members to express
concern that such instruments are not appropriate as measures of academic performance
for minority students. In the main, criticisms of standardized achievement tests have
focused on the claim. that such tests were developed for Anglo, middle-class students and
are biased against minority students. . :

——

The Origin, Nature, and Consequences of Sociocultural Bias in Tests. A major concern
in the SES was %sed on sociocultural bias in tests. That .is, we 'were particularly con-
cerned with biases esulting from systematic differences in the sociocultural backgrounds
and experiences of members of certain groups, where these backgrounds and experiences
differ substantially from those of othes groups. More specifically, we were concerned with
bias against disadvantaged and minority groups to the extent that the sociocultural history,
environment, and values of those groups are known to differ from those of the children on
whom the tests are normed. The consequéences of sociocultural test bias depend on how
the test data are used. All too often, data from biased tests are improperly used to infer
underlying, innate differences between different racial or cultural groups. Such an inter-
pretation may be used to justify ‘giving up’ on certain segments of the population, i.e., to
assunte that it is pointless to make any effort to change things that purportedly have inherent
or hereditary origins. Bias in tests may also influence decisions about who should be pro-
moted in school, assigned to advanced learping groups, given¥othergsigns of recognition
such as m#mbersh’ip in clubs and'societies, accepted into collgges, and hired in desirable
jobs Use pf biased tests may produce systematic underrepresentation of disadvantaged
and minority students io the benefit of thgse forms of recognition.

*Finally, and most relévant to the SES, usé of a biased fest may lead one~seric25l/y to

ufderestimate the value of a CE program such as Title I Such a test could underestimate,

-
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for disadvantaged and minority students, not only the absoldte achievement but also the
“gain in achievement that is used as a cnterion of program sudgcess.

[ 3 N
\Qnen these concerns, we conducted a study of the potentiallbias in the CTBS. Results of
the examination” of the CTBS for biased items would allow{ us to perfarm subsequent
alyses with some c;zrtamt\, that data will not be overly influepced by test items that seem
- culLurally biased against particular ethnic groups. Review sf the CTBS for bias was
"~ accomplished in two phaseg.'Briefly, the first phase involved the identification f'items that
are statistically biased.* against ethnig groups as demonstratéd by the pubhs er's standard-
ization data. Inthe second phase,’a ten-member panel of p&rsons from a range of ethnic”
graups e»aluated the statushcally bussed items to determine w 6Shfc"h*?:mntaaned content that

*

K

was urally biased agaifst "certain ethnic groups. The pandl members’ review of item
content carned oy, by using’ a modified’ Delphi app‘oach with two cycles of
. item review. NP H .
SfdllbllCa 4na/y>e> to Id @ B/ased‘flems The statnstncal procedures em.p?ye in identify
ang’potergially biased iten¥ “were based upon the notion that items that ear to work
d;fferentl)l fr different groups are Iikely to be biased. Several approaches to tfie operation-
ahzatnon’bf ‘work differently, have been utilized in fyrevious studies attempting:-to determiné
item bias Most recently, Ozenn&lpv“m Gelder, apd Cohen ( ytilized two statistical-
analysis approachés coupled with rofegsnbr’i&l judgment, In the%entuflcatlon of item bias
in the California Achievement Tests Thexr approa s are described below. ,

The first. statistical approach can pe Iabeled an analysns of-vanance’ approach# the nd@ntl-
{lpanon of potentially . Qrased items. This &pproach is based upon the work of Cleary and
Hilton (1968) Iteny response_data are Hhalyzed within a two-way factorial model” for
analysis of variance, with group membership (ethnicity or race) one oft ways, and items
the other way In this type of -apalysis of variance, there will be two ma&n effects and ‘one
——dnteraction Evaluation of the maineffects would indicate whethgr the ethnic groups are
different (n overall test level and whether the items are differe  difficulty.” The main

cant interaction indicates that some (at least onej items are Working differently’ from the
way most others work. The interaction effect takes into account thit the ethnic groups may

different in overall level and that the items may have different difficulty levels, -and then
looks, for items that are working in ways not expected from these main effects.

A .

P

number of’ items analyzed ffany one test or subtest’ relatively large, a ngorous statlstncal
Interpretaion of any significant interaction 1s difficult te make. The problems, of course, are
in accounting for the correlated nature of the item respgnses (the same students answer all
the ttems) and then identifying, through some sort of after-the-fact tests, pr;&sely which
items are causing’the significgnt indings. The rigorous statistical ndentnﬂcatgon of items was (
avoided by Ozenne et al, by substituting graphic methods for'detecting those items that
were ‘working’ differently. . ' : s

v -

.
! o~ e

“It should be nuted thqt the gurresuondenu: between statistical bias' and bias as usuglly meant in terms of
yustice or murality 15 based on o nunfber ot inferenced that are not compelling to all researchers who study,
-the problem PN . (/.. &
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effects are, for this type of analysis, ovérlooked in favor of the intetaction effect. A sngmf_\"”t

Because this analysis-of-variance design 1s a repeated- mehstre design, ‘and because the ™
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For the SES.a two-factor design with repeated measures on one factor (Wmer,'i971) was
employed in the analysis of each skill area and test level. Subtests within skill areas were
analyzed jointly, as the total skill-area scores were to be employed in the study, and it 1s
these total scores that should Be free from bias. Analysis of each of the subtests separately
might fail to identity items that are biased in pdrt because of the bias of the subtest of which
they are pagt For each test'level, one grade of students was selected. Selectioh of the one
grade’per level that provided-the fargest number of studerts ‘sharpens’ the analyses by not
allowing betWween-grade variances to enter into the comparisons. Becayse in the
publisher’s norm sample the ethnic grouping of brown ﬁthdb&s_ was always the{smallest in
" «number and because the computer prograxa (BMD 08\ calls fof an equal-number of cases

in each cell, the grade fevel for'the analysis of each test level was selected to makimize the <
number of biown stuﬁentsﬁkhe aumber of brown students was then matched by randomly
selecting equal numbers” of ‘Black and other students. In this way, sample students from’
| each ethnic group were selected for the following test levels. 222 from kindergarten far
. Level A: 318 from grade 1 for.Level B..231 from grade 2 for Level C; 382 from grhde 3 for
Level 1 457 trom grade 5 for Leve| 2. 999 from grade 7 forlevel 3, and 717 from grade 9 for

“Level 4 Summary tables from the tw o-factor, repeatéd measures analyses of var

nce are
Jprovided.in Table 9-1 - S . ' ' \\

0

Inspection of Table 9-1 indicates that mheach'of 14 ahal}/ses, both ofithe main effects and
the-interaction are significant The interpretation of the ethmcity’ main eftect, as provided

by the oyerall means. is that in all cases. the black students earned the lowest mean score -
and the other students earned. the highest mean score. (One must, of cdurse, guard against

any obvious interpretation of these consistent findings, <as’ ethnicity\m this sample’ 1s
undoubtedly confounded with a.host of socioeconomic_and culturd! vanables}- The )
signtiicance, of the ilem’ marn effect. indicates that the items have a widd range of diffidaity "~
levels In general. within a separately timed subtest, the early, dems are relatiyely easy,
while the fate items are relatively ‘dfficult The significant interaction terms indate that
some”tems are differentially difficult over the three groups. It 1s these items that wére *
identined as statisticallv brased. "

;

)

The method employed to' determine specifically which of the»n'tems'gre SO biased 15 a ¢
variant ot the method Winer (1971, pp.529:531) called a test of simple martn effects, In the
variant method employe®, haw&ver, the main effects dre ignored and the simple mterac-{
tion efrect 1s studied This s accomplished by analyzing edch item separately over the thred ! .
groups. as in asimple 1 x 3 analvsis of variance. The ditfferencd is that the overallgroup-
gefect mean 1s subtracted from each subject’s responses within egach‘group, thus ellmnnatnﬂg_
the main efiect of ethnicity, and the error.term, the demominator of the tebt, I1s an estimate .
. ot the pooled-wjth\y sum of squares. faken as an average over all the items, The érror .
“estimate 1s then\emplpyed as the dehominator for eath of the |tem>57;r;ple~mteFact|on~

efiect’ tests The tesulting F ratio does not have an F distribution, but its ds{ribution may be -
approximatéd by another F distribdtion with ditterent degrees &t treedom (Winer, 1971, pp.
530-3311 equal to one less than the number oPgrolips and as a consentative-test estimate)
the product of the number of groups dhd- one less than the number af replications. The

consendtine estimate was selected because of its smgphcxty and because the large sample

.

3 - . G
, replications) provided fQr-degrees of freedom greater thdan those typically
- tabulated anpvay. D . ,
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Table 9-1

Repeated-Measures Analyses of Variance fdr.Sev

-

°

en Levels of CTBS Skill-Area Scores

»
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. in ethnicaty - 2994 307‘ 2994 2 %8
- Ethnicity x item
: T .nxmcynon 168 160 N 144 15t 8o
. -
Replicavons x tems N . - .
: ~ o qeted in ety 3514% 018 ' - . . 215568 019 . -
4 Ethmcity 2 809 54 319 843 72 75173 276 635
ftems 84 32 80 ~3169981° 72- 50 06 278 324°
Reghcations nested
lnw;!hn:(uy * 2148 293 2148 72
. Ethricnt tem . . s .
. mrer;cyh:)r: i - . 168 1/ 146 576" ML) 15t 8 419
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These tests were systematically applied to each item within edch skill area at eacﬁ level.

* Although the 1deal method for the evaluation of the resultant single-factor test would be to
predetermine the acceptable Type Il error (accepting the hypothesis that a truly biased item
1s not brased), the sample sizes within cells were sufficiently large that the more convenient
method of pre-setting an alpha would rot likely/cause any differences in the identification
of potentially byased items These analyses, alpha was conser\/:amely sat at .001, partly
because of the questionable assumptions made on the covarnance matrices and partly "\
‘because the resulting F statistic, does not truly have an F dlg"tnbutnon. Siyfy-seven items with .-
significant F tests are listed in Table 9-2, with their respective s codes and the onginal
item numbers from Form S of-thé CTBS. ‘ '

¢

It can be seen from Table 9-2 that, as in the study by Ozenne et.al. (1974), there are fewer
items identified at the lower lgvels than at the higher levels, and not all the items appear to -~
bé biased against the minonty groups. Among the 36 identfied reading wems, 4 appear
brased against black students, 8 against brow Sigdents, 12 against other students, 10
against both black and brown students. and 2 a8inst brown and other students. Among
the 31 identified math items; 12 appear biased against black. stadents, 2, against brown
students 14 against other students, 2 against black and brown studegffs~and 1 against black
and other students Inspection of Table 9-2 will also reveal that there is not a consistent -]
trend for early (easy) or late (hard) items to be biased against any one or two groups. If the
analysis-of-vaniance approach to the identification of biased items Is accepted as a mean-

ingful way to study testbias, then these results indicate that the CTBS s fairly evenly biased
against all three groups ' - T

- - : %, .
The second statistical approach can be Iabeled a ‘correlational” approach to the identifica-

. tion of potentially biased tems This approach has been utilized by sevaral test publishers
in their efforts to eliminate items giving the appearance of being bmsedMoach,
ttems -are analyzed through the correlation of item-response pattern to total-scase-pattern
within each racial’ethnic group. so that items having different correlational levels among
the groups tan be assumed to be measuring different things via the notion of internal-
pq%ustenéy rehability Indeed. this correlational approach s equivalent to the examination

"of differenkes among the item-total bisenal correlation cqefficients ‘for each' of the
racial‘ethnic groups The biserial coefficient should be employed because of its relative
resistance to effects of the general difficulty“level upon its size (Oosterhof, 1976} Because

. of difficutdfes in the estimation of the standard errors of differences between bisekal coeffi-
cgnts however the analyses were performed upon point-biseridl-coefficients. Each triplet
of point-bisenals can then be tested for each item to determine if two of the coefficients are _-
s!a!mt:g;ﬂ!\,' different across’the sacialiethnic groups (the intercorrelation among test tems,
the repeated-measures aspect of the first type of a‘nﬁlyses, cannot be.considered in these
simple unwanate tests) Ozenne et al¢.again “utilized- a judgmental approach to the
identificafion of those items that seemed to.have different item-total correlations for therr
different groups '

<3

- . . .
,a - ! e ) ) -
In the/ SES. pornt-bisenal, coefficients between items and their totals werd computed for .
L Jeachracial’ethnic group for all subtest within skil, areas. The method for determining

ether or not the coefticiens were different was g simplified test-based upon the point.
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. ‘ . Table 9-2 :
»
L3
i CTBS ltesus ddentified as Biased by the Analysis of Variance -
.~ ach, and Group(s) Biased Against
N .
Test Skatl . Subtest N ltem Group(s) Biased ~
tevel Area Name Number Against .
B " Math \ Computation 32 Other .
{ \1\;\h - -Computation 1 « Other '
N 2 @ Reading . Comprehesion 9 ' Black Brown ~
2 - Math . Concepts 6 Brown o, .
2 Math Computation 8 , Black “Brown
2 Math Computation 45 (ther o
Jo-
. 3 Reading v o abulary 2 Brown Other »
3 Reading vocdbuliy . R 3 Black
. 3 . Resding \Vocabulany "6 ; Black Brown !
. 3 . Reading Vocabulany 8 Black Brown
3 Reading I \ ocabutary 10 Black Brown . |
L Reading \ o abutary . K] Other . - |
3 Readding \ oc abulary 21 Black Brown
3 Reading . \ ocabulany ) o . Brown
) Reading Vv acabutaty 23 Black Brown
3 Reading \ ¢ abutary 28 Brown
3 Reading Vo abutary 35" (Xher
3 Reading \ ¢ abulan, ’ " Other
3 Rvadm'ﬂ‘ \ex abulary 39 Brown
3 Reading Comprehensaon e ! > (rher
l Reaging | Comprehenson Y Other ‘
[ Reacing  * . Comprehension e (xher
) Reading ¢ Comprebenuon © 13 Brown .
3 Reyding Comprehensian RN Black
3 Reading Comprehenaon R ’ 38 Other
i Reading Comprenension M . (ther | N
i Readirg  * ( ()mpwrgnu(m R Y “ Black Brown
p . - o .
3 \ath Conteps 2 Black
' 3, Mgth Conceps h Brown .
- . 3 Math M Corcepts e 8 . Black Brawn
3 ! . Math Concepts S . (rher
. ) gtk C pmputation > ' 1 (Rher, *
3 Matr Computation . 10 Blac S M
3 - Natk ( Computation LT “ - (ther .
3 Stk Computatior Y a 23 “  (her .
« 3 1% Matn Computatior N (her,
3 \ath . Computaion 3 . Black” . ‘
3 Math Computation v te ,  Blak .
\ 3 Mate Computatior . 6 ’ . Black (Xher
- .
’ LI * Reading \ o abulan M ' Brown
. 3 : Readtiny \ o abulany 2 * Black - :
K Re yten \ oc abulany . 8" Black ¢ i
N Reactiny \ oc abutan, 2 Black Fown
4 Readhing \ (x abutany . '3 _Brown |
3 Reacting \ o abulany 4 '3 . Black Bromn i
3 Reading Mok abutany Qe Black Beown
< Rexdiog v \ 0 abulany - KM Brown . :
< Reading M \ oc abutary 5 (rker ~ Q
4 ¢ Readirg ¢ \ o abulan < Brown
3 Reanng . % o abulany =!g (rhes b, |
4 . Rewhin \gx abutary W, (nher . |
© ‘
3 Re Yetery " Comprehenson b . (ther ¢
4 N Ree scisny, Comprebenauon N 22 N Brow @ O xher
., i . . ~ ’ .
3 ' Mats . Conceps s R Black |
- 3 \ Mah * Conceps . Kl Black, ‘
b . Nath Concepts . 8 A (ther - |
* \Matn L 4 Concepts mee *ther . |
3 A Math Concepts ' .6 Other N R ‘
P’ 3 gtk N Concepts AX] (nher L
P K] yiar Computation . i v Black, ‘
/ 3 Math Computanon * C3 S Black . -
. 3 Mg ). . Computation 6 Other ve
+ . Satr b Compdation N 3 (nher | R
-3, . Math ® Computation . Iy Black |
4 Math Computation ' Bl.}(k \ .
P 3 Math Computation 2” ~
i /\3 ( sath , = C omputation 3 Bla(k .
\ e . ‘ .
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biserial’s essential identity to the Pearson r (a charagter]stnc not shared by the hlsenal coeffi- »
cient), and thereby to its sampling charactenistics. The point-biserials were tested in the
following~manner the largest and smallest coefficients for each of the 887 items were
transformed _into Fisher 2%, and then a z test was made of their differences (Guilford,

e

196b). Because of the large sample sizes involved in these tests, a/lpha was set at .001. s

Of the 88 triplets of coefficients thus tested, 155 ex,hnbnted' sngmfican't differences. Table 9-3

. presents the 155 ttem numbers, according to tes‘g level, skill area, and subtest, that weré

identified as biased by this correlational method. The results of the correlation analyses are .
similar to those of the analyses of variance, as they both’indicate more biased items at the .
higher levels than at the lower levels These data are unable to address whether this

°
© . i

14

- : ; Table 9-3 ¢
ty ’ R
CTBS Items ldentifigd as-Biased by the Correlational Approach
* €
Level Skill Area Subtest Nar'r}e ' . Item Number(s)
TA Reading  * Sound '\\at‘chmg 21 2 .
A Reading Letter Sounds * 5414 '
A Math . Mathematics -1‘3 ’
B - Reading Combrehensign 16, 21 .
N n “omprehension 1
C Reading . ,.() prehensio f\\. . &
1 Reading  \ocabulan 13 2{ 27 31 33739 ‘ ~
1 Reading Frvion'® 1215 22 24 38,39 %0 43
1 Matn Tancep(y l . 3198 ’ .
. - 1' /_ MK Cdmputation 20 23 24 30 ‘
. ) ' N ’
. R Reaiing \ &cahulan, 4 4 2428 32 ' N
2 Reading {_ omprehension 9 3" ‘ : )
2 \tath Concepts 36 24 .o s . . -
2 Mith Compttation 25 9.% 32 42 4 -
. , /’ .
3 S Reading T \ocaburan ° 31015 17 19 26 21 23 23 26 28,
L . -, 2930 31 33 37 39 40
3 f«ﬁng‘ Comprehension, 24916 29 31 38 3943 44 45 I R
i : tah . Concepts 45 16 18 19 20 21 22 24 25 t -
3} @ Math - Computation L5 6.7 8 112 1517 18 19 20 21 .
22 280 32,38 39 41-43 43 o 47 .
] » 1) A .-
3 . Reading voxabul I - 8. ™17 19 2 27 )9 30 34 35 . ( '
¢ 4 Reading T Comprehension 619 34 30 43 23 ot .
) 4+ \\3}[1 Condepts -~ 23910 11 1° NS . *
R Y -« Computation 14910711 1415372021 22 23
N )f . &3\4 30 31 3236 41 22 44 697 0 |,

. .
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phenomepon is due to large samples 3t the higher levels, or to some sort of within-group
homogenenty and be(ween group heterogenenty that develops with age.

“ L
Alkthe tems that wére associated with gngniﬁcance, either in the analysis-of-vanance or the
point-biserial examinations, were considered ‘suspicious’ items that would undergo
judgmental analysis A total"c# 201 items (67 1dentified by analysis of vanance, plus 155
identified by’ correlational analysis, minus 21 that were identified both ways¥ were sub-
mitted to the bias panel, along with 14 additional items (one each for reading and math at
each of seven test levels) that were identified as being statistically least biased (minimum
obsened differences in the statistical analyses}. The unbiased items were included in order .
to support a caution to the judges thatW@®t all' items had/be®n identified as blased

“Judgment Analyses to Ident/fy B/aseq Iterrrs The items ndenm"ed by the above procedures

R were suspected of bias because of their differing statistical properties in different subgroups.
" Howeuver, the statistical analysis does not indicate exactly what property of an item makes it
biased. In fact, the statistical analysis may identify many items that are not biased but that

have abetrant statistical charactenstics only Since the objective is to eliminate items that

are truly biased against any of the subgroups involved in the study, it was necessary to 1den-

tify the source of pétential bias in each item before removing it frpm its test. A review of all

the statistically biased items was therefore conducted to determife whether each item had

a content ocq.torm that could bias 1t against one or more of the ethnic-cultural 5ubgroups

Qamcnpatmg in the SES . . \

a

To evaluate the items determined to be statistically biased, a pane.@f ten peopl'e from a
variety of ethnic backgrounds was used wAsian Panelists. From Hawan, an elementary
. admimistrator and district Title Darector from Cahforma, an urban elementary teacher.
Black Panelists. From Mississippi, an expert i item construction and test development,
and director of testing at a predominatly black annersty, from Califormia, an experienced
‘metropohitan elementary teacher, from South Carolina, an expenenced urban,elementary
" teacheg and Title | coordinator. Chicano Panelists. From Texas, an expert in item
constrdction and test development whe had expenence teaching Chicano students, from
California, a commuwnity leader. Iddian Panelist. From New Mexico, an expert in item
cor\structaon and Head Start Teacher of Indian Studénts. White Panelists. From” West
Virginia, -+ an .expenenced elenfentary and s >cial education teacher of Appalachian .
~  students, from Massachusetts an educatuona[ desegregation specnalnst

The panelists ‘carried out their'review of the content of staty trcally biased items following a
maodified Delphi dpproach. Two separate reviews of item$ were made. In the first review,.
panelists wete sent copies of all levels of the CTBS along with instructions for their review.
In each of the, test booklets, items to b;rewewed were marked (and, for the lower levels,
directions to «be read by the test administrator were included), and the instructions
indicated that the panelist was to rate each item as eithgr biased,’ ‘possibly_biased,” or ‘not

» biased’ on a rating form. No item was rated biased’ or pagsibly byased’ by more than six -
panehists. On the other hand, 99 of'the 215 :tem?were 50 xated by at'least one panelist. A
. consenative cnterion was used in determining which ‘teri$ were to be considered again
during the second review, that of including all items rated biased’ o “possibly biased” by, &t

.Ieast two pane{ mlgmbers Thirty-two items met thas criterion. '
- L 1
. . . .
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For-the second reviews panelists ‘were sent forms for each of the 32 items, along with
comments made by panehsts in the first review, and were asked to rate the items as either
‘brased’ or ‘not biased * Panelists were instructed to note which comment they subscribed
tg,'and to include addatrona{ comments for any item that was tated ‘biased.’ *

In order for an item finally to be charactenzed as being biased, critena were established
that at least five of the panelists had to rate the item as biased in the second review, and the
item had to be statistically biased (the latter 1s important, since two_of the ‘control’ items
were rated biased by five or more panelists). These critena resulted inthe 1dentification of
seven items as culturally biased. One additional item was determined to ge biased which
did not meet the above criteria, 1t is an item that was statistically biased against .brown
students and the two Chicano panel members indicated that the key woyd used in the item
stem"had a Spanish root that would apply equally to two of the response alternatives. Thus,
a total of eight items were identified as being both statistically-and culturally biased.

All of the eight biased items come from_reading subtests, mone of the math subtest items
were judged to be biased Crouped by test level, charactenstics of the biased items are
indicated below . - B

4

Level A-Two iterns, from the ‘$ound Matching’ pprtion of the reading subtest. Both
ttems require the student to indicate whether two words, said aloud by the examiner,
are the same or different. For each item, seven panelists noted that children from
<enan ethnic groups are unfamiliar with the differences between the critical sounds
in the pairred words.’

v 4 -
Level B“No biased-ftems . 4

) ~ . h -

Level C-'Qne item, from the /Reading Comprehension, Passages’ portion of the test.
Seven pa/?ehsts comm‘wted that the setting of the passage and the, items of importance
1N the passage awt within the'scope of experience of most minority children.

-
-4

Level 1 T\;’z:tems, one from the ‘Reading Vocabulary” and one from the ‘Reading °
Compreherfsion” portions of the test. The vocabulary items asked about a word that
children of different ethnic groups would not experience often. The comprehehsion
-ﬁifém contaiped a setting unfamihiar to many minority children, .

- hJ
~
y

Level 2 No biased items
v < .
Level 3- Three items, two from the 'Reading Vocabulary’ portion and one from tKe
" ‘Reading Comprehension’ portion of the test. One Yocabulary item dealt with’a word
considered outside the vocabulagy of most, ack children, the other vocabulary.item
Js the one mentioned earlier that could mislead students from_Spangh-speaking
backgrounds ‘because of the Spanish root word. The comprehension item turned on a
particular word judged to be an Anglo expression, and was based on a passage with a
locale to which many minonity children would not be exposed. .

\
Level 4. No biased items.

Q
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After the biased items were identified, the data tapes provided by the publisher fof the
\ statistical de-biasing were rescored to determine the charactenstics of the de-biased scores
.and how they related to the non-de-biased scores. The results of this final analysis are

presented in Table 9-4” ) _ ; . .

.
’

A\ T:%\o notes of éxplanation appear necessary to ¢onclude this description of the neeg,
. me hods, and results of the de-biasing efforts of the CTBS. First, we must address the fact -

.that only eight items (out of a population of 887 items; were ultimately identifiéd as bemg’

4 biased It may be concluded that this low incidence 1s due to the effgrts of the publisher of

the CTBS, first to develop tests that aré mimimally biased, and second to its own statistical

. d}g-baasmg in order to weed out items that eluded the developers. It should be pointéd out

that at no time dunng the de-biasing process did the SDC team set compromistng critena

,for\‘he identification of biased items, yndeed, all the criteria were set prior to the study and

- appeared to be reasonable. '
s . ‘
) . \§\ . = 4
\ .
. \\ .,
. SRR - Table 9-4 .
. ) Comparison of Non-De-Biased and De-Biased CTBS Reading Scores
& 3 “\ ! \\ ‘ .
Tesplevel Non-De-Biased - . De-Biased
° . '-\ \\, — & — r
Nd\‘mber and Ethnicity of Students Mean S.D. Mean_ S.D.
P Level & > - .
666 Kindergarten students , 3292 10 31 3150 978 9984 "
222 Black , 2924 1040 2795 978 9982
222 Brown 3136 927 3003 8 80 9976
° 222 Grher 3817 905 36 51 863 9985
tevel C ’
693 Second-grade students 3365 1243 3292 1218 9996
231 Black .t ‘2952 L1275 2888 1247 9995
DpBeower L c A 281" 1171 3206 1149 9995
e |- 2510ther.” [T o 3862 1108 3783 10.81 - 9996 )
“fo . .‘: ) w 0 K
. tevel | . , -
4 3146 Third-grade student 41 60 19 19 4073 18,72 9995
. 382 Biack o 34 66 g 16.58 339 16.20 9993 &
Ny 362 Brown 3683 1649 3608 1610 9992
382 Other ' - ~ 5331 1875 5221 18 18 9995
Level 3 ‘ . ) ? . o
2 997 Seventh-grade students 4219 18 40 3059 17 68 9992
999 Black . 3439 1552 3320 1492 9988
999 Brown g . 37& 1587 " 316 1519 9989 J
: 999 Other i ,. 3452 1705 5242 . 1646 9991
~ ﬂ'&v . ’ o /
>
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The second explanatory note is concerned with the relatively small mean differences in test
scores resulting from the de-biasing effort and the high intercorrelation between the
de-biased @rd non de'-bla'se;d scores. Noting these (not unexpected) small changes, one
_might ask” what was gained from the de-biasing effort. The statistics 1n Table 9-4 do not

. indicate how scores for different subgroups of students will be influenced, how growth
indexes will be influenced, or how the significance and meaning of statistical compartsons

- Wil be influenced With the elimination of the biased items, however, we can be confident
that however large the influences are, they will be in the.direction of providing conclusions
that will be fairer to minority and disadvantaged children.

THE USE OF ALTERNATE FORMS . e » .
Early 1n the planning’of the schedule of*tests, the Panel on Achievement Tests recom-
mended that alternate forms of the tests not be employed in the SES. The panel was most
concerned withThe continuity of measurement over the years of the study. If longitudinal
conclusions are to be drawn, then eforts must be made to enure that similar aspects of the
growth dimension are measured at each assessment point The utilization of alternate forms
of the achievement test while addressing concerns that mere practice effects many
aégount tor nndings also reduces the continuity of the measured outcomes. Emprirical
obsenations of alternate-form reliabilities of standardized achievement tests indicate that
they tend to be abowt 10 lower than their corresponding internal-consistency or test-retest
coefiicients, Over a period of years with several retestings, t latively small inconsisten-
cies may influence the interpretation of the findings. Levine and Angoff (1958) present
evidence supporting the ‘conclusion that practice effects are generally smaller than
_'inconsistency’ etrects in test-retest studies. °

1
a e

A More pragmatic reason for utilizing only one form of the achievement test involved the
naed to create a new vertical scale of growth The scaling procedures that are employed in
the development of the vertical scale are highly dependent for their accuracy upon col-
lineanity of the test levels being.scaled Alternating test forms over the levels reduces the
«collineanty In addition, to the extent that the forms are not collinear. they will create dif-
ferent expansions or, contractions within the scale. In this event, either different vertical
scales would have to be constructed ior the various sequences of iorms, or the vertical
scalé would have.to be “smooth’ over those difierences. Based ‘upon these considerations,
we decided to 'emp[oy only Form-S of the CTBS for all test'admmstratlons,
. X

- .
ORDER AND LEARNING EFF§CT9 IN ADMINISTERING TWO LEVELS OF THE TEST

During the first year of the SES, each participating student was to be administered two levels

of the standardized achievement test, a grade-appropriate (at-level[ test and a test one_level
below grade-apprepriate 'befow-level). This procedure s employed for two reasons. First,
double testing should make possible the devélopment of a highly accurate vertical scale of .
growth see Report 101 Second. 1t will bé possible to determine the best functional leverof
testing for each grade level at each school. so that testing during the %econd year and
‘beyond can be at an optimal level tor measurement. It is not unreasonable to expect, with a

*

-
-
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large representation of economically disadvaritaged. schools and students, that about half
the schools participating in the study will employ below-level testing during the second
year (see Hoepfner and Wang, this vglume). . .

Where there is double testing, there is reason to_belieye that some p{henomen‘on will
influence scores on the second test that would not have influenced them hadd ‘the second =«
test been admimisgered first. If, for exampl 'second-test scores are depressed, we might
expect fatgue or boredom o ha\,e"playe(?a ',réle. If second-test scores are enhanced,
perhaps learning or some sort of transfer has occurred. In more general terms, either out-

» come would indicate that the ordet in which a test is taken will influence the score earned.
In the SES, the ordefof test administration should be determined to mimimize the impact of
the order. effects upon the validity, acceptability, and logistics of the study. - .

<

,.
From the validity standpoint, order effects had to be minimized for the atelevel test, because
those scores, converted to publisher-provided norms, were to be returned to the schools
for their use. Order effects had also to be minimized so that they not be built into.the
vertical scale, thus giving an inaccurate picture of growth over levels of the test. From the
. %oint of view of-acceptability, the sequence of test administered wduld have to be justified
to school personnél, especially if it was the sequence that does not hive an obvious
_rationale The loKistics of the study are affected only by a decision to counterbalance—to
employ different tetydministration orders at different classrooms, grade levels, orscheets——
Cleally, such differences complicate the packaging and record-keeping procedures in
addition ta the training of coordinators and classroom teachers. Actually, th{comphcations
caused by counterbalancing test order are sufficiently grave to render such a decision very
undesirable from a logistical point of view.

-

The planning-year field test of the SES was, therefore, in part an effort to determine the test
order(s) to be adopted for the first-year test administrations. .Four schools each, within each
of four categories, were selected for the field test. Northeast-urban-poor, Southeast-rural-
pooy, Southwest-urban-non-poor, and Neethwest-rural-non-poor.- At each school selected,
two"efissrooms at_grades 2, 4, and 6 were administered the achievement test; two
randomly-assigned schools in eachecell being tested with two reading tests, and two with
two math tests Within each grade level of each school, ope randomly assigned classroom
was admifistéred the below-level test first and the other was administered the at-level test
first This balanged field test plan was designed to yield information on the effects of order
upon the test ‘scores. The tests were administered in a standardized way under the observa-
tion of a trained SES coordinator. The scores were cnverted to percentiles for ease of *
comparison, total score for reading and computation scale score for ‘math. Table 9-5
presents the mean percentiles and the numbers of participating-examinees under each
testing condition for reading and for math. SR B . .

. ’

o

~

° Analyses of variance within each grade level for reading and éor math revealed significant
order effects in all cases. Statistical significance, however, must in this instance be inter-
" preted in light of the meaningfulness (quantity) of effect obsenved. Table 9-5 was supplied
for this purposé. ‘ ( o .
' »
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L Table 9-5°

Analysis of Order Effécts on Reading and Math Percentile Scores

2

i' .

Order -

Below-Leve! At-level ‘ Below-Level
First Second +  Second -

Reading

50.44 . 59.16 T 174 54.66 48.37
4242 . 467 T 81 45 81 44.75
49.43 47.51 193 - *49.05+° 46.93

A

. .
4743« v~ g 548 » 49.76° 46.67
Y bl

. ’ =~

2. - 189 37 65 42.01 206 4592 . 50.82
25 49 95 s008 218 60.64 57.48
6 214 55 28 50.92 213 / . 51.88, T 55.54

. Al ’ 618 4803 9 " 47.90 637 3 52.00, . 5468

5

Comparing mean reading percentiles for the same level over the diffefent orders, one can
detect small’and inconsistent differences. The largest difference 15 4.5 percentiles.for the
at-level test, higher when administered second.. Over all grades, it can be seen that the

‘below-level test mean is reduced by 76 percentile when it is administered second, while
the at-fevel test mean is increased by :52 percentile. The average difference in percentile

_.,means-between the two levels is 4.19 percentiles in the belbw-then-at order, and 3.09

"percentiles in the at-then-below order. Considering the rather arge standard. error for

,-percentile Lonversions, these differences may all be meaningless.-From these summary
ﬁnéings_ it would appear that the reading test could safely be administered i any order..

e A\ ] p
Comparing’ mean math percentiles for the same level over different orders, the differences
seem Consistently larger, although just as incongistent. The largest difference in Table 9-5 is-
13.17 percentiles for the below-level test, higher when administered #£cond, Over all

"+ grades it can be seen that the below-level test'mean is increased by 6:65 percentile® when it
. 15 administered second, while at the af-Jevel test mean is reduced by 4.10 percentiles. The
~ ayerage diffefence in perceritile means between the two levels 1s 2.88 percentiles in the
l?glow'ethen-at arder, and 3.89 percentiles in the at-then-pelow order. . ),
Because‘these data,do not provide an unequivocal answer to the question regarding order
- ~of test administratiof, itwas decided to cohsider each order separately to see what advan-
tages and disadvantages would resuft. Weighing the advantages and disadvantages in each
test order, it was decided to test in a constant below-then-at order. This ordet would meet

" with the greatest school personnel approval, wduld reduce test trauma in first-graders, and

would result in very few and very small technical advantages.

-
.

-
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LEVEL OF SCORES TO BE ANAE*ZE& ’ .
= .
Administration of the achte»ement tésts can result in several different types of scores. In the
case of the CTBS,.several vaneties of types of scores can be considered. As examples,. one
might wish to study total achievement scores, skill-areq achievement scores, sub-scale
* scorey, of even item scores. We elected to employ skill-area scores (reading total and tath
“totalj rather than more general or more constituent scores. This decision was made on,the |
_ basis of three .considerations. aCEeptablltty, »emcal scale LODSUUC(IOD and colljnearity

.among dependent vanables
- . “

D Score Acceptab///ty On the basis of conversations with many educators, it was concluded
that few if any teachers or school prmopals would be concerned that the study employed

' skill-area sc8res rather than total .or sub-scale scores. Although instruction 1s presum‘ab]y@r
3eted at more specific_levels, I(SLEfTECtS spread across specific learmng objectives. Reading
teachers, and most materials used to teach reading, stress both vocabulary building and
compreMnsion improvement—most frequently together, in math the streds 15 on concepts
largely as an aid to computation This argurpent ¢onfirmed us in our dectsnon not to obsene

< ‘the traditivnal approach. but to analyze athe»ement scores at the higher, gnd more easily
understood conceptual Ievel -

° ¢

nx
i

; . . ; ,1 .
Verticg/ ‘Scale Construction. The dev elupment_oﬁadeqyate A«emcal scales re ires-that the
N achtevement test data ¢ollected meet some basuc assumpttons .

<

Ll 4

That. the scores have a sufficiently fine metric such that many gradatlons are possible:
the more gradattons the more accurate the intra-level matchmg can be :

-

l/ That the scores over the entire vertical range are: hnearly reIated; i.e., the scotes
measufe the same thing or the same collection of thmgS B :

That the scores are veliable measures of what they measure, sO that scale extrapola-
. n tions trom scores can be made with conttd@(nce that the score belongs where it.is”
placed on'the. vemcal scale,y - 8

We studied the publisher’s data to see if the tse of subtést scores could be justified and, if
0, what pfoblems might arise that would be dangerpys to the conclusions of the study.
Tables 9-6'and 9-7 provide the scqres and the-number of Hems for each score that would be
used underwskill'area total and undér sub-scale scoge conditions.

R 1)

-

. .o e & p h ~ ’

The scaling ot skill-area total scores wall be fairly straightfofward. The number of items

- (gradations of metnic) 15 Iarge and the even columns mdtcate that ccnceptually (at least)
there 1s commonness of content (linearity). )

N . ) v ’

- v

| Table 9-7 presents quite a ditferent picture. The number of items of some of the sujgsscale
‘ »eores ts very small, setting severe mitations upon the adcuracy of any vertical scalé®hat is
. bUtIt upon them. Funher the uneveri columns indicate that there are problems as to which
scores would be scaled to which other scores (\ "different levels. For example, while there
appear to be no problems “at and above Level' 17t the early f’evels we would ha\_,to

-~

' Q N ' )
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— . A
‘. Table 9-6 . .
Vertical Scales if Skill-Area Totals Are Used
 Test : o -
—
Level . ) Reading Totals e Math Totals
Al Reading tdtal* 49 items . Math total_. 26 stems
B o Reading total 43 items ) Math total: 46 items
. , . ¥
. C, _‘Reading total" 5T items - Math totak: 40 rtems
- . ] I C
\I : ' Readipg jotal 85 items: Math total* 73 items
-2 Readmiota} B85 items * Math total: 73 items
3 . . Reading total 85 items Math total: 73 items
‘g Reading total 85 ttems ™ Math total: 73 items
- T Table 9-7
Y ’ 4
( ) Vertical Scales if Sub-Scale Scores Are Used &
Test .
Level Sub-Scales ’
: .o . ’ Reading 5 . |
A Sound Matching 28 items \\ Letter Sounds:” 21 terp -
B ‘ Word Recognition 11 19 jtems Reading Comprehension: 24 items
C Vocabulary 33 items ' Comprehension Passages. 18 items
T * Vocabulary 40 items Comprehension, 45 items
2 Vocabulary, 40 1tems ' Comprehension 45 items )
3 , Vocabulary 40 items - ' .Comprehension® 45 items
7. .4 Vocabulary: 40 tems Comprehension 45 items
' Math -~ ) . .
AL ;,'\ . ' ~7". Mathematics. 26 ltems
B Concepts 14 Xems _ Computatson: 32'nter1)s ‘ .
, 9
C Concepts 12 items, . Compmatno/n 28\|’t’ems‘ v
" ) ) Concepts 25 items Computation: 38 items. \ _
o2 Concepts. 25 items ‘ - Computation 48 items
3 N Con‘cepts' 25 items \ Computation, 48 items
4 , Concepts' 25 items . Computation® 48 items ‘
. ' ’ e C v
o . * s
FRIC w0 N85 g7
\ e ) .




T e -
choose « according to some critenon: (Lrk
. to the™vocX¥bulary’ vertical. scake” and

ny, whnch.

B )
y )

s

hich of theé%ig‘ sub-scales belongs
ich to th€  comprehénsionsMvertical scale. The

problem 15 even worse when one obsenes thi in the math area there is only one short test

at tevel A; to which vertical scﬂel ‘concepts’ or ‘computation,’

does it get assigned?’

(it~ shouldn't be assigneg

to both, because findings,will be totally collinear -then, and

]«

.

x

if the scale is spht, there will be so few. items-that ‘the Vertical scale will be exceedingly
unrehdbly constructed.) °

L]
-
v .

Of course, the continuity of the vertical scales cannot be judged solely on the-basis of
the names attached to the scales For that reason Table 9-8 presents the empirical intercor-
relations between scales in Levels 1 through 4, using both skill-area scores and sub-
scale scores. L <A - e

Notrce that in Table 9-8, even disregarding the problems of lineanty between levels at the
lower grades, the inter-correlations between Jevels using skill-area scores are consistently
higher generally by an average of about +.045. Keep 1n mind that this small difference
does not include any differences at the critical lower levels. (The publisher did not provide
intralevel inter’correlations because of the difficulty of matching; use of the sub-scale scores
would compound_thugdlfﬁculty ) o T
Another way of evaluating the effectiveness of skill-area vs. rsub—gc le total scores would be
t&lfo;ﬁ( at their internal reliabilities. These réliability estimates a\hfprovu‘ded in Table 9-9.

.
.

he average internal rehabulity for the skill-area totals 1s .9229; while-that for the 5ub-§cglé
totals’s 8959, for an average difference of +.0270 in favor of the skill-area total scores, .
' v

-
N

A closely related approach to the relative evaluation of the score types involves ifispection
of the standard eriors of measurement (SEMs) of the scores. The SEMs reported in Table .-

-
»

*
“

i . Table 9’8 - . * ’

> V- .oy

Intra-Level Intercorrelations Among Scales

&
. Skill-Arga Total Scores .
Test Levels, - - ; - — L. )
) ) Reading ‘ : : Math . -
tand2 = - - 86 . 75 a
Zand 3 i 87 / 78
Jand 4 84 " 8 -/ -
, ) © _Sub-Scale Total Scores . ; '
Yocabulary Cofnpre sion Concepts/:\" Computation .
«1and2 79 s‘ s . n 75
2and 3 T76 8] %; 77 : .78
Jand 4 ' 79 C A 76 . . 76 " 83 0 <f
M . i \ N
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‘ T ‘ Table 9-9 \
., . // e
. ‘ ) Internal Reliabilities of Scales )
M Skill-Area Total Scores
Test Level . .
.o ’ T * Reading Math
A 91 81
B 291 . 90
- o . 93 89
v . r ' -
a1 .96+ ) . .95
_-2 .96 . 92
) .3 96 , 94
- 4. - .94 . .94
Sub-Scale Total Scores
N o .. Reading Math :
) - Sound N{eaning' A1 ) s
.A' . .
- . Letter Sounds. 88 ) Mathematics 81
8 ¢ -Word Recogmition.ll. 87 Concepts: .83 ‘.
Reading Comprehension: .91 . Computation- .90 i
C Vocabulary: .93 ’ T Concepts: 85 .
- . ' Comprehension. .92 Computation: .89
wd i Vocabulary: .92 . . Concepts: .89
‘g < T Comprehension:, .94, . . Comﬁnatlon: .95
3 . ‘ . - :
. L PR Vocabulary: .92 ; ConceptS"‘.82 . !
. v Comprehension: +.92 - Computation: .92 .
. " .
° E ) 3 Yocab@ry: 93¢ Concepts: ,'85 a
‘Comprehension: .92 & . Computation: .94
4 Vocabulary: .90 : . - Concepts: .84 n? \
Comprebension: 90 . Computation, .93
0 ¢ N .

R [
~
- ~ . .

¢

9-10" are” for .vertical-scale scores, as they presumably have mote- nearly,equa,L'ynits

of measurement. - P S T S .
b ¥

2%

Y . L. cooe . .
‘Summanzing Table 9-10 in terms of overall averg'ges would' be misleading, but it i impor-
tant to notice that the SEMs in the rightmost column are cohsiderably smaller than those in
By

)

iG> the left columns in eight of the twelve comparisans. J hese SEMs, of course, will underly all
:. the ahalyses and interpretations of achievement outcomes in the SES. '

e @

. - - o ~ o -

+ To summarize the concerns regarding the development of adequate vértical scales, the
skill-area scores exhibit finer ‘gradation, greater reliability, and greater between-level - .-
correlations than #o the sub-scale scores. In"additien, it is possible to assign scores into the

. - . - .

- £l

.
. »
LN
. .

’
.

o

¢
.

-
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; Table 9-10

+ Standard Errors of Measurement of Skill-Area

\ and Sub-Scale Total (Scaled Scores)

Test | : skill
Level Sub-ScaIes‘ Area
’ Reading A . <!
A Sound Malglrxlng: : 301 Letter Sound: 3.59 —
B ¥ Word Recognitiorill:  7.72 Reading Comprehension:  6.01 8.33
" C Vocabulary: 1590 Comprehension Passages:  9.67 9.93
. .o .
1 Vocabulary: 19.77 Comprehension: 20 16 14.04
2 .. Vocébulary: . . 2283 Comprehension: 26 30 17:52
3 Vocabulary: - 27.99 Comprehension: 31.14 , 2027
4 Vocabulary 3480 . Comprghension. 37.75 24.81
‘ \‘ Math
4
A Mathematics 13.45 .
B Concepts’ 11.26. Computation: 12.47 i2.77
C Concepts: 11.37 Computation 14.59 13.14
1 > Concepts. 23 67 Computation- 10:95 9.80°
2 . Concepts. 34.83- _Computation: 17.84 14.69
3 Concepts: 3768 Computation: . 20.59 16.90
4 Concepts: 44 284 . Computation: 25.94 ‘ 21.20
. S .

vertncal scales very unambiguously in the case of ‘the skill areas. At the lower test levels

there is no obvious route to assign sub-scale scores to vertical scales.

e

4

Collinearity of the Dependent Variab/_es. It ‘is probably true that aII dependent variables
in the SES will be collinear to some degree. It was our desire, however, to Select measures
« that would be minimally collinear. ‘The reason for this, of course, is that with non-collinear
dependent varables, all findings can be directly interpreted; while with collinear ones,
discrepancies between findings cause problems. The best indication of the collinearity to

“sub’scale total scores are used.. ‘These’ intercorrelations, both raw and corrected fo
unreliability, are reported in Table 9-11. - *

be expected is to examine the intercorrelations between the dependent variables whe? -

N

The average intercorrelation, corrected for unreliability of thé component scales, 1s .81.
This meansfthat 66 percent of the reliable variance of any of the dependeft variables would
" be shared by its parallel depgndent variable, on the average. The problem with such col-
hnearity is not that the analyses are all"close to duplicates of each other, but that when
differences are observed between two paired dependent variables, the chances are that the

differences are artifactual and should not be interpreted. In this gvent, of course, the °

cbntention that the study will provide information. that can .be interpreted differently for
each subject-matter component causes it to lose considerable. credibility.

- -
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Table §-11

Raw and Corrected Intercorrelations Between Readihg Sub-Scale
-and Math Sub-Scale Total Scores as Indexes of Collinearity

-

~ Beading' Intercorrelations Math Intercorrelations

, Corretted Raw N Corrected

57 —
83 70 —
.67 59

.89 73
89 69
91 79
91 * .80

=
’

- a

.

Fhe argument for the usé of total scores rather than sub-scale scores is strengthened by pro-
vding empincal information on_tfe-collinearity not only of the sub-scale scores but also of
the “gain’ scores derived from the sub-scales. Table 9-12 provides critical information based
on second-year data from the ESAA study (Ozenne, 1976). The correlations between the
vanous sub-scale gain scores are considerably lower than those between' the sub-scale
scores. This should not be considered as argumg against the collinearity of the gain scores
because the rehability of those gains i1s very quéstionable. (Theoretically, the gains are
equal to the posttest scores minus all the true variance that they shared with the pretest
scores, meaning that their true variance has been reduced m.uﬁ\ more than their error

7 . ”

. * . Table 9-12

N . .
.- -

. lntgrcorr'élafibns'(Collinearity) Between Sub-Scale Raw Scores*
¢ and Raw Sub-Scale Gain Scores**-

P ‘o
—

Reading ' - . Math

~ L4

1
’

A

Sub-Scale Syb-Scale Gain , 'Su‘b-ScaIe Sub-Scale Gain

-

814 3B 767
803 . 551 746

814 ¥ 586 785 |

*Scores based on approprate second-year posttest leiels of the Caltornia Achievement Tests., Reading
Vocabulary and Comprehension, and Mathematics Concepts and Computaqu. Intercorrelations are cor-
rected for unrehabilty of subtests” « -t .

{
y

**Gain scores are computed as.residuals, with prélest predicting posttest of altesnate-form sub-scale scores
Intercorrelations are corrected for unreliabihity caused by pre-post time span, alternate torms, and subscafe

', unreliability, but not tar reduction in lrue-score vanance .
¢ * N
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vanance This problem has been called a paradox in the I:terature and 1s here to haunt
us now ) .

—

Quite to the contrary, considering the general lum‘eliab:hty of residual gain ‘scores, the coef-
ficients of collinearity reported above appear to be very large and are mterpreted as arguing
again for utilizatron of skill-area totaI sores.

w

THE TESTING PLAN ) _ - \
On the basis of the information accu'mulated‘through the test screening procedure, the
*visits to the test publishers, and other supporting analyses described above, the foIIowmg

test plan was developed. ,i

- P -

Fall ofttre First Year. Each student was to be tested with the ‘grade-appropriate (at-level)
test and with the test one level below appropriate (below-level). Just which level was
at-level or below-level was largely to be determined by the grade-leve! recommendations of
the publisher, but in some cases additional information had to be considered. On the
assumption that each student would be agministered two levels of the test, it was mﬁnant
to assure that the lower level of the test would not be severely toppéd outand tMit the
higher level of the test would not be severely ‘bottomed ouyt.”. Table 9-13 presents average
item difficulties for all the levels and for grades Kindergarten through 6. Averhgeutem
difficulties were extrapolated in a linear* manner for those g;ades and levels for which
empirical data were not available. Inspéction of the item " difficulties, and secondary
inspection of the pefcentile equivalent of ‘chance’ scores, resulted in decisions regarding
which level would be considered at-level for each grade and which would be considered
below level. The tests in the heavy Imes of Table 9-13 are the tests that wer® selected.

B -~ . RN
Based on the study of order effects, the testmg plan shown in Table 9-14 was proposed for
the "fall of the first year. Theg fall testing plan provnded for the optimum ordering of test
administrations so that the tests would not interact, and also provided days of non-testing,
wh|ch the field-test observgrs considered critica) for obtalmrrg valid test results.
Spring of the First Year. The testing plan proposed in Table 9:14 for the spring of the
first year closely parallel$ that of the faII with the exception that the levels of some of the
standardized achievement tests change to meet the growing skills of the students.
After the fall testing of the first year, the below- IeveI and at-level test'scores for each grade
level at each school were examined. On the basis of examination of means gnd standard
deviations, weecould determtne the appropriate levels for later years.

Later Years. The testing plan for the study years after the first year is also presented i
TFable 9-14. Notice that because there was no longer a need for double administratien, of
the standardized achievement test that the number of testing d'ays has oeen /ne,duced.

- L

156




. N

. » 0 .
Table 9-13 -~ . i
. q . - . ' :
Scale and ltem Characteristics* (Empirical and Linearly Extrapolated) -
« of the Levels of the CTBS at Various Testing Grades and Times** s .
! . ) Kindergarten .Gra‘de | "+ Grade2 Grade3 ° Grade 4 & Grade 5 Grade 6
leveland . g jqpceee  NO.Of ltems  ping. b - — R 4
| Grade Range Alternatives - Fall  Spring  Fall  Spring Fall ~Spring Fall  $pring Fall  Spring Fall  Spring Fall  Spring
N . » yi
49 577 9 L 9
. Reading 39 - A N
Level A .03 8 05 | ,08 ) ) .
- KO13 i
26 . 50 65 80 95 r
Math J03 . 28 19 04 04 ¢
/ - . .-
43 34 38 68 | 98
. Readng 03 » a7 I %
Leve! 8 . ‘
K619 -
k 44 . 36 40 0 | 9 . :
Math 03 s 47 2| n
- - -
‘ 5 32 )
. 5 4% 59 73 87 99
Reading 04 3 7 07 02 . v
LevehC v . ¢ Yy
1629 Math ) . ~ 29 42 54 | 67 80, | 93 v “ ]
. 04 LXS 18 1" 03 - <
85 ’ T F~a | a9 57 62 68 7 80 8
Reading 46
Level 1 04 ! 39, . 2‘: 16 ,08 06, 04 , e
4 * ; )
2349y aath 73 55 30 4z 55 7" » 79 85 91 97
04 44 x| 13 06 04 03 ]
/- - e \
85 v i " 39 45 50 55, 61" 64 68 .
. Reading o4 46 . * Y 09 07 05 04 04
Level 2 (N (
2549 73 0 .
Math \ ; 55 46 - 52 53 64 66 69
. 04 ) . '™ 1 07 05 04 03-] 03
' Reading gi 46 , " : ¢ 50 ©53
Level 3 3 . 12 1 .
2549 - - -
Math 73 55 . ‘ N B B
04 v 4 16 13
. . ’ B . i N
*Fuirst entry 15 average ttem difficulty index, second ns'brcennle equivalent of a ‘chance’ score ] it .
**Levels enclosed in hines are those suggested for the SES based on considerations of samples, item difficulties, and scalmg,requuemems s
***Sub-scales are histed in_Table %IO o * .
/\ <. e
o . ! . . 9.
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Table 9-14

.

! . ~ s N
, . . R 4 fl
. N " Testing Plan for the SES  © o
Day ) Gl/a/de 1" Grade 2 Grade3”  Grade4 Grade 5 ‘Grade 6
L ’ " Fall of the Fifst Year
« Week 1 ) ] i C - IR
Monday & / PT °  PT/SAM PTISAM * SAM SAM SAM
X Tuesday . - “ . \ -
Wednésday CTBS-R-A,  CTBS-R-B CTBS-R-C CTBS;R-1 CTBS-R-+ ", ETBS-R-2
o Thursday . .- o ]
. Friday CTBS-M-A  CWBS-M-B ~ -CTBS-M-C  CTBS-M-1 CTBS-M-1  CTBS-R-2
: Kweek 2 . . . '/ . l .
I Monday_ - 8 g ' PAS . PAS PAS
TUeSdaY . N M ’
Wednesday CTBS-RB ©  CTBS-R-C * CTBS-R-1 CTBSR-2, .. CTBSR-2 . CTBSR-3
Thursday . - ’ .‘ ,
Friday . CTBS-MB CTBSM-C  CTBS-M-1 CTBS-M-2 * CTBSM;3 . CTBSM-3 )
’ o ".Spring of the First Year .
| week1 ., - B ©OSAM _ © SAM | SAMm
Monday , - PT/SAM PT/SAM *  PT/SAM SAM T . _SAM ‘. SAM
. Tuesday ‘ N e ) ] .
Wednesday CTBS-R-B CTBS-R-C  ,CTBS-R-C CTBS-R-1 CTBS-R-1 CTBS-R-2
, Thursday * . v . : <,
~ Friday . CTBS-A-B CTBS-M-C. = CTBS-M-C  (TBS-M-1"  CTBS-M-1-° CTBS-M-2
’ Peek 2 .o * . . 3 . L e
* Monday N ' PAS PAS © PAS T
" . Tuesday . . ‘ ‘ '
o Wednesday . CTBS-R-C - TCTBS-R-1 CTBS-R-1 “ CT8S-R-2+  CTBS-R-2 . CTBS-R3 |*
¢ Thursday . R - ‘ \ ’
Fnday =+ CTBS-M-C CTBS-M-1  CTBSM-1  CTBSM-2 . CTBS-M-2 cips-m-3
] N : After the First Year . )
T . . . - » 8, .
. ‘| week-1 < ’ - ) . 7’7
Monday } PT/{SAM) PT/SAM ,  PT/SAM , . SAM SAM #  SAM
] uesday ; ‘ « va e . . C . ' :
Wednesday CTBS-RX-" « CTBS-R-X<«  CTBS-R-X *-CTBSRX CTBS-R-X CTBS-R-X
" | Thursday . ~ R SR -
_fnday CTBS-M-X CTBSM-X  CTBSM-X  CTBS-M-X .CTBS-M-X , CTBS-M-X
. . L -y Lo~ L p
oo | Week2 . ‘ N~ ., .\ »
Monday . © e . PAS “PASN | PAS ™

’

.

. - . ’ .

. . N
3 Not P% stands tor ‘Practice’ Test’: SAM Yor ‘Student Aftective Measure’. CTBS for 'Comprshgnswé Tests of ,
* Basic SkiHls.” Tollowed by R for ‘Reading> or M for ‘Mathematics' asd by level designation, RAS for ‘Prac-
tical Achievement Scale  Parentheses around SAM indicate. that 1t 1s not administered duning”the fall
, testing,<but 1s duning the spring The X indicates that the CTBS level is not known, but will be (}e[ermlneJ.
ag a functionat level for each grade at ‘each school - - '
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CHAPTER 1.0. THE FEASIBILITY OF USING CRITERION-
REFERENCED TESTS IN THE SUSTAINING EFFECTS STUDY

-

Jacqueline Kosecoff and Arlene Fink* ) o
. 1] M

The measurement needs of the Sustaining Effects Study (SES) and the theoret:-
cal underpinnings and practical limitations of critenon-referenced testing. systems
were exhaustively compared in order to determine the feasibility of employing
such an approach in a nationwide study In genera/ the practical Jimitations of
criterion-referenced tests and the level of effort needed to remedy qhose lrmrta-
tions led to the conclusion that the use of such /nstrumentatron is not feasible.y ~

. . °

Criterion-referenced tests (CRTs) have become increasingly popular among educators and
psychometricians. Perhaps the most important reason for their appearance and widespread

acceptance can be traced to the new ways that had to be found to measure the effects of

the educational reforms of the 1950’s and 1960’s. During those decades, the conventional
school curnculum was declared in need of reform, and a reassessment of the goals and
objectives of American education-was made (Hofstadter 1963, Davis and Diamond, 1974,
Cronbach and Suppes, 1969). .Inndvative codrses of study and instructional technologies
were subsequently developed, and.-programmed learning and individualized instruction
became commonly used teaching techniques. New ways, of assessing student performance

were neéded that would correspond to the teaching innovations.

i 5 -
N ]

Educators have traditionally relied on paper-and-pencil achre»emen tests to measure
| arning, so it was naturaf"for them to turn to test theoreticiang to provide them with alter:
native ways of interpreting performance on measures of education achievement for the
new curncula and methods of instruction. The psychometricians responded by pointing to
two basic ways of assigning meaning to test scores The first In\ol»ed compating the perfor-
mance or behavior of one person or group with another person or group, gnd the second
involved describing what a person or group can do or can e expected to do. Glaser (1963)
referred to thése two ways .of givigg mfeaning to test scores as norm- referen_fg and
eritefion-referenced, and recommend d criterion- referenced scoré interpretations™Yor the
reformed curnculum and instruction. , -
, vo.o, 4 . —
The reactlon to CRTs was enthusiastic from t,he start. Because they provr(fe score lnteTpreta-
tions in terms of the achievement of specific and measurable skills and behaviors, .CRTs
have had appeal to those directly responsible for the education of studefits and the
development and evaluation of educational programs. They also have had appeal to
teachers-who found the results of standardized tests inadequate to assist them in planning
- lessons” and to many educators and psychologists who-fudged standardrzed norm- -
referenced tests to be unfair and even biased against indi iduals from under~pr|vrleged and
~ / ~

*Drs I@s’ecott and Frnk prepared thu?repon under subcontract to SDC ~
-~ c’ ) ’ - i
v i 173 . .
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) minority groups. A lnalJy, because the crnitenon- referenced approach was new, people saw
1

It a5 an, opporturity to improve on some of the mistakes they percewed to be built into
. - notrm-referenced testing RN

. The populanty of CRTs and their sanction by both theoreticians and practitioners has led to
their frequent use for instructional diagnosis and placement, and for measuring student
achievement on educational tasks or objectives. In addition, CRTs are now being suggested

Nat10nal Assessment of Educational Progress (Wilson, 1974). In fact, many state and federal

rather than *CRT measures.

- 1\ R K1 °
To determine if CRTs are approprlate for the SES we first examined the theory that struc-
tures their developmenf and validation to determirie ‘whether, on theoretical grounds

was to identify a set of critenia for selecting tests that are appropriate for such an evaluation;
included within the set, of cniteria was the stipulation that the test be able to provide scores
amenable to CRT interpretation. We then feviewed currently availablé CRTs, using the
crteria. Fiflally, based on the theoretical examination and the review, we formed conclu-
sions concerning the use of CRTs in the SES. This investigation isyorganized into four parts:

referenced testrng a review of currently available CRTs; and conclusions.

°

T

THE EFFECTIVENESS EVALUATION CONTEXT AND THE SES

The" evallation of ap educational progranmi inydlves the use of specific procedures
4 that result in an appraisal of the program s basic merit, and provides information about

the ndture and quality of the program’s goals, outcomes, |mpact and costs (Frnk and

Kosecoff, 1980) \ -

-

' Evaluation Contexts. There are two contexts in which evaluations of educational pro-

_grams are conducted. In one context, an evaluation is conducted to improve a pro-

gram, and the evaluation’s clients are typically the program’s organtzers and. staff *In the

., second context, an evaluation is tonducted to measure, the effectiveness of a program,

. and the evaluation's clients are typically the program'’s sponsors. The context for an evalua-

. tion is determined by the information needs of the mduwduals and agencies that must use
- the evaluation information. .

An evaluatlon is performed in an improvement context when the evaluation’ s clients are
concerned with finding out precisely where a change would make the - program better.
Typically, the organizers of a still- developrng program require this kind of information so
- that they can modify and jmprove, the program. Onrthe other hand, an gvaluation is cof-
ducted in an effectnveness <context when the evaluation's chents are particularly concerned

- with determrmng the consistency and efficiency with which the program achieves desired
results. Those mdrwduals who sponsor 2 program’s development, or who are interested in
_.using the program. require tblS/klnd of information about a well establrshed program’s
., outcomes and impact. @ . . - .

or used for other purposes, such ag the evaluatton of educational programs and the ,

agencies have specifically requrred evaluators to ;ustrfy their selection “of standardized

_.alone CRTs are suitablée or not suitable for national effectiveness evaluations. The next step’

: the eifectrveness evaluation qontext and the SES, a theoretical examination of criterion-



In an effectiveness evaluation, the evaluator usually assumes a more global and mdgpen’g‘
dent stance toward the program than in an Improvement ,context. In addition, the
effectiveness evaluator usually makes use of powerful, experimental design strategies that
rmit comparisons, rely on empigcally-validated and standardized instruments, and
- employ statistical and other analytic methods that allow inferences regarding the program's
comp, rative; value. N ' .

L4

Effectiveness evaluations of educational programs are conducted. to appraise a program’s
—overall impact and worth, and, if it is,deserving, to certify it as beingable to produce certain
" outcomes efficiently. This type of evaluation is frequently designed for ‘programs that are

relatively well-developed- and stable, having defined purposes and fixed pro#bs. Other ..
names for evaluations of this sort include summative evaluation (Scniven, 1967) and

~

" outcome evaluation (Klein et al., 1971). —

o 1 -

The major focus of the SES is the Title | program, oniginally funded through the Elementary
and Secondary Education Act of 1965. Title | represents one of the largest attempts by the
federal government to assure equal educational opportunity for the disadvantaged.
Because the purpose of the evaluation is to assess this established and long-lived program’s
impact 1n terms of costs and learning, it fits wiithin the framework of an effectiveness evalua-
tion Itss generally agréed (e.g., Alkin et al., 1974) that information-collection strategies for
projects like the SES should rely upen instruments that are known to provide relevant infor-
mation and that have been demonstrated to be valid arid reliable for the target population.

A THEORETICAL EXAMINATION QF CRITERION-REFERENCED TESTING

This section presents an investigation of the theoretical issues involved in the development
and validation of CRTs. These issues include: defining CRTs; formulating and generating
CRT objectives, items, and score interpretation schemes; establishing item and test quabty;
and examining the use of classical indexes of reliability and \/alidity. -

. .

-

o . ’e . .

Definition: "A criterion-referenced test is one that 'is designed to provide a measure. of
the extent to which educational purposes Or tasks -have been achieved. All CRTs share
several features in common:

* They are based on clearly defined educaticnal tasks and purposes.

. : ' \

* Test items are specifically designed to measure the purposes and tasks.
*_Scores are’ interpreted in terms of the attainment of preset critena or levels of com-

petence with respect to the purposes and tasks. :

. All definttions of €RTs involve reporting test scores 1n terms of achievement, of educa-

" tional tasks. . ’
The difference between cniterion-referenced tests and norm-referenced tests lies mainly in
the metric used to descnibe their scores. Criterion-referenced tests report scores, using
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metrics such as mastery or percentage of an objective achieved, that are intended to .
measure levels of competence or achievement 1n terms’of a perfdrmance criterion. Norm- «
referenced tests report scores, using metrnics such as percentiles and stanines, that are
intend¢d to pexmit compdrisons or rankings. All other differences between norm-
referenced and cnterion-referenced tests, such as the way each is de»eloped and \ahdated

are derived from the need to produce-tests that permit the appropriate score mterpretatnon

[ T e ~
’ toe

Development of C riterio:}-Referenced Tests . '

-

Formulating and Generating Objectives. A clearly defined set of educational tasks and-
purposes (objectives) is required for CRT de»elopment Such objectives are selected in at

least six ways: . o ,
- ¢ Py )

1. Expert judgment. On the basis of knowledge and experience in thg field, experts

assess which educational tasks and purposes are the most important to measure. il

3

2. Consensus /udgment. Various groups such as community representatnes,/curnculum
experts, teachers, andior school'administrators decide which educational tasks
and purposes they consider to be the most important to measure (Klein, 1972;
Wilson, 1973) ‘ :

3. Curncu/um analysis. A team of curnculum expens apalyzes a set of curriculum
" matenals in order to identify, and, where necessary, to infer the educational tasks and
purposes that should be the focus of the test (Baker, 1972) L. ,
1 -
4. Expert analy sts orsub/ects An in-depth analysis 1s made of a subject area to |deﬁt|fy all
knowledge and skills that must be acquired if the area s 'to be learned well (Glaser and

. Nitko, 1971; Nitko, 1973). -

N 7

5. Theories of /earmng and instruction: The hterature is reviewed and/or experts are
conmulted to formulate series of hierarchies of educational tasks and, purposes based

upor the results of psychological theory and research (Keesling, 1975).

* 6 Empincal studies. Experiments are conducted to |deni|fy objectives that are important

«because the skills and knowledge represented are inherently essential. *
No ma‘tier how they are derived, educational tasks and purposes are usuaely called objec-
tives or behdvioral objectnes However, it should be noted that these terms have a precise
meaning to educators: ’ A -t

S .

An objective is an intent communicated by a statement of what the learner is to
beé like when he ‘has successfully completed a learning\experience (Mager, 1962).

urest sense. Rather, they oftem

use objective to refer to the *content that 1s supposed to have been learned (e.g:,

equivalent and nonequivalent sets in sixth-grade math) and sometimes also include the




.
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behaviors 4 student is supposed to exhibit (e.g., naming the first five Preggdents-of the
United States). ' ' ' ‘

~ R - * N

Another issue concerning educational tasks and purposes, e.g., objectives, relates to the
rules needed for writing obiectives and how broadly or narrowly they should be stated.
Formal rules for generating and stating objectives are needed tg ensure the umformity,
manageability, and comprehensiveness of the set” of objectives or domain that the
. CRT medsures.* . , - ) ’ -
.. ~ 4
Stilt another issue deals with how a domain 1s organized. The objectives for a single domain
can be grouped by grade levels; they can be organized according to major content areas;
and/or they can‘be arrang€d into a hierarchy according to the complexity of the behaviors
involved or the order of instruction.

.
.
o N
-

Formulating and Generating Items. Once the objectives for‘the CRT have been chosen,
the next step 1s to construct and/or select test items tp measure them. This is one of the most
difficult steps in the developmental process because -of the vast number o/test items that
roight be constructed for any given objective, even wif@n objectives are re atiyely narrowly
defined (Klein and Kosecoff, 1973). For example, consider the following objective: ‘'The
student can compute the correct product of two single-digit numerals greater than zefo
where the maximum valué of this product does not exceed 30.” The specificity of this
objective is quite deceptive since there are 55 pairs of numerals that meet this requirement
and at least ten different item types that might be used to assess.student performance.
¢ = N <

N

Further, each of the resulting 550 combinations of pairs and itém types coutd be modified

. . in‘avanety of ways thdt might influence whether they have been answered correctly. Some

of these modifications-are: : L .

1. Vary the sequence of numerals (e.g., 5 then 3 versus 3 then 5). '

’

2. Use-different item forrhats (e.g., multiple-choice versus completion).

’ <

’ - * ’
3. Change the mode of presentation (e.g., written versus oral).
. - 3
4. Change the mode of response {e.g:, written versus oral). L .

. . ’

It is evident that Qa‘high‘lx specific objective could have a potential item pool of well over -
several thousand items (Hively,_1970; Hively et al., 1973; Bormuth, 1970). Several factors
influence the qumber of items constructed for each objéctive, e'g., the amount of testing
time available and the cost of making an interpretatjon error (such as saying that a student
has achieved mastery when he or she has not). For some objectives,.many items are need-

¢ ¥

L J .

*The set of objectives that‘a CRT measu&?s is sometimes called a domain’ or universe’ of content (Skager,
1975, Cronbach, 1971) However, the term domain is used by qthers to mean'the rules for generating test
items to measure & specific g!{)]ectuve (Hively, & al , 1973) .

4 -
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< ‘edto obtain a stable estimate of a learner’s performance, whereas for other objectives

’ fewer items will suffice. S -’ , .
- . L}

\ , ‘ - .

A related issue 1n the construction and generation of CRT items is the degree to which the
_items should be sampled with respectto their difficulty and content coverage within an
objective It 1s a well known and frequentlk used principle of test construction that even L
shght changes in an item can affect its dafflculty The extent to which the items within an.’
objective are sampled with respect to difficulty has a direct bearing on the interpretation of
the scores obtained In other words, if only the most difficult test ems are used, the phrase
‘achievement of the objective’ has a very different meaning than if the test items are -
_samples.taken from the full range of dnfflcultles . . . - e

Another Issue, the unstructnonal dependence of‘a C\&]; refets to the extent to which.the CRT-
1s designed for use with a specific educational program (Baker, 1972, Skager, 14$3). CRTs
" with a greater degree of instructional dependence have objectives and test |tem§ that are
assocrated with a particular curriculum or set of educational matenals and tecnhiques.
CRTs with a smalle[-degree of instructional dependence, on.the other hand, contain objec-
" tives and test items that are not necéssanily associated with the specific skills or content of
* an educational program. However, such CRTs still may have been developed from several
educational programs and, consequently, have objectives and items -that _reflect the
emphasns of these programs Conversely, CRTs with no mstructlonal dependence are based
on.a domain of content and behaviors that are independent of any educational program,
and, therefore, can be used to compare several different educational programs. (The.
development of this latter kind of CRT s, in fact, slmxlar to that employed in the better
standardized norm- referenced ests. ) ) -

- \
‘Consideration, of the various issues involved in item generatlon for CRTs has *produced
different strategies for ‘generating and constructing items, namely:

. .
-
* Panel of experts. A group of . measurement and curriculum experts decided which
. :tems to uge based on their knowledge of an expenence in the field (Zweig, 1973).
- . Cont@nt process matrix. Basically 3 variation of the classical test construction tech-
) nique, this.approach inyolves developing a matrix of contents and beRaviors (or tasks)
to be assessed. Items are then Systematlcally sampled within this matrixy and perhaps
along a thlrd continuum of item dlfflculty as well (Wllson, 1973).
’ ! \
* Systernatic item generat/on Basic item forms or specifications Hre develdped for each
objective that define the range of item difficulties, all the relevant dontents and
e dsed to

o

behaviors, and stimulus and response characteristics of items that can
- assess the objective’ (Hlvely, 1970, Hively et al 1973..€Cronbach, 1971, Skagwy, 1973;
Ropham 1975) . : : , LT .
A Formu/at/ng Score Interpretation Schemes The umquely distinctive feature of a CRT
. its ability to prowde a means for describing what an individual or group can do, know, or
feet without having to consider the skill, knowledge, or amtude of others. Conse;e/ently,

L3
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CRT scores are reported and mterpreted in terms of the level of performance obtained with
respect to the objectne s) or domain ‘on which the CRT is based. This type of score report-
ing is very different from that used for norm-referenced tests in which scores are reported in
terms of the performance of other individuals or groups.
It should be noted that scores on CRT tests need not be timited to just aCRT mterpretatton
Other interpretations can aldo be provided to expand upon the CRT |nterpretat|on (Klein, -
1970; Cronbach, 1970, Ebel, 1972). An example of one way of comblnmg cnterion- and .
norm-referenced information 1s. This schdol had an average score of 5°6ut of 10 on the
objective (a CRT interpretation), which i1s one standard deviation below the national

. average of 7 out of 10 (a norm-referenced interpretation). The idea of using both types of
interpretations is not new and does not reduce the theoretical soundness of the score inter-
pretation Combining’ score interpretations 1s particularly useful for descnbing what a-
student can be expected to be able to do and how exceptional or typical the performance
of the student 1s. ‘ ) 4

Ve

.
. ad \

Some of the different scores that can be interpreted in a CRT sense are: .

-

‘0_ Actual score The number or percentage of items correct on a given objective -

® True score An individual’s or group's trué level of performance on an objective, refer-
nng to the portion of the total universe of items for an objective that an individual or
group could answer correctly. The true score is the number of items that an individual
or gfdyp would pass if every possible item were tested.

¢ - - 4
* Mastery of an objective. The achievement of a preset criterion level of performance!”

. To be legitimate, the criterion level should be meaningful and preferably empirically
justifiable. For example, a criterion level of 7 out of 10 items has meaning if systematic \
study has shown that those who reach this level can actually do something that others
who have not reached it canriot do, or if basellne data show that the average student
achieves this level. - - . ‘

+

e Performance time. This is the time it takes, in class hours or calendar days, for a
student to achieve a given performance level. . .

’

o Level readiness. This score reflects the probability that the student +s ready to begin the
next level of instruction (this may be based on both the number of items correct and
the pattern of answers given tc} these items): = * °

o Item difficulty. The dnfflculty of an item is measured by the percentage of students who
pass the item. (This score is given most ofteri when only one item is tested per objec-
tive; for example, National Aésessment of Educational Progress.) . |

~

e Total objectives mastered. The number of objectives passed or mastered by an
individual or group. . .

.
. ©

* Total individuals who passed. The number of mdtwduals or groups who passed or -
mastered each objective.

3

.
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Validation of Criterion-Referenced Tests. When construction of the objectives and test

items is complete, the CRT must be analyzed and validated. This process can involve giving -

the test to students and studying their responses (response data), or relying on a view of the
test by experts (judgmental data). There 1s much ambiguity about the procedures appro-

priate for analyzing and validating CRTs. There are, nevertheless, several measures (or

dimensions) used for item and quality testing that are relevant to CRT validation, and that
have assocnated with them reyview procedures data-collection strategies, experimental
designs, and statistical indexes. . .

item

C

' ; * ;

Estab/ish/nf Item Quality. Following are several commonly considered dimensions of

- . .0 ¥ \

',

quality
Item-objective congruence. A test item s tonsidered good if it measures or Is
congruent with the objective it 1s supposed to assess. Item-cbjective congruence can
be established by using judgmental data.

~ °
<

Equialence (nternal consistency within objectives). A test item 1s considered good If
it behaves like other items measuring the same objective. The concept Is similar to
item objective congruence, but its proper use depends on response data. Equivalence
is usually measured by computing the biserial correlatiori between the score on an
item.and the total score on all items measuring that ob;ectlve a :
Stability (over time). An item 15 considered good if examinee performance is consistent
from one’test period to the next in the absence of any special intervention (e.g., In-
struction 1s an intenention that can change performance® Stability involves response
data and can be measured by using a phi coefficient that correlates scores on the
item from two different occasions.

.9
Sensitivity to instruction. An item 1s considered good if it s sensitive to instruction, that
1s, If there 1s a discimination in responses to the item between those who have and
those who have not benefited from instfuction. This measure of item quality is usually
computed for CRTs that are linked to particular educational program\SQnd it requires
response data. . .

Cultural/sex bias. An item 15 considered good If it Ieads to accurate inferences about
the knowledge, Skills, or other attributes of an individual or group. Bias can be as-
sessed using either Judgmental or response data. . -

Establishing Test Quality. There are se»enldnmenmons commonly used to express the
quality of a CRT; .

Test-objective congruence, Similar’to item-objective congruence, test-objective con-
gruence assesses the extent to which the total test or subtest measures the relevant
objective. Test-objective congruence 1s usually determined by using judgmental data.

N 3
Equnalence (internal consistency). Test eqﬁwalence measures the bémegenelty of test

.
. '
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) items for an objective, that 1s, how cbherently the itest items assess the particular
objective. This can be measured by using split-half correlation, Kuder Ruchardson
“formulas, or coeffucuent alpha 4

* |
‘ -

-

E 3 -

General stability (test-retest, or alternate forms): A test is stable to the extent that
examinee responses are consistent from one test period to another or. across alternate
forms of a test in the absence of any intervention. - - -~

-

Quantitative stability (number of items per objective and mumber of objectives per
domain): There are two levels at which this type of stabnhty for a CRT can be estimated.

* At the first level, a determination is made of{he wumber of items that shquld be tested -

in order to obtain a stable store on an oblectwe At the second level, a determination
is made of the number of oblectwes that should be tested in order to obtain a stable
estumate of performancé orf'the domain. Stability can be estnmated with fesponse data
using correlation techmques and/or Bayesnan models (Novick and’ Lewis, 1974).

Sensitiv ity to :nstruct:on. Sensitivity to instruction refers to a test’s abihity to dnscrnml-
nate between those who have and.those who have not benefited from instruction.

Al

This type of measure of test quality is usually obtained for CRTs that are linked to T

specific- educational program. it can be measured using response data by comparing
scores of those who have and those who have not received instruction. .
Cultural’sex bias. Bias in teasurement occurs when characteristics ofsthe test, the
testinig process, or the interpretation of test results lead to inaccurate inferences about
the_knowledge, “skills, or other attribytes of individuals or groups (Ahderson et al.,
1975). This can be maasured by ANOVA or regg&ssnon techniques using response
data, or by expert review using 1udgmenta| data. "

] L ~.

Critenion validity. Criterion validity establishgs the meaningfulness of the criterion, in
terms of which CRT scores are interpreted. Establishing crgerion validity is either a
one-step or a two-step process. The first step involves assessing the meaningfulness of
the domain. That objectives have been selected and organized to be, in themselves,
educationally signjficant, and that test items have been systématically generated to
cover the objectives. In Step 2,. criterion validity 1s established through empirical
means, and involves determining wheth examinees who perform well on the’test
have really achieved the educational obj'ectuve

‘e J pa=

N

N

Using Classical Rehability and Validity. There has been considerable debate over the
appropriateness of classical. indexes of reliability and_validity for CRTs. Some psychometri-
cians have argued that since CRT items are selected tomeasure the achievement of specific
educational ébjectives and not to discriminate among students, scorés on CRTs can lack
variation. This could arise in the fallowing situation: Before instruction, none .ofsthe
students have mastered the objectives, and they might all réceive a score of zero on thé’
criterion-refesenced pretest, whereas after instruction, they might all receive’ very high
scores on ﬁcnteﬂon-referenced bosttest. A lack of variat’ion in student scores, it is

I3
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‘claimed, would cause the traditional indexes of rehabnllty and vahdity (that-are bas d on
vartance) to be inappropriate (Popham and Husek, 1969). ) .

Others have argued that when CRTs are adminstered to a heterogeneous sample‘ that
represents degrees of competence and receinves different instruction on theeobjectwe
there will be sufficient vanation in test performance.to apply the classical stahstucal for-
mulas (Klein, 1970, Harris, 1973). This latter stance s becoming the accepted view, and
it 1s now held that the classical indexes' canTbevestimated for CRTs using a heteroge-
neous populaton. ¥ :

. . o
Thé:oret}ca/ Value of CRTs for Effectiveness Evaluation. Relying on the preceding theo-
retical discussion of the development and vahdation of CRTs, 1t 15 possible te ask whethey,
based on theoretical considerations alone CRTs are appropriate to measure achievement
for effch»eness evaulasons and, in particular, for the SES. An effectiveness evaluation
requirés instruments t e reliable and valid, and that provide meamngful scores that can
be used to make dec about educational.policy. In theory, there is an orderly set of .
developmental and validation procedures which, if followed properjy, produces CRTs that
are hased on well defined sets of objectives and that can prowde meaningful and useful
score nterprétations. Thus, from a theoretical perspective, CRTs" are appropriate and
desirable for measuring achievement in effectiveness evaluations, and n the SES. However,
there are two important caveats that must be attached to this conclusion. First, there are
persons whd simply reject the notion of ¢riterion-referenced testing and, with- it, the
meaningfulness of any CRT score interpretations. If an evaluation 1s being commissioned by |
individuals who share this view, then CRTs shauld not be used since the resulting in- ‘
formation, although theoretically sound, is likely to be ignored. Second, as is the case with
norm-referenced tests, not all CRTs provide the same type of score interpretation. Som
CRTs are reported and interpreted in térms of the nuymber of items passed per objective, ~«
and many educators and poligymakers find this type of’score interpretation, by itself, to be
inadequate for most effectiveness evaluation purposes. However, a rejection of this type of
seore interpretation Is not equivalent to' a rejection of the notion of CRTs since it is just one.
of séveral acceptable ways of interpreting CRT scores, .and since there is no reason why
CRT scores cannaqt be supplemented by comparative data. ¢

——

A REVIEW OF CURRENTLY AVAHABLE CRTS -
To determine if currently avallable (1975) CRTs are technlcally sound and if they have
been designed to be easily used for evaluation purposes, a set of required CRT criteria was
identified. Copies of currently available CRTs were obtained from publishers and were
evaluated' using ‘the review criteria. Our intent was to determine the practical. -
appropriateness of using CRTs for the SES, based on the results of the review. P

Generating Review *Criteria. To structure the review of CRTs, a set of criteria was -
generated. The criteria reflect the characteristics generally acceptedr? as being necessary and.
appropriate for an effectiveness evaluation study. To obtain the criteria, we reviewed the
literature, the unique needs of the SES, and cntena already developed and used for review-
ing achnev’ement tests.

! . 4
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Obtaining CRTs. A list of publishers of educational tests was compiled, using test review
books (Buros, 7&5965, 1972; Hoepfner et al., 1970; Hoepfner et al., 1971; Hoepfner et al.,
1974), personal contacts, and hbrary sources. It should be noted that publishers on the hist
were not necessarily known as marketers of CRTs because it was not always possible to
predict in adwance who published CRTs and'who did not, and because it was considered
“important to include as many publishers as possible in the review.

A %

[}

A letter was sent to each publisher requesting that he send the following information about
any criterion-refergnced math or reading tésts available: -~ -

* Detailed descriptions of the test battery at each grade
Sample tests for reading and math at each grade
Lists of objectives or domains for reading and math at each grade

Directions for administetng and'scoring‘ reading and math tests at/each grade <\

All technical manuals, flgld test reports, expert reviews, or testzanalysis information
<
Information about special features like scoring senvices or cassette-recording directions

, " Cost information S . /

* Name and title of person to be contacted for additional informafion .

. e b <+
Some publishers responded to the inquiry by stating that although they did have math

* and/or reading tests avarlable, they were not able to provide more than a brochure without
a charge SDC decided not to purchase any materials. This decision was based on the
expectation that the size and scope of the evaluation study would warrant an investment
on the part of an interested publisher. Justification of SDC's decision appeared to follow
since the publishers who did $end materials usually had tests that were. responsive to SDC's
needs as described in its letter. Other publishers opted to lend SDC materials and requested
that they be returned at the conclusion of this investigation. Only the-28 CRTs in reading
and/or math that were accompanied by copies of the test(s) and test manuals were received
and reviewed; the names of the publishers and-the test systems are presented in Table 10-1.
Each of the 28 CRTs was independently reviewed twice using the set of criteria generated

~ for this purpose, and discrepancies were resolved by both reviewers. Any remaining ques-
tions, usually resulting from unclear or insufficient information, were followed up ‘with
phomg calls to the publishers. ) -

-~

I3

Explanation of Review Criteria -

-

There are 18 criteria against which CRTs were reviewed. For this review, reading and
language arts were considered to be one subject area, and mathi second subject area. All

n - A}

.
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Tablé 10-1

Test Systems That Were Reviewed, by Their Publishpl:s

..

Publisher . .
l\Name of Test System - '

. A
American Gudance Service
Key Math (Dragnostic Arithmetic Test)
Woodcock Reading Mastery Tests, Form A -

American Testing Company -
Mathematics Inventory Tests
Rsadlng Inventory Probe | . -

CTB/McGraw-Hill -
Compfrehensive Tests of Basic Skills, Form S (CTBS/S)—Mathematics
Comprehensive Tests of Basic Skills, Form S (CTBS/S)—Reading
Diaghostic Mathematics Inventory .
ORBN_(Objectives-Referenced Bank of Items and Tests}

Prescnptive Reading Inventory / . ;4

»

Educational and industrial Testing Service .
Tests of Achievement in Basic Skills {TABS)—Mathematics
Tests of Achievement in Basic Skills (TABS)—Reading
3

Educational Development Corporation
Individuahzed Criterion-Referenced Testing-<MatRematics -
Individualized Cnternion-Referenced Testing—Reading

Harcourt Brace Jovanovich, Inc. (The Psychological Corporation)
Skills Monitoring System—Reading
Stanfol Mathematics Tests (1973)

. Stanford Reading Tests (1973)

L4
Houghton-Mifflin
Individual Pupil Monitoring Systems—Mathematics
Indvidual Pupil Monitoning Systems— Reading

Instructional Obyectives Exchange

ERIC

Aruitoxt provided by Eic:

N

yObjectlves-!?ased Test Set—Madthematics ‘ : .
Objectives-Based Test SetJ—Readung s
\
- National. EvalUation Systems *
Comprehensive Achievement Monitoring (CAM) Maintenance Package—Mathematics
[
Comprehensive Achievement Monitoring (CAMY Maintenance Package—Reading
Richard Zweig Aésociates, Inc. !
: Fountain Valley Teacher Support System —Mathematics .
—A Fountain Valley Teacher Support System—Reading
Scholastic Testing Service
Mathematics—Analysis of Skills
Reading—Analysis of Skills : . ) -
Science Research Associates . it
Mastery: An Evaluation Tool, Mathematics f.{
© Mastery. An Evaluation Tool, SOBAR, Reading Y
- L
?
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subtests or tests of individual objectives at the same level were groa)ed together. and con-
sidered as a single reading or math‘test. Following 15 an explanation of the review criteria.
.1 Coverage of specific skills. A test must cover skills in reading (language arts) and/or -
math since the federal mandates for the SES require measuring achievement in
these areas. Examples of basic skills are reading comprehension, spelling, anthme-
tic, and telling time, as compared to tangential skills such as using the Ilbrary or.per-
forming computations with a shide rule.

Grade-level coverage. Because of the scope of the SES, forms of the tests must be\
available for grades 1 through 9. .
Overlap of objectives: Some or all of the test objectives must be measured at each
grade level in order to permit comparisons across grade levels, or over time in terms
of common educational objectives or skills. For this criterion, “ objectives or test’
items at different grade levels need not be worded |dent1‘cal|y, nor need a formal
means of identifying them be provided.

Number of test forms, Due to constraints related to test administration and the time
available for testing, there should be a limited number of test forms at each grade
level. Just one test per grade level 15 preferred in order to avoid problems with
rehiability that can anse when several test forms are used.

v

° 4 , K :
Directions for test adminustration. A test should provide thorough and clear instruc-

. tions for both the examiner and examinee. Directions concerning distributing tests, -
demonstrating sample questions, and administering should be provided in a de-
‘tailed and easy-to-read form. .

H

Spectal equipment required. Test Sdministeation shoulg not involve any special
equipment (such as cassettes or visuat alds) aside from pencils and scratch paper.

v
Time for testing. A readmg or math test should be designed to be completed within
a class penod. This usually involves no more than a maxmimum of 40 to 60 minutes,

since CRTs have to fit efficiently within the time constraints of the planned mforma- .
tion-collection activities. - _ .

Group testirig A test must be designed for group administration. This criterion was
considered to be essential given the logistics of the information-collection strategy
for the study which involves training local coordinators to train teachers .who ad-
mlmstet; tests in grQl\.lp situations.

14 -

ltem-qbjective match. Each test item should be coded to an objective or to the
educanon?f tasks and purposes the test ¢laims to"measure.

Objective coverage. There should be a sufficient number of items to measure each
objective adequately. The number of tems per objective should vary as a function

of how broadly or narrowly an objectlve is stated and its leve¥ of difficulty.

-
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11 Objective scoring: Atest must use an objective scoring procedure since there are
-No plans to train individuals to interpret subjective scores.
o 7 ¢ . . ¢ L -
12 Machine scoring options: The test/n'r:dét be available in or adaptable.to a machine-
scorable form. ) : :

14 5

13 Score interpretation scheme: A test must employ a criterion-referenced score inter-
pretation scheme. Tests using CRT interpretations in addition to other typges of score
Interpretation schemes were also acceptable. - :

14 Curriculum dependénce: A test should not be based on the o\bjectives of any partic-

" “ular curriculum or educational program. . ’ ’

. - -
d

15 . Costs 6(test per pupil: The cests of testing pupils must be affordable for a large-scale
study. . . <

’
’

16 Formal field test: A test should provide documentation of field test activities. s
" preferable that the field test participants be nationally and geographically represen-
tative, be a probability sample, and include sufficient numbers of minority@d
disadvantaged students to estimate bias. . : \
17, Information on item quality: Information should be provided, based"either on judg-
mental or response data, about item stability, sensitivity to instruction, sex/cultural
bias, item-objective congruence, and equivalence. ,

18. Informgtion on test quality: Information should be provided on test quality, based
eithef on judgmental or response data, to<include information about intefnal consis-
tency, test stability, test-objective congruence, sex/cultdral bias, sensitivity to in-"
struction, and criterion validity. -

. ] 5
Results of the Review"

¢

, .

The resulfs of the tests reviewed for.this study are presented below. Because many of the 28

CRTs were iptended for classroom rather than certification evalual}io,n purposes, the review
tended to make some CRTs look less excellent than they would have if they had been
reviewed from another perspective. )

¢ . ’

reading skills and 13 were designgd to astess only math. All 28ftests fo¥used on
basic skills in reading and/or math, rather than on tangential skills, and
the criterion.

1. Coverage of specific skills: Of the 28 tests reviewed, 15 were designed to x:ss only”

us met

N .-
- .

2. Grade-level doverage: Nine tests were available for grades K through 9, and thus
met the criterion. ‘ .o,

-3." Overlap or objectives: Twelve tests appeared to measure the same oi)jectives at all

t,l
¥

>

r
.

.
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grade levels. Sixteen tests appeared to have some overlappung objectrves which
. were measured at most, but not all, grade levels, depending-on the appropnateness
_~ of the objective ‘and its Jevel of specificity. It should be noted that to make common
" objectives, test publishers frequently..used broadly:stated objectuve skill
' categories which’they thert translated into tasks and skills of varyrng com s}&mty for
- different grade Ievels
4. "Number of test forms. Some CRTs had ogly one test form per grade lével and others
had as many as 31: Usually those CRTs that offered a limited number of test forms
‘per grade level would include several objectives on a single form, while_those
featuring more test forms per grade level would assess one or only a few objectives
.per form. Three tests did not set lipits on the number of tests'that could be created..
- from theur{)ank of ‘objectives and items. A - N

s

v
-

5 Dr’rections for test adffunistration. ty-seven of the tests niet the cnterion by
providing adequate (directions  both to t xaminer and examinee for test
administration. ~

[y
4

. ‘ . .,

6 Special equipment required Twenty-six tests required no special equipment for test
administration and, therefore, met the criterion. Two tests required the use of tape
recorders or cassettes, artd one test grovided no equipment information.  ~ .

7 T/me for testing. Onlytw0 tests met this criterion. More tests-(24) Ieft ti r testing
open, but the reviewers judged that from their length they would require more than
one hour of testmg time. One CRT had no information about the time -needed

.- for testing. o . '

- -

‘8 Cfoup testing. Twentyfive tests"could be administered to groyps and, therefore, .
met the cntenon. Two tests were designed for individual administration only, and )
. One did not provrde |nformat|on with regard to administration. ' .

'

9. Item-objective match. Twenty-six tes.ts had each item coded to an objecti@. . ¢

IO Obyective co»erage The items tested for each objective ranged from one to 150 (It
“should ba noted that the CRT with 150 items per objective was based on a .
- computerized item bank from which tests of any length could be generated.) Tests
* " ,with five or more items for each objective were judged to meet this criterion.
s’
11.  Objective/subjective scorng Twenty seven tests employed an objecttve scortng
technrque

- . PR ’ - 1
.

§
12. Mach/ne scoring opt/on Eighteen tests met the criterion for machine scoring.
13" Score /nterpretat/on scheme. Twenty -seven tests met this criterioh by using
type of cnterion-referenced score *interpretation scheme. Overwhelmingly, he
scheme was expressed as an” arbitrary master/non-mastery score, or the number ot’ ,

< ’ -
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items correct on(a given ob;ectrve Of these same 27 tests, seven aIso employ,
norm-referenced |nterpretat|ons . ] v . R

. % 0 s -
.14, Curriculum ndence Twenty-two tests appeared to have total rndependence
= from*a_particular curniculum or instructionak program. Six ather tests also appeared
to be rather general and independent, although they claimed to be based, in vary-
" ing degrees,-on a review of what is currently being'taught' in today’s schdols.

15.  Costs &f tests per pupil. Based on a purchase of &ll reading or math tests at the t'nird.i
grade level, costs ranged*from about five cents per student to $6.31 per student:.
Tests costing less than $1 .00 per pupﬂ”per admrnrstratron were judg‘ed to meet the
cost criterion. .

a A ¢ A . |

16.  Formal field test. Eight tests provided.dotumentation concerning field test actmtres
However, the information provrded was remarkaply sparse, with ‘several excepa,
tions. Those who did conduct field tests usually attempted fo get. some sort of .

=~ géographic and national representatron A

A o

v

12 Information on item quality. Eleven tests reported hawng conducted item-quality

. studies based on both response, data.and/or expert review. Of ‘these! attention .
typically was paid to item- objective congruence item stability ‘or- equrvalence, and .
. sensitivity to |nstructron . .. g

18.  Information on test quality. Thirteen test Publishers reported having conducted
quality studies; based on response data "and/or expert review. Of these, mternal
~consistency, , stability, test-obfectiv congruence’,' sensrtNrty to instruction, and
' criterion vahdrty (Step 13 were mor frequently attendedto i I
o Table 10-2 summarizes the results of the rewew for each testaEach regghing or.math test is
identified by a numerical code, the codes dre necessary, because the publishers submutted -
* their matenials voluntanly and did not formally consent to a published review.

4 -
r a -

Practigality of GRTs for Eff.ectiveness Evaluation e T . -
Rélying on the preceding discussion of the charactenstics of current av rbble CRTs, it s
" possible to ask whether, based on practical consideratioris alone,*CRTs are appropriate for
measuring achievement in the SES. The answer 1s *no’, fromsthe review, |t‘13 clear that no .
CRT fully met the cnteng. Further, the review “not only uncoveéred ‘serious practical
probléms that diminished the suitability of curreptly availabte CRTs-for an effectivéness
evaluation 1n general, but also brought to light additional problems which reduced the,
T usefulness of CRTs for the SES in particular, These problems are summarrzed below.
] Y
_’,1 Many learmng' ob/ectrres Most of the CRTs reviewed had a large number of very
specific learning objectives that weré associated lessons. The reason for the use of
many, narrowly defined objectives can prabably be traced.to the original use of CRTs~

,'MC, . - ' ;]8,8214 S | -
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by teachers as an aide to individualizing and evaluating instruction. Nevertheless, an
. - effectiveness evaluation of just gne year of instruction at ore grade level would
) ' generate information about an en%rmous number of objectives, thus complicating the
management; analysss, and reporting of data.
e 2 Numerous test forms Many currently }jailable CRTs prowge separate test forms for -
each grade level that measures just ene or a few objectives. For example, of the 28
tests reviewed, some had up to 31 separate forms for each grade level. The
appearance of many fest forms also probably reflects the onginal intention to use CRTs
as classroom aides. In térms of national effectiveness evaluation, the logistics of
administering a number- of ‘Histinct tests complicates information collection activities,
increases the chances of making_errors,- and increases the costs of conducting
the evaluation. ' ' . 1 .

3 Time required for testing. Most available CRTs take mére than an hour of class time.
The reviewers found that 23.of the 28 publishers claimed that their tests were untimed
and thus left’pacingsto the discretion. of the examiner, however, based on the number
of test itemsy it is clear that one hour of test time s insufficient. In terms of the
information-collection schedule planned fof the SES, one Class period of testing Is the
maximum time that can be devoted to a CRT.
It should be noted that some of the test publishers, recognizing time  constraints,
offe¥ed CRTs that had just one test item per objective. However, this is r(ot a satisfac-
tory solution since a reduction in the number of items will almost invariably bring with
< Cita d‘nminutigp in the test’s ability to‘measure with precision any of the objectives.
. L v .
4 Matching CRT obyectives with instruction: Using CRTs in effectiveness evaluations that
invoc|>e~ more than one educational program means determining- relationships
between objectives of the CRTs and the program so that acKievement can be
) measured in.terms of the objectives emphasized in instruction. However, obtaining
this information is costly and complicated. Teachers can be asked, for example, to rate
the objectives of the CRTs in terms of their relevance to classroom instruction, but _
teachér ratings can be ynreliable; Instructional experts can be asked to analyze °
.+ textbooks and curriculum guides; however, they cannot know for certain how these
materials are being used in the classroom. — '

>

Another problem closely associated with that of relating CRT and instructional objec-
tives conterns which objectives to test. Each student or classroom can be tested on
] . just those objectives that are derived from the curriculum being used; or they can be
tested on a large number of objectives that encompass all curricula; or they can be
tested on a sample of objectives, some of which may be relevant to the curriculum,
. while the others may not. Depending upon the’choice, the resulting evaluatiori infor-
mation can be limiting in making comparisons or it can réquire considerable
manipulation before interpretations can be made. " .

M B

5. Identifying common objectives: A fifth problem with using CRTs in “effectiveness
- ° ‘1.
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evaluation studies 1s that the same objeclives are hot always measured at all grade
levels or, if they are, there 1s no system for identifying common objectives. Although
the skdls and content assocrated with an objective generally become more compléx
with increasing grade levels, to make comparisons over time or acrosy grades 1t is
necessary to identify skills or objectives that are related in terms of a conceptual
framework or general content area. For example, in the fourth grade, a punctuation
objective might focus on ‘beginning sentences with capital letters and ending them
with penods, while in the ninth grade, a punctuation objective might focus on the
proper use of semicolons as alternativesvto periods. Although both these objectives
deal with the same skill area, grammar, unless they are formally referenced to that
general skill area, the evaluator must rhake this instructional type of deciston, one that
1s ordinarily pot part of the evaluator'sarea of expertise.

Validating CRTs The pr)c'edures usédrto validate CRTs are not very sophisticated and
field test Tesults are not reported in any detail. When compared with the highly
+ structured field tests conducted for norm-referenced tests, most CRTs are deficient '
withrespect to the sample’s size and representativeness, and/or,the amount and prect-
ston of data presented in technical reports. It must Be notéd that test publishers have.
probably been reluctant-to devoté time and money to field testing because test
theorists have not been able to provide them with an agreed-upon set of procedutes
for analyzing and reporting the CRT field test data. Assigning blame, however, is not
the issue since the fact remains that a paucity of data is provided- concerning the

technical quality of tests and test items. . : ‘

CRT scores: Most CRTs produce scores in 6ne or two ways: either as the number of

items Correctly answered for each objeétive, or sometimes as mastery or non-mastery

scores, where ‘mastery’ means correctly answerng an arbitrarily selected number of

items per objective. These types of score interpretations are accepted by theorists as a

legitimate way of expressing CRT test scores, and such scores may have meaning Yor

teachers who know, their students and their curricula: However, for purposes of

effectiveness evalyation, these types of interpretation alone~are inadequate because

they provide ‘insufficient information for decision making and lose meaning, outside

the classroom. ‘ C 4 “ '

-

Financial considerations: A final practical problem with using currently available CRTs
for effectiveness evaluation purposes is that most are castly. This probably reflects the
effort it takes to define domains; to develop the special features offered by CRTs, such
as referencing the objectives to various school curricula;  and to provide many short
test forms so that they can’be used efficiently for classroom instruction -purposes. -

-

CONCLUSIONS ~ X

There isno currently available CRT that is appropriate for use in the SES. This conclusion is
based on practical, not theoretical, considerations. One major reason for the inappropri-
ateness of available CRTs 1s that many of them have been désigned for ¢lassroom, not
evaluation, purposes, consequently, they are characterized by numerous, narrowly defined

Q / | ’
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objectives, each measured on a separate test form. In the context of an effectiveness evalua- )
tion, these CRTs produce unwieldy amounts of information, require too much time f(}f/
testing, and create logistical problems for test administration. - S

A second major practical failing of currently available CRTs is that field tests are etther not
documented or are performed inadequately. As a result, the reliability and validity of these
CRTs 1s simply not known, and it 1s inappropriate to provide decision makers with informa- .
tion of unconfirmed quality A third major failing of available CRTs is that the score inters”
pfetations are not as meaningful as the study demands. Mdst are presented as numbers of
ttems passed, without criterion validity information or comparative data or supplements.
Two additional practical failings include the costs of CRTS\and the abdence of mechafisms
for tracking the same skills or objectives across grade levels. \ :
(e ' . e .
A CRT that is feasible to use to measure achievement |h‘an effectiveness evaluation sach as
the SES should be based on a imited set’ of objectives that represent essential competencies
and basic skills, be proven reliable and valid, and be’able to provide scores and are mean-
ingful and useful _If the SES were to incorporate CRTs as pdrt of the effectiveness evaluation
in spite of the donclusions reached in this report, the following efforts would have to be
undertaken preor to the administration of the test for pogeoses of interpretation: S

Nty

~ e The goals and objectives of each elassroom, curriculum, and instructional sequence of

. all participants 1n the study would have to be obtained. This report has briefly detailed
.the many practical problems this would involve, i . .

* Some universal set of objectives would have to be judgmentally created. This setr'
would then constitute the focus of the CRTs. ‘

* One CRT system, preferably one that meets a maximum of the critena defined
previously, would have to be selected and, if possible, items sampled for each of the
universal sets of objectives.

¢ -

* The new CRTs would have to be field tested, both with students and with currtcufum

experts, to confirm that they meet the criteria. ‘
/
® Score interpretations would have to.be dezve‘lopegﬁaad validated both theoretically
«.and emprrically. .

.

Y

O :
In essence, what would be called for is a test development and validation program fariig;
. . . . . S asd
“\exceedmg any so far completed for CRTs, rivaling those of the best standardized norm-; ~»
refereniced tests. Even then, the cost-effectiveness of such an -option would be highly

questionable.

-?. )
/
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CHAPTER 11. THE MEASURE OF GROWTH IN
‘ " PRACTICAL ACHIEVEMENT

Mary L. Spencer, David W. 'Besgemer, Nicolas Fedan, and Bobby R. Offutt*
Upon completion of a review of theory and practice in the assessment of func-
tional literacy and practical achievement, it was concluded that no existing .
instrument would be appropriate for the students in the Sustaining Effects Study
(SES). Consequently, an,_ instrument-development effort was undertaken that
resulted in a reliable instrument tapping functional or practical readmg and
calculating that proved to be well-received by students. The reception’ is due to
thé illustrated item stems and to their relevance to the lives of young people in
most walks of life in. the U.S.-The Practical Achievement Scale is to be
administered in both the fall and sprmg to all students in the SES in grades 4'
through 6 N f .
Due to increasing concern regarding the use of standardized achievement tests with disad-
vantaged ahd minority students, it was felt that a measure of more lifelike, non-academic,
or functional instances of literacy in children should be employed to provide an adjunct
index of growth in reading and math for the SES. Social indexes of literacy have usually
been based on years of schoolmg or on grade-equivalent scores derived from standardized
reading achievement tests. Assessments of -literacy based on such indexes have proved
defective in twormajor ways. First, they apparently have led to a serious underestimation of
the problem of literacy in_the United States, and second, they have failed to provide a
meaningful description of the actual capabilities of the population in terms suitable as a
basis for policy. The defects of such indexes have been summarized by Harman (1970),
Bormuth (1973), and Nafziger et al., (1975).

In recent years, an increasing emphasis has been placed on determining the actual abllltles
of adults performing practical reading tasks involved in real-life_situations, partlcularly those
having social and economic utility. Harris (1970, 1971) surveyed adult performance in
filling out common @bplication forms and answering questions based on newspaper
employment advertisements. The National Assessment of Educational Progress (1971)
conducted a nationwide survey of adult performances on a number of reading tasks based
on practical materials. The Army has devised measures of reading, listening, and computa-

1
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*  *The authors were affiliated with Pacific Consultants, Inc. of Berkeley, Califorma, which was under subcon-
tract to SDC for the development of a test of functional literacy. Several test authors, publishers, and agency
sources of tests were most helpful in the preparation of the ipstrument. Their efforts to relay matenals and
information in an expeditious manner are appreciated, particularly in cases where materials’ pending
copynght were entrusted to the reviewers. Mention i1s especially due to Dr. Norvell Northcutt, Adult Per-

.. formance Level Test, Dr. Kenneth Majer, Basic Skills Reading Mastery Tests, Dr. Marilyn Lichtman,
Reading/Everyday Activities in Life, Ms. Jan Algozine, New York State Basic Competency Tests, Dr. Harold
Wilson, National Assessment of Educational Progress, and the Bsyctological Corporation, Fundamental

Achievement Series.
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tional capabilities required in specific militafy occupations based on job-related written
materials (Sticht, et al., 1972).
In the course of developing tests designed specifically to measure adult functional literacy,
substantial progress has been made in conceptualizing functional literacy and jn the
_ methodology of assessment. The work conducted by Educational Testing Service (ETS) has
established a solid body \of data on the reading activities of American adults (Murphy,
1973) A survey based on a national probability sample identified the materials commonly
read during everyday general activities, the duration of reading, and the perceived impor-
tance of the reading activity. Based on the survey, a large number of performance tasks
were developed. Each task was classified by type of material and by type of socioeconomic
benefit provided by the task. An advisory panel evaluated the importance of the tasks, and
a national survey of adult performances was conducted on 170 selected tasks. The data
from the survey were’ later used to estimate the economic value of functional literacy skills
(Murphy, 1975). -

A domain-referenced test of functional literacy (R/EAL) was developed by Lichtman (1974).
Through logical ahalysis, she identified nine common classes of reading materials represen- .
tative of everyday life activities and selected one specific type of material within each class.
A bghavioral objective was written to cover the terminal and subordinate tasks in each
hierarchy, using realistic facsimilies of actual sample materials.

DEVELOPMENT. PROCESS FOR THE PRACTICAL ACHIEVEMENT SCALE
~ i

In service of the need to supplement indexes \of reading and math achievement derived -
“from standardized achievement tests, an extensive search and review of relevant literature
was conducted. This process resulted in a dissatisfaction with the term ‘functional literacy’
because of its connotative limitation to reading.written ‘'words because real-life actjvities
includework with numbers and computations, the less restrictive term ‘practical achieve-
ment’ was substituted. The review process also resulted in the production of criteria for the
evaluation-and selection of tests of practical achievement for school children; the
implementation of those cirteria on a set of candidate instruments; and the conclusion that
a new test would have to be developed to meet the goals of the SES. '

Definition of Practical Achievement. No definition of functional litetacy has yet been
widely aceepted. Borrguth has suggested an all-inclusive definition in the following terms:

In the broadest sense of the whrd, literacy is the ability to exhibit all of the behav-
iors a person needs in order to respond appropriately to all possible reading tasks.

Nafziger et al. (1975), point out that literacy, unlike reading, refers both to basic r.éat}ing
skills and to socially appropriate reading behavior. They indjcate that functional literacy
implies reading for a purpose, and a purpose related in some way to social utility. The U.S.
Department of Education has been quoted by Nafziger et al. (1975), as defining a literate
person ‘in the following terms:

7/
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...ane who has acquired the essential knqwledge and skills in reading, writing,
and computation reqdired for effective functioning in socfety, and whose attain-
ment makes it possible for him to develop new aptitudes and to pamapate ac-
tively in the'life of his times. "~

. . b

None of these deﬁnitions offers very specific guidance to.the operationalization of the func-

tienal literacy concept as a basis for development of an effective assessment device. A
definition is offered below that lends itself to operationalization in terms of the wider
dimenstons of practlcal achievement. . >, g .

Practical achlevement in school chlldrEn is the capability of performing in a consnstently
successful manner those reading and computatlon tasks that:
b _are normally encountered in. the course of everyday I|fe actlvmes by a majorlty of
children in non-school settings; - ‘

A

Te are normally encountered repeatedly, or involve a substantial duratio(zw of activity;
* involve commerce with particular types of materlals commonly found in the environ- -
_ment of the child;

¢

o involve non-technical language and symbolic representation;
~ Ahaleh ;

»® require specific observable behavior in relation to the material;

* serve definable types of social function; and~ T

¢

~

® are regarded as important by the child or established authority figures, or. have
demonstrable and non-trivial socioeconomic ‘benefits. - .

Lacking a survey of readlng activities for children comparable to that conducted with adults
by ETS, it was relatively difficult to fully operationalize this definition of practical achieve-
ment. Nevertheless, progress toward this goal was accomplished through logical analysis,
the advice of exbens and’ by capitalizing on certain aspects of previous work done with’
adults. Toward this goal, a panel of experts was convened to refine the definition and to
provide guidance in the. selection or construction of the needed test. This panel was
composed of Dr. Marllyn Lichtman, ‘Virginia Polytechnic Institute and State University; Dr.
James. Sanders, Wedtern Michigan University; Dr. Thomas Sticht, Muman Resources
*Research Opamzatlon \A(Mstern Division; and DryJames Vasquez, Far West Regional
Laboratory. The present definition and the decision‘to broaden out concern to that of prac-
tical achievement were direct results of a most rewarding |nteract|on with the panel.

The first™ major point of the definition that was adopted is that-tasks should be ""normally
encountered in the course of everyday life activities by a majority of children in non-school
settings.”” This aspect was operationalized by seeking panel nominations for representative
tasks and by informally surveying activities of a dwerse sample of children, with specnal

s




emphasis upon disadvantaged and minority children. As a result of this step, a list of life .
activities is presented in Table 11-1. In connection with each area of:life, several significant
entities are listed that could serve as effective stimuli-arousing assokiations to a reading or

-

computation task.

y . )
A systematic classification of materils was developed, both as a stimulus to memory and as
a refinement and explication of the third point in the definition, and is presented in Table
11-2. The table has been based largely on the classification of materials used by ETS (Mur-
phy, 1973) and Lichtman (1974). N
There is presently no basis for explicitly defining the extent of language and symbolic .
representations involved in chilren’s practical-achievement. ‘Clearly, a child should not be
.expected to read language and handle concepts that are not yet, incorporated into his
spoken language competence, or that lie outside his normal realm of experience. One such
restriction, confining the test to non-technical language, has been included in the defini-
tion. Language is considered technical if it occurs largely within a narrow field of social
activity, if it is usuafly knownprimarily by persons directly engaged in that activity, and if

-

Table 11-1 o

‘' \ - 4
. Areas of Life Activity for 3 Test of Practical Achievement

1 Personal Maintenance . °4. Home Maintenance
a. Food . . . a. Applances
b. Clothing b. Yard and Gardef
¢. Health ~ © ¢ Furniture

. d. Radio, TV, Stereo
2. Personal Relations

a. Family "%, Travel ) .
“* b Frends T Bicycle
¢ Relatives b. guss/
d Pets . ¢ Car .
“ 3. Institutional Relations 7  Leisure !
a. School ' ©a. Sports
b Church ) b. Games ~
. ¢ Chub ! ¢ Toys

d Police and Fire :
;‘EommUnncatlons Media

4. Neighborhood Locations - -

a. Newspapers and Magazines
’ . Home . b Comics
b Shopping c Television and Radio
¢. Postal + d. Books
' d. School . e Movies .
! e. Medcal | ~ . Mal \
f Recreation : g Telephone-
g Library s
— E 2
2 I'e
5%s . .
<
. 2
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: Table 11:2 ’

Types of Materials for a Test of Practical Achievement

. Signs, Labels .
Schedules, Tables '
Maps, Diagrams
~ - .
/ »Categonzed Listings
Directions, Instructions
Advertisements, Announcements T
. Forms ‘
. " Personal Communications
Instruments, Controls

Technical Documents ' =Y

. . R . Discourse, Narrative

most ch?ldren are unfamiliar with it. In the area of computation, no advanced forms of com-
putauon or symbols that children have not had an opporunity to learn should be included.

z‘"

At this time, it is also difficult to propose a system of behavior categories that will provide a
- Valid delineation of the specific behaviors involved ip functional literacy tasks. To a large
“extent, the nature of the reading tasks seem implicit in, and inferrable from, the material
associated with the tasks. For example, the typical behavior involved in using a telephone
directory is describable in terms of a systematic search algorithm, given'a specific entry
name, proceeding through subgoals defined by a sequence of alphabetic cues, and
_ resulting in location and retrieval of a specific numeric codefrorfi the listings. The usual

behaviors associated with filling out forms include reading and comprehending heddings or
questions which identify requested information, retrieving personal information from
- memory or available records, and writing the information in_appropriate blanks or check-

ing off appropriate alternatives. , . ' .

\

i

. A systematic task-skills analysis of a considerable number of such tasks is required to define

. a comprehensive set of component skills covermg the domain ofpractical reading tasks.
Lacking such an analysis, an informal list of behavior categories is offered in Table 11-3,
based on anexamination of the materials used by ETS in constructing test items (Murphy,
1973) and those' listed by Lichtmaf (1974). The kinds of material most usually found
assocnated with each behavior category are also listed in the table.

A somewhat dlfferent tack can be taken in specifying the computational behavuors Real-
world <computational problems can be dlltmgunshed on the basis’ of the computational
operatmns the numerical and measurement content, and the means of computatuon This

&
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Table 11-3

Prellmmary Classification System for Behavior Exhibited
in Funduonal-[uteracy Tasks

Behavior -

Material

’ Systematic Search
Chotce Discrimination
Preference Selection

‘Retrieyal of Personal Data
Selection ahd Storage of Information
Performing Sequence of Operations
Contingency Identification
Accuracy Venfication

Comprehension of Information

~ Categorrcal Listings, Advertisements

Signs, Labels, Maps, Diagrams, Instruments, Controls
Categorized Listings, Adveniséme‘nts

Forms ) .

Personal Communication, Discourse, Narrative

Directions, Instructions, Maps, Diagrams

Signs, Labels, Directiorts, Instructions, Tech'nica| Documents
Technical Documents, Forms

Personal Communication, Maps, Diagrams .

7

v

v

provides the basis for a facet design of computational categories shown in Table 11-4, As
shown, the child will perfform computational tasks assogiated with real-world materials
requiring operations, based on signed numbers representing physical quantities, expressed
in units of measurement by appropriate means.

ETS identified eight categories of socioeconomic benefits as shown in Table 11-5. These
seem to overlap to some extent with the catagories of life activity presented in Table 11-1.

Table 11-4

Facet Design for Computational C;tegorie&
M.

Operations Signs Numbers Quantities Units Means
Addition Positive Integers Length English * Mental
Subtraction . Negative Fractions Area Metric " Paper and

" Multiplication Decimals Volume' ,Kitchen Pencil .
Division Percentages Weighq}
Time,
h N Dry Measure
. Liquid Measur
‘ Speed
. - s Money
- Cost/Unit
i . Angular
Al \
{
& ] €5
Q ( . ~ d’l X Q, )
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Table 11-5~

" ¢ Functions of Literacy Beha\'/ior

S

Economic ' g
. bccupéiuona] i
Edutatlon/C;JIture
Recreation*
...-‘ Health
Mainténance

* Personal Relationships * -

Citizenship

)
~

Requirements _for a Measure Practical Achievement. A general description of the
characteristics desired in a test of \practical achievement'is described. First, the_instrument

“must clearly measure the opératignal definition of practical achievement that was
developed for the study. Accordingly, practical achievement is viewed as the reading and
computational skills needed by children as they deal with the contemporary non-school-
related wo;;d. The test must be independent in the sense that it is specifically designed to
measure practical achievement rather than being merely the reading or ‘computational
portion of.some achievemment test battery. The level, range, and content of the test must,
furthermore, Bg approprieitq for school children in grades 4 through 8 from disadvan-
taged backgrounds. . '

4

Some of the more practical requirements ate that the cost of the test should be within the
normal range of costs for comparable tests, it must be capable of being group-administered
by non-expert school personnnel employing uniform procedures across the country, and it
should be machine scorable. ;-

If the test is a norm-referenced test, the norms pehaining to the population of the study
should be available. If the test is criterion-referenced, the criteria on which the test is .
developed should relate to the study’s definition of practical achievement and the criteria
for score interpretation should be clearly speciﬁjkTe'chnically, the test should exhibit
adequate reliability and validity indexes. : :

Criteria for Selecting a Test - ~ ' =

%

f Characteristics of the tést, the nature of the examinees, and the purpose of testing are im-
portant factors in selecting the practical achievement test. The criteria for test selection are .
.based largely on the general guidelines provided by the Americah Psychological Associa-

" tion’s Standatds for Educational and Psychological tests (1974), and the criteria emplayed
in the CSE Elementary Scheol Test Evaluations (Hoepfner et'aﬂ,"197Q). Additional criteria
were suggested by review of reading and Iite?acy tests for a Right-to-Read Evaluation, and




-

|

/ {
the examination of tests of adult functional literacy performed at the Northwest Reé\onal
Educational Laboratory (Nafziger et al., 1975). The criteria define factors relevant to test
selection, but were not concerned specifically- with the measurement of practjcal achieve-
ment in grades 4 through 8 for the purpose of program evaluation. A numbdr of general

recommendations were not suitable in meeting the special requirements of the Title | study
and were therefore modified as necessary. The proposed selection cntena are organized

" according to the six general areas: (1) test background, (2) psychometnc quality, (3) appro-

priateness, (4) norm standards (5) admumstratlon and (6) mtefpretatlon. ,{l

4 -~

Test Background. The purpose of the test should be explicitly stated and examples

should be mentioned. The purpose statement should be clear to those individuals hkely to
administer the test. The construction .of the test should follow closely the purpose for which
the test was built. Thus, a diagnostic test should state how the test’s purpose translates or
agrees with the scope of tasks and operations to be covered. Such scope should be limited,
well defined, and detailed. The test should indicate whether differences among minority
groups were considered during test construction. If such consideration were exercised,
items would have been sampled that depict the actual behaviors of students in these groups
in éxtracurricular hife activities. f

PSychomemc Qualty. Crteria addressed in this section pertain to the validity, the
reliability, the comparability of test scores, and the quality of normative standards. Factors
contributing to the credibility of a test as measuring practical achievement are considered,
in terms of content, empirical, and construct vahdlty In terms of content validity, it is
_desirable that the test be representative of a definable population of items and perfor-
mances with specific reference to the domain of practical achievement. The test should be
specifically designed as a test_of ‘practical achievement. Dlsagreement on the walidity of
content will surely arise if the fest was originally designed for some other purpose and if no
explicit basis exists for Judgmg the relevance of items. The stimulus materials should be
representative of those commonly encountered in real-life reading and computational
tasks. Confidence in the representativeness of materials would be increased If a population
of such matenals were defined, and If the composition of the | populatlon were described |n
terms of types or characteristics of matenals and formed part of the definition of practical
achievement used as the basis of test development. The performance required in the items
should be as close an approximation as possible of thetasks and skills commonly requured
in real life reading apd computational performances of children.

Exphcn clagsification and/or description of #domain of behaviors is desirable as part of the
def|n|t|on used as a basis for test development. The language and other symbolic represen-
“tations should be representative of the symbolic content commonly encountered in real-life
reading and computational tasks. Specification of the symbolic content in lmgunstlc and
mathematical terms can further strengthen and clarify the definitiqn of practical achieve-’
ment beyond the.material and behavior specifications usually considered. Such specifica-
tions could be particularly helpful yn-defining levels or ranges of competence in relation to
the domains of materials and tasks. The materials and tasks should be representative of the
socioeconomic functions commonly encountered in real-life reading and computational
= rasks A classification or description of socioeconomic functions, and the benefits or values
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of performance, should be part of the definition of practical achievement that is used as a
{ Dbasis of test development. Such a classification or appraisal system would help nsure that
furrctionally significant, rather than trivial, performances are represented. The matenals and . .
tasks of the functional literacy test should not be referenced.to specffic program objectrves; .
the test 1s intended to provide an opyjective critefion by means of which the effectiveness of
various programs can be Judged in the area of functional literacy. Thé definition of practical o
achievement should be operationalized by the specification of a set of critetial tasks -
referenced directly to the characteristics of materials, behavior, symbolic content, and ‘
_functions employed. . . ' :

n . . — .
Interms of empirical vahdity it 1s desirable that there be empirical evidence relating the test
scores meaningfully to other variables. It is advantageoygthat the test has been correlated
in previous studies with other measures takén at the same time. The number andGuality of
studies, the number of variables, and the diversity of variables all contriute to the
evidence bearing on the: meaning of a given literacy score. It 1s also advantageous that the
test be correlated with measures taken at some later tipe. Studies should also relate the test
te 1mportant psychological, educatjonal, or socioeconomic vanables. All these empirical
relationships should be interpretable in terms of prevailing educational, psychological, and
soctoeconomic theory. The measure of practical achievement should relate sensibly to
variables that reflect components of functional literacy and to vanables that are indepen-
dent of functional hteracy. Finally, the test should be sensitive to the effects of appropriate
independent vanables'so that there i1s some assurance that effects will be revealed in the
present study as well. ‘

¢

-

\
Considerations of construct validity have to do with the theoretical basi&of the practical
achrevement concept. They are of lesser importance in judging validity than are content
and gmpincal criteria, givegrthe practical concerns of 'this study. The conceptualization, . . )
development, and empirical validation of the test should be- grounded on relevant
psychological, linguistic, and educational theory. Particularly .important in this respect 1s
the availability of a task-skills analysis which would define the components of practical
achievement, ‘indicate hierarchical relations among components, and the relationship of
performance to basic cognitive information processing bperations. Such a theoretical fouri-
dation 1s useful 1n generating hypotheses and interpreting results. Such formulations would
provide a basis for tying changes in practical achievement to specific educational practices -~
and would provide & basis for interpretations of findings concerning relevant socioeco-

. .

nomic variables, and the function and henefits of.literacy. !

~

The selection should also consider the test’s reliability. If alternative forms are available,
they should be based on parajlel items with comparable item statistics. The forms should
correlate 80 or above at every grade level in the fourth- to eighth-grade range. Test-retest
correlations should be .80 or above over brief time intervals, i.e., one month or less.
Reliability coefficients coutd be lower over longer intervals, particularly when instructional
experiences have intervened, having a substantial effect on the level of functiqnal-literacy
performance. High internal consistency is not a necessary criterion for the test, since a test
which is highly homogeneous 1s not likely to represent the full diversity of tasks that should
be sampled for E’);@jncal achievement. A statistic that allows an interpretation of the,
P

AN, &,‘ | | :

RN e 201 |
| 227 ,

IToxt Provided by ERI




IToxt Provided by ERI

- . »

y

. 4

-
[y

reliability of each score is desirable. If the test disciminatés at various age levels, the stan-
dard error of measurement for each level would show how well this differentiation is
accomplished™Finally, the procedures used in item sampling should be clearly defined’and
rephcable. It 1s necessary that test information indicate the relevance and represen-
tativeness of the item pool in relation to the aspects specified in the definitien of practical
achievement Procedures used in selecting items from a pool for intlusion in the final test
should be based on observations of actual behavior. Items should include a wide range of
difficultjes, including ‘sgme iteams relatively easy for fourth-grade ehildren, and some items
relatively diffichit for.eighth’ raders. S .. p .
Appropriateness. The third set of Criteria concerns the appropriateness of the test 'for.
the examinees. They focus on the areas of instructiorfs, dq items and format, and on pro-
cedure, and ensure that irrelevant sources of difficulty aréagiminated from the test.

o M .
The instructions should be appropriate in orientation and tone, inoffensive in content, and
comprehensive, with vocabulary and syntax suitable for children in the fourth- to eighth-
grade range They should provide an honest erIanétion of the purpose,and intended use
of the test Furthet, they should precisely and completely describe all requirements of the
tasks presented in the items so that the examinee has all the information heeded to adopt
an effective performance strategy. Sam ple” items shéuld be included that -accurately
illustrate task requirements and the level of difficulty of the tasks. A standardized script
should be available for fluid oral Teading by non-expert examiners.—

The items shouTd be refevant, up to date, and interesting for children in the fourth- to.
éighth-grade. range, so as to arousé intrinsic motivation in task performance without gx-
tensive exhortations being required to induce cooperation and effort. The content of the
items should not involve any invasien of privaczﬂ or any sexist, racist, or otherwise offen-
sive aspects. . Co
In terms of physical quality, the paper ‘should be of goed quality, the print bold and
readablg, and the illustrations clear, up to date, and preferdhly in color. The test should be
effectively arranged and cued to facilitate recognition of items as units, the pereeption of
the relation of item stéems to apswers and examinee responses, and the progression of
successive items and pages. Most examinees should have. sufficient time to attempt most
items. Sectioning of the test, with timing instructions for each.section, mdy help to maintain
appropriate pacing ifi the brief time allotted. The responsetshould be marked in a'fashjon
permitting mrachine scoring. Each item should require one simple and direct response, with
no multiple step$ or complications other than those intrinsic to the task rfep&rese_n:ted by the

! item. Several items might be used, based on the same stimulus materials, provided that the
“relationship of each item to the stimulus is clear. ) " !
Norm Standards. Norm data are not essential in view of the large sample to be tested in
the SES and the emphasis on program evaluation. It is desirable, however, that-some norm
information be available for the fourth- to eighth-grade range that is representative of racial,
ethnic, sexual, geographic, and sociceconomic strata. It is desirable that such data
be reported separately as well as combined over the strata represented in the sample. It
Q ¢ ,
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would also be useful if it€m statistics were reported both for the whole sample and for the
separate stratg. . L -
Administration. Non-expert school personnel should be able to administer the test
with very little training. The services of a specialist or a testing expert, or extensive training,
should not be required. The test should require no more than 30 minutes of testing time.
Tests taking longer than 30'ntinutes.should be easily modifiable for a shorter length, with no
more than normally expected loss of reliability. Test administration in usual classroom
settings, to group sizes in the normal range for intact classroom groups, and without the
- ﬁ\ecessity of special equipmer)t, is very desirable. : .
The test materials should be entirely of the paper-and-pencil test variety, with no special
manipdlanda, shdes, or other unusual components; the costs should be in the normal
range of paper-and-pencil tests. . ,
N ”, ¢ ) @
Interpretation. A high qualty test manual Should be available, describing the test and
how to interpret its scores. The test scores should be highly meaningful and understand-
able by a non-technical audience including the general public. It is desirable that the
-implications of given test scores for educational practice or public policy be clear and

relatively direct.

e.
o -

Evaluation of Exist‘ing Tests = =
Six instruments were selected for review according to the criteria. They were selected
because they possessed some property or set of. properties that placed them within the
rarge of promising instruments for‘the study’s purposes. It should be clear from the dutset
that the judgments mage of these tests relate only to the potential usability of the
instruments in the SES, and the test evaluations should not be construed as either indict-
ments or_recommendations of the instruments for adoption in other contexts. Summary

- evaluations of each test are provided below.
Adu/t_Pe’rforméngé Level Test of Adult Functional Competency (APL). Although the
APL measures both reading and computational skills, it is intended for use with an adult

-population. In the reviewer's judgment, most APL tasks are much too diffficult for children.
From a test-construction point of view, although-efforts were made to select tasks actually
encountered by adults, .there was no evidence that observations of adult behavior were
made so as to verify these tasks. The absence of validity data does not allow a judgment on

the relationship between the APL and other tests and variab\le; important to the concept of
practical achievement. - . . o

~ 2 N

Modification af this test would depend on the availability of easier items. Since the APL was
constructed for use with adults, it is unlikely that enough easy items can b& obtained from
the item pool to construct an instrument appropriate to the study sample. _ S

\d L

Basic Skills Readinngastery Test (BSRMT). Two equally large problems exist” with the
* A . . .

N
- - . ’

s - . ’
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BSRMT from the standpoint of use for the SES. no ¢computational skills are included and the
test was constructed to be used with a population aged 12 to 18 years old. From a con-
ceptual point of view there are also problems, the most important of which s that the
manner in which stimulus materials were obtained for item construction did not include
actual observation of the people for whom it is intended. Modification of this test would
hinge on the availability of an item pool from which easier items could be obtained. In
addition, a computational subtest would have to be either constructed or adapted from

- some_Other source. ,

thdamenta/ Achievement Series (FAS).” The FAS, as 1s, cannotbe rated appropriate_ for
the SES, primanly because it was intended for, tested, angd normed with grades 6, 8, 10, 12
and with varigus industrial groups. Additionally, there is no information on item construc-
tion, and thus it is impossible to determine whether observations of reading behaviors were
used for item generation. On the positive side, this test includes both computational and
reading skills, and it has been widely normed. Modification of the FAS to suit the purposes
of the study could probably tae accomplished, provided that the publisher has item statstics
on the remainder of the item pool. . -

National Assessment, of Educational Progress in Reading-Released Exercises (NAEPR).
The advantages of the NAEPR exercisgs are that they have Been used with children of the
age group to be involved in the $ES and item statistics are ayailableg for several examinee
vanables. Further, they could be formatted in a test package approprigte length and to

"' meet other cniteria of administration. .

In spite of the positive qualities, the NAEPR exercises have several undesirable features. The
most glanng nses from the lack of a computational subtest. In addition, the stimulus
" materials are not judged to be intrinsically motivating and post-pilbt work with them has
revealed them to be sufficiently difficult for childrenn the fourth- to eighth-grade range as
to generate some degree of examinee resistance. The item development process has the
conceptual difficulty of having been created by experts, rather than having flowed from
ob’servatlons of real-life expenences of the populatlon of potential examinees.

The possible utility of the NAEPR exercises to the Tatle I study is two-fold. First, an examina-
):\é'ms' e

tion of the item statistics of fertain i judged to have qualities of intrinsic motivation and
suitability may result in fhe selection of particular items. Second, the NAEPR items may
have heurstic value tothe development or modification of a practical achievement assess-
ment tool. As they stand, however, the collection of items represents an unacceptable
means of assessment for the SES. At a minimum, this collection would have to be modified
and supplemented extensively.

New York Basic Competency Test in Reading (NYBCTR). The lack of relevance of the
_items of the NYBCTR to children having the relevant age and socioeconomic attributes
presents a serious drawback for the test’s consideration. Futher, the test does not contain a
computational section. The i1ssue of item suitability 1s so problematic that it renders the
modification of thisinstrument impractical.” - L
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Reading/Everyday Activities'in Life (R/EAL). The main strength of the R/EAL Is the real-
life characteristics of its item formats. Beyond this, little can be said to recommend it for
use There is no evidence that the items can be used with children in grades 4 to 8. No
computational subtest is available. The' use of cassettes or tapes makes it unusable for
present purposes, although the newly prepared instruction ‘script could alleviate this
drawback. A passing grade of 80 percent is the only normatwe data presented, and is not
related to~other kinds of real-world performances

lmphcatuons—a%i Recommendations From the Test Review
\ .

" As a result of the lterature review, and the test- evaluatnon activities, a series of conclusions
and recommendations emerged. None of the reviewed tests satisfactonly meets all cnitena.
The inadequacies of the tests for purposes of the SES are basic. No test could be found that
is appropriate to the Yourth- to eighth-grade age group. All six of the tests contain varicus
materials that are commonly encountered in real-lfe reading, wnth test items constructed
from these matenals. However, none of the matenials was obtained by actual observation
of the behavior of children Two of the tests measured both reading and computational
skills but cannot be used for the Title | study without modification because they are too
dificult One could probably be modifiéd at less expense, since it already coversthe higher
end of the intended sample, 1.e., grades 6 and 8. Instructions, however, are tape recorded,
and would therefore require modification. Although there 1s no evidence that the test items
in either were built around actually observed, real-life reading behaviors, the APL items are
accurate facsimilies of literacy stimuli commonly encountered by adults. Various other
important criteria were lacking in these tests, but since the most basic critena were not met,
it 1s @ moot point fo discuss addmo:u inadequacies. » :

The remaining tests, which measured reading skills ogly, have various advantages and
disadvantages. NAEPR had the most information on each item. Although individual, items
rather than an administration-ready test package are actually available, if the constfuction
of a test is envisioned, then serious consideration should be given to some of the items
presented. Item statistics are available by sex, race, geographnc regnon size and type of
community, and age.

The favorable aspect‘ of the BSRMT is that it has a test form for children 12 years of age. The
lack of realistic facsimiles as item rpaterials depreciates its value to the disadvantaged
population of children to be studied. Modification of.this test would require that a set of
easier items be added for 9- to 11-year-old children and that the representativeness of
stimulus materials be nmpro»eB\Funher, test instructions would have to be converted to an
oral presentation mode. ‘ :

The R/EAL has the nmponant feature of presenting its items as actual photographs, or true-
to-life drawings of the ‘objects that contain the reading matter. This 1s an extremely desirable
characteristic of item presentation, especidlly where minority groups are to be tested.
Unfortunately, most of the items were constructed for an' intended population of high
school graduates and older. Modification of the' R/EAL for use in the study would succeed

o -




..' /

only if certain items were selected which are judged to have relevance to fourth- to eighth-
grade children, and then supplemented with other easy and appropriate tasks. The instruc- @
tion script and Gther details of administration would require’minor modifications in order
to make them entirely compatible with the testing purposes of the SES.

° -

-

% No.tsest'Qxists that fully meets the needs of the study. It woule”be possible, however, to
construct a new test from multiple sources. This procedure would entail the combination of
¢+ acomputational section with erther a partially suitable test of reading competenty, or with
a reading section constructed of items drawn’from several instruments. |n either case, some
set of easy items would have to be added to both the reading and computation portions of
the assessment tool. These easy items could be either new creations or, more likely,
modifications of items extant in some of the six tests reviewed. Another version of this
option would consist of constructing a test from all possible sources, sampling and building
items  Any test produced by these methods would then have to be pretested, and modified®:
at least once before it would be ready for a field test. This approach unfortunately
precludes the advantages of generating literacy tasks from the actual , experiences of
disadvantaged children. For this reason, it is concluded that a wholly, new test must
be developed. _ S \ T

7

[

The development of a new test would entail sampling the actdal reading behaviors of
childrén who match the age and demographic charactegistics of those participating in the
SES. A technically sound item-building phase woule‘then be required, with careful pretest-
ing of the final instrument. The advantage of this option is that the final instrument would be
a high quality test that- would be suitable for a wide ranée of future applications. Moreover,
it would be most responsive to concerns regarding the testing of disadvantaged children.

THE PRACTICAL ACHIEVEMENT SCALE
< ’ R
Efforts in the development of a custom-tailored test of practical achievement were based
upon the desirable features and aspects of the tests of functional literacy reviewed, but
" focused upon remedying those aspects that made them inappropriate for use in the SES.

The measure of practical achievement in school children was prepared in a manner consis-
tent.with the test administration requirements specified in the criteria for test selection.
Administration criteria are as follows:

het >

Personnel. Non-expert school personnel should be capable of administering the test with
very fittle training. The services of a specialist or a testing expert, or extensive training
¥ . .

should not be required.:
. \
\ IS
Scheduling. The test should requie no more than 40 minutes of testing time (preferably 20
minutes) on one occasion of testing. Tests taking longer than'40 minutes should be easily
modifiable for a shorter length, with no more than the normally expected loss of reliability.

-

" Setting. The test should be capable of administration in usual classroom settings, to

.
-
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. group sizes in the normal range for intact classroom groups and wnthout the necessnty of
specual equipment. \ —_

\ { :
Scorin} Method. The test shouldbe sCored in an objective manner by machine. Machine
scoring should be highly fail-safe and reliable, without complex esror checkmg routines to
proof the results. o ' L e
Materials. The test materials should be entirely of the paper-and-pencil test variety, and
require no special equipment or materials. P -
Clinical Pretest <

. . Ve
In |n|t|al test construction, mput ‘was solicited from teachers parents and other social .or.
educational éxperts. This provided information on the construct validity of the scale®
Judgments of item difficulty were aided by the results of an educational reading project that
used stimulus materials and items from the Practical Achievement Scale (PAS) This study
was conducted by a University of Califonia graduate student, who made” available to us
some of his preliminary results. The data showed that for the age group used in the study
(12to 15), mog of thedtems were too easy since the proportion of children answering most
items correctly was nearly 95 percent. These data suggested that the items might be too
easy for the target popufation of the SES. Consequently, several easy items were _deleted
and more dlff'CUIt ones were added. ) .

s,
L

A clinical prete%f was perforfyed in whjch the instrument was administered to nine children
in the requisite 9- to A3-yeay-old range. In the clinical pretest, verbal comments were
sought on each iterm of each.stimulus object. On the basis of these comments, items were
deleted or revam Jance clarity and avoid irrelevant or misleading wordmg or
wording that was too difficult. The quallty of each item was also tested by ensuring that it
called unambiguously for the skills that it was mtended to tap rather than involving, some
mental ‘trick.”

‘n

k3 o

.

Based on all the information gathered or made available_to us, a further item revision was
carried out, yielding the field-tgst version of 49 items and 23 stimulus materials. The easy
quest|0ns required less than a minute and the moré difficult questions seldom required
more than a minute. Approximately 30 to 40 minutes.are needed by most children to finish
" the entire set of exercises, with the test administrator readmg the questions and optional
responses aloud. . : :

~

The Field Test S L

The new vérsion of the PAS would clearly have to be field tested before bemg employed in

the SES. The field test wouldiprovide information on the appropriateness and effectiveness

of jtems, on time and pating, and on student reaction to the test. Based upon consideration

of the life experiences of the country’s major minority-group children, 23 ntem bases with

49 items were selected from & larger pool of potentlal item bases that had been developed
h i ’ ’ L L]
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and chot tested by the Pacific Consultants test-development team. The item bases were
all pigtorial stimuli that presented information to be used in the solution of five alternative
item. questIOns . . -

The item bases and questions were thought to be appropriate and interesting to the disad-
vantaged and minority students as well as others, and were expected to provide a fairly
good range of item difficulties, so that a final test could be selected on the basis of field-test
data that would be generally easy for most students.

The field-test version of the Practical Achievement Scale was provided with simple instruc-
tions that indicated to the students what was to be expected of them and how they should
g0 about answering the questions in the test. In addition, the "I ‘don’t know"’ response
alternative was explained as a response of last resort. The instructions and_the item ques-
“tions with the alternatives were read to the examinees, so that the effects of academic-like
reading achievement would be minimized. The field-test version of the test was printed to
appear very much like an optically-scanable test instrument, which is the format to be taken
by the final form of the test. In this manner, any problems with format would be uncovered
during the field test.

K]

The Field-Test Goals and Plan The PAS was field tested at 15 schools across the coun-
try that were selected according to the four stratification types (1) Northeastern, poor,
urban; (2) Southeastern, poor, non-urban; (3) Nesthwestern, non: -poor, urban; and (4)
Southwestern, non-poor, non-urban. Two classrooms at grades 4 and 6 at each of the
schools were administered the test under the standardized field-test procedures. A total
of 750 fourth-grade students and 758 suxth grade students completed the instrument in a

valid manner. . )

The main purposé of the field test was to provide mformatlon for instrument revision. A
second purpose was to provide some provistonal statistical information about the final form
of the scale. The questioris that were posed for the field test are listed below:

1. Which items (pages) can be eliminated to reduce the length of the test to about 12 to
16 pages? Three criteria were employed in the process of eliminating items:

a. Are item difficulty indexes appropriate? Items too difficult for sixth graders or too
simple for fourth graders would be neminees for deletion from the final form.

b. Héx}v'clt)sely is each item score (page score) related to the total score? Items and
pages among those less correlated with the total score would also be candidates
for elimination.

i * .

. 1

c. Do the item scores (page scores) discriminate betwgen the fourth- grade and sixth-

" grade students? Items that fourth-grade students do better on than sixth-grade
students would be considered for glimination, as well as |tems for which there is
no- notable difference between the two grades

.
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2 How reliable is the total score for the reduced test (after undesirable items have been
eliminated)? If the reliability is too low (less than .70), the least deletable items may be
brought into the final instrument to increase the reliability.

3. Are the distractors of the remaining items functioning adequately? If some distractors
(wrong alternatives) are so obviously wrong that too few students select them, or if too
many students choose them, they will be replaced with new alternatives (but the
replacements will not be further field tested). . :

In addition to the analysis of response data from the field test, trained observers were
present in the classrooms at most test administrations to make formal observations of
problems. The observers were to obtain information on_the length of time it took to
administer the test, problems that children had in following the instructions, problems with
item pacing, problems with student interest or morale with items, and any overall impres-
sions that might lead to the improvement of the test. o
Analysis of the Field-Test Data. The data collected from the field test were analyzed by
computer and by manual tabulation of information not amenable to computerized analy-
sis procedures. The analyses are presented below, in the same order as the goals of the
field test. ‘ ,
Are item difficulty indexes appropriate? Table 11-6, columns 2 and 3, present the percent-
ages of stidents answering each item correctly, at both the fourth and sixth grades.
, .Columns 4 and 5 present the item biserial correlations with the total test score for grades 4
“and 6, in response to the question.of how closely related each is to the total. A comparison
of item difficulties between fourth and sixth grades can be made by comparing the difficulty*
indexes in columns 2 and 3 of Table 11-6. Based on the findings in Table 11-6, 19 items
from 10 pages were deleted from the instrument to provide a test with 14 pages of 30 items.
The retained items were then submitted to a program for the computatlon of the internal-~
consistency: reliability of the reduced-length test. The reliability coefficient obtained is
equivalent tg that obtained by the Kuder-Richardson-20 formula. The coeffigient for fourth-
~ grade students was .89, and that for the sixth-grade students was .90. These estimates of test
reliability were considered satisfactory, so the item-selection procedure was not iterated to
obtain a larger coefficient. The response frequencies to each of the items of the reduced-
length test were then examined, and minor changes in four of the alternatives were made.
These changes can_be expected to result in higher reliability for the instrument in late
testing, and were made for this purpose. The reduced test total scores at the fourth grade
correlated .84 with the standardized reading total (N = 315) and .69 (N = 331) with the
standardized math total. At the sixth grade, the correlations were .81 (N = 307) and .74
(N = 327), respectively. LT

Results of the Field Test Analys:s The reduced-length test had a total of 30 items on 14
pages, as a result of the fieldstest analysis. Analysis of the observations of the test administra-
tion’ resulted in the following recommendations, which were incorporated into the present
form of the PAS and into the admlmstratlve procedures for the operational years of
the study. .




Table 11-6

-

Item Difficulties and Item-Total Correlations From the Field Test of

the Practical Achievement Scale

210

Percentage Correct Responses Tatal Test Biserial Correlations
item -
Grade 4 Grade 6 . Grade 4 Gtade 6
1 94 95 A .68
2. " 72 87 .59 .43
30 . 51 70 . 63 .74
4 .23 47 . .51 .62
5 86 94 .70 .76
6 39 , 54 47 .52
.7 86 - 92 . 67 68
8’ ‘ 67 86 68 .87
9 49 79 66 .82
10, 72 85 ‘ 71 66
" 69 74 18 .35
12 . 63 75 .52 68
13 34 . 67 - 73 .83
14, 37 61 . .81 .75
15 40 61 . 64 .61
16 27 55 - 68 77
17 66 83 68 77 0
18 70 86 J0 .78
19 43 53 . 49 .43
2¢ 51 68 . 65 .72
2 69 83 .57 .59
22 " 20 T - .24 " .46
23 7 53 60 : .28 .24
24 , 67 80 . .50 .57
25 39 64 . 63 65
26 60 81 67 .77
27 57 ? 7 .58 .67
28 53 74 i 62 .70
29 49 700 63 74
30 71 87 65 .83
3 66 83 71 .78
32 - 34 56 66 .62,
33 80 89 . .70 .85
34 36 4 . .38 n35.
35 30 54 - .43 .55
36 48 68- .39 .49
37 45 70 67 .77
8 43 65 71 67
39 40 60 45 .65
40 , B . 57 . 30 45
41 38 58 .52 .48
a2 61 85 .57 69
43 41 63 74 69
4“ - 46 . 72 o 71 .77
45 ' 34 87 : 72 76
46 , 36 58 . 62 .6§
47 . 19 27 .24 3
48 s 54 : 82 . & .56 .61
49 19 L 49 .68
! Av U
A v i \
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. The easiest item was moved to the instruction page and incorporated into the test
directions as an example. . .

-

~
. The test directions were printed on the cover page of the test.

. Items with difficult-to-read symbols or abbreviations were altered so that the test
“administrator would have no trouble reading aloud.

. Alternatives were not to be read to the students; only item stems were to be read.

-~ -
i
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CHAPTER 12. MEASURES OF AFFECTIVE GROWTH

A

Q >
. "%
lialph J. Melaragno{and Ralph Hoepfner

K Available measures of a%‘ls‘of affective growth in children were reviewed
with the intent of selecting a* set of scales as outcome measures for the Sustaining
Effects Study (SES). The Survey of Student Attitudes was selected to assess atti-
tudes toward reading and math. Additional items were generated in a similar
format to a¥ess attitudes toward school in @eneral. These three dimensions of
attitude appeared in the field test to be relatively independently and reliably
measured constructs. A primary version of the scales was administered in the fall
and spring to students in grades 2 and 3, but only in- the spring to students-in
grade 1. An intermediate form was administered in the fall anfl spring to students
in grade 4 and above. . ' " C
The primary thrust of all compensatory-education (CE) programs is to improve the cognitive . -
_development of participating students. A parallel, but subordinate, objective is the im- y
provement of students’ school-related, noh-cognitive development. For example, the
California guidelines for Title | state: ‘

THe main goal of every Title | project shall be to increasethe academic achieve-
ment level of all eligible project participants to reflect a normal range and distri-
bution of academic achievement for the target population as compared Wwith the |
general population. Enhancing pupil self-image, motivating the pupil to achieve, el
improving his (sic) health, and raising his (sic) aspiration fevels are to be consid-
ered supportive objectives that must be attained in order to meet the project goal.

Thus, while cognitive growth is the basic goal, non-cognitive improvement is viewed as an ° .
intervening variable—a precondition that enhances the likelihood of achieving cognitive .
growth, and that is influenced in turn by the success or failure of achievement in the
cognitive area. ' j

School personnel involved in compensatory programs typically express great interest in the -
area that is broadly termed “attitude toward school’ and that includes a student’s feelings
-about peers, teachers, instruction, -and learning. Most CE program descriptions include
asconcern with the improvement in students’ liking:for different aspects of school work,
particularly liking for activities in reading and math (which are the main areas of concern

&

in CE). . .
Students’ affective behavior was to be measured as paft of the SES: The longitudinal nature
of the study provides an opportunity to measure changes in affect that occur as students
experience the' cumulative effects of CE. We are concerned with measuring the extent to
which a student’s affect is influenced by participation‘in a CE program, and the differential
effects on affect of programs with identifiably different characteristjs. While direct assess-
ment of affective development would be preferred (?g.,,through observation of students), .
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this is precluded by the size of the sample, the burden that would be imposed on students,
and funding constraints. Thus, the measurement task must be accomplished less directly,
through self-report instruments completed by students in the study.

SELECTION OR DEVELOPMENT OF INSTRUMENTS -
There are two methods of obtaining instruments for measuring affective behavior. One is to
use existing instruments, and the other is to develop new instruments, either by creating
new items or by selecting items from other scales. Each method has been used-in earlier
, studies of CE and each method is accompanied by serious problems.
In its evaluation of Follow Through, Stanford Research Institute (1970) used al variety of
existing instruments. Generally, the results pointed.to limitations in the discriminating
power of the instruments and a lack of strong relationships with program characteristics.
Both the Equality of Educational Opportunity study (Coleman et al., 1966) and the Emer-
gency School Aid Act study (Coulson et al., 1975) employed the technique of embedding
_— ‘affective items within a questionnaire completed by students. In both cases, the scales .
formed by the items were not successful in distinguishing between programs “with differ-
ent characteristics. ' ( ‘ \\'
In a more narrowly focused study, the Educational Testing Service evaluated Compens_atorg/
Reading Programs (ETS, .1975) and, having found none of the available instruments _,
N adequate to the study, developed inventories to measure students’ attitudes toward °
reading. The ETS instrument yielded unclear results in the evaluation of the different ¢

- feading programs. . ‘ .

' The major problém with using existing instruments has been that they may not be appropri-
ate to the needs of a given study. Typically such instruments were developed for particular
respondents and specific purposes, and their utility, for other kinds of respondents is likely -
to be limited. The major problem in developing néw instruments for a particular evaluatiop
effort is the time and expense involved in determining the reliability, validity, and otheg .

psychometric properties of test items. - N

fad v

x- .
Criteria for Selecting Affective Instruments. In investigating the feasibility of using exis-

* ting instruments or developing new ones for the SES, we first identified areas within the
affective domain that appeared relevant to the study. We looked for areas of concern to an
evaluation of CE, areas that have been measured in previous large-scale evaluation studies, .
apd areas that current research has shown to be related to students’ experiences in school.
Application of thebe criteria resulted in the selection of ‘attitude toward school,” ‘self- .
congept,” ‘locus of control,” and ‘achievement motivation’ as the areas with the great- °
est relevance. , . :
Next, eight criteria for evaluating existing instruments were develoPped and applied toall
instruments that had potential for use in_the study. In an initial screening of possible
instruments, standard references on :affective‘measures and the files at the Center for
the Study of Evaluation at UCLA were examined, and the following criteria were applied to

¥

all instruments: '

Q . _‘
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* Validity and Reliability. There should be information in"a manual or in research®

literature indicating that the instrument has acceptable validity and reliability‘.
Cd

* Interpretability. Scores generated by the instrument should be easy to interpret for
their underlying affective dimensions and should not require complicated or awkward
interpretations. gt

* Age Appropriateness. The instrument should be valid for some or al of the ages of
students in the study.

® Administrative Fase. Classroom teachers should be able to administer the instrument
after Iimitegffraining. ‘ ' '

.

/

*® Scoring Ease. Because of the large number of students to be measured, the instrument
should be designed for, or'lend itself to, machine scoring procedures.

. Brief Testing Time. Because the amount of time available for measuring affective
behavior is limited, an instrument should not require extensive time to administer.

* Minimal Response Bias. Younger students often demonstrate a bias toward socially
desirable responses, and instruments should be designed to minimize this bias. This
can be accomplished by both the manner in which items are prepared and the types
of responses called for. '

. . . .

* Commonality Across Grades. Because of the longitudinal nature of the study, either
the same or highly related instruments should be used. Ir particular, instruments
prepared in parallel to encompass different grade levels were preferred,

From an original ‘set of over_60 instruments, 12 were judged to be of sufficient merit t .

warrant further consideragion, with advice from a panel of experts. These instruments are
described here briefly. ) u ) ’ ' ¢
Aniral Crackers_(Adkins“and,Ballif, 1975)."In its developmental form, Known as Cump}
_gookies. Measures achievement motivation. Developed for pre-school and primary-grade
Students. Requires 30-45. minutes testing time.

.
rd

Attitude Toward Lear/;ing (Roshal et al., 1971). Measures general attitudes toward learr
.ing at school. Developed at'upper elementary level. Complicated response format.-Requires
about 25 minutes. ‘. ~ . ’

(“j

°

. Attitude Toward Réa‘ding (ETS, 1975). Measures attitudes toward reading instrugtion
and reading:-related activities. Forms for primary level and upper grade level. May-inquce .

=

positive response bias, Requires 20-30 minutes.

° * = .
Attitude Toward. School (Roshal et al. ™971). Measures attitudes toward school in ken-
eral. Developed at upper elementary level. Cpmplicated response format. Requires about
25 minutes. . -

~ -
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Children’s Locus of Control Scale (Bialer, 1961). Measures generalized locus of control.
Developed at all elementary-grade levels. Doubtful validity. Requires about 15 minutes. .,

Children’s Self-Concept Scale (Piers-Harris, 1969). Measures concerns childrep have
about themselves. Developed for'upper-grade students. Requires 15- -20 minutes.
Inte/ledtflél Achievement Responsibility Questionnaire (Crandall et al., 1965). Measures
control over, and esponsibility for, intellectual-academic success and. failure. Developed
for upper-grade st%ts has*been used at primary grades in national studies. Requires
15-20 minutes. .

-

Locus of Control Scale for Children (Nowicki and Strickland, 1973). Measures general-
ized expectancies for internal versus external control of reinforcement. Developed for
middle and upper grades Requlres about™15 minutes.

M-Scale (Williams, 1Q72). Measures achievement motivation. ljeveloped for upper-
grade students. Doubtful validity. Requires about 10 minutes. .

Quallty of School L/fe {Epstein and McPartland, 1975). Measures satisfaction with school,

commitment to classwork, reactions to teachers. Developed for upper-grade students.

Requires about 20 minutes for full scale. ; :
Self-Concept of Ab/l/ty (Brookover, 1967). Measures academic selfzconcept. Developed
at secondary-school level, modified for use at primary level. Requures about-20 minutes.

- 4 ed .

*  Self-Esteem -lnventory (Coopersmith, 1967). Measures attutudes toward self in several
domains. Developed for upper-grade students has been used in primary grades in national
studies. Requires about 10 minutes. ‘

The 12 instruments that survived the original screening are shown in Table 12-1, aIOng'

with an indication pf how each instrument fared with the eight criteria described earlier.

An ‘X', indicates that the instrument was judged adequate on that criterion, ' means

that thére was some doubt about the instrument for that criterion, while a blank indicates _

serious concern. - -

~ ¥

~ -

~

Recommendations from Panel of Experts. A panel of experts ori measuring affective
behavior was convéned to make recommendations. The panel consisted of: Dr. Joyce
Epstein, Center for Social Organization of Schools, Johns Hopkins Umversuty, Dr. john
Kitsuse, Department of Sociology, University of California, Santa Cruz; Dr. Melvin Seeman,
_ Department of Sociology, University of California, Los Angeles; and Dr. James Vasquez, Far
West Laboratory for Educational Research and Development. Durmg the two-day meeting,
the panel discussed issues related to the measurement of affective’ behavior in the SES,
examined insttuments designed to assess affectivesbehavior, and developed a set of recom-

‘ mendations. The major rec0mmendat|0ns were:

*1. Use ,availabl%nstruments rather than develop new ones. The panel felt that while

a
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- - Table 121 ) R,
Evaluations of 12 Affective Instruments .
: &
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Animal Crackers : X X «X 4 ' A
. = ¢
Attitude Toward Learning X X X X X X ) i’
Attitude Toward Reading ? X X X Jo X~ X X -
R
Attitude Toward School X X X X 7| x -l X i
, ) Y
Children’s tocus of Coptrol Scale X X - X X X X ?
Children’s Self-Concept Scale X X X X X X X
. t .
intellectual Achieverwent ) | ’
Responsibil?ty Quiestionnare _ X \,’;;2‘. X Y X’ X=X X ! ’
L :"a;i""‘) * s |
Locus of ControlScale for Chydren | X |~ x ® x | *x |. x X X 1k
M-Scale | 2o b x| ox D S I X ‘
Quality of School Ufe o4 X x| ox X |, x X ?
v ‘ o e v . R:3 ) . . g
Self-Concept of Abihty ok x XX, X X X 2
. k] ¢ 'y . B o
Self Esteern Inventory CoXe X =X X | X X ?
v . o o N

= n T Lo

) v . , .
Note- X’ indicates the,instrument was judged adequate on the cniterion, '’ Indicates there was Some doubt,
and a blank indicates sertous concern. < :

existing instruments all suffered from some shortcomings, they were undoubtedly
superior to any that could be developed in the brief time prior to data collection.
Specifically, the ‘panel recommended three instjuments: the Self-Esteem Inventory,.
Intellectual Achievement Responsibility Questionhaire, and the satisfaction-with-
school portion of the Quality of School Life inventory. dn"specifying, these three in-
struments, the panel recognized that they were choosing the best instruments among

a less-than-ideal lot, and had particular concerns for validity and apprbpriateness for
younger students. The panel suggested potential modificaions ghat would be likely to
improve each instrument,  * ' = . -
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Read all instruments to all students, in recogmition of the obvious fact that the intent in
measuring affective behavior 1s to assess those dimensions withaut contamination by
reading ability While most instruments are intended to be read by the respondent if
the respondent has p}e{ed third grade, the panel felt that many upper-grade
students would lack suffitNent skills to handle the reading tasks required; this can be
overcome by having instruments read to all students regardless of graJe level.

ro

Pl

.3 Measure affective behavior blef,pre measuring cognitive behavior. In considering the
total testing schedule for students in the SES, the panel strongly urged that affective
instruments be administered prior to cognitive instruments. The panel felt that stu-
dents’ attitudes would be strongly influenced by immediate occurrences, and that if
the affective instruments were administered late in the week of testing, students might
express negative views that would not be truly charactenistic of them but rather would
be in response to the (potentially frustrating) achjevement-test experrences ‘

4 Measure students’ senses of change.over time. The panel suggested that a valuable
addition to the assessment of affective behavior would be the use of items that asked
the extent to which the student was aware of. improvement in skills and changes in

'feeIrngs and attitudes. In proposing this addition, the panel noted that the longitudinal
nature of the study included the repeated measurement of students’ affective behavior
and thus allowed for the actual consideration of change over time; however, the panel
suggested that a particularly useful piece of information would be the student’s own
awareness of that change. The, panel suggested the development of additional items

* tRgt would indicate the extent to which a student recogniZed that skills in reading and
math had improved, and that feelings about self in.the school setting had altered with
the passage of time ano the expe{iencing of certain ‘educational-activities.

/ >

Survey of School Attitudes.. The most critical decision, bdsed n the panel's concern
with the adequacy of the' recommended instruments, was that the study should focus
primarily-on the measurement of attitudes toward math and reading. Inasmuch as the prin-
cipal objective of CE programs is fo improve skills in reading an\d math, it was judged most
approprtate for the SES to be especially concerned with students’ attitudes toward those
two curricular areas. Given this decision, a search was instituted to Iocate the-best existing
instrument for attrtudes toward reading and math.

The search resulted in the select|0n of the Survey of School Atut%es (Harcourt Brace
Jovanovich, 1975) for use in the study. This instrument had just recently been developed
and released, and is ideally suited to the needs of the SES. The Survey of School Attitudes
(SSA) is designed to measure student reactions tq reading and other language arts, math,
science, and social studies. Students indicate whether they like, dislike, or are neutral to
different activities in each curricular area. The SSA can be us?drn group administration

, settings by a classroom teacher: There are two levels: Primary (gr&des 1-3) and Intergediate
(grades 4-8). The two scales of interest in the SES are: Lty K
® Reading and other Ianguage arts: reading, working with words and sounds, writing,
speaking; listening. , .

.
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* Mathematics: concepts (of numeration, sets, etc.), computation, geometry and
measurement, problem solving, charts and graphs.
) N

The SSA was standardized in 1973 on a sample of 13,500 students in grades 1 through 8.
Twelve school systems in ten states participated in the standardization. The standardization
sample was highly similar to the nation’s popylation, as indicated by 1970 Census data, on
the following dimensions: geographic region, socioeconomic variables, minority popula-
tion, and community size.

Item analyses of the math and reading Eales, based upon’ combined grade samples, are
reported in Tablés 12-2 and 12-3.

These data demonstrate that items correlate higher with their own scale than with the other,
scale, and that there ?k;bme degree of commonality in the measurement of attitudes

rd math. ‘

toward reading and- tow
- : e

Table 12-2

Median Item-Scale Correlations From) the Standardization Sample

o -
Test Form Reading Math

Form A, Reading 54 ‘ .37
Form A, Math 42 ) .57

Form B, Reading = ~_ . .56 .38

- .

Form B, Math 41 . V4

e« ¢

Table 12-3

_Interscale (Reading and Math) Correlations
From the Standardization Sample

Level _ ) - Form A

Pnmary .69
Intermediate .43
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" Reliabilities of the ipstrument were determined both by coefficient @ and by test-retest with
alternate forms over a ten-day interval. Results are summarized in Tables 12-4 and 12-5..
a - s
> ) - -
These reliability estimates indicate that the SSA yields reasonably consistent and stable
scores. CT-

Vs

Demonstration of the validity of the instrument was approached from several directions. To
find out whether the insttument actually measures student achievement, correlations

>

- ’ -
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Table 12-4

* Internal-Consistency Reliability Coefficients
From the Standardization Sample

J Test Form a Coefficient
Primary Reading, Form A ) 81
3 Pnmary Reading, Form B ‘83
¢ Primary Math, qurﬁ A . - - 85 -
Pnmary Math, Form B 85 )
Intermediate Reading, Form A . .8;1
Intermediate Reading, Form B .82
Intermediate Math, Form A . , 92
Intermediate Math, Form B : 90
. Table 12-5 : <

¥

Test-Retest Reliabiiity Coefficients From the Standardization Sample

Scale \ Test-Retest Coefficients
Primary Reading . A 65 ‘
Primary Math ' .65
Intermediate Reading ’ 77
“Intermediate Math . .832

- .




., £

¥
3 . e
between SSA scores and achievement test scores were computed. They seldom exceeded
30, leading to the conclusion that thé SSA measures something different from achieve-
ment, and 1s not overly influenced by achievement. To find out whether students respond -
in socially-desirable directions (to please the teacher), sub-scale intercorrelationé were
inspected to see if they exceeded scale reliabilities (they did not), and teachers were asked
whether they felt students responded honestly (they thought they did). These results do not
sypport the hypothesis of strong response bias. Finally, construct validity was approached
through a series of factor analyses, which showed the SSA to measure separate atti-
tude dimensions. .
To“fonsider minority-group concerns, a substudy was conducted in which mn_nont? and
non-minority students’ scores were_gompared. The two groups produced comparable
results for both reading and math scales, and on both primary and intermediate levelg,
. "‘

Each item of the SSA contains a picture of an activity related to a curnicular area, and has an
accompanytng statement deer:bmg the picture. At the Pnimary level the statements are to
be read by the examiner, at the Intermediaté level the statements are also printed on thee
item The response options are three, faces, one smiling, one neutral, and one frowning. By
marking the smiling face, the student indicates liking for the activity, marking the frowning
faces indicates dishke for the activity, and the neutral face means the student 1s not sure
how he or she feels about the activity. )

Modifications, to the SSA. Some modifications of the instrument were made for this
study Since science and social studies are not relevant, those scales were eliminated.
Scales for reading and math were extended by’ comBining items from the alternate forms of
the SSA, resulting in two scales, reading and math, with 20 items each. The increased test -
length was deemed necessary to assess changes that take place longitudinally. The same
instrument wifl be used for both pretest and posttest. This extension of thet scales by com-
bining forms 1s mentioned in the SSA Manual: t '

Users who require greater rehability for special apphications of the Survey might

consider administering both forms. . . . sing both forgs would jncrease

rehabilities in accordance with the Spearman«Brown formula, e.g., approximate-
. ly from .80 to .90 or from .90 to .95. ' C

« 3

-~ » !

In addition. a few new items were added to the instrument to create scales that reflect the
following attitudes toward school In general, self-concepts in the school setting, and
students’ sense of change in their own affective behaviors over time. These additsenal items -
are described 1n detall later. The new items, along with the extension of the reading and
s Math subscales, make the length of the total instrument about the same as the oniginal SSA
with alll‘four subscales. ) o : -
We decided that the affective instrument used 1n'the SES would have two levels: 3 Pnmary
version for grades 1 through 3 and an Intermediate 'version for grades 4 through 6. Each.
version would contain 56 items, as follows: y

[y

t (\'I . .
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. \ ! Number of Items
. . Primary ° Interimediate

Reading/l.anguage Arts+ . .

. -, Reading ' 7
Working With Words ] 6

Writing .- \.: 1

Speaking . ¢ ", R

Listeriing : 14 ' L2

Other Related Actnvntles ‘ B ‘3.

L4

Math - ’ ’ ' ) ° -’

* Concepts of Numeration, Sets, etc. .9

. ." Computation 6
Geometry and Méasurement 4

Problem Selving 1

Charts aAd Graphs 0

@

School-in-General , : I S
Self-Concept in School 4 - 4

Change‘Over Time ' ; » ’ R
School-in-General ¥
Self-Concept .
Mathematics . -
Reading

NN

<

’ . TOTAL - . 5. . . 56

The 20 items for the scale on attutude toward math and the 20 items for the reading attitude
scale were obtained by using all 15 iterhs from Form A and five items from Form B. ltems
‘chosen from Form B were those that bore the least resemblance to items in=gorm A, to
minimize the extent to which students will feel that they have already answered an item.
When assembled igto a single instrument the reading and math items were alternated,
somewhat reducing the development of response sets by students. -

To measure attitude toward school-in- general four items from the satnsfactuon-wuth school
scale of the 'Quality of School Life’ inventory were used. The four |tems reflect attitudes
that_are not tied to sub;ect matter areas, adults in school, or other stidents, but rather deal
with school and class in a general manner. The items were modified to allow them to fit a
response pattern of 'Yes,” ‘Not Sure,’ and 'No,” using the same three faces that appear in

:’)

.
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the reading and math scales. Also, items cast in the negative were changed to the positive
to eliminate difficulties students have in responding to negative items. The items are:

e

| enjoy the work | do in class. s

~ ~  School work is very interesting.

2 '

I like school very much.

I'am happy when | am at school. P
. Self-comeggp/school was assessed by four items selected from existing self-concept scales
(‘'Children’s”Self-Concept Scale’ .and ‘Self-Concept Inventory’) and modified to use the
same response pattern. The particular items chosen refer specifically to the student in the

-school setting, rather than being related to self-concept in broader contexts such as home
or play. The items are: * '

-

J can think up answers to guestions.

I.like to learn about new things.

I"5m good in my school work.

‘ I can learn things quickly.
: 3

The eight items measuring the student’s sense of cKange over time in affective behavior

- were prepared following guidelines suggested by the panel. They, too, were written to use
the response mode described above: The items are:

>

-«

" like reading more than | used to. s )

] — )

"I do better work in reading than | used to.

| like mathematics more than | used to. ) . '

| do better work in mathematics than | used to. » o7 \ s y
School work is more interesting than it used to be., . / \\1.\
I like school more than | used to. . . Ce

4

1 am a better student than Fused to be.

e ,
. | like my work more than | used to. Co . - .

A carefl exantination of existing locus-of-control scales failed to uncover a reasonable set

v




of items that could be}included in the affective instrument. The better scales (e.g., Intellec-
tual Achievement Responsibility Questionnaire) are cast in the form of an qutcome for
which the respondent 15 to choose one of two possible causes. For example: “If something
Is easy to learn at school, it ts because a) you pay attention, (b) the teacher gives you lots of
help.” Usnng items of this type would require a change in the instrument’s response format,
adding”to the time needed for administration. In addition, younger students,may experi-
ence difficulty in respondl accurately to such items. On the other hand, locus-of-control
items cast in the ‘yes-no’ f e.g., "When | do good work in class it is because | am

“lucky”’) are-nof thé best 1ndicators ofNgpternal-external locus of control. Locus-of-control

items were, tf.jerefore, not included in the new instrument.

\

PRETEST AND FIELD TEST .

-
-~

When the new items described above were assembled into the second part of the affective

instrument, they were randomized to reduce the development of a response set. To ascer-
tain the extent to which students of different ages have dlffICUhle‘S 1n understanding the new
items or in dealing with a change in response pattern, and to €stimate the time required for
administration, a nine-student clinical pretest was conducted. The new dtems were
presented after fi e items from’ the attitude-to- reaanng scale and five tems from the attitude-
to-math scale, to provide a realistic trial of the new items. Results indicate that the items are
understandable and that studerits have little difficulty shifting responses. Time estimates
were approximately 30 seconds per item, so that the full 56-item instrument could be
administered 1n less than 40 minutes. "

“ . ~

In March 1976, the complete affective instruments were tired out ina fleld test under condi-

tions similag to those that were anticrpated m the formal study During the field test th/e/

suggesnons of the panel were followed. the affective instrument was administered on the
first day of testing and examiners read the affective jtems to all students.” The two levels of
the Student Affectivg Measure (SAM) were-tested i1n 15 elementary schools that represented"
a wide range of regional and, economic differences. The tests were administered as they
would be n the vperational years of the study. -

. \ e, . R . ¢ . "‘

The Field-Test Plan

=]

Betore the SAM was taken into the field for testing, a detailed plan was developed to guide

“addressed. The crifical field-test questior’s were concerned with the issues of. instrum
revision and lnstrument validation.

,the systematic analysis of the data so that each critical question would be adequat;lz/
t

fLoos
‘4

Instrument Rgm/on: A number of analyses were planned in the anticipation that the
instrument might need revision. The specific quéstions are listed below:

1 Are the ltems too complex, conceptually or lingusstically, for elementary-school

children? IS the testing procedure too difficult? These questions were to be answered |
on the basis of classroom observations of the field testing by trained observers. A ,
formal obsen ation schedule was: developed and provided to the observers as a guide

.
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to use in making observations. If the obseryations indicated that the students had diffi-

culties understandlng the items or the responding procedures, steps would be taken to
reduce those problems through revision of the instrument.

2. Do the items have satisfactory response drspersuons? The amount of response bias
7 (skewed response dispersion over the range of response alternatives) was expected tog .
be large, but there should be some dispersion of responses over the three alternatives
for each item. Any items with no dispersion or too great a response bias across grade
levels would be tagged for inspection and possnl’ﬁe revision." . ‘

Instrument Validation. Two other major concerns for the. SAM were the empirical in-
dependence of the logical constructs (sub-scales) that are embedded ih the measure, and
" the reliability of the measure and its potentlal sub-scale components.

1. Should scale scores or one total score be used in _the SES analyses? In essence, this
question asks whether the logical constructs (sub-scales), described above in the sec-
tion on modifications, have an empirical independence sufficient to warrant their
~separate consideration in analyses. The various components of the measure were
incorporated because each was thought to be important in the assessment of affective
growth. For this reason, it was most desirable that each of the components be
considered for independent consideration in the analyses. On the other hand, if there
were no empirical support for the |ndependence of the logical comiponents, then
sepafate analyses of them would result in the intractable problem of multiple collin-
earity.of our dependent measures. Two analytic approaches were employed to shed
light on this questlon .

y -
a. If each of the new logical components (sub-scales) of the measure is separately
scored, and the intercorrelations bétween the components and the total score,
corrected for unreliability of each component, exceeds or nearly equals the
reliability of the component taken sepdrately, only the total score" will be used in
the study. This approach asks that the components have greater reliability than ,
’ total scale coherence in order for them to be considered separately for ana-
Iytic purposes. ‘ . o
g ) - ‘ . v .
b. If empirical factors can be formed that loosely permit the conclusion that the
components can be ‘confirmed,” then the components will be consuderﬁ «
" have sufficent empirical support to justify their being antlyzed separately fo
study If no such permissive factor structure can bg made to emerge, then duch
evidence will suppport the use of only.a total scz?re for the affective measures.
(This approach also allows for the weeding out of items that mrght not cohere in
. any of the possible empmcal factors.)

°

s
2. How reliable, afe the total scale and the sub scale scores? The reliability estrmates In
addition to ;}hayrng a role in the first validation question, will indicate whether. or not
additional items will be needed to obtain an instrument of sufficient reliability to be
employed in the SES. . . .




The Field Test |

The SAM was tested at 15 schools across the country that were selected according to four
stratification types: (1) Northwestern, poor, urban; (2) Southeastern, poor, non-urban; (3)
Northwestern, non-poor, urban; and (4) Southwestern,’ non-poor, non-urban. "Two
classrooms each at grades 2, 4, and 6 at each of the schools wére administered the test
under standard field“test conditions. A total of 724 second-grade students, 743 fourth-grade
students, and 753 sixth-grade students completed the instrument in a valid manner.

Analysis of the Field-Test Data. The data collected from the field test ‘were analyzed by
computer and by manual tablulation and content-analysis of information not amenable to

computerized analysis procedures. The analyses are presented below, in the same order as
the goals and plans for the field test. : '

1 Are the items too complex, éBnceptuaIIy and finguistically, for elementary school

children? Is the testing procedure too difficult?

v
S

\ observed, but 1t was not widespread or in response to confusion. k .
. .

* " Especially at the higher grade levels, test administrators must pace the items more
. rapidly in order to keep the students’ attention. .

4 o

Ty
® Some evidence of children responding in a uniformly positive manner was

e The administration time ranged from 30 to 52 minutes for the second-gréde
students, from 16 to 34 minutes for the fourth-grade students, and from 17 to 30
minutes for the sixth-grade students. i '

[y
-

¢ No general problems were observed with the directions to Fe test.

. Y

® Most items appeared td be understood, eversat the second-grade level.

® The slightly differing response formats in the field-test version caused some prob- ‘
lems, but they -will be remedied by one consistent response format and item
format. ~ . !, -
. .- .
o | “ . S '
2. Do the items have satisfactory response dispersions? The response frequencies
" reported in Table. 12-6 indicate that it is not unreasonable to assume that there is a
considerable response bias causing the children to"mark the happy face, thus earning
more positive attitude scores. - ‘

The possibility of response bias in the affective measure was not unexpected. The
average dispersions, however, indicated that this bias might not be damaging to the
« distribution of students over a reasonable range of attitudes.
3. Should scale scores or one ml score be used in the SES analyses? The first approach

‘s to answer this question was through factor analysis of the items at each grade level in

ol : 251‘\\”\3
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Table 12-6

»

Average Response Dispersions for Three Grades

- -
Percentages of -Responses
Stimulus :
L Grade 2 Grade 4 | Grade 6
(N = 724) Y (N = 743) ) (N = 753)
Happy-face responses < 6733 - 62.82 55,79
* Neutral-face responses ™ 20.56 © 2484 © . 2924
Sad-face responses - 1298 RTE IR 14.66.
Omitted responses 0.87 . 0.00 0.31
- * {

@

an effort to see if the separate attitudes presumed to be measured by the hypothesized
sub-scales could be said to have some sort of factorial existence. At each grade level,
response data for the 56 items were submitted to a prmcnpai factor analysis. Item com-
monalities were initially’estimated by the multiple R2 and then iterated to eight-factor
convergence. In order to test the reasonableness of the factor structure in a permissive
manner, eight factors were qxtracted and rotated from each grade level correlation
matrix, regardless of other extraction criteria. (If a factor-extraction cutoff had been
?abhshed at an eugenvalue of 1.00, 13 factors would have been retained for grade 2,
r grade 4, and 11 for grade 6.) Targeted.rotations to the eight hypothesized factors
did not yield acceptably clear-factor structures, nor were the factor scales very reliable
or independent from one another - . )
In order to obtain d clear factor solution with ,more reliable and mdependent factor
scales, a four-factor solution was attempted on the data, The hypotheses were that the
four ‘change in attitude’ factors would be collapsed successfully upon their static
analogs, %yeilding the following four factors: Attitude. 16 Reading, Attitude to Math,
Attrtu(ie to School-in-Genefd, and- Self- Concept-in the School Settmg Z‘;

M

The first four extracted factors for each grade level were then rotated to a target matrix
composed of the four hypothesized factors. The factors emerged with .considerable
clarity, buat the internal consistency ofsthe last two factors was unacceptably low.
Because of the low reliability, the last two factors were assumed to be collapsible, and
three-factor solutions were attemipted factdr-analytically. The clarity of the three-factor
solutiofis depended to a considerable extent upon a ‘catch-all’ bipoldr fourth factor
that served as-a residual, but the internal- -consistency reliability of each of the three
factors thus obtained was acceptable. The targeted factor-analytuc solutions for three
factors and residual for the three grade’ levels (based ‘on 724. second-grade students,
743 fourth-grade students, and 753 sixth-grade students)” are presented in Table 12-7,
with hypothesized and targeted factor Ioadrngs presented in italics. The three factors

were named: - . . »

252 ,
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» Table 12-7° ’ SN

es

. Four-Factor Targeted Rotational Factor-Analytic Solutions
for the Student Affective Measures at Three Grades

Attitude to Reading Attitude to Math Attitude to School N Residual
—Tlem : . . -
/ ' T Gr2 Gr4' Grb6 - ™ Gr2 | Grd Gr.6 Gr.2 Grd4  Grb Gr.2 | Gr4 Gr.6
’ D ”
1 .36 34 .42 . ” 13 1 o1 : 10 18 10 o - 08
2 toon 17 25 .36 .42 .53 13 ] 24 06 14 10
30 .40 .42 .30 10 07 12 o 21 17 03 .-1w -n
4 06 02 22 .47 39 50 32 19 15 - 06 n 13
. 5 .48 .42 .43 , o b1 NS 12 10 -07 - 04 16
6 19 23 27 R " I 49 (0] 15 13 13 -2 o,
7 .42 34 3% 24 -01° -07 15 ~22 30 - 08 -10 * -35
. 8 37 - 08 00 41 .58 ° .65 03 3 23 12 03 02
9 .51 .42 .36 04 33 33 06" 13 16 17 ot oo
10 05 14 19’ 57 .56 +59 25 18 13 - 02 o 03
1 .26 .54 .56 2 05" 18 24 02 ~06 © - 13 18 .
12 23 ot ot .43 .54 57 -0 ¢ 2 26 09 07, -07
13 .47 .36 .45 19 15 12 13 08 0, o .-08 - -07
14 18 28 23 .44 .34 37 . .09 05 14 - ot -08 -0
. 15 .38 33 .37 ‘19 30 24 16 16 30 -0l - 04 01 ¢
16 30 -02. 13 .57 52 .58 " 28 23 17 02 -0
. Y .51 .41 X B 28 18 32 04 16 13 12 10 0" P
18 35 21 1 52 * .54 .53 03 17 8 09, 0 Q-] -
19 .37 32 33 35 02 or’ 24 10 22 - 06 00, -13
’ 20 2 n 22 s1 .57 .59 12 15 15 08 e 08
21 .33 .61 .57 23 6. 19 07 05 -0 - 07 16 15
2 17 15 16 e 56 .64 12 16 20 -0 02 03
23 .42 40 .49 23 15 03 05 14 10 15 06 - 08
2 20 ' 0 10 58 66" .70 2 30 2 -n 00, 02 ,
] 5 , -3 30 “ 39 08 - 04 517 2 08 -05 -20°]
2 16 - 32 B st .47 52 - 13 9 . 14 04 402 - 10
by .3 33 T I ST 34 n 4 30 . 29 - 08 o1 06
28 20 3 2 .53 .50 .50 10 ¢06 . %6 - 06 -03 12
9 .27 49 .49 B 20 29 "2 19 ] 14 - 16 18 12
2 3o 4. 2 2 40 53 .54 13 08 16 03 - 00 031
3 43 34 27 05 ‘10 07 ¢ 22 17 16 ~ 18 st -2
. 32 08 14 20 50 60 70 *18 19 24 - 07 0 "3 .
33 .40 .51 .50 29 28 34 20 16 17 . n 09 03
34 04 n 14 62 .55 54 ¢ 29 it 20 -1 -08 -1
35 32! 27 .32 0 -0 0, 21 07 13 Wi 05 -2
36 21 17 24 .50 .55 .63 05 25 2 05 , 20 ", 06
37, T I ' .43 13- a6 38 14 22 19 o8 07 12
38 1 16 20 .65 .60 .59 27 .2 194 -07  -03 04
39 .28 .50 4 3t 16 36 28 "2 18 -0y, n 04
40 20 2 19 47 .49 51 13 05 17 -0 -2 -5}
4l 37 7 29 1 10 -0l 38 37 T .4 -06 -13 -2 ]
a 42 =21 20 22 28" 37 4 47 .53, 4 25 2 n 4
’ 43 25 18 12 . -03 08 ., 15 46 .41 .39 - 17 - 28 -2
44 13 N 2 2 2 T2 32 35 .26 -3 ,-29., -2
15 1 -9 -09 . 16 % . R 47 .90 30 -2 - - 13
6 20 26 433 2% 33 3 .46 %0 47 3t 28 bt}
47 20 28 32° 23 16 8,130 —.24 33 12 N - 03
48 13 14 16 13 18 23 8 47 37 -2 . -3 -3 .
%9 2 21 18 o 03 0o 1 43 34 33 -2 -8 -9
L Gy 16 2 27 16 25 2 60 .60 64 L) 35 34
51 16 118 12 18 N 17 57 .50 57 -2 19 13
52 14 12 03 RS 13 17, 420 47 37 -39 =33 -33
53 . 02 -06 -1l R 37 19 54 .54 .40 4 05 10
54 4 19 27 14 21 ] 56 .55 .58 T3 28 20
. 55 10 21 19 15 15 13 63 66 ° .70 30 3¢ 30
36 12~ 26 13 20 19~ 28 62 .63 .66 2z 22 16

Note Factor loadings in bold lace were targeted and were employed in the interprefation of thewr respective tactors

ERIC

Aruitoxt provided by Eic:
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Attitude to Reading -

Attitude to Math

| i

As a check upon the reasonableness of the factor-analytic solution, scores were
obtained for each of the three independent scales and the scales were then intercorre-
lated within grade levels over all students. As discussed above, these scale intercorre-
lations should be sufficently small so that there is reasoh lieve the scales provide

assessments of different student attributes. Table 12-8 providés the scale intercorrela-
“tions for ‘each grade, the internal- -consistency (&) reliability coeff'aents and the scale

Attitude to School

" aintercorrelations corrected for the unreliabilities of the scales.

Table 12-8 e .

g Factor-Scale Intercorrelations (Above Diagonal), Scale Internal-Consistency
~ Reliability Estimates. (Diagonal in Italics), and Scale Intercorrelations
Corrected for Unreliability (Below Diagonal) for Three Gradé Levels

]

. " Attitude to Attitude to Attitude to
Factor Scale ° G(ede,‘ "Reading * Math School
. 2 .87 67 - : .59
Atutude to Reading -4 T8 59 e 58 ., ..
L. 7 6 .84 58 57
, 2 75 N 92 56
Attitude to Math 4 . . .94 . 63
- 6 t- .65 .95 . 63 -
, 2 .70 64 . 82
Attitude,to School 4 .69 4 B 83 .
6 69 ST BN . .'82

—m

-

As expected, the scale mtercorrelatnons range in the .50s and .60s, whuch when cor-
rededfor wunreliabilities, range.in the .605 and .70s. When the high reliabiities ofthe
seales (.80s and*.90s) are.considered, it is concluded that each of the three stales has
sufficient independence to warrant its independent consideration, especially when
empIOyed as a dependent variable in the study of educational processes and services
‘(bu{ it’is recognlzed that the high mter relatedness could cause analysas difficulties).

Table® 12 9C based on the facfor-analysas samples, fras been mcluded to provide infor-
mation bearing upon the effects of the high item endorsement rates on the distnibution
of scale scores. It is' clear that all the scales at all the levels are negatively skewed, but
in all cases the mean is more than one standard deviation from, the maximum score. It
is anticipated that the scales will provide a sufficient score range so that potential im-
provements in attitudes.can be reflected with some sensitivity by incfeases in scores.

-

;0




Table 12-§'

Maximum Scores, Means, and Standard Deviations of Three
Factor:Scale Scores for Three Grade Levels

*Maximum

Factor Scale Grade Score

Mean
Y

50.95 -
50.82
49.04

49.55
48:48
46 62
41.93
40 88
3935

1

Attitude to Reading
Attitude to Math

=
Attitude to School

DN DN AN
18&%& 8% T3

4 How reliable are the total scale and the sub-scale scores? The internal-consistency
reliability coefficient for each of the scores is reported in Table 12-8. Total- -score

reliabilities are .94 at all grade levels.
|

~

Conclusions From the Field Test. The major conclusion drawn from the field test and
analyses was to retain the affective measure in a form very close to its field-test form. Three
scales can be scored and analyzed from the measure: Attitude to Readingg Attitude to Math,
and Attitude to School, the, last scale being comprised of all the items newly created for
the 3ES. . e .
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CHAPTER 13. THE EFFECTS OF OUT-OF-LEVEL SURVEY TESTING . -

o . -
t . & )

' Ralph Hoeygfner and Ming-mei Wang .4
A ' -
Two adjacent levels of the' Compehensive Teg of. Basic Skills were adminis-
te‘(ed to each student in a nationally representative sample. The data were used
. to investigate problems associated with, out-of-level testing, floor and ceiling
effects, and the identification of low achievers with differént test levels. The floor
and ceiling effects were found to be related to schoal goncentrations of poor.and
minority students. It is suggested that these school characteristics might be used
[ as d guide to select-better test levels for a 'school, especially in survey testing
“'where previous school-level achievement data are not available and where indf-

- . H

vidually determined test fevels would be impsattical. * S - ‘

, X N I RS ¥ R L .
Out-of-level survey testing has: frequently @ recommended-as an appropriate method
for assessing the achievement of students who-are not functioning at the levelspf their grade
peers. The rationale is that using the grade-appropriate level with such students will pro-
duceonly zere or chance-level scores and not truly refleg their (low) skills. To remedy this,
several test piblishers have made it possible to»giveng’féme or morelevels easier; but to
reference scores to the studenfs’ age-level peers. Whe .“employed,‘t e method uspally
involves the administration‘and interpretation of achievement tests défigried and intended
for one or miore grades lower:than that of the children being assessed. The method rests oh

- the' assumption of the unidimensional measurement of+ achievement growth over the
- grade¥and ignores or overlooks potential discontiriuities in educational objectives over the
grades. If out-of-level testing is effective, it provides a solution to the problem 6f assessment
of disadvantaged, minority, and handicipped students who ‘are often not'achieving at the
. level of their national peers.
PN L
One can im@:iately foresee problems resulting from the implementation of out-of-level
testing, however. Already, mentioned is the fact that out-of-lgvel assessment is very likely
not to assess students on the learning objectives of their current instruction, but instead on
the learning objectives of instruction of one or more years previous (but, see Plake and
Hoover, 1979). An equally important problem stems from the fact that in the norming o;ger-
ation a test level of a standardized achievement test is seldom admini;}ered to students
whose assigned grade is far away (more than one level . removed) from that for which the
level is intended. 1t is therefore necessary to rely on techniques of curve fitting and on
scaled scores. The interpretation of the normed scores must rest not only on the assump-
tion—of (unidimensional) scalability of the test levels, but also on that of the functioning
equivalence of children over a range of educational development.

>

"PREVIOUS STUDIES ON OUT-OF-LEVEL SURVEY TESTING . :
These problems r;otwithstanding, out-of-level testing is still employed in.many situations;

often enough so that several investigators have attempted to gauge the effects of the
method. Ayrer and McNamara (1973) used the results of out-of-level testing in grades 4 to 8

31 - 258
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to study its effects. The level of test for each student was determined on the basis of

previous grade-level test performance pn a different test. The authors noted that among
those taking out-of-level tests, the percentage of. students scoring below the chance level
was much lower than what would be obtained had the grade-level test norms been applied
to the scores on the out-of-level tests, with the grade- equwalent score as an intermediary.
As the percentage of students in a school taking the out-of-level tests increased, average
grade-equivalent scores and percentiles dropped off as much as th,ree months and five
points, respectively. This decrease was attributed to the increased floor available and the
possible incomparability of normed scores among the test levels, at least for some groups in
the extreme ends of the norm distribution. .

ce N
~ .

Yoshida (1976) studied the effects of out-of-level testing with mamstréam special-education
students by having the teachers select the test levels to be administered on the basis of their
inspections of the tests and their knowledge of the students. The out-of-level approach
resulted in no reduction of test reliability indexes compared to those of the standardiza-
tion sample, a large proportion of students scoring above the chance level, acceptable
ranges of tem difficulties, positive point-biserial item-total correlations, and no apparent
_ ceiling effects. . . . 7

Employing teacher-selected test levels, Barker and Pelavin (1975) reported that of the
students tested two or more levels below the publisher’s recommended level, 8.6 percent
scored at or above the 80th percentile and 4.2 percent scored at or below the 20th percen-
tile They contended that the interpretable range of scores falls .between the 20th and 80th
percentiles. Presumably with the rationale that tests become unreliable in the extreme ends
of the score distribution, they concluded that the fact that 87.2 percent of the students
scored in the interpretable ranggg as compared with the expected 60 percent in the norm
group, indicated a success for their out-of-level testing in terms of teacher leve! selections. It
is unclear, however, which grade norms were employed to determine the students’ per-
centiles corresponding to obtained raw scores in the selected test levels. It seems unlikely
that norms for the students’ nominal grades were used. This ambiguity notwithstanding,
the aythors seem justified in their confidence that many of the 87.2 percent would have
achieved scores so low, if they had been administered grade-level tests, as to vitiate their
. interpretation. They estimated that wuth the standard they set, over 55 percent of the stu-
‘dents would very likely have earned unmterpretablyﬂow scores if grade-level tests had
been employed. ‘
' .. > .

The extent of out-of-level testing is qune Substantial when teachers are allowed ¢o select
levels for each individual student based on.known achievement levels. Barker and Pelavin
report that test levels belowsghe publisher's recommended level were selected by teachers
for 64.8 percent of the students in grades 1 through 6. Of all the students, 26.6 percent were
in fact administered*tests two or more levels below their grade-appropriate level. Yoshida's
study (1976) with a group of special-education students reported a disparity, as great as ten
grades between the student'’s j8e placed grade and the grade recommended for the out-of-
level test selected by the teacher. The investigators of both of these studies felt that the

teachers’ judgments of appropriate test levels for their students were accurate, If nothing
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else, the use of teacher-selected test levels appears to be effective in alleviating many diffi-
culties associated with the administration of test levels incommengurate with an examinee’s
performance level, such as teacher’s discontent, student’s frustration, and-above all, score
interpretability. Using two samples of low-achieving students only, Long, Schaffran, and
Kellogg (1977) administered the grade-level and instructional level of a comnvonly used
reading achievement test at the fall and spring of the school year. Comyparing the grade-
equivalent scores corresponding to group mean raw scores in the publisher’s norm conver-
sion tables, they found that grade-level testing yielded significantly lower grade equivalents
than.instructional-level testing at grades 2 and 3, but at grade 4 the reverse was found. This
finding was attributed to the inadequacy of the cross-level scaling Q@we test,

It should be noted, however, that many other factors would have contributed to this phe-
nomenon. Converting mean raw scores to grade-equivalent norm scores is meaningful only *
if the grade equivalents are a linear transformation of the raw scores. Inspection of the
norm tables shows that this is clearly not the case, particularly at the ends of the score
distribution. The study sample“included only those expected to score in the tower end of
the grade-level score distribution and this may reduce the grade-level test reliability for the
group A third factor could be that grade-equivalent scores are typically extended to a
lower range at the low test levels and thus provide a finer scale for the lower raw scores.
The change of signs in the discrepancy between the grade and the instructional-level grade
equivalénts at grade 4 may be explained by the increased floor effect that i1s, not found at
grades 2 and 3.

Long, Schaffran, and Kellogg also found that at grades 2 and 3 more students in the sample
were classified as low achievers with the grade-level tesfs and at grade 4 more were
classified as low achievers with the instructional-level test. It sPayld be pointed out that the
study explored only one side of the classification problem sincegnly low achievers were -
studied” It is this side of the problem where the difference between'grade-level and out-of-
level testing results are most likely to be substantial. In addition, the study results indicate
that instructional-level testing generally yields greater fall-to-spring grade-equivalent growth
than the grade-level testing for the group of low achievers. Despite sdme methodological

¢ problems, these findings, if substantiated, would reinforce the concern for many evaluators

of compensatory-education (CE) programs for the problem of selecting tests appropriate
and sensitive to the examinees’ achievement levels. ’ ‘ '
Summarizing the effects of out-of-level testing for the evaluation of CE programs, MclLaugh-
lin, Gilmartin, and Rossi (1977) concluded that the“use of out-of-levl] testing can appear to
.have an effect independent of the effects of the program being, evaluated. This can happen
because some students simply score at the bottom of the norms, whether they take the
grade-level or the below-level test. Since the norms usually extend doewn further on the
below-level test, the students’ scores are'normed lower than they could be normed with
the grade-level test. Thus, charging test levels can increase the apparent deficit of a student
by a year or more (and it can decease that deficit in the same manner). The authors recom-
mend that each student be tested with a test fevel that will provide a score in the mid-range.
But heterogeneous_groups of students would require a test with several articulated levels
and flexible administration procedures. — '




A FURTHER LOOK AT OUT-OF-LEVEL- SURVEY TESTING e '

In order to implement the congressionally mandated evaluation of the sustaining effects of
CE and of Title | programs in particular, we undertook a longitudinal study to describe the
nature and evaluate the outcomes of compensatory programs in a stratified-random sample
of 242 schools across the nation. At the time of the study’s design, there was concern with
previous studies of a similar nature that the achievement tests used were either at an inap-
Propriate level, thus providing insensitive if not invalid assessment, or that when achieve-
ment was measured over test levels the inadequate inter-level articulation obscured the
growth mdexeﬁ In order to overcome these potential problems, each of the more than
83,000 students in the repregentative sample in grades 1 through 6 were tested with two
adjacent levels of the Comprehensive Tests of Basic Skills (CTBS) (Hoepber and Christen,
_ this volurae) during the first year of the study. * '

o~ . \ ""'_/‘ 1

During the fall of the first year of the study, edch student was tested at the test level that th'ew

publisher recommended as the best level (grade-level), and was also tested with the level
below*the recommended one (below-level). This testing schedule would later enable the .
investigators to select the best functioning level of test for each grade at each school for
later years of the study, and create a vertical scale of growth based upon,fewer assumptions
than those of any published scaies. In addition, the data so gathered provide the base for
the companison of the effects on scores of grade-level and below-level testing, 1 .
The Sample of Schools. From the 242 randomly selected schools, 111 schools were,
selected so that most had all six grades in the 1 through 6 range and so that each cell of the
sampling matrix wasepresented by at least one school. The sampling mattix had 84 occu-
pied cells with three stratification dimensions: geography, population density, and"poverty.
As a check on the possible distortion from national representativeness in the final sample
selection, the average percentage of poor students and the average percentage of minority ™
students per school were compared to projected estimates from alarge stratified sample of
4,750 schools (Hoepfner, Zagorski, and Wellisc 1977). In the large sample the projected
gstimates were 28.39 percent poor students per school and 23.79 percent minofity students
per school. In the reduced sample of 111 schools the average percentages were 27.23 and

1 9.47, indicating a slight undersampling of schools with higher concentrations of poor and
minority students. . ‘

LS
-

For each school, two indexes were computed for each grade and each _level of test: the’
percentage of studénsscoring at or below the chance level (defined as the number of items
divided by the number of alternative responses to each item), and the number of students
with perfect or one-less-than:perfect scores. These two indexes can clearly be seen to be
operationalizations of ‘floor and ‘ceiling’. effects for the tests.
The Questions Investigated. With the data for each grade and test level.at each of the
111 schools; several questions of interest were investigated. The relationship between the
percentage scoring below chance for each level would provide animgwer to the question
of whether below-level testing reduces floor effects. A similar analysis employihg the
percentage of perfect and near-perfect scores answers the question. of whether below-level.

. * testing increases ceiling effects. Both answers, further, could be conditioned on the percent-
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ages of minority and poverty students to provide better insights into the effects. The effects
cauld also be investigated separately for reading and math scores, as both were available..

Because the test data had been completely re-normed on a closely /epresent-atlve sample
(the 242 schools) and with inter-level scaling problems directly solved through the double
“testing procedure, the study was also able to provide evidencé relative to the assertion by
tong et al- (1977) that the pércentage of low-achieving students could be, manipulated
syg/ematically through the selection of grade-level or below-level testing. -

5

"STUDY FINDINGS v

v

Floor and Ceiling Effects by Test Level. The mean school percentages of students scoring -
at or below the chance score, and of students with perfect or near perfect scares, are pre-
sented in Table 13-1, by grade and by test level. It is clear that.in alT Cases for both reading
and math tests the use of below-level tests reduces the percentages of students scoring at or
below the chance score. The reduction is remarkably large at grade 1. Except for grade 5,
the grade-level tests result in an average of over 10 percent of the students scoring in the
floor range. The ceiling effects are much less severe. In particular, at grades 4, 5, and ‘6
" average percentages of students scoring at or near perfect are generally small (less than 2.5
percent) with only one exception. At grades 1, 2, and 3 the ceiling effects are considerably

\

Table 13-1 ‘ - R
Average School Percentages of Reading and Math Scores Below the Chance-Level
. ‘\ Floor and at or Near the Ceiling, by Grade and Test Level .
) . S X D
: Reading Scores’ . Math Scores
K § b ‘Average School Average School Average School Average School
] Grade Level Percentage ‘Percentage Percentage Percentage
Scoring at or Scoring at or Scoring at or ~ Scoring at or
- Below Chance Nea# Perfect Below Chance Near Perfect
.Y Grade 532 1.0 - 50.4 - oo
' " Below 10.5 * 14.1 2.6 . 4.9
) Grade 12.2 3.4 o123 o 0.5
" Below 70 15.9 7.1 5.2° '
A 3 Grade - 16.2 01 - 18 . 0.1
Below 23 - . 16.4 BEEREY o 6.3
I 4 - ~
_Grade 141 ©00 - 10.4 0:0
Below 70 : 0.6 2.5 R X
g Grade 77 - / 01 ER T 0.0
" Below 2.6, 2.2 08 - 9.3
A ® 1 ¢ ' * \ Ly ’ .
6 Grade “12.0 . 0.0 1774 00.
’S‘ Beloww - 39 0.4 1.7 00 Y
#u
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smaller for math than for reading with below:level tests. There are only negligible ceiling
effects for all grade-level tests, . .

“!As Mclaughlin et al. remark, the floor effect is the more important pfoblem, particularly
‘*when testing CE students. In view of the present findings, #school spécific recommenda-
tions are not available, below-level tests of the CTBS are more Ilkely to be appropriate for
readmg and math. . .

3
.
- 7.

Floor and Ceiling Effects by Poverty and Minority Concentrations. The schools* floor and
ceiling percentages for each grade and for each level of the reading and math tests were
related to concentrations of poor and minority students. Although all the variables are ex-
pressed,as percentages, their frequency distributions were generally quite skewed. Pearson
prodict-moment correlations were nonetheless employed to show the® relgtionships
because attempts to categorize the.vanables into more arfalyzable ordinal form all too often
obscured the extent of the underlying relationship. The relevant average correlation”coeffi-
cients are presented in Table 13-2. i .

- P AN

. o R . Table 13-2 f .
. ) ‘ - ’ : ‘ ¥
. Average Cotrelations Over Grades of Extent of Floor and Ceiling
= Effects With Sghool Concentrations of Poyverty and Minority Students

" * . ) 0 ?'
. Poverty Concentration Mmogty g:‘oncentration

+ . ‘ Reading Math Readirig Math
T A . “ ¥

- Extent of floor effects s = , i
with grade-level tests 65 _36 o 83 . 1

Extent of floor effects . .
with below-leveltests 67 49 62 & R 44

Extent of celling effects - - v a

| with grade level tests® 22 6 - 15 08

’ Extent of ceiling erfects . ‘. . o -
’ with below-level‘tests 42 39 34 30

—_— _
7t ¢

- *The d»emge curreldtions tor reading are pbtained tor grades 110 5 only, as no schools had any grade 6 students
suning dt of near pertect tor the grade-level test |n fact, there are non- negligible vaniations across schools in
the extent of celling ettects with grade-level tests only from grades 1 and 2. For grades 3, 4, and 5, the vanation
15 exlr@mely small, with most schools having no students scpring at or near peffect Due to such a lack of vana-
terfand the extreme skewness of the distributions, the low correlations are expected and de.not necessarily

4, reflect d lack of relationship between the extent of ceullng,effects and (he concentration of poverty and mihor-

R ity studgnls .

Likewse, the average Lorreldtuons tor mdth are obtained trom grades 1, 2, 3, and 6 onlys.as the ceiling effect in-
diator is zero 1or grades 4 and 5 in all the schools. For all Sther grades, the vapiatioris are very small. Again the
distiibutiony are highly skewed tor these grades. As a result, no inference about the relation between the extent

ot Leiling etfect with grade level test and the. concentrations of poverty and minonty students should be made
Nevertheless, the average correlations are presented here for the c(:’rylgness of the table.
\]
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The percentage of students scoring at or below the chahce score correlates positively and
substantially with school concentrations of poor and minority students, With both grade-
level and below-level tests, these correlations are greater for reading than for math. A
negative and smaller relationship is observed for the percentage of students scoring at or
near perfect with below-levgl tests and the school’s concentration of poor and.minority
students This relationship is again slightly stronger in reading than in math. Since there are
very small ceiling effects with grade-level tests, the relationships*in these cases are of less

interest (see footnote to Table 13-2):
L 3

In large-scale survey testing, an evaluator cannot ignore the floor effects—resulting from
giving inappropriate test levels—on the sensitivity and validity of the data analyses. The
results reported here suggest that knowledge of a school’s concentration of poverty and
minority can be utilized to aid in the selection of test levels to be administered.

Between-Level and Between-Skill Area Correlations. Because there 1s concern with the -
problem of floor effects, it is of further interest to investigate the relationships between the
floor effects of reading and math tests, and between the floor effects of grade-level and
below-level tests The average correlations between the floor effects of reading and math
tests are .74 and 65 for grade-level and below-level tests, respectively. The correlations are
comparable to the correlations betwéen reading and math scores on the CTBS. The floor
effects of the twolevels of tests are also highly cotrelated, with avérages of .74 for reading
and .67 for math. The between-level correlations of floor effects are slightly lower than

those of the test scores. ‘ .

Classifications of Student Achievement Status by Test Level. In order to verify the find- .
ings of Long et al. (1977), the nationally projected percentages of students who wquld be
classified as low achievers on the basis of scores one year or more below the expected level
In terms of grade equivalents were determined Separately for grade-level and below-level
tests and also separately for reading ahd math. The percentages are presented i1n Table 13-3,

For reading, at every grade but the first, more students would be classified as Iow achievers
by the grade-level tests than would be by the below-level test. For math, the same findings
hold except that at grade 2, the below-level test appears to classify nfore students as low
rachievers. The difference, however, 1s so small that it is likely due to the discrite nature of
the test scores and the rounding to integers. At grade 1, the cutoff for low-achi ing scores
is approximately half a year, instead of the usua) one year below-the assigned grades (see
footnote to Table 13-3 for explanations). The exception at the first grade could be explained
by the severe floor effects of the grade-level tests and the necessity of extrapolating the
grade-equrvalent scale into the truncated-part of the score distribution. This phenomenon
greatly reduces the percentage of students classified as low achievers with the grade-level
test as compared to that with the below-level test.

The grade-equivalent scale was developed from the vertical scale scores which, in turn,
were calibrated by joint utilization of the test results from all grades and' both test levels at_
each grade Based on the grade-equivalent scale developed in this manner, the scores cor-
responding to the cutoff for the low-achieving category closely approximate the empirically
determined performance levels of the typical students (1.e., median performer) from one
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Table 13-3

£

Projected’ National Percentages of Students Scoring One Year or More ‘
Below Expected Grade-Equivalent Score, by Grade Level, Test Level,

- : and by Reading and Math Scores
Percentage One Year or More Below Gratié Level . * ‘
Grade Reading Total Sakre Math~Total Score
Grade-Level @ek‘)’w-level V Grade-Level Below-Level”
: 1 o7 14 .9 13

%y 8 6 7 8

3 25 17 . 16 15
K 3 28 : 20 7

5 32 31 25 18
6 38 33 “ 33 27

*For grade 1, the percentages are of students scoring approximately one-half year or more below the 1.1 grade
equivalent Half a year i1s adopted because it corresponds to a similar percentile below which grade 2 students
will have grade-equivalent scores one or more years below 2.1 in terms of thegrade level norms.

grade lower. Thus, the finding of more low achievers in terms of gra\de-level tests at grades 3
to 6 cannot be simply attributed to the scaling procedure. Nor ca}ljt- be accounted for by
the greater difficulties of the grade-level tests. Rather, it probably reflects the skewed
distributions of the test scores and the differences in the score distribution forms ofthe two
test levels. . . \ .

. The present results, based on the complete range of students, clanfy the inconsistencies of
the findings at grades 2, 3, and 4 reported by Long et-al. (1977). The present data point to
the conclusion that grade-level testing results in greater percentages Of students considered
as low dchieving. Since the grade-level tests would be expected to better reflect the content
and the curriculum for most students tested, it would appear that grade-level tests can more
accurately detect a student’s low-achieving ‘status, though they identify more low achievers
in the population. .

3

. . .
The data also confirm the claim by McLaughlin et al. (1977) that greater achievement deFC|t

in terms of grade-equivalent units can be obtained with lower test levels. This is Iargely
because the grade-equivalent score corresponding to the ¢hance-level score increases with
test levels. A pronounced case can een at levels 2 and 3 of the CTBS. It was found,
based on the:new norms, that if a sixth grader obtains the chance-level scdres on both test
levels in reading, a grade equivalent of 3.4 will be earned with level 3, but only 2.4 willbe
earned on level 2. Consequently, the student will be judged to be one mo%r behind
the level 2 test. In this sense, grade-equivalent units in general are not ide easures of
achievement deficiency.




«

CONCLUSIONS

.
. [)

This'study reveals that the use of below-level tests reduces the percentages of students scor-
ing below chance levels. It also reduces the percentage of students scoring one year or
_more below their expected grade levels, with the only noticeable exception at grade 1. The
floor effects-were found to be greater in schools with higher concentrations of poor and
minority students. The ceiling effects, on the other hand, were small for all grade-level tests.
With below-level tests, considerable amqunts of ceiling effects were found at grades 1to 3.
The relationship of below-level ceiling effects and the poverty and mifiority concentrations
Co . - <
Is négative and weaker than that observed for the floor effécts.
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APTER 14. SPEEDEDNESS OF ACHIEVEMENT TESTS IN THE
. SUSTAINING EFFECTS STUDY

Ralph*Hoepfner

. The test of academic achievement used in the Sustaining Effects Study (SES) was
_»  examined for differential effects of speededness among racial ethnic groups.
- Although small difterences in speededness were detected, it is not at alf clear that
the differences result in bias in the measurement of achievement that will later
have a detrimental impact on study findings. The reason for this, it is argued, is
- that there is no compelling argument for the exclusion of speed of thinking and
responding in measures of thé outcomes of compensatory education.
M .

Because the ES Was expected to provide answers to questions of educational policy, it was
planned from the beginning that shortcomings of previous evaluations would be avoided. )
For this reason, a gréat deal of care went into the selection of the tests of acadermuc achieve-
ment (see Hoepfner and-Christen, this volume). Sufficient time and effort were allocated to
_ ensure that the achievement measure would, result, as much ds possible, in clear findings.
The study; for example, built its own fall and spring norms, so that indexes of growth would
not depend on«interpolations or extrapolations. Vertical-scale scores were devetoped for
the*study that ¢dpitalized on the semi-annual administraggns and that did not depend on .
assumptions of equivalence between different groups of students (Hemenway et al., 1978).
Items ‘exhibiting statistical bias were remaved from the scores (Hoepfner and Christen, this
volume). In‘other words, many of the traditional assumptions or practices of achievement
testing were nof uncritically accepted. "

In part, this critical approach was based tconcerns regarding how the achievement of
deprived students can be fairly assessed, because the focus of the study was to be the
achievement growth of (what turned out to be) Title | students over more than one school
'year. Problems of item bias and out-of-level tésting were faced and resolved early (Hoepf-
ner and Christén; Hoepfner and Wang, this volume), as there was a history of concern with
them. The issue of the effects of speeded tests on the results for deprived students had rot
enjoyed such historical concern, but the issue was raised éarly in the study, and it had to be
resolved prior to the planning of test administrations. -

‘- A\ .
CONJECTURES ABOUT SPEEDED TESTS

The lack of previous empirical findings in this matter led severa’l’ad‘visors to the study to
conjecture regarding how the use of speeded tests might bias or obviate the findings. These
conjectures can best be understood as arising from issues c;f bias, validity, and logistics.
v .
Speeded Tests and Biased Measurement. Standardized achievement tests have been
. developed so that the established time limit permits the typical student to attempt or com-
plete all the items. Most definitions of test speededness assume that some small percentage

.
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of examinées will not have time to complete or attempt all items. If this small percentage is

non-randomly distributed .among certain groups of students, then conditions of speeded-

ness |ntroduce bias agamst members of those groups. |

. ~— |

|

tt was suggested that dlsadvantaged or deprived students may'be just such a group. If speed- ‘

ed'tests showed greater sacioeconomic or even racial/ethnic differences than unspeeded

tests do, such information would lend credence to the suggestion. In this event, the study ‘

would have to take strong steps to reduce or eliminate the biasing factor so that the conchu-

ions” drawn from the study, concerning the effectiveness of programs designed for those ‘

~ < deprived students, would not be biased in a manner that reduces the observed growth and
leads to a conclusion that the programs are not effective.

1

\

l

The Ioglc behind the supposition that scores from timed tests can contribute to bias is that
“the rate and accuracy of responding depend on cultural, personality, and motivational
factors as well as on ability. If accuracy were equally distributed among racial/ethnic’
groups, but rate were not, then a timed test would be biased against thase groups with
slower rates, even if they had equafl accuracy. The slower r9(es would result in_lower total *
scores on timed tests, thus penalizing the slow but accu responder. Khan®(1968), study-
ing high school students, found that time limits influence scores of black students to a
greater degree than white students. He concluded that speededness may bring out cultural
dlﬂsences and may, therefore, reduce the validity of a test. Because Title | students are ‘
. disproportionally minority students (Wang, Hoepfner, Zagorski, Hemenway, Brown, and
Bear, 1978), we might expect.speeded tests to distort their actual achievement. , ‘
' '
" On the other hand, Berry and Lopez (1977), in a comprehensive review of testing probrlems
! © for Spanish- speaking students, failed to mention speededness as a culturally buasmg factor.
When Flaugher and Pike (1970) administered tests that were too difficult to inner-city high
school students, although scores were, very -low, measures of speededness were similar to
those based on a nationally representative sample Their findings strorigly suggest that diffi-
cult achievement tests are not differentially speeded for minority groups. Attempting to Ny
reduce expected bias caused by speededness, Evans and Reilly (1972, 1973) found that
scores for both black and white college seniors increased, but not differentially. They con-
cluded that reducing speededness in,tests was not_beneficial to the black examinees_insofar
as the increased time did -not reduce score differences between the minority and majority
groups Using only brlght students, Bridgeman (1980) showed that students wha_are quick
at one task may not be quick at others, that there is no single and general trait of quick- .
ness that can, at present, be “ascribed to any ‘group of individuals, nb matter how they
are characterized. ' ' ) o o
Yates (1966) found that some nme year-old children’s scores are more senously affected by
speededness than others, but no personality factors could be found associated with those
differences. Likewise, Wasson (1969) found that extending the time limits for a reading test
for fifth-grade students resulted in increasing total scores, but the increases were not
associated with charactensticsssuch as tested intelligence, or even reading speed. Miller
and Waeiss (1976),found thit examinees of different abulnty Ievels show similar patterns of
response in adapting to timed or untimed testing conditions. " \

- ’ . - 268 .

242 ' X




L

The findings and conclusions from these earlier studies, while not confirming or denying
biasing effects “of speeded test conditions, suggest that the SES ought to investigate them
further, so that the issue might be resolved and the study thereby improved.

N

. Speededness and Validity. Use of speed-dependent outcome measwes could affect both
the internal and external validity of a study. To the extent that the degree of speededness
varies among test forms and administrations, estimates of actual growth will be influenced.
The results are confounded even more if the test scores from the-groups being compared
are charactenzed by differenual speededness. Either of these occurrences could affect 1n-
terpretations of the results of the study.

“With respect to the effects of speededness on the external validity of the study, we must

" question the extent to which speeded performance is the goal of compensatory education
programs or, more generally, if such performance will help the students in such programs
to rise out of their deprived conditions. As long as the instruction is speeded, the learning of
students will depend on mental quickness. (This offers a partial explanation of why tests are
suéh valid predictors of academic performance.) However, if speededness is removed from
the instruction. then a speeded test will be less valid as an indicatoc of effectnveness\icﬁ
tnstruction To the extent, then, that quickness of response is not something that will_im-
prove as a result of CE programs, it should not be part of the indicator of its effectiveness.
(One could question, further, if mental quickness ought to be at least’an imphicit effect on
the grounds that it may be important for the students in functioning in the non-academic
Jjob market they are likely to try to enter, but such questions seem highly speculative.)

Psychologists have-not definitively resolved the problem of how speededness should- be
considered in relation to intellectual performance. We simply have no supportable and
general ariswers to questions regarding the possibility of thinking slowly but well, if slow
performance is mainly a reflection of long latency in initiating thought on a problem or
slowness in plowing through the stages of a solution, if it is caused by checking and re-
checking possible solutions, orif it merely indicates slowness of responding after a solution
has been achieved. Horn (1979) found that the correlation between number-correct scores
and speediness of response is generally low (about +.22) and he concludes that they are
largely independent. His data imply that slowness in providing answers is not necessanly
indicative of providing poor answers. Speediness, of course, 1s a factor that appears to run
" through all forms of infellectual and performance decline with aging (Birren, 1974).

Speededness and Testing Logistics. The conditions under which a test becomes speeded
primarily include administration under nigid time limits. Vanations in the time hmits will
result in differences in mean scores. Since it is very difficult to achieve uniform adher-
ence to time limits, one could consider untimed tésts in which each student s alfowed as
much time as needed to work on the test (see Rindler, 1979, for other approaches to as-
sessing speededness). ' - T )
This unive 'solatlon to the problem of speededness would eliminate the suspicion that
v some test-wise teachers manipulate testing time to influence their students’ scores. Whether
or not teathers of deprived children allow them a bit extra time, or whether they reduce

. . ’
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timg for pretests and increase it for posttEsts;sor whether they reduce it td improve chances

to qualify for special compensatory serviCes, is a matter of speculation. Granting each stu-

dent the ime needed would eliminaie those confoundings, but would present logistic

- problems™in test administration At the ages where test tems are read aloud-(generally grade

2 and lgwer), the pupils could raise thenr b,ands when they have responded, so that the
studentj not the administrator, set the pace But just how patient would administrators be

. before they made comments designed to hurry the slow students along? One also has to”
consider the peer pressure of the group that 1s wamng for the next itemn, t& say nothing

tired arms and wandenng attentions.. N . . 4

At the higher grades it may bdifucult to keep the faster students occupied and well-
“behaved under truly unspeeded cenditions. Assigning them additional test items may be
seen as an unfair burden on their cooperation. It should be clear, therefore, that the solu*
uons to the potential problems of speededness may oot provide a net gain for the SES.

THE SPEEDEDNESS OF THE ACHIEVEMENT TEST FOR THE SES -

The technical reports fCTB/Mcha\i-Hrll, 1974 that support the Comprehensive Tests of
" Basic Skills (CTBS). the test chosen as the measure of student achievement: for the study, are

not speofc about the dégree ot speededness of the tests or if the speededness is different

for any identifiable group of students The publisher did supply us with data tapes selected

from uts norming sample that provided us the item response sogred as nght, wrong, or omit-

ted Yor each test level and grade. The item data for each student was also associated with a

racial 'ethnic identification of the student into .Rfack,” brown,~and other (predominantly

white) By tabulating the incrdence of omitted items at the end of the test, we could deter-

mine if any of test levels were speeded. The approach will give* somewhat inflated

estimates of s ednes$, Rowever, because students are not encourageg to guess on

items, and some of the pmitted responses may be due to lack of knowledge and reludanc% 1

*to guess, instead ofmsufncrent time to address the item. :

Speededness, of course, is a relative thmg. In order to give it sorme specific meaning, cntena

" hayg been set by which one qan classify a test as speeded. These critera generally use one

or more of the following test ¢haractenstics. (1)#the percentage of examinees attempting the

last item of the tést, (2).the percentageof examinees completing the first 75 percent of the

test items, and (3) the percentage of .tems attempted by at least 80 percent of the exam-

inees. The tabulatigns based on a random sample ‘of the publisher’s data tape.are presented

in Table 14-1. The reader should keep in mind, however, as noted above, that the values in

Table 14-1 probably over-esymate the/Speededness “of the tests. - ) .

" The »alues in Table 14-1 indicate that speededness s greatest for the Math Computatron
scales. Tests of this kind are frequently speeded, in pan because the domain of.items s so
large and the items so easy to'create, and in part, presumably; because speed of calculation
does have some practrcal value The Math Concepts scale 1§ least speeded. Speededness
appears greater at grades 4 through 6 than at the earlier grades, but,this change does not
parallel the change from or3l to silent administration of thesscales. Rithough by most star-
dards the data in Table 14-1 would be interpreted as indicating that the CTBS scales are not = -

°

~—~ ~
~
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Table 14-1 - —

Three Indexes of Speededness of the CTBS Scales, by Grade

Scale® Percentages Percentages Number of Items.

Grade Attempting —°  Completing the First Attempted by at Least
the Last Item 5% of ltems** 80% of Examinees  |.

Reading Vocabulary
Grade 1 9.2 98.9 100 -
Grade 2 96.6 : 97.2 100.0

¢« Grade 3 s .. 992 ) 999 100.0

Grade 4 86.3 90.2" 100.0 1
Grade 5 ’ 86.2 92.5 100.0
Grade 6 82.0 90.2 94.2

Reading Comprehension !
Grade 1 9% 4 97% 100.0

* Grade 2 . 861 900 100.0
Grade 3 945 94,7 100.0
Grade 4 881 918 99.2
Grade 5 o 86.8 926 100.0 >
Grade 6 ) B6.9 93.6 ) 100.0 .

] Math Concepts ' . -

Grade 1 * 907 98.2 100.0
Grade 2 ‘ 9%.7 . 97.5 100.0
Grade 3 ' 94.5 98.0 : 100.0

« Grade 4 _ - 955 96.6 — 98.7
Grade 5 . 97.4 . 98.4 ’ 100.0
Grade 6 . 96.9 98.3 . 100.0

Math Competation R £y . o
Grade 2 , » 82.5 " . 875 1000
Grade 3 95.6 ' 97.8 100.0
Grade 4 92.7 957 ~100.0
Grade 3 - 78.2 87.4 %6.5
Grade 6 81.5 - 91.4 . " 95:8

PN -

. Waeighted Totals , d -

Reading Vocabulary ' 87.9 93.1 97.6

Reading Comprehension 88.4 93.2 99.5

Math Concepts ' 96.0 979 .~ 9.8
| Math Computation 842 91.4 . 97.6-

*The Reading Vocabulary scales in grades 1 and 2 are named Sound Matching’ and "Word Recognition 11,
respectively, the Reading Comprehension scales in grades 1 and 3-are Letter Sounds’ and ‘Comprehension.
Passages. At grade 1, only one math scale is given, ér/ned Mathematics,” which we have classified as a Math .
Concepts scale for this table and for Figure 14-3.

¥

* *The percentages repoﬂgd in thns column are the smallest percentages of omitted responses for‘y item in the
last fourth of the scale’s items. ‘ e

.
. -
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speeded, there is some speed which may have more than a negligible impact on study find-
ings if it is distributed in a manner to confound analysis.

-

DIFFERENTIAL SPEEDEDNESS AMONG RACIAL/ETHNIC GROUPS

The students froms the publisher’s norming group were not identified by their participation
in compensatory programs, so direct tests of speededness could not be made among the
comparison groups to be used in the study. Fhere was information on the race/ethnicity of

the students on which-differences in speededness could be observed, however, so the -

percentage of responses omitted by students in each racial/ethnic group was tabulated for
each item of each scale. In order to make the rates of omitted responses visually compara-
ble, the items in each scale were calibrated so that all scales would appear to have 100
items. Then the .plots of the percentages of omitted responses by item were smoothed by
the.method of moving averages. The results are presented in Figures,14-1 through 14-4, for

" each of the CTBS scales.

The important things to look for in thefigures are curves that rise at different rates for the
three groups (if the curves are level or declining, the omissions are not likely due to condi-
tions of speed, but to disinclinations to respond). In grades 1 through 3, we can see con-
firmation of the data in Table 14-1: speededness is not apparent, but response omissions
occur for all the items. At these grades, the ‘othet’ students have lower rates of omitted
responses than the black or brown students, but the differences in rates are frequently not
large. Except for the Math Concepts scale, speededness becomes apparent in the higher
grades. In general, we can conclude that speededness® is most pronounced for black
students at the higher grades and less pronounced for brown students. .

£ v 4 . 7
The differences in rates of omitted responses become quite large at fimes (as-much as 15
percent), so differences in the observed scores will be noticeably influenced«by them.
Because it seems safe to'assume that_the differences in rates of omissions are largely due to
speededness, we conclude that speededness will play a role in the analytic comparispns of
the study, This role will be limited to the correspondence between the racial/ethnic groups
and the combarison groups of students formed on the basis of their participation ih CE pro-
grams, *but it is difficuit to assess exactly because while greater ‘percentages of minority.
students participate in CE programs, more majority students, in absolute numbers, partici-
pate Our conclusions regarding the meaning of the effects of speededness still depend on
whether we agcept test-taking speed as a reflection of mental speed, and then whether we
believe that njental speed is a desirable outcome of compeﬁsatpry services. To the extent

«that we do béfjeve it we have increased confidence i the external validity of the measures

of academic” athievement. ]
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Smoothed Percentiges of Omitted Responses (Vertical Axes) for Items of the
CTBS Reading Vocal@lary Scale (Horizontal Axes, Scaled so All Test Levels
Appear To Have the e Number .of Items) for Three Racial/Ethnic Groups, .
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Figure 14-2

v

Smoothed Percentages of Omitted Responses {Vertical Axes) for ltems of the
CTBS Reading Comprehension Scale (Horizontal Axes, Scaled so Al Test Levels
Appear To Have the Same Number of Items) for Three Racial/Ethnic Groups,
as Indexes of Speededness.
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* PART IV. THE EFFECTS OF AfTRITION

. . LS
Part IV is comf):)sed of two chapters that address two issues of attrition of caéfrom the
longitudinal study. In the first chapter, the reduction ip the study’s sample of schools is
. "described. Although the retained sample was selected with specific purposes in mind, statis-
tical comparisons show its ability to represent the nation very well. Some potential compli-
cations for the study analyses resulting from the systematic sample reduction are discussed.

- )

Based on the first full calendar year of the Sustaining Effects Study, we document, in the

second chapter, the incidence of attrition and compare rates over several dimensions: of

student chracteristics, such as minority status and achievement level. We alsogstudy the

attrition rates by several characteristics jointly, in order to understand better major

sources of attrition. Finally, we provide some conjectures about the expected influences of *
the observed attrition on different kinds of analyses and issues in the study.
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- CHAPTER 15. THE REDUCED SAMPLE F@R THE SECONDYND
THIRD YEARS OF THE SUSTAINING EFFECTS-STUDY

-
B

; Ralph Hoepfner
The “representative sample of schools for the first year of the Sustaining Effects
Study (SES) was created large enough, to ensure accurate national prajections of
the incidence of Title |, sQ_that Congressional mandates for highly accurate.na-
tional estimates could be mé&. In the second year of the study, when natipnal
projections were no longer planned, the samplé was reduced. Sample reduction
. was accomplished in several ways that could have resulted in biases that might
, influence the analysés of theVongitudinal effects of Title I. Therefore, several tests
were made of the reduced sample to assess the biag. The results of the tests indi-
cated thaty’eveq though the sample reduction‘ad not,been rahdom, the reduced
sample was representative of the ngtion’s schools and could be expected to
support inferentialanalyses with very little distortion: * ’\l/ -

*

\ .

The complete first-year sample for the SES was composed of 328 schools. It was composed
of one nationally repfesentative sample, randomly selected, and three purposive samples,
selected to prayide specific kinds of schools for comparative analyses. The four Subsamples
(described in detail in HBe;gdner, Zagorski, and Wellisch, 1977) were as follows:

a ' e . P . -

- . C.
J 24.7ilan8dmly selected representative schools, I -

= .

e 14 schoolg that fed into or from the representative schools, et

* a

* 43 schools nominated 'as having promising compensatory programs, and
* 29 schoolswith high poverty but nq compensatory funding. ) .
‘ . t - o~
The size of the representative sample was necessitated by the need to make highly accurate
population projections about the'state of the nation’s compensatory education (CE) efforts.
An even more critical need for'the representative' sample arose from the congressional
mandate to.ascertain the numbers of children who are and are not being served by Title |
* who are poor and low achieving. Arriving at ateurate national projections o’ provide
answers to Congress’ questions required the large first-year sample.
. - . - L. - -
After the first Qéargf the study, descriptive projections to the nation wege no longer planned.
Instead, the study was to focus on inferential comparisons among varibus types, approaches
to,(and intensities of compensatory education iri terms of their €ffectiveness. With the
infgrential goals in'mind, it was mecessary to maintain-the three purposive samples in order
to provide the varnaﬁoras needed for the analyses. But it was no longer necessary to main- -
tain the large number of representative schools. The schools to.be retained for the second .
year of the study were, of course, not ta be atypical or nonrepresentative, the inferentig| O
r&quirements of the study sim;.JIy assumed greater importance than the descriptive ones.

- - B ) N
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On this basis, 177 schools were retained for the second year (two schools left the study in .

the third year): >

* 95 representative schools, selected p\g:anly so that each cell of the first-year sampling
matrix was represented by at least one school, but selected secondarily within cells
with 4 systematic preference for schools with summer progra \, with high percent-
ages of low-achieving or poverty students, and with all six eleqfentary-level grades; \

. ® 13 schools that feed into or out of the representatiyeSchools selected for the second.
© . year, , - '

* 41 schools nominated as having promising compensatory programs;

’

[ -

* 28 schools with high poverty but no cci@ensatory funds. .

THE REPRESENTATIVENESS OF THE REDUCED SAMPLE.'

After the selection of the reduced second-year sample, concerns were expressed that it
might have become so unrepresentative, due to the selection criteria, that it would not be
capable of supplying statistics that represent the natjon’s CE efforts. The first step in ascer-
taining whether this concern is justified is to inspect the distribution of the second-year
sample ‘over the sampling matrix for the first year. Because the sampling,matrix provides
cells' that can be weighted to national projections, and has been found to provide highly
accurate projections (Hoepfner et al., 1977), it is important to verify that the second-year
sample has reasonable numbers of schools representing each of the strata, and does not
*_have additional mussing cells' (Exact propdstionality of‘cell frequencies is not critical, how-

*

) " ever, because the comparative analyses merely need’ general representativeness, and

weighting procedures could be used to ad;ust for dnspropomonalmes if pro;ect|0ns were to
be made) : :

The cr\terla for selecting the second-year sample guaranteed that -no cells of the sampling
matrix would'be empty. Table 15-1 provides the unwelghted distnbution of schools accord-
ing to_the levels of each of the three sampling strata. It can be seen from Table 15-1 that
eacb—-sof the levels of each of the strata is well represented. The lévels of the geographic
reglon steata*are still close to being proportionally représented, so that unweighted data
‘'would not have troublesome regional biases, and so.that appropriately derived WEI&htS
would provide a close approximation to'the distribution of the population, The levels of the
didtrict size and district poverty strata are sinilarly represented. Table 15-1, however,
_presénts information that merely as?ures us-that, the sample is not seriously distorted. and
“would be capable of providing information that could be weighted, it does not indicate that
th)e weugbted mformatuon would necessarily be accurate estimates of the populat|0n

-

The question remaining is whether thé specifically selected sample can effectively support

 the comparatuve inferential invesigations of the study. CIearIy, inferentjal Statistics Such as’ .

, F, or rare not as vulnetable to devjations from" representative and random sampling as are
populat|0n projections, but extremely bnased samphng can have a buasmg effect on them.

. ’ . /
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Table 15-1

Percentages of U.§ Public Schools With Grades in the 1-6 Range,

by Str.

nd Level of the Sampling Matrix

Respondent
Sample of

Population of

Sampling Dimension the Nation’s

First-Year
Representa-
tivé Sample

Second-Year
Representa-
tive Sample

4 62,534 Schools
v With Grades 1-6

4,750
Schools

of 95

of 243 .
Schools

Schools |

Geographic Regigﬁ L .
New England | 7.10 5.68 9.88 * 947 -

* Metropolitan Northeast 8.32 » 740 9.47 ‘947
Mid-Atlantic . 10.59 11.87 10.70 10.53
Southeast 44.58 20.72 10.29 10.53
North Midwest 17.53 16.23 11.93 10.53
South Central 15.47 13.56 1.1 9.47
Central Midwest 7.11 598 Jn 10.53
North Central 5.20 5.03 8.64 9.47
Paqﬁc Southwest 9.87 10 00 9.88 12.63
Pacific Northwest {423 3.35 7.00 7.37

Distnct Size ’ ) -
Small Distnict - 45.51 33.24 35.79
Medium District 30.41 33.60 29.47

“ Large Distnct 34.08 33.16 34.74

o

* District Poverty Level
.High Poverty -
Medium Poverty
Low Poverty

33.41
32.63
33.96

22.05
29.96
4799

28.42
34.74
36.84

—

-t~

1

-~

The effects of-any nonrepresentativeness of the sampl‘e on the analytic outcomes, accordings
to Kish (1965; pp 595-597) are not yet precisely identifiable, but there is a consensus that,
the inferential statistics planned for the comparative analyses are not seriously distorted by
small deviations from true representativeness of the.sample. Because we nonetheless did
not want to push our, luck in this mgtter, the second-year sample was selected in a manner
that was expected to maintain_regffresentativeness while maximizing our control of impor-
-tant jndependent variables fe'g poverty level of school, availability of CE program by type.
and funding source).~ ) _ . -

» N
4 .

. —~ v ’ ‘ l\ ’ ’
THE ADEQUACY OF'POPULAWION P-RQ]ECTIONS BASED ON THE REDUCED SAMPLE .
. -~ - ' s
+ Lagically, it’is difficult to $how that a sample is not urirepresentative in all important aspects.
e elected to play the devil’s advocate and test some ‘projected statistics, even though we |
had no plans tG use projected data for the comparative analyses. Our thinking weniﬂ me-,
thing |ike(l*|i5' ?mpling weights will pot make a bad sample look good—they are inferential

. z .




- ously distorted. N .
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ads, not cosmetics. Therefore, if we weight selected data (not the sa ling dimensions of
the previous section, which if weighted merely show whetheér we can calculate with accu-
racy) from the reduced sample and compare those projections to data in which we have
confidence, we indirectly test how good the sample is. In other words, if the projections

are close 10 what we expect, we are safe in infernng that the reduced sample is not seri-

IS

Further, to determine precisely how accurate population projections based on the Second-
year sample actually are, it is\aecessary to make those projections based on newly caleu- |
lated weights, but on data collected in the first-vear. In this way, the projections can be’
rigorously compared to known estimates with no contamination by history. Nine critical
vanables were selected as characteristics to be- projected to test for accuracy. The nine

charactenstics are: - T, - ., _
1. Urbanism of school
2. School and grade enroliments, .
3 Student poverty ¢
4. Student minonty concentration of school ¢
5. Student race/ethnicity ’
6. School concentration of low-achieving.students R : .

* 7. Three-year stability (non-mobility) ' _— .

8. Grade span type of school o . » .
9. School CE funding( ‘ ‘ '

.
[

The nine characteristics are projected from the 95 schools in the second-year representative
sample and the projéctions are then compared {o two other projected values. The critic b
comparison is with the projections_from the Principal Sample of 4,750 schools surveye%' i
during the planning year of thestudy. This sample was fandomly selected and was suffi-
ciently large so that errQr estimates were extremely small. The sample was ysed as a test of
the accuracy of the projections made from the 243, representative schools (one of the
schools later left the study, leaving 242 for the entire first year) in the first-year sample’
(Hoepfner et al., 1977)- The projections from the first-year sample age also shown in the
tables that follow for purposes of completeness. In addition, census information.on racsh
ethnicity is also presented as another comparison to teét for the accuracy ‘of the second-
year sample projections’ ° . ' . -

. .

»
¢ ‘ \

Urbapism, of School. Schools were classified into four categorigé of population density
and percentages of schools falling into each category were apprepriately projected for each.
of the. three samples. The result of the projections are presented_in Table 15-2. The secorid-
yeas sample’s greatest projection error is 5.3 percent, an underestimate for small cities and » .
rural areas near cities An Gyverestimate of 3.8 #rcent for medium-sized cities 1s in an adja-
cent category Projections of perc‘:entages in large cities and.n rural areas not near cpties 4re
accurate to less than .8 of one percent. If natinal projections were made from the éduc'ed
sample, we w'oulg expect them to be biased toward areas qf higher population density. The
distartion w'ogld, of course, be cauged directly by the selegh\n preferences for schools (see *

¢ - . ) ; .. ~




e
.
~ . -
-
s v

. v K ; 1 ' .
" ‘t . y

Table VII-7 fo{ the rglétionship between utbanitm and poverty; Table VII-19 for the rela-

tionship with poverty; and Table VII-45 for the relationship with incidence of summer

school; Hoepfrer etal, 1977. - .~ ' 4. ' - :

\

School E:grollment. Enroliment projections were made by enrollment categories and by
absolute student counts. Table 13-3presents the enrollment distribution by five categories
of school size \and Table 15-4 presents projected mean values of total school enrofiment
and of enroliment by grade.

In all five enroliment categorigs the second-year s%nple projections are within 1 percent of -
» the projections of the Principal Sample. Thed¥cond-year sample, ¥n fact, appears to be bet- -
ter in this respect than the first-year sample from which it came. -

.

Table 15-2

Projected Percentages of U.S. Public Schools With Grades
in the 1-6 Range, by Urbanism of School

’ a

. Principal First-Year ' Second‘-Ye.ar
* Sample of Sample of. ’ Sample
UrBinism o~ . © O\ 4,750 243 - 95 ¢

- | Schools Schools »  Schools ¢
City of over 200,000 2, 10.8 12.0 .
Qn(y of 50,000 to 200,000 or suburb --25.4 25.7 : 29.2 :
Cuty under 50.000 or rural near city 38.5 36.4, ’ 33.2

" Rural area not near city .49 271 * 256 (
J
@ L]

* Table 15-3

. \AProj_ed'ed Pekentagm of U.S. Public Schools With Grades
in-the 1-6 Range, by Enrolimént of Schﬂ\ T

~

. . ' X Principal First-Year -« °. Second-Year

Enroflment in . Sample of . SamzP!e of Sample of
Grades 16 © . 4750 - 43 . . 95

. Schools | Schools . Schools e

1-200 ‘ 28.4 o " 341 29.4 .
~201-400 ‘ 40.4 40.1 40.6
i 401-600 ' 21.4 " es ¥ ) 215
N 601-800 - 70 o NP SN ~ 67
801-2,800 . 27 C 20, 1.8

257
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From ‘the projected enrollment numbefs in Table 15-4, it can be seen that the second-year -
sample 1s compdsed of slightly larger schqols than in either of the comparison samples. The

‘larger enrollments are primarily at the primary grades, while the upper grades in the

second-year sample are somewhat smaller (see Table VIi-45 1n Hoepfner et al., 1977, for

" the relation between \enrollment and the availability of summer ‘school).

[

Student Poverty. Three. categories of poverty concentration of the schools were em-
ployed to test the projections of the second-year sample. From Table '15-5 it can be seen
that the projections of the second-year sample over-estimate the high-poverty category by 7
percent and.underestimate the lower poverty categories. These.errors are directly expect-

t

able outcomes from the secondary selection cnterion of poverty that was used for the

second-year sample.

&

Projected Percentages of U.S. Public Schools With

Table 15-4

~

Grades in the 1-6 Range-

’ Principal First-Year Second-Year
Enrollment Sample of ., Sample of Sample of
Averages 4,750 243 95
Schools Schools Schools ¢
Schédl Total 33393 320 05 342 40
Crade 1 » 6282 ° ) 3979 6387
Y cugde 58 74 55 21° 60 19
Gfade 3 58 91 J 5453 60 33
Kirade 4 ; . 3591 3971
" Gpade 5 D 6593 - 61 47 ' 64 60
. -
ﬁde 6 Y 7563 7301 63 29

A

Table 15-5

N

Projected Percentages of U.S. Piblic Schools With Grades

—— “’
) in the 1-6 Range, by Student Pqverty Level . -
. . . 7
, Principal First-Year Second;Yedr
Percentage of Students . Sample of Sample of . Sample of i
- Below Poverty © 4,750 243 .95 .
~ . . ) Schock)l.s‘,e Schools $chools |
. 0-20 516 . 3500 46.5 ’
! 2150 . e 323 37 304
. 317100 el e 183 231
° f
\
i g
~. 2 L . ’
. » . .
2587 -
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Minonty Concentration. , Projections from the second-year sample of percentages of
schools with each of four categories of minonty concentrations are accurate o less than
2 percent The second-year sample projectiops tend to underestimate the low-concentra-
tion categones and to overestimaté the high-concentration categories, clearly the result
of the >econdary selection cnteria ot poverty and low achievement used for the second-

year sam ple ‘ . ‘ ) {

Race Ethnicity. On the_ basts of- the projectsons from Table 136 it would be expected

\that some racial’ethnic | groups will be overrepresented in projections from the second-year

sample. In Table 13- it can be seen that the greatest overrepresentafion is of the Black

‘ Table 15-6

‘

Projected Percentages of U.S. Public Schools With Grades

a in the 1-6 Range, by Minority Contentration .
) Principal i First-Year - Second-Year
Percentage of Sample of Sample of Sample of .
¢ Minority Students 4,750 243 - 95
. Schools Schools Schools
019 68.4  ° 710 661
2049 ) . 16 4 © 156 153
o 5079 : =2 66 91
80-100 + 80 68 95 )
. rd
% S
7’ . . Table 15-7
‘ , Projected Percentages’of Students Enrolled in U.S. Public Schools
- I~ with Gfadbs in the 1-6 Range, by Racial/Ethnic Group
guu—n : _
oy . . ) !;jEW/OCR 1973 Principal First-Year Second-Year
Racial/Ethnic Directory « » Sample of Sample of Sample of
,Group Universe 4,750 243 95
A Projection® Schools Schools Schools
. - ﬁ ] T
. Amerncan Indian {52 0N 093 077
Asian Amencan 032 b 995 101 06t y
Black 1522 1617 1353 : 18.44
Spanish Hentage 3 41 575 : 574 K 563
White "8 13 “6 22 87" ) 7455

4
t -
4 ' M

~ .

- &
*This sampie systematically exciuded 8 3 percent yt the public schuol students those who are associated with !
‘smalnl «choo) drstercts v
o ]
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percentage Percentages of other ractallethnic groups are fairly close, being less than 2
percentage points away from the projections of the Principal Sample. The overrepresen-
tation_af mynonty students s clearly the result of the selection critena of poverty and
low dchievement. ’ .
Concentration of Low-Achieving Students. The percentages of schools in three catego-
nes of percentages of students reading one grade or more below grade level were projected
for the three samples, as reported in Table 15-8. The second-year san(ple projections over-
estimate the percentages of schools with larger percentages of low-achieving students. This
finding 1s an indirect result of the secondary sample-selﬁtlon criterion of low achievemenit.

Three-Year Stability Projections were made to three categones of school stability, de-
fined by the percentage of students who remain in the school for three or more years, dis-
counting matriculants and graduates. From Table 15-9, it can be seen that the second-year
sample ovetestimates the percentage of the more stable (less mobility) schools by almost
5 percent. .

‘ Table 15-8 o - -

Projected Percentages of U.S. Public Schools With Grades.in the
i 1-6 Range, by Concentration of Low~Achieving Students

[ P
i Principal First-Y;ar . Second-Year
Percentages of Students Sample of " Sample of Sample of
Reading Below 4,750 ’ 243 95
Grade Level Schools __ Schools _“.  schools
RN 5 . 50.8 . 408 : n — 339
e © 2150 ’ 138.0 b 48.1 503

51-100 112 . i QJS.S

s S Table 15-9 y
) = y . 9 . . )
" Projected Percentages of U.S. Public Schools W}'l Grades in the
1-6 Rarfge, by Three-Year School Stability 4 s
e Principal * " First-Year Second-Year
Three-Year Stability Sample of Sample of - Sample of
(Non-Moability) of 4750 243 95
Student Body ) schools = -Schools Schools
Low (0-60% stay) 17 42 1339 _ T 1379
Medium .(61-80% stay) 23.41 © 2872 - 22.06
-High (81-100% stay) 59.17 . 37 90 64.15

r'



" Grade-Span Type of School. Although schools embrace almost every conceivable com-
bination of grades, four logical categories were defined and the percentages of schools in
each category were projected from the three samples. The results in Table 15-10 indicate
that the second-year sample overestimates the percentage of full six-grade schools, a direct
result of that exact preference in the selection of the second-year sample. ..
CE Funding Four nan<ndependent categories of schools were created according to
whether or not they received certain kinds of CE funds. The comparison of percentages of ™
schools 1n each category, presented in Table 15-11, indicates that the second-year sample
overestimates the percentage of Title | participating, schools by about 6 percent. This dif-
ference 1s probably not as large as it appears, due to the different years tn which the data

"were collected and the recent trend for more schools to participate in specially 'funded

compensatory programs. N

s

Table 15-10
e . i :
Projected Percentages of U.S. Public. Schools With Grades in the
: " 1-6 Range, by Grade-Span Type

8 Principal First-Year Second-Year
Type of School . Sample of Sample of Sample of
by Erade Span 4,750 243 95
M Scheols * Schools . Schools
. L ?
Complete elementary 67.13 7505 79.93
Feeder elementary ‘ . 1238 . 672 656 .
Pamary ’ 10 10 - 924 o 10.47
Intermediate/middle 10.39 ‘ 8.99 - 2.58
~ .
e
| ble 15-11 -
o R Table 1 \

-Proje(jteé' Percentages of U.S. Public Schools With Grades in the
1-6 Range, by Cothpensatory-Education thding Category

A
: Principal . First-Year Second-Year
Category by . : : .
Compensatory-Education Sa;"?;) of ) San;gge of Samgpsle of " .
Funding Source . . -\ . .
-~ Schools Schools . Schools
-~ N, {
Tltlg I funded 67 45 4 7376 R 73.29
Other federal funds _ 2833 i 2973 27 64
.. State funded 4182 44 70 44 29
District fundéd . 1552 . 2038 19.70 .
. R 3 - t ~
~
N e %

61 254 T -k




CONCLUSIONS " : *

? s, ’

Based" on the comparison's” of nine charactenstics, the second-year saniple provides no in-
formation thgt would lead us to expect serious or meaningful distortions in the comparative
analyses. Furthermore, it is capable of providing datd on which national prajections could
be based so that the pro;ectnons rarely have errors above 5 percent (the non-randomness of
\' the' selection would, however, prevent our calculating unbiased standard errors). In most
cases, the errors or projections are in the 1 and 2 percent range. It is concluded, therefore,
that the second year sample can well be considered a representative sample and that study
*findings will not be significantly biased by its nature.
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CHAPTER 16. ATTRITION OF STUDENTS FROM THE
‘ ~ SUSTAINING EFFECTS STUDY - ‘

s T . Henry ). Zagorski . R
Lawrence A. jordan_’ )
Jdward J, Colon LT,
", Over a full calendar year, a stable core of 75 percent of the students. in the Sus-
- . faining EI’fecfs Study (SES) remained enrolled in their schools, while the remaining
‘~ 25 percent moved into or out of the schools. In order to determine if the attrition ,
rate might be expected to bias the findings from the study, the rates were ana N
lyzed fortimportant subgroups in the study. The stable students were found to, co
have higher achievement scores than the attritors, so.piire longitudipal simples
" willk ngt be the same as a single-shot cross-sectional sample of the -natign. The
meanings of relational analyses of the study will probably not be affected by this,

e but aﬁrftion rates, considered in terms of additional student. characteristics, are
5 . expected to have co'mp/gx and recondite effects on comparisons amongStudergts‘
grouped by their participation in CE programs. e 51

Attrition is practically inevitable in a longitudinal fvestigation of the scope of SES. It is im-
) portant to detegmine the extent to which attrition is related to student characteristics and ’
analysis groups and whether attrition is likely to-confound the analyses.and interpretations
of treatment ‘effects of compensatory_education. Campbell and Stanley (1966) indicate that
attrition (experimental mortality) should be recognized as ari important threat to study inter- *
pretability (interna) validity). They state that ’mortality, lost cases, @nd cases on which only.
par{i}l’data are available, are troublesome to handle and are comimoply swept under-the
rug.” This is especially true when such cases offer alternative explanations of observed
educational-treatment gains. Anderson (1973) criticizes current longitudinal educational
‘evaluation st&dies'for seldom providing data on theerUmber and type of dropouts’ occurr- Y
ing, and argues that'attrition represents a major SQurce of potential error in conclusions
about the effects of éducational treatments. |
. . ., , /
This study of attrition was conducted to assist readers in evaluating results and canclusions «
of the SES. If the students analyzed jn the longitudinal investigation differ substantially from
students in the tota} saniple, both the internal validity 6f the study and the generalizability
of the conclystbns may be n to question. The pfimdry objective of the investigation
' reported, here was to examine hgw students in the longitudinal partion of the sample differ
from students who either left gfior to 4 full year's participation or enteréd the study, late,
The differénces were also exarhined for subgroups defined by geographic\rsion, district
size, race/ethnicity, receipt of ‘freeor reduced-price meals,,basiq-skills aghievement, and
selection for compensatory education. I .
) r ) ‘ : ° /o . “
The<data for the analysis came from seven major instrument fﬁles,“providing a merged data
- file consisting of all students having data from the Comprehensive Tests of Basic Skills

sy = o
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(CTBS), Student Backgroupd Checkhst (SBC), and Compensatory Edutation Roster (CER),. .
from the Fall of 1976 to the Winter of 1977. Duning this penod, the CTBS had been adminis-
tered three times and the' SBC and CER were each administered twicé. From the merged
~_file, students were selected who were present “for at least one complete CTBS administra- . |
tion, were 1n grades 1 through 5 during the st year in the 95 schools constituting the Year
2 Representative Sample, and were not involuntary transfers between these schools and
non-study, schools (due to school grade-structuning within some districts). The total sample
consisted of 35,808 students. The students wege classified into six"attrition groups described
Jn»Table 16-1, depending on the pattern of CTBS data they provided. The groups are coded
-in the left column of Table 16-1 with ‘P" for ‘Present’ and ‘A’ for ‘Absent’ for éach test ad
mimstration in sequence

A
TABULATIONS OF ACHIEVEMENT ! N
The PPP, PPA, PAA attntion groups in Table 16-1 have scores on the reading and math
achievement tests for the Fall, 1976 CTBS.administration, while the PPP, APP, and AAP attri-
tion groups have scores for the Fall, 1977 admimistration. The sixth group shown in Table
16-1 (APA) does not have data for either of these administrations, so it was omitted from the
: g:alysns of achievement scores. A series_of three-group comparisons was madegor each test
casion, basic skill, and cohert, using one-way"”ANOVA. Preliminary analy3is on a 5 per-
cent subsample shqwed that CTBS percentile scores, probit transformations of the percen-
tiles, and vertical-scale scores all yielded essentially the same-pattern of results. Therefore,
the analyses presented here are in the form of the more easily interpreted percentile scores.
Each ANOVA was supplZTnted by a Duncan Multiple Range Test to examine the signifi-
cance of the three pair-wise group differences (1 vs. 2, 1 vs. 3, and 2svs:-3). Results of the
analysis are reported in Table 16-2. There are 20 ANOVAs represemﬁsit the table (2 test
occasions x 2 basic skills x 5' cohorts). All 20 overall F ratios are significant at the .0001
level. Pair-wise group differences that are not significant at the .01 level by the Duncan Test
are marked by connected ‘bullets’ (e.g., in cohort 4-5 for the first test administration, the
reading and math panr-wn§ comparisons for the PPP and PPA groups are not significant).

An examination of the paired comparisons shows that students remaining in the study gen-
erally have higher achievement levgls thap the other students across subject areas, cohorts, |
and administrations. On the average, the PPP group exceeds the PPA group by 4.1 percen-

tile poipts (this difference 1514 0 , where 0 = 28.8, as based on the average within-group
vanance), the APP group baopercentule points (.18 ¢ ), the AAP group by 7.5 percentile |
points (.26 @), and the PAA gfoup by 9.8 percentile points (.34 o). Using Cohen'’s (1969)‘ |
criterion for evaluating the size of mean differences, these obtained differences would be -
consrdered in the neighborhood of ‘small’ effects (.20 @), and not large enough for
‘medium’ effects (.50 Another commonly used criterion, although intended to be ap-
phed to program effé®®, is that differences of .33 ¢ can be considered “educationally
sigficant” (Hayst, Tallmadge, and Wood, 1975) and, by this criterion, the PPP-PAA mean |
difference can be considered an educationally significant one. If treatmeént effects of about

the same size are competing with these attrition effects, of course, the attrition effects may _

be very important as confounding factors for the analyses. .

. t
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* Attritidn G}oups Used for Analysis

wt
Numbers of
Students

Percentages
o! Students

— .
Desg}ipﬁon ' \

a

PPA

E

TOTALS -

« 21,392

4,150

1,707

35,808

59.7

16

¥

8.7,

4.8

1.8 .

B vf:‘ *

" .- sigts:grimarily of students who transferred out

* school years.

Present for each of the three test admlmstratnons
A small group of students that wassabsent fron‘i
the second administration but present for both
the first and thyrd is also in this group, because
their absence cannot be consudered attntion from-
. the study.

s 4 i

> Absent for the third test admnistration only. This

group is likely composed of students who trans-
ferred ouf*between schpdl years. However, some
students who were still enrolled, but were absent
for the third"test administration 1n spite of make
up testing, arerm this group.

-

) P$e_§ent for the ﬁrs‘tere/m administration but absent x
frony the two subsequent ones. This group con-
dbiring’the school year. However, it also includes

¥students who were absent during the spring tests;
then transferred to anéther school between

.

-~
Absent for the first test admnmstatloh but present\
for the following two. These could be students~
who were absent during the first administration

" in spite; of make-up testing or students who
transferred in during the regular school year.

-
\

Absent from both thé first and second test ad- -
ministration, but present for the third. These are
probably stydents who transferred in between

schoo! ycars.”
¢ ® [y

h L3
Present for only the second test administrati
Consists pnmanly of Students who transferre

B

/

a

dunng the (egular.schoef/%ér, then transferred

t again, between schodl years? Ma)'/ also in- -

clude gew or old students wuth one or more
absencés in splte of make- up‘:est;ng . N

-
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As shown in Table 16-2, the PAA group is significantly lower than the PPA group for all five
c{ohoﬁs. Although both groups include some students wha did not transfer but were merely
absent from the test administration, the PAA-PPA comparison strongly suggests that stu-
dents whsytransfer out in the middle of a school year have lowef achievement levels than’
those who transfer out between school years.dn the right half of Table 16-2, the comparison
of the two groups absent for the first and second test administrations indicates few consis-

- tent differences between students who transferred in during the school year (APP) and
those who tansferred 11 between school years (AAP). Inspection of the connected “bullets’*
in Table 16-2 also indicates that group differences are similar for reading and math scores,
and-are similar for all cohorts,

:The calculations performied for Table 16-2 were repeated by proportionally weighting the
+ Students in each grade according to the SES sampling cell in which they reside. The
resulting weighted means are_presented in Table  16-3. The ANOVA F-ratibs and Duncan

L

Table 16-2 )

Unweighted Comparisons of Reading and Math Percentile
. Means for Attrition Groups, by Cohort

) Fall, 1976 Data -Fall, 1977 Data

AY -

Group . Group | .
"~ Code’. N Reading  Math . Code N Reading Math

PPP 4885 481 ° 486 “ PPP 4,885 522. 53.2

' PPA 1,066 °44.0 . 453 . APP 474 480 ' 48.4

PAA 876 _ 379 40.3 AAP 1,115 44.1 43.2
N [}

PPP ¢+ 4380 474 488, o PPP 4380 518 518
.PPA . 979" 435 4‘% . APP "352 464 4567,"
PAA 702 381 38 ARP 991 416 419

PPP 4506 366 ¢ 474 PP 4506 511 071
PPA 924 404+ 433 . app 358 470 ] 2i
PAA | 615 359, '384 AAP 808 456 & 448

- 4 v . e .
PPP 4,138 472 4791‘ T PPP 4,138 , 501 483

PPA 706 458 464 /’cP'P 303 440 436

PAA 534 3727 a07™ . AAP 789 44.8 448

-
-

PPP 3483 496 503 .0 PPP 3,483 529 530
PPA 475 441 431 = APP < . 220 43.7I 433 ¢e
PAK 38 B79r 379 AAP 535 453 456

Y v

- ~ o '
Note  Connected bullets indicate non-signiticant pair-wise difiefences ot the mieans Numbers of stydents are .
the same across both administrations only for the PPP group Other groups and totals, ot course, are coms - *
posed ot ditterent fumbers ot cases , e )

’ _'281)
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Tests are not applidable here qince,’ in effect, fthe table reflects ‘population estimates’ and
the mean square error calculations ate not meaningful. Strictly.speaking, the use of the total_
grade sample weights to compute mean gstimates for subpopulations within grade is not
_legitimate. However, the procedure was not employed with the aim of making grade sub-
population estimates. Rather, it was simply adopted as a device to examine how the
weights and the percentile scores would intera¢t to modify the observed unweighted dif-

ferences between the attrition groups. .
: . . .

Comparison of the weighted group means in Table 16-3 with the unweighted ones in Table
16-2 across all test occasions, subjects, and cohorts shows that the PPP group increased by
an average of2.9. percentile points, the PPA group by 1.2 percentile points, and the PAA
group by 2.3 percentile points, while the APP_and AAP groups decreased shightly. Thus,
there 1s a slight tendency for the overall mean differences between the PPP group and the
other groups to increase when weighting 1s applied.

' ' N
74 Table 16-3 - .

Weighted Comparisons of Reading and Math )
Percentile Means for Attrition Groups, by Cohort -

. Grade ‘. Fall, 1976 Data . > Fall, 1977 Data
[ Cohort Group ) Group S
Code Reading Ma}h i Code Reading Math
— : ——
, PPP 507 513 . . PPP 553 '55.0
1.2 . PPA 44 6 471 APP 477 48 4
' , PAA - 7399 418 AAP 455 45.7
PPP 496 522 PPP 557 "56.6
2:3 . PPA 442 47 4 " APP 475 ., 482
PAA" 371, .39.2 AAP 431 44.2
\¥ ‘e
PPP 49 6 50.2 PP 54.3 543
34 . PPA 43.0 457 APP 45.6 47 4
PAA - 387 - 403 ) AAP 43.4 419
’ PPP 7 504 50.4 pPP 53.4 51.8
45 PPA 46 1 47 2 app Vo453 439
1. . PAA 40 2 434, AAP 43.4 43.4
" pi 51 4 529 PPP 544 - 558
s - | PPA 422 45.0 APP 439 371
Lol PAA 31 419 AAP 438 44.6
[ . > ~
! = » 1
(%) . 2 \(} ()
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TABULATIONS OF STUDENT BACKGROUND AND OTHER CHARACTERISTICS

"The six attrition groups shown in Table 16-1 were combined into three attrition categories,

* dinators categorized ‘students who had already departed) resulte

or -

as follows: ’ .
Attrition Category Attrition Groups
Departed - PPA, PAA, &PA
Entered " APP, AAP )
Retained g PPP

{ ) : . /

The 35,808 students (all cohorts cQmbined) were_eross-tabulated.using the attntion category
as one dimension, and region, district size, basic-skills achievement level, race/ethnicity,
receipt of free or reduced-price meals, and reading and math CE participation, in turn, as
the second dimension. The results appear in Table 16-4. . .
There were small amdunts of missing data for some of the charactenstics teported in Table
16-4, due tQ incomplete responses. The cases could be assigned to attntion groups based
on the CTBS, but they were missing information on the SBC and CER. Accordingly, for each
missing SBC and CER ‘characteristic, the cells witth‘ each column were .adjusted by
distributing the cases with missing data in the same proportions as the cases that had-data
available. Row percentages were then computed using the adjusted cell frequencies. The
chi-squgre values computed for both the adjusted and unadjusted tables were all significant
atthe .0001 level. All the tabulations involving reading and math CE participation were fur-
ther adjusted to counteract the effects of school reporting errors on the CER for CE students
who left the study during the school year. These errors (amty‘%ities in how school cogr~
< in mumerous CE students
being reported as non-CE students, which artificially inflated the retention rates for the pro-
gram categories and, deflated them for the non-program categorjes. (The adjustment con-
sisted of converting the CE status data for all students who left the study during the school
year (PAA group) into missing value indicators, and then prorating the tabulations in the
same manner as that described above for students having no‘GER data.)

The retention rates in Table 16-4 are combined and summarized in Table 16-5, which shows
the percentages of students in the 'Retained’ category within several classifications of stu-
dent characteristics, ranked in order from- highest. to lowest.*The percentages in Table 16-5

.are not independent of one another, because students irf one set of characteristics are also

included in all other sets. However, the general trend of the findings is still clearly visible.
Students in small districts have the highest retention rates (71.2 percent), while students
residing in the Pacific region have the lowest retention rates (50.1 percent). As’expected,

. students in large districts, students with low achievement, recipients of free or, reduced-

price meals, and minority students all tend.to have low retentieg rates. Other:CE partici-
pants in Title | schools also show a relatively low retention rate. Students in the Midwest,
Southeast, and Nottheast, regular afhievers, and non-recipients of free or reduced-price

meals show relatively high retention/rates. ¢
. <
g 29 |
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*Table 16-4
19

Percentages of ‘Students in the Representative Sample by-Attrition Category and
3 by Region, District Size, Basic-Skills Achievement Level, Race/Ethnicity,
=™ Receipt of Free or Reduced-Price Meals, and Reading and Math CE Status - -

» v 2
. k ) ‘ Attrition Category >
Characteristic v - i g(()):::t
Departed Entered Retained
. Region ‘
Northeast 215 146 63.9 11,207
Southeast oo 217 134 . 649 4,255
. Midwest . * 21 4 130 649 " 3,480
Central o ; 219, T 202 579 9,818 ,
<Y Pacic—— 314 18.5 50 1 7,048
Dustrict Size :
Small . o (161 127 712 9,078
Medium 25.0 . 175 ’575 9,983
Large - 270, 18 1 549 16,747 {
. Ces .
v [~Basic-Skills Achievement Level .
Low (at or below 35th percentile) 281 17.9 54.0 14,564
Regular (above 35th percentile) ‘206 . ! 15.7 N 63.7 21,248 P
+ M ' 1 4 “
Race/Ethnicity 4t o v : ‘ "
Black . ‘ 256 169 575 . 7,867 '
Hispanic Y 287 181 53.2 3,861
Other _ \ o2 16.3 615 04,080
. '
Free or?'Reduced-Pricé Meals (poverty) ’ R . R
Receive | : 278 . 177 . 54.4 15,320, , .
Do ndt receive : 5 205 15.8 63.7° 20,488
Reading CE Status; Students Receve * : ‘ ) . .
Title | plus other CE i 294 .. 81 ' 62.5 706
Tile | only o 239 _ 70 59.1 5,195 - :
v Other CE in Title | schools -°315 T 136 ~ 549 T 2334
Other CE in other-CE schools 28.0 16.1 . 55.9 1,348
= No CE in Title | schools -20.3 19.0 60.7 16,528
No CE in other-CE schools . \ 260 __ /1 12.2 618 ~ ~ 7,048 -
: « No CE 1n non-CE schools  ~ 273 *17.4 ¥ 553 - 2,649 ¢
| _ Math CE Status; Students Receive * .~ . . . K .
TFatle | plus other GE . 271 146 . 583 ‘362
Tlelonly - 25.0 17.1 579 .- 3,369
"Other CE in Title | schools 322 13.7 54.1 1,753 T
Other CE 1n other-CE schools 25.5 Y184 56.1 v 885 4
No CE in Title 1 schools ~ 20.9 418.4 60.7 19,280 , |
™ No CE g other-CE schools © 265 12.1 61.4. .- 7,510 .
No CE in non-CE schools 273 17.4 B 2,649 |
y - LY 2,
Total Count 8,471 5,945 . 21,932 35,808
— T
< TR
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. % . .
LOG-LINEAR ANALYSES OF THE. JOINT EFFECTS OF ACHIEVEMENT, POVERTY,
ETHNICITY, URBANISM, AND REGION ON RETENTION RATES /
The MULTIQUAL'progra}n (Bock and.Yates, 1973) was used to model retention rates as a
function of the classifying. variables, in order to assess the joint_or combined effects of the
variables. As showr in Table 16-5, students’in small districts and students in the Midwest,
Southeast and Northeast regions,tend to have high retentioh rates. It.is of interest to know
whether Urbanism and Region are independently related to retention or whether these par-
ticular regions have higher retention rates because they also tend to have smaller schoot
districts. Simtlarly, Table 16-5 shows' that Hispanic students and students in the Pacific
region tend to have low retention rates: If ethnicity and region are independently related to

. -

Table 16-5

?

Rank,Ordering of Classifications of Students, by
. the Rercentages of Students Retained

i

I Pereentages
Rank Student Classifications | " Retained
1 Students in small districts ~~ ~ - . 712,
PN Students in the Midwest 64.9
© 3N Students in the Southeast . & 649
4 - © Students in the Northeast - ©3 639
g 5 " Students not receiving tree or reduced-price meals .637
6 \ Students achieving at regular levels 63.7
7 Students not selected for CE services in other-CE schools, _. 61.6
8 White and non-black or non-Hispanic students 615
J N
9 - 4 Students selected for Title 1 and other-CE services 61 1
/\O Students not selected tor CE services in Title | schools 60
’l 1] Stlidents receiving €E services from Title | only 586
12 Students in the Central U $ ) 579
3 Students in medium-sized distnicts } 57.5
14 Black students 57.5
15, Students selected for CE services ui other-CE schools 56 0.
o6 Studenys in schools with na CE 553
K § . .
17 f% Students in large districts 54.9
18 Students selected tor other-CE services in Title | schools 54.6
419 Students receiving freé or reduceg-prlce meals . » 54 4
20 Studenfs achieving at lew levels . 54.0
2] .. Hispanic students, 53.2
22 Students in'the Pacitic region of the U S - 50.1
‘ .
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‘retention, then we would predict that Hispanic students in the Pacific region would have
particularly low retention rates. On the other hand, since almost exactly half of the Hispanic
students are from the Pavific region (49.9 percent), we could find by an analysis of joint
effects that the Pacific regioh has low retention Tates becalide of a disproportionate number
of Hispanic students or, if region is the primary factor, that Hispanic students have low
‘retentrontrates because they happen to come disproportionately from the Pacific region.
When we look at ethnicity and region together, as shown below, we find that none of these
“results is obtaine@. In fact, Hispanic students in the Pacific region tend to have rather
average retention rates, and we must look_elsewhere for a basis of the low retention rates
among I;ﬁspan:i and Pacific region students. Thus, it is important to assess the jaint effects
of variables, since an examination of vlanables one at a time can be misleading. ‘

- .
5

Our. approach to assess the joint effects of the varables is by means of an N-way table
of frequencies for. students retained and nof retained, by N-1 classifying variables. Re-
tention rate is then considered the ‘responsé factor’ or dependent varable in a log-linear
model, and the N-1 other vanables are considered the ‘subject factors’ or indepen-
dent variables. o . ’
. -

This approach does have some disadvantages. It 1s not pralctlcal to model all of the classi-
fying vanables simultaneously, because ther_e,,are'hmuts to the size of problems handled by
the MULTIQUAL program, and because cell sizes become quite small and the cell retengion.
- rates become correspondingly unstable with too many classifying vanables. Accordingly,
" ‘we attempted to examine a number of cross-classifications having three or four classifying
vanables Fdra first analysis of jojnt effects, we examined five tables having the form: VARI-
ABLE x COHORT x CE-CROWJP x RETENIION, substituting the variables ACHIEVEMENT,
LOW INCOME, ETHNICITY, Q@BANISM and)BEGION, in turn, for the VARIABLE term in
sthe abofe model. * ' oo .

e
’
’

Throughout the remainder of thls,\section, we will capitalize the names of qualitative vari-
ables,"'which will have categories defihed s follows: - A .

ACH’IEVEMEN‘T Low—Scored at\i3rd 'PEFCEDUIE or below on Total CTBS at the’ first

' recorded administration. Regular—Otherwise. Ve
. ~ . < ~
: » i ,
LOW INCOME: }Poor—Recipient of free or reduced-price meals. Non-Poor—Not a -
s récipient. Missing-=$8C (basis for this classification)-not available.
; « - . . » .
' 9 i " . - ~ : - N : .
ETHNICITY: Black, Hispanic, or White/Other—as shown on SBC. Missing—SBC
/\ not available. T e e - .
~ [ . . - 4
. c e . . »
URBANI/S;A' Small, Mediunt, or Large district size—a surrogate available from sam-
S pling frame. . IR ) '
‘&‘ N

REG}O'DJ' K Northeast (Standard Federal Regions I, I, 1l1), Southeast (IV), Midwest
. ° 7 (V) Central V1, VII, VIID, or Paeific (IX, X)—available from sampling-
frame. _ ' . '

° “
. . . ’
" . .

. ~ M
"
. . R




CE-GROUP: Title I, Other CE, or Non-CE—Participants in Title 1, Other-CE, or Non-
CE programs, respectively. (This vanable was defined only in terms of .
Reading CE, since t wa$ felt that Math CE would yleld essentially iden-
. tical results.) .
RETENTION: Yes—Stident has valid CTBS data for fall test admlnlstratlons (PPP group
. in Table 1). No—Otherwise.

A Y

-

The Yariables and their categories should be mostly self-explanatory. Note that the students
with missing data for LOW INCOME are also 'missing data for ETHNICITY, since these
variables were obtained from the same instrument. The REGION variable was’ collapsed
from ten categories to five categori€s, with the aim of obtaining fewer regions having more
equal population sizes; ten categories were felt to be too many to handle analytically using
MULTIQUAL. The ETHNICITY and CE-GROUP categories have been similarly collapsed.
Finally, the two RETENTION categories contrast the PPP STUDENTS (retained) with all
others (not retained). The log-linear model analyzes retention rates ‘as a function of the
classifying variables or, more precisely, they model /dgits having a one-to-one relation-
ship with the Retention tates (Y2 £n [Retained/Not Retained]) as a function of the classi-
fying variables. . . - :

ACHIEVEMENT COHORT, AND CE:GROUP T

The ACHIEVEMENTX COHORT x CE dROUP x RETENTION analysns is typical, and will be- .

discussed in detail in order to illustrate the method. i .

~

Ta}JIe 16-6 summarizes the log:linear -analysis of these variables. In the language of -the
MULTIQUAL program, ATHIEVEMENT, COHORT and CE:GROUP were considered as

'subject factors,’ and RETENTION as the ‘response factor.” All 35,808 studerits were

" classified mto one of the cells of the resulting table, and for this table we, obtained an
overall X (30) = 604.66. (p < .001), indicating wide variations in the retention’ rates for
the cells. (If all 30 célls—two levels of ACHIEVEMENT, by five levels of @OHORT, by three

levels of CE-GROUP—had identical rgtention rates, this X2 would have been zero. The.

high x2 vglue mdlcates a poor fit of the model requiring aII cells'to have identsal rates.y

As shown in the top panel of Table 16-6, all but 8.9 percent of the vartation in- retentlor-m

1ates is accounted for by the three main effects, and all but 0.9 percent by the main effects

. and the three, two-way interactions. Thus, we can predict retention rates quite'well as a
function of the main effects, but further precision is provided by includinggene or more of
the two-way interactions. The three-way interaction is not needed, since X 2(8) = 5. 69,
(WhICh is not sugnlﬁcant after the two-way interactions are entered. i
When we attempt to isolate the main effects and interactions that are most strongly related
to retention rates, we have a minor problem, which is that the results depend to some ex-
tent on the order in which the classifying variables are entered. As in a stepwise multiple
regression analysis, thé cIassnfymg variables tend to account for more of the vanatlon in

-




\ . . Table 16-6 ' -
e - . .
* Log-Linear Analysis of Retention as a Function of
ACHIEVEMENT, COHORT, and CE-GROUP
’ 2 . - Percentag
Hffect X df  Probabilty Yota i
; =
. * Total X
Constant - “ : 604.66 © 297 < 001 100.0
All Main Effects . 53.78 22 ' < .001 8.9
All 2Way Interactions T 5.69 8 682 0.9
o | Full Model S . 0.00 0 - 0o
- - 2 s,
) . . o ) Parition of X2
, - ° t ® '
ACHIEVEMENT ' 314.47-334.38 1 001 52 0-55.3
COHORT . ' 189 36:20250° 4 001 313335
CE-GROUP : f 2296 42.35 2 ©o00 3.8 7.0
: 4 .
ACHIEVEMENT x COHORT 0.86- 3.69 4 930-.450 01-06
. ACHIEVEMENT x CE-GROUP 29.55- 30 90 2 001 £9. 5.1
COHORT x Ct-GROUP 1w .+ 13751745 8 089-026 2329
"] ACHIEVEMENT x COHORT x CE-GROUP - 569 8 0.9
L - ) - d
o ¢ -

-

)

\ ’

rates when they are entered into the model at an early step than when they are entered ata
late step. In the lower panél of Table 16-6, rangés of observed* X2 values are reported for all ;
possible orders of main effects and then controlling for main effects, for all possible orders - -
*. of two-way interactjons. These ranges are usually narrow, and presumably bracket the
true’ X 2 values. As main effects, ACHIEVEMENT, COHORT and CE-GROUP all account
for significant variation in retention rates, with ACHIEVEMENT and COHORT together ac-
counting for over 80 percent of the variation, and CE-GROUP accounting for a Thuch
- smaller percentage. There is also a significant ACHIEVEMENT x CE-GROUP interaction,
and borderline, COHORT x CE-GROUP interaction. The ACHIEVEMENT x COHORT Inter-
action is the smallest effect, and is clearly not significant.

v
’

\

Table 16-7 displays the marginal tables of retention rates for all significant or near-significant
terms in the model. ACHIEVEMENT accounts fot the largest differenges in retention rates,
with a 10 percent difference between low and regular achievers, COHORT is also an im-

' portant differentiator of retention rates, which increase’in a linear manger from 56 percent
for Cohort 1-2 to 66 percent for Co ort 5-6. Thus, low achievers and students in the lower
cohorts tend to have lower retention rates than regulat aghievers and students in the higher

. cohorts. The CE-GROUP effect is smaller than the other two main effects, and shows that
-the other-CE group has Igwer retention than the ather two groups, and that Title Y group has
slightly, lower retention (2 percent lower) than the non-CE group.

- ~
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Table 16-7 ‘ e

¢ Marginal Values of Retention Rates for Sngmflcant Effects in-the \
\\ ACHIEVEMENT x COHORT x CE GROUP x RETENTION Analysis of Table 16-6

\ ‘ . - " N Low Regular !
) L4
ACHIEVEMENT : ) g 54 64 .
—/ . )
. 1.2 23 . 3.4 4.5 ‘56
COHORT ' 56 57 60 62 " 66
- —  Other . ' .
§ Tlge | CE NOn-CE ) . -
f . CE-GROUP 59 55 61
Other
. 'Inle‘ | cE Non-CE
. “ ) ~ )
ACHIEVEMENT Low 57° . 54 52
T < CE-GROUP Regular . F 64 . 5 ) 64
. . {
{Diffetence) (07) (02) (12)
“. . ()ther\ - ’
. ‘ / Title | CE Non-CE
1.2 - 54 52 57 : |
COHORT x ;i ] 2; 32 . '28 .
L CE-GROUP ) ot ' ,
° &5 63 61 62
56 64 6k 67
% 0

The result for the main effects must be qualified, however, by the results for the ACHIEVE-
MENT x CE-GROUP interaction. ACHIEVEMENT s associated with only a 2 percent dif-
ference in retention for the other-CE students, but a 7 percent difference for Title | students, I

and a 12 percent _difference for non- CE students. This interaction has important implica-
tions for an analysis of achieverrient gains in the longitudinal study. In a cemparison of Title -

| and non-CE students, for example, we will find that the Title | group has a higher retention

rate for low achievers that the non-CE gfoup. This differential retention rate can be con-
sidefed to be.a benefit of Title | programs, because they are apparently more successful in
keeping low achievers in school, but it may also have the inadvertent effect of makmg Title |
seem gcademically harmful since there are more low achievers availablé for retesting in the |
Title | group This would be true, of course, if the opposite effects of regression did not {
operate and if the comparison group truly represented its national population (but see the

- S >
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article on the reduced sample in this volume that indicates that our comparison groups are,
slightly more biased towards low achieversthan the Title | group). Thus, if Title | and non-
Ct programs had the same effect on achievement, the non-CE group would tend to show
higher achievergent gains, solely as a function of differential retention rates and lower gains

—as a function of regression to the mean, but would not be much'influenced by the samphng
We will return to this point again in the conclusion.
The COHORT x CE-GROUP effect i1f Table 16-7 can be described as follows: wnthm each of
the CE groups, the retention rates increase for the higher cohorts, with ‘jumps’ or Iarger
shifts in the size of retention rates at the points indicated by horizontal lines; and the CO-
HORT x CE-GROUP interaction reflects the fact that these ‘jumps’ take place at different
pdints for different CE groups. This interaction should probably not be taken seriously, .
however, since the associated X2 s only marginally-significant, and does+not reach sig-
nificance at'the .05 level when the other two-way interaction terms are, entered firsg_This -
means that the effect would probably not be obtained, or would not be obtained in the
same form, qn replication. LY

' AC}iIEV’EMENT'ETHI;JICITY LOW INCOME, (’:E-GROUP AND RETENTION

When we repeated the analysis of the last sectron with LOW INCOME replacmg ACHIEVE
MENT, the resulting tables were very similar, apart« from the influence of the Missing-Qata ,
category for LOW INCOME. Students missing SBC data (about. 5 percent of the total) were
overwhelmingly from the PAA group, so these ‘students were présent for the fall CTBS ad-
ministration and then left before other kinds of data were collétted. We have no way of
assigning valid LOW INCOME or ETHNICITY categories to these students, but can assume
that they have relatively high proportions of free or reduced-price lunch recipients and
minorty students. We do have information about the relationship between ACHIEVEMENT .
and LOW INCOME, as shown in Table 16-8.~

Thus more low ach|e»ers than regular achievers are missing information on the LOW IN-
COME variable, &en though only 41.percent of students are classified as low achievers.
. There is also a fairly strong association between LOW INCOME and ACHIEVEMENT (with

.

~ ) ' \h&e 16-8

~ . ) , s
Cross-Tabulations of Students by ACHIEVEMENT and LOW INCOME Categories

~

P

. . + LOW INCOME
. . Poor Non-Pogr Missing Teotal
N . .
~ = ! Low . 8,791 4,770 1,008 14,569
ACHIEVEMENT Regular ' 562 .. 114775 . 83 21,239
- Percent Low LO1% T 24% 55% 41%
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the Midsing column omitted, ¢ = .349™or the remaining 2 x 2 table), so 1t#¥ not surprising
that the two vanables have similar re&ationshi_ps with RETENTION.
. . 8 .
As shown 1n Table 16-9. popr students had lower retention rates (58 percent) than non-poor
(67 percent), overall. but this result must be qualified by the results from the LOW INCOME
x CE-GROUP table. which indicate a 3 percent difference between poor and non-poor in
the other-CE group. a’6 percent difference in the Title I.group and a 10 percent difference 1n
“thg.non-CE group Thus is almost identical to the pattern obtained for the AFHIEVEMENT X
~ CE-GROUP interaction in Table 16-7. i " LI

’ < ! .
¢ Table 16-9
N - . e’ t
" Selected Marginal Tables of Retention Rates From a Log-Linear
. Analysis of LOW INCOME, COHORT, CE-GROUP and RETEN}TION

M /
Poor ¢ Non-Poor , Missing
LOW INCOME  ~ ° P E - .67 ' o | .
. — —
LOW INCOME Title | = [eo 66 ] 0
CE.CROUP Other CE 57 60 02
el . NonCE . 57 .67 01"
_( hl 5 £

'

These results for LOW INCOME and similar results for the ETHNICITY.variable led to an
attempt at predicting retention rates from ACHIEVEMENT, ETHNICIWTY, LOW INCOME and
CE-GROUP simultaneous¥. For this .analysis, students in the Missing category for LOW
INCOME and ETHNICITY were deleted, and the datd were collapsed across COHORT. The
statistical summary fof this analysis is given in Table 16-10. .

The resultssfrom this analysis are not simple to interpret. Table 16-10ndicated that a sfgniﬁ-
cant variation in rates 4s still present after all of the three-way interactions have been
entered. Over 96 percent of the variation in rates has been accounted for at that point, and
further fitting would probably not yield interpretable results. In the lower panel of Table
16-10, we can identify effects worthy of further examination, by selecting the effects that are
significant at the .05 level regardless of order of entry. By this criterion, we select all four
main effects, three of thé two-way interactions, and two of the three-way,in}era'ctions. The
model contaiNing only these effecté yields X2(15) = 32.83, p = .005, and may be regarded
as fitting reasonably well. The marginal values of retention rates for these. effects are given
in Table 16-11. ’ : ' )
In Table 16-11, we-can make certain generalizatiMut retention rates from the main-
- effect marginals:

* Regular achievers haye higher rate€ than-fow ach‘ievers.
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. ’ P Table 16-10 A
- (. » - 7 ¢ O
Log-Linear Analysissof RETENTION as Function >
of ACHIEVEMENT, ETHNICITY, LOW INCOME and CE-GROUP
e 2 ¢ - - Percentage
. Effect . X df ‘Probablllty of Total xz 4
—a ) °ﬁ
. Total X R
Constant = . LT ses ey 35 . <001 100 0 )
All Main Effects 159 62 29 <001 272 *
All 2.Way Interactions 5287 16 . <001 . 90 '
All 3-Way Interactions  + \ N -2 & <001, | - 33
. - Pantition of X2 ?
ACHIEVEMENT 106 72-241 57 1 <001 18 2412
ETHNICITY A . 13 50-104 89 2 '002-< 001 23179
LOW INCOME 125 54-285 67 1 <001 214483
CEGROUP' . 18065572 - 2 <oor 31-95
ACHIEVEMENT x ETHNJCITY . 135 439 ¢ 2 . 5122 111 0208
- . \ -
ACHIEVEMENT x LOW INCOME 003- 129 1 862- 256 0002
. ACHIEVEMENT x CE-GROUP 938 1472 .2 009: < 001 1625 .
ETHNICITY x LOW INCOME - 167- 647 2 434 039 03 11
ETHNICITY x CE-GROUP . 2064 7128 4 ' <001 .« 35122
LOW INCOME x CE-GROUP T 16 4570 70 2 < 00! 28121
- - r . . ’-’
ACHIEVEMENT x ETHNICITY x LOW INCOME 1266 1567 2 T002-< 00T 22-27,
ACHIEVEMENT x ETHNICITY x CE-GROUP . . 1095 1233 4 027. 015 19. 2.1 .
ACHIEVEMENT x LOW INCOME x CE-GROUP - 1622 313 2 A45. 209 0305
ETHNICITY x LOW INCQpME x CE-GROUP 472- 967 4 317. 046 0.8 1.1 *

.- ‘ -

-

.o Whitefother stucrents have htgher rates than black students and,black students have
higher rates than Htspamc students. )
— ‘ N ’ 3
. Non-poor students have' hig’her rates than poor ones. *
e Non-CE students have sftghtly highet rates than Title | students an;{iP Title |
have higher,rates than other-CE students™~ )

The ACHIEVEMENT and LOW INCOME main effects are the strongest and together
_account for over half of the " variation in rates. -

v \

As the interactions show, however, almost aII of the above generalizations fatl to hofd for
oné€ or more sybgroups. .

04 ~

Mast of the interactions in Table 16-11,involve the CE-GROUP variable, and especially the

:
- .
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EMC v D ) - 277 N . \-’

Aruitoxt provided by Eic . . .
. .




Table 16-11
- A
Marginal Values of Retention Rates for Significant Effects in
the ACHIEVEMENT x ETHNICITY x LOW INCOME x CE-GROUP x RETENTION
. Analysis of Table 16-10 .

-

-
> . N
..

™

Low §egular

ACHIEVEMENT . L 58 667

Hispanic White/Other

.

ETHNICITY Lél

LOW INCAME

Tifle |
.

CE GROUR - : ‘ [, 62
[} 3 a

ACHIEVEMEN® x CE-GROUP Low 60
. Reguiar 66

4

Black
ETHNICITY x CE-GROUP Hispanic

Whee/Other

. ) ‘e '
LOW INCOME x CE.GROLP Poor !
| Non-Poor

ACHIEVEMENT x ETHNICITY * Black

Hispanic Whlté/Other
x LOW INCOME

tow ¥ Reg, (Duf) Low; ‘Reg‘ Dy low Reg  (Diff) » °

Roor 8 61 (02 57 (o 53 88 (09
Non-Poor 60 73 (13)] Z 64 (09) 63 68 (05)
{Poor Non-Poor | -2 (=12 (-1 b =07} (= 07) ((-10) (-06 (04

ACHIEVEMENT x ETHNICITY Black . Hispanic White/Other
x CE-CROLP :

\

= low  Reg (D) Low Reg (Diff  Low Reg (Diff)
~ ~

Title | 63 61 -0 55 e (1] e , 68 ' (08
Other CE . 47 46 (- O | 6t 62 - (omn 62 {04)
Non-CF 58 68 (10| 51 . 58 (o7 67 (09}
(Title 1-Non-CE) (05) (-07) (-12[(dH (08 (04 ~0Nn (- o1

T
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Other-CE subgroup. As we have seen, the other-CE students ténd -to have low retention
rates, and do not show the usual difference in rate between low and reguiar achievers, or
between poor and non-poor students. When we examine the ETHNICITY x CE-GROUP
Interaction, however, we discover that the low rate for other-CE students is primarily due to
the very low rate for the black subgroup (47 percent), and that the Hispanic, subgroup actu-
ally has tts highest retention rate for other-CE students (61 percent. This probably iRdicates
that other-CE programs senving black students are different from the other-CE programs
serving Hispanic students. As shown in Table 16-12, it 1s also the case that white/other and
black students are more kkely to teceive Title | funds, while the reverse iS true for the His-
panig group (but‘a greater proportion of Hispanig students participate in Fstle | than erthe‘r
of the other groups).

1\‘ - /
t . -’ * ~
Table 16-12 ‘
Cell Frequencies for ETHNICITY x CE-GROUP Cross-Classification . }/ B

Title | Other CE Non-CE
Black 1.963 708 - a7 .
Hispanié 884 - 978 N 1,775
White Other 2,851 1,844 184214

These results suggest the need for caution in contrasting students reagiving other-CE funds
with other students, since the other-CE subgroup is somewhat heterogeneous. We cannot
say what role bilingual programs (technically not usually defined as ‘compensatory,” but
frequently considered as such by school personnel) play in thegee‘mdmgs. .

Three-way interactions are always difficult to characterize, and Table 16-11 includes two of
them. The ACHIEVEMENT x ETHNICITY x CE-GROUP subtable at the bottom of Table 16-11
Is patticularly interesting. The main effect for CE-GROUP indicates that the retehtion rate
for non<CE students (64 percent) is slightly higher than the rate for Title | students (62 per-
cent). Examination of the ACHIEVEMENT x ETHNICITY x CE-GROUP marginals will show,
, e
however, that non-CE students have lower retention rates for fivé of six subgroups, and only
black-regular achieving students show a higher retention rate for non-CE (68 percent) than
for Title I’students (61 percent)* How can that be? The apparent paradox is resolved if the
retention rates and cell frequencies are examined simultaneously, as in Table 16-13.
AN
Thus, the overall, rate for non-CE students is putled up by the large group of white/other
regular achievers, even though non-CE students have fower retention rates in five of six
columns of Table 16-13. . T
. . 4 )

We noted earlier that Title | programs retain more low achievers than non-CE programs,
resulting 1n a biag toward makimg Title | look bad. Further complications ensue If we use the

- 4 .
. 4
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/ " Table 16-13

Retention Rates and Cell Frequendies for - .
~ACHIEVEMENT x"ETHNICITY0 x CE-GROUP Subtable

. ETHNICITY,
Black ". Hispanic White/Other .
— , Totals
CE-GROUP Low Reg. Low Reg. Low Reg.
' ' 63 61 . 55 » 66" .60 .
Title t
1641 - 322 721 164 1,860 990
47 . 46 6 62 58 62 58~ ¢
. ‘ Other CE - 1~ 469 29 686 . 294 951 892 " 3,531
-5 1 .
v S [ !
. - NonCE - 58 68 51 58 58 67| 64 \
> . - 2626 2051 1004 772 3614 14598 | 24765
Totals 58 65, 55 .60 59 67
x ) S 476 2712 2411 1230 6425 16,480

data-of Tablé 16-13 to" c0mpare Title | and non- CE programs within ethnic subgroups. There
are three different resulfs:  * . ’

a

* o White/Other ‘Students. Title | retains slightly more low achievers than non-CE (2
percent difference), and alse. slightly more regular achievers (1 percent difference),’
'resultmg in a slight but probably tnyral blas toward making Title | look bad.

' ~.

(2

4

=

* Hidpanic ‘Students- Title | retams more low achievers than non-CE (4 percent dif-
* ferpnce), .but retains even more regular achievers (8 percant difference), resulting in a
nét bias toward making Title | Iook good. T
® Black Students. Title | retains notlceably more low achievers than non-CE (5 per-
cent), and retains many fewer. regular achievers (7 percent difference in the other
dlrectnon), resulting in a net bias towar{d/makmg Title | look bad.
\ -
Thus, an apalysis of achlevement gains by ethnic subgroups could have qurte mlschlevous
effects, showing no difference of gains for Title 1, or losses for Title I, solely as a function of
differential attrition, and dependmg on the subgroup analyzed.
' T N
REGION URBANISM CE- GROUP AND RETENTION

-2~

~

REGION and URBANISM (i.e., size of school district) are both variables from the s‘amplmg
frame fér the Sustaining Effects Study. We attemped to determine their joint effects, along
with CE-CROUP, on RETENTION The statistical summary is given in Table 16-14, and the
" relevant rﬁ inal “values are glven in Table 16-15. -
e a._
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Table 16-14 \ :
“Log-Linear Analysis of RETENTION as a Function . -
of REGION, URBANISM, and CE-GROUP
_ Effect x2 df *  Probability Percentage
, .o of Total X2
‘ * Total X2
Constant N 1.443.63 - 44 <.001° 100.0
All Main Effects - 340.05 38 <.001 23.6
All 2-Way Interactions 81.26 16 <.001 . 5.6
Partition of X2 ) . /
REGION | 408.26-444.86 4 <001, 283-30.8
URBANISKM . 653.72-685.25 , 2 <.001 45.3-475
CE-GROUP 0.19- 34.88 2 909- <.001 - 00.0--2.4
. REGION x URBANISM : ¥30 75-136.92 8 <.001 . 9.1- 9.5
REGION x CE-GROUP + 80.26- 98.11 8 <.001 5.6- 6.8
URBANISM x CE-GROUP 24 85- 41.61 4 <.001 1.7- 2.9 .
REGION  URBANISM x CE-GROUP 81.26 16, + <001 se
“ : ) -

4
.

The largest effect is for URBANISM which accounts for, nearly half of the variation in rates.
Small districts have retention rates that are roughly 15 percent hlgher than medium and

large districts, and a pure longitudinal sample will have a disproportionate number of stu-

"~ dents from small districts. REGION accounts for more than &guarter of the variation in rates,

and reveals an east/west contrast, with relatively high rates (64-65 percent) in the Northeast,

Southeast and Midwest regions, and lower rates (58 percent and 50 percent) in the Centrak
and Pacuf%regmns As shown by the REGION x URBANISM marginals in Table 16-15, stu-
.. dents from small districts in the East tend to have the high&st rates, apd students from large
_ districts m% Central and Pacific regions tend to have the lowest rates, which is“what we
would ekpe

a substantial REGION x URBANISM interaction, howeéver, which accounts for about 9 per-

if REGION and URBANISM were independently related to retention. There is

cent of the total variation, and which appears to be attributable to atypical values for the

Midwest-Medium cell. By taking simple deviations ffom the marginal rates, we obtam the
following table of REGION x URBANISM’ devnatlons

< Small ) Medium Large
. T ) y
Northeast . .03 -.01 -.01 - )
* - Southeast - .01 .00 —04
* Midwest 1 -.04 .24 ~—%2
Central -.04 -.01 {02
Pacific .01 -.01 - .02

-~
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Table 16-15

Margmal Values of Retention Rates for Significant Effects in the
REGION x URBANISM x CE- GROUP x RETENTION Analysis of Table 16-14

S a

. et L N .
- , . “ Small Medium Large
URBANISM ~ 1 7 57 55 | S
: 'Title | Other CE Non-CE
CEGROUP ‘ [ 60 55 60 |
A - 1 * .
Northeast . Southeast Midwest Central P{Cific
REGION U s v s 0 ks 58 S0 |
1 « 4
-
Rl I S I T
3 r . . A |
x CE-GROUP ] . . ' '
. Non-CE - 65 ! 66 65 77 .58 48
g . . RN .
- . . ) - 'y
 REGION | ::13“ Z? 75 72 65 . .63
x URBANISAA edium 6 .62 i .76 ) 54 4'7
- Large 58 56 .58 .55 47
el Small » Medium Large
70 : . .
URBANISM Z)'": ! - o9 3 -
» CE-GROUP ther .64 51. .55
~ . Non-CE . 72 58 © 55
Y ‘ - :

& A

Thus, the rate deviation for the Midwest-Medium cell stands out since it is 24 points higher
than expected. In Table 16-15, the rate for the Midwest-Medium cell more closely resem-
bles the rate for the Midwest-Small cell, while the rate for medium districts in qther regions
resembles the corresponding rate for large districts. In the Midwest region, the schools in

" the medium subgroup are from larger towns in predominantly rural areas, and have a more

rural “charactér than their district sizes would imply. Students.@and their families may be

more mobile in areas served by medium and large school districts, partly explaining their
lower retention rates. The consequences of parental mobility for attrition are also greater in
auburban and urban areas, since a move of only a few miles ’lthm a metropolitan area is
zVikely to mean a transfer to another school . .

\, " . ¢
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All of the two-way interactions in Table 16-14 are significant, but the CE-GROUP main effect
is reduced to almost zero when REGION and URBANISM are entered first. This means that
the CE groups do not have different retention rates overall, after controlling for REGION
and URBANISM. There are REGION x CE-GROUP and URBANISM x CE-GROUP interac-
tions, howe»erﬁnd both tables are marked primarily by unexpectedly ggh rates for one of

the subgroups of the other-CE group—for the Pacific¢ region.in one casd, and for large dis-
tricts in the second. ° ~ - X

. t A

The main conclusion to be drawn from this analysis is that REGION and URBANISM effects

are considerably larger than the CE-GROUP effects. Begause REGION and URBANISM |
are varjables from the sampling frame, we would exégct students within categortes of
these classifying variables to be relatively homogeneous on many variables, and they do
seem to be more homogeneous with respect to retention rates. However, there are also . *
indrcations that students in the three CE-GROUP categories are unevenly distributéd over

the REGION and URBANISM categories are unevenly distnbuted over the REGION and
URBANISM categorigs. i

. .
A fairly substantial three-way interaction remains after fiting all the” two-way inteTaction
terms, with X 2(16) = 81 26, p < .001. Table 16-16 presents the three-way table of

Table 16-16 : T

Retention Rates and Cell Frequencies for
a REGION x URBANISM x CE-GROUP Subtable*

- e URBANISM  ° '

.

u

Small * Medium Large

2.777

< - . )
Title? Other CE Non-CE Title 1 Other CE  Non-CE Title | Otheer CE Non-CE Total
NE 74 (74 80 63 (53 61 48 58 60 64
596 120 2,102 507 232 1,838 819 844 4139 | 11,197
. (7Y (e 77 459 - 64 56 . — 56 65
z 4159, 1113 261 1 1,081 445 9 940 | 4,262
&) « ' *
S uw (77 - (70 - - 76 - - 59 | .65
o 188 3 .32 a 54 800w 63 85 1894 | 3,489
- c 65 - — 66 57 (53 54 63 (49 54 58
436 80 2,407 5% 159 215y 519 282 3222 | 9,81
L . . ‘v

. (58 (63 64 148)  (42) 8 S 54° 37 50
156 110 1,009 194 235 1,868 933 1338 1,206 1 7,048

rota] * 0T o 72 58 5 58 53 .54 5%

% 620 472 6994 1559 6% 7,739 2557 11,400

.
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retention rates and cell frequencies. This table has a feature not encountered in earlier
tables, namely, that some of the cell frequencies are too small for reliable estimates of the
retention rates. We have omittdd rates for cells having frequencies of 100 or below, and

.rates for cells having frequencies in the 100-400 tange are enclosed in parentheses, as a

reminder that these rates have relatively large standard errors (from .025 to about .05).
Judging from the cell Ns, other-CE programs affect very few students outside of large
districts 10 the Northeast and Pacific regions. Almost 60 percent of other-CE Students;re in
these two cells. Title, | students are much more widely distrbuted. The three-way interac-
tion for predicting rates may owe more to sampling fluctuations than do any substantive in-
fluence. Both the highest and lowest rates are for Non-CE students, with the highest rate in
the Northeast-small-non- CE cell (80 percent), and the lowest rate in the Pacn"c large-non-
CE cell (37 percent).\, . .

To help clarify the REGION x URBANISM x CE-GROUP results, analyses were undertaken
in which the variables ACHIEVEMENT and ETHNICITY were added to these three variablés.
These further analyses provided more detail, but scant clanficatron. Adding more variables
seems to make it more difficult rather than less difficult to achieve acceptable fits to the
data. Small cell sizes, together with sampling vanability and the unreliabilty of the Elassnfy
ing variables, may be adding noise faster than information. .

v

. . Table 16-17

. Retention Rates and Cell Frequencies for
a REGION x URBANISM x ETHNICITY Subtable‘_‘

A L2 b LY i

URBENISM -
Small Medium ' Large oA
z — -
: . . White/ . .. White/ .. White/
Black Hispanic Other Black _HISPJHK Other Black Hispanic Other Total
— - - [ 4
- - 80 73 54 64 58 45 69 67
- NE T ] -
, 75 8, 2660 488 745 1,260 2518 47T 2,450 10,694 .
z . 80 - \277 67 - 68 68 - ., 55 68
Q.2 232 9 1229 - 498 9 744 425 18 881 4,045
O .
¥ - - 74 - - - 79 .. s4 - . 67, 68
MW Lo
19 3 521 S 10 848 739 16 < 1,159 3,320
a ©
c (76) - 67 (58 (62 [ 57 of (48 56 61
. 9% ., 39 2.580 259 , 382  2,040- 1,111 109 2,645 9,361
P - (67 - - 69 - (53) 50 \ 50 59 43 54
23 394 758 2 240 1,894 8444 1,184 1,204 6,567
s Y A ) Y
S — »- . .
Sotal 9 67 74 67 , % 61 57 ¢S5 59
ol 545. . 472 7747 1,276 1,386 6,786 5637 1,798 8,340
*Rates omitted for cells <100, and enclosed in paremhesesTc;cells with 100 <N <400 c
\ - i - iy
- - 7 .

Y
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For nts intrinsic interest, a REGION % URBANISM x EHTNICITY subtable from these further
analyses 1s given in Table 16-17. Again, the rates for cells with Ns smaller than 100 omitted,
and those for cells with Ns between 100 and 400 are enclosed in parentheses. Exammatuon -
of the Ns'indicates that except for_ Hispanic students in the Pacific region, there are-
very few minority students in small districts, with large districts having the most minonty
students, especially for blacks. Eighty-three percent of Hispanic students are in either the
Northeast or Pacufq regions, and another 15 percent are,in the Central region, leaving a
mere 2 percent in the Southeast and Midwest regions. As indicated earlier, nearly half of
the Hispanic students are in the Pacific region, and they have an overall retention rate of
. .60, which is about average. Hispanic students in the Northeast region” have #somewhat
lower retention. rate (.51). Most Hispanic students in the Pacific region probably have a
Mexican or Central American background while most Hispanic students in the Northeast
- probably have a Puérto Rican or other Caribbean background. The differences in attrition
rate could indicate that analyses involving Hispanic students should dlstmgwsh between
those in eastern and western parts of the country. Hispanic students jn. Iarge Northeast
districts have one of the lowest réftention rates in the table (.45). The lowest rate of all
belongs to white/other students in large Pacific districts, however, (.43), which is surprising.
If we think of attrition as a risk factor, w& would: expect minority students to show higher
attrition. In three of five comparisons for Yarge districts, white/other students have lower
retention than black students .

o -
¢

SUMMARY AND CONCLUSIONS . \ ‘

This study extends the description of the SQ representative sample into the second year,
with special emphasis on identifying the demographic factors most closely associated with
student attrition and pn assessing the impact of such factors on longitudinal comparisons
among educational programs. A total of 35,808 students, tested at some time during the
first year of study, were classified by attendance (attrition) pattern, geographic region, ur-
banism, racelethnicity, receipt of free or reduced-price meals, basic-skills achievement,
cohont, and selection for compensatory education. The results of these classifications were
examined to assess the main and joint effects on retention and then to interpret such effects
in terms of the objectives of thé longitudinal study.

»
<.

Attrmon is widespread in the nation’s schools, which should come as no surprise. In indi-
. +vidual schools, pupil retention rates ranged from a low of 28 percent to a high of 87 percent.

Overall, only about 60 percent of the students could be tested in the fall of two successive

years. About 20 percent of the students tested at Tinte | departed before the close of the

study, and another 20 percent entered the study after Time 1. This way of stating retention

rates, as a percentage of the number ofsstudents passing through the study, tedryis to exag-

gerate attrition to some extent. With these figures, one could rephrase the findings so .that

there is a relatively stable core consisting or 75 percent of the students, while 25 percent of

the students move into and out of the study_in any given year. However, changing the base

for the rate would not affect conclusions aboubdifferential attrition for various subgroups.

We assume that most of the observed attrition occurs when students and their families
move into or away from the study schools. We can dlStInngSh three cases: (1) students

‘e
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move because of a permanent change of residence, (2) students are temporanty lost to the'’
st because of illness, staying with a relative, and so on, (3) students are in the schools,
but their data-are lost to the study through clerical error, unscorable tests, and other kinds
of data collection problems. Case~(3) is the only source of attrition which 1s under our con-
"trol. Students with a PAP (Present-Absent-Present) pattern are interesting, because while we
cannot distinguish between the three cases in the data, case (1) is an unlikely reasonfor a
PAP data pattern~that is, we don’t expect many instances where students will make a per-
manent change of residence twice in a year, moving away from and then back to the same
school district. The number of PAP students is small, however, and represents less than 1
percent,of the students having dchievement test data at any one time. This implies that data *
collection problems are not a major cause of the observed attrition for the SES. .
. ~ 0
st models for longitudinal data will be those that use
"~ ’pure’ fongitudinal samples, { cases with complete data on all vanables.
AL This study shows that such # sample will not be t e as any cross-sectional one. There
are models for data with missing obsenations, but'they have limifationsor the present are
models for data with missing obsenations, but they have limitations for the present study.

For purposes of analysis, the sin

Afifi and Elashoff (1966) and Tim, (1970) have’ sur\eyed the relevant hterature Morrison
states the usual caveat. "Of course, in every_case it 15 essential that the causes of the. mlssmg
data aré completely independent of the nature or values of the response vanates'. (Morri-"
son, 1976, pg 120) But, of course, in non-experimental research this caveat w¥H~aImost n-
vanably be violated. When the response variate is achievement, 1t 1s easy to think of casual
relationships with missing data. On the one hand, movement of families can disrupt chil-
dren’s educations, and lead to lower achievement, on the other hand, low achievement -
may cause some families to transfer their children to dlfferent and perhaps better schooly.
There 15 ample evidence that the values for achievement scores are highér for studegts hav-
ing stable PPP data patterns than for students in any of the attrition groups. What this shows
Is that stable students are different from thé students who enter or leave, <dnd thus ‘do not -
represént students generally. That may not be a serious problem, since students entering or .
‘leaving the sample are, by defrmifion, not recening the full benefit of their CE or other edu-
cational programs To evaluate a program fairly, we might in pr:nccpfe want to mit the
analyses to students receiving the program for at least a full year.iA more serious statistical
. prohlem is the problem of differential attrition, where different subgroups have dnfferent
rates* of attrition. The most striking instance of differential attrmOn was obtained for a Title
I-non-CE comparison within ethnic subgroups. Other things being equal, and disregarding
the opposing effects of regressionghite/other students had little differential atfrition, His-
. panic students had differential attritign which could help Title | look good and black stu-
). " dents had differential attrition which could make Title | look bad. Because a smaller number '
of Hispanic students receive Title{ funds, the net effect of these patterns would be to bias a
pure longitudinal sdmple in the direction of making Title I look less effective in tompansoris,
with” non-CE programs if regression and sampling effects did not completely counteract the
bias. Although 1t 1s anyone’s guess which exerts a greater influence on the fmdnngs it Mems
important'to incorporate these concerns into the analysis of longitudinal data, even if only

’ ~

304

286 -




: [ » o . K
by caveat. Itis our general opinion that our analyses will be'influenced by several mfhlscule

biases," but that they work in opposite directions so that we do nat have to be concerried

that they will gang-up and senously distort our findings. The Biases are further reduced.or - -

eliminated entirely for analyses that use more cqrefully s.eiected groups than merely non- CE -~
students to serve as the' comparisons. *
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