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Relational Data Base System Integrates Early Childhood Assessment
Data Across Prekindergarten, Kindergarten, and Grade 1

Many contemporary researchers and educators suggest that new
ideas in the assessment of school learning now make evaluations based
on standardized achievement tests obsolete (Wolf, Bixby, Glenn, &
Gardner, 1991). Consequently, local school and statewide evaluation
practices quickly are shifting from standardized norm-referenced tests
based on multiple choice items to authentic samples of child
performance (Herman, 1992; O'Neil, 1992). Writing and drawing
sr 'Ivies, student science projects, as well as surveys of teachers and
parents are providing information and insight about child mental growth in
terms that are more developmentally meaningful than stanines,
percentiles, or grade equivalences.

This change in practice, however, presents serious practical and
theoretical challenges to educational evaluators and child development
researchers. First, performance assessments optimally should occur
throughout the year and thus provide continuous feedback to parents
aria students concerning school learning. School r...rsonnel in particular
need to access multipl9 student records on a regular basis.
Consequently, performance assessments substantially increase the
amount of information that is stored, retrieved, and interpreted for a child.

Second, the tremendous increase in information produced by
performance assessments raises questions to evaluators such as, "What
aspects of performance are necessary to evaluate student learning?",
and to researchers, "How much information is needed to understand
growth and development?". Not surprisingly, arbitrary decisions currently
are made concerning the information that is reported to teachers and
parents.

Yet another problem is the need of parents, teachers, and
researchers to compare particular child growth to normative standards.
Because the validity, continuity, and generalizability of performance
assessments are generally uncertain, they raise issues that were less
prevalent with standardized achievement tests (Mehrens, 1992).

In this study, we propose to apply advances in 20th century
computer and social science measurement technology to the problems of
organizing and analyzing assessments of child performance. The large



Integrating Child Assessments
3

scale storage capacity of centralized mainframe computers and the
flexibility and efficiency of table top computers are exploited to
conveniently access child observation records, efficiently perform
relevant statistical analyses, and reliably produce teacher and parent
reports of child performance. In this process, local school personnel use
specialized mainframe computer data base software to select child
information that is transmitted to table top computers in local schools.
The table top computers in turn have been equipped with data base
software and Rasch scaling technology to statistically link teacher ratings,
standardized test scores, and children's performance samples across
three levels of school enrollment (i.e., preschool, kindergarten, and grade
1). The results of this process should promote a fundamental goal of
performance assessments accurate communication between parents
and teachers.

Background

The sections below describe trends in program evaluation and
developmental research that are promoting the adaptation of computer
and measurement test models to the problems of evaluating authentic
child performances.

Shift in child evaluation methods. A contemporary trend in school
evaluation is the collection of child performance samples (i.e., writing and
drawing samples, science projects, and so on). Periodically collected,
judges evaluate these samples as products of children's learning.
Evaluations based on performance samples have gained wide spread
support in universities and public schools despite problems that include:

computer file management of multiple assessment sources
duplication and redundancy of assessments
undefined focus of assessments
inadequate reliability and unknown construct validity
vertical equating of assessments across arades
unknown relations between assessments and normative
development.

These problems have several sources. First, because evaluations
based on performance samples require corroboration by multiple data
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sources, they tremendously increase the volume of data collected of
each child. Samples, for example, may be collected of composition
writing, journals, exhibits, and interviews, as well as teacher ratings,
student and parent surveys, school grades, and standardized test scores,
The result is a massive data management problem that increases with
each year of child enrollment.

Second, multiple data sources commonly result in duplication and
redundancy. Assessments, for example, of students' ability to express
ideas in writing based on a collection of writing compositions may be
duplicated C: an assessment of written expression based on a portfolio
of creative writing stories. These assessments then are redundant with
assessments of child writing ability based on teacher ratings of child
performance.

Third, performance assessments tend to be unsystematic and
discontinuous in their surveys of learning. Teachers may differ from year
to year in their preference for particular samples, and school policies
annually may change in their evaluation focus. Furthermore,
performance assessments tend to be determined by immediate schooling
concerns rather than long term developmental issues (i.e., an emphasis
by some parents to learn a particular kind of writing, become proficient
with a computer, or learn some new math method). Consequently,
evaluation practices that change from year to year raise serious issues
concerning the underlying ability dimensions that can be validly inferred
from performance assessments and virtually eliminate the possibility of
making normative comparisons of growth. (The shift to performance
assessments has not eliminated the need of teachers and parents to
identify patterns of typical and exceptional mental development.) This
problem of continuity is compounded by the dramatic growth that occurs
in children's mental ability from year to year, and especially at younger
ages, which requires especially rigorous and precise measurement
methods.

Finally, the diligent collection of performance samples and their
interpretation does riot address the instructional or intervention strategies
of particular children to promote growth and development. Children have
developmental and pedagogic needs that require an insight into learning
mechanisms that may actually become obscured by the burden of
collecting performance samples.

t)
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For the reasons above, as well as others, contemporary
evaluations of early childhood learning and intervention programs in
particular urgently need an efficient and effective approach to the
analysis of performance samples. One that (a) shows relations among
authentic assessments, standardized measures, and teacher ratings of
performance; (b) is useful for the construction of longitudinal growth
continuua such as language or math ability; and (c) provides information
that is clear and concise.

Longitudinal data bases. Another influence on child assessment
practices are developmental researchers who conduct longitudinal
studies that commonly include many variables from multiple sources (i.e.,
interviews, naturalistic field observations, survey responses, and
performance samples.) Consequently, a problem in longitudinal
developmental research is the integration of multiple data sources into
concise and comprehensible growth models.

Contemporary developmental researchers tend to promote
multidimensional structural equation models to analyze data from multiple
assessment sources, and many applications of this approach support
their use (see Rutter, 1988; Von Eye, 1990). Structural equation models,
however, tend to become extremely complex and contemporary
researchers have expressed reservations concerning their wide spread
use (Biddle & Marlin, 1987; Martin, 1987). Other researchers have
encountered intractable practical problems concerning theoretical
interpretations and policy implications. Consequently, developmental
researchers need a method that simplifies the interpretation, as well as
description, of complex functional relationships and key mechanisms that
influence child development.

Growth models. Although statistical models are widely applied in
child development research (Burchinal & Appelbaum, 1991; Huttenlocher,
Haight, Bryk, Seltzer, & Lyons, 1991), the adaptation of mathematical
measurement models to growth sequences is less established. Wright
(1979) emphasized the role of fundamental measurement for
understanding growth phenomena, while Loevinger (1968) provided the
conceptual linkage between the hierarchies found in achievement test
responses and the sequence and order in observations of child growth.
Kingma and Van den Boss (1988) discussed the advantages of the one-
parameter logistic to measure growth sequences, and Wohlwill (1960,
1973) successfully applied Guttman scalogram analysis to children's
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concept development. Bock & McCabe (1990) indicated that item
response theory is an effective foundation for analyzing scores based on
authentic student writing samples.

Research Plan

In this study, we address the problem of organizing and analyzing
performance assessments by presenting a process that includes (a) a
longitudinal data base of performance assessments, (b) an organizational
strategy that relies on computers and relational data bases to facilitate
analyses of performance assessments, and (c) an application of the
Rasch measurement model to identify an underlying growth structure in
performance assessments of young children's language behavior. In this
process child information is stored on an IBM mainframe computer and
manipulated with DB2 software. School personnel or researchers select
child information on the mainframe that is transferred to table top
computers in local schools. The table top computers in turn have been
equipped with Paradox data base software (Borland, 1985-92) and a
Rasch measurement computer program, Bigsteps (Linacre, 1992), to
identify objective developmental landmarks in the longitudinal record of
performance assessments.

The outcome of this process is an objective topography that
describes early verbal learning. This structure should be a useful
foundation on which to base the evaluation of child growth and plan
effective school instruction.

Method

Population

The population are annual cohorts of urban disadvantaged children who
enrolled in the following early childhood programs (N = 22,000). Approximately 50%
are African American, 38% are Hispanic, and 12% white or other minorities. (These
intervention programs and their criteria for enrollment are described in Appendix A.)
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Illinois State Prekindergarten
Child-Parent Centers
Head Start
Chicago Effective Schools Project
Chapter 1-funded kindergarten'
Chapter 2-funded kindergarten

Data Sources and Collection

Figure 1 presents the information that is collected of the children enrolled in the
programs presented above. The following sections provide elaboration.

Field observations. The Bureau of Program Evaluation currently collects the
following field observations:

Observations of Child-Parent Centers and elementary school classrooms
Parent interviews

Periodic observations are conducted of all early childhood intervention
classrooms and a structured interview is conducted with all parents when children enroll
in a program.

Standardized tests'. For the purposes of program evaluation, the Chicago
Board of Education administers the following standardized tests to a sample of children
in intervention programs.

Peabody Picture Vocabulary Test (PPVT-R: Dunn & Dunn, 1981)
Iowa Tests of Basic Skills (ITBS; Hieronymus, Lindquist, & Hoover, 1980).
Morris's Ten-Word Instrument (MORRIS; see Morris & Perney, 1984)

Teacher assessment of child performance. Children's competency at
performing specific school-related skills are rated by teachers using the following
assessment protocols.

1Chapter 1 and 2 are administrative categories established by the U.S. Department of Education to
implement the Educational Consolidation and Improvement Act.

2The PPVT-R and ITBS are nationally standardized achievement tests with alpha reliabilities between .85
and .95. The MORRIS is a spelling test of children's phoneme awareness and, in particular, vowel segments based
on a standard word list. The MORRIS is not norm-referenced and has shown test-retest correlations that were
greater than .80 (Morris & Perney, 1984)
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Chicago EARLY (EARLY; see Chicago Public Schools, 1981)
Child Development Record (CDR).

Performance samples. The following performance samples are collected from
children,

Composition writing
Colored pencil drawings
Clay models and block designs
Quantitative and analytical thinking

Performance samples represent several domains of children's intellectual development.
Writing samples represent children's language development, colored pencil drawings in
young children represent conceptual maturity (see Harris, 1963), and clay models, as
well as block designs, are used to infer spatial ability. A method of representing
quantitative and analytical ability in performance samples needs yet to be developed.

Figure 1

Structure of the Early Childhood Intervention Data Base

Insert Figure 1

General surveys. The following surveys are routinely conducted.

Child Assessment Profile (CAP; Chicago Public Schools, 1989)
Parent, teacher, and assistant teacher questionnaires
Surveys of children's motivation for school and learning

School records. The central computer records of the Chicago Public Schools
are regularly searched for the following information.

Mobility
Retention
Special education placement
Attendance information
Federally subsidized school lunch status
Health status

Figure 2 shows a schematic plan for annual collection of performance
assessments and other observations.

./



Figure 2

Schematic Plan of Annual Data Collection

Insert Figure 2

Procedures
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Population sampling. All observations and background information annually are
entered into an IBM relational data base program (DB23) for mainframe computers.
Using IBM DB2 software, representative samples are drawn from the respective
programs and transferred to tabletop micro-computers where Paradox, also a relational
data base, is used to prepare data for scaling, statistical analyses, as well as horizontal
and vertical linking of performance assessments. Figure 3 shows the plan for file
transfer between mainframe to tabletop computers.

Figure 3

File Transfer Between Mainframe and Tabletop Computer Data Bases

Insert Figure 3

Scale construction and vertical linking. A key procedure is establishing the
continuity of behaviors and skills that are common across prekindergarten,
kindergarten, and Grade 1. These characteristics should represent an ordered
conception of how children progress from low levels to higher levels of development.
This procedure statistically analyzes observations in the respective levels to identify
latent learning structures. Then it systematically compares the structures to establish
continuity and stability. Through a formal linking procedure, an analytical framework is
established that is quantitatively uniform across the school levels. Appendix B
summarizes the steps followed to identify and link latent learning structures. Figure 4
shows the vertical linking structure that integrates the observations in the school levels
into a longitudinal growth continuum. After data is transferred to tabletop computers,

3DB2 is commercial software developed by IBM to manage mainframe data bases.
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Vertical Linking Structure of the Longitudinal Data Base

Insert Figure 4

empirical operations are implemented in the following three phases.
Phase 1. In Phase 1 the Rasch model defines a performance variable based

on teacher ratings of cognitive performance collected at the end of prekindergarten.
Vocabulary measures are also collected in prekindergarten to establish a common
performance variable and to identify prospective anchor items. Because both ratings
and test scores measure aspects of language ability, some of their items should
empirically define a common variable.

Phase 2. Phase 2 consists of analyzing writing, spelling, and drawing samples
collected in kindergarten to establish a common variable. Rasch item difficulties of the
anchor items are compared between Phase 1 and 2. The result of Phase 2 is a
continuous dimension of verbal development between prekindergarten and
kindergarten.

Phase 3. Phase 3 focuses on assessments in grade 1, a dimension again
defined by writing, spelling, and drawing samples, which is equated with the Phase 2
performance variable. The result is a common structure of language development that
extends from pi ekindergarten (age 3) through grade 1.

All scaling and linking is conducted with Bigsteps (Linacre, 1992).

Analyses

The following analyses are conducted on the data base.
Phase 1. The prekindergarten teacher assessment items and PPVT-R scores

are calibrated independently of each other. Item calibrations of the two forms are
plotted and items are identified that define a common variable. These items are
calibrated as a Group, and the obtained person measures establish positions on a
Phase 1 language performance variable.

Phase 2. Teacher assessments collected during kindergarten are calibrated
and common items between Phases 1 and 2 are examined for stability and item
calibrations are correspondingly equated. Next characteristics that are coded in the
performance samples are calibrated as a group with the teacher assessment items and
the obtained person measures establish positions on a continuous performance
variable between Phases 1 and 2.

Phase 3. The characteristics that are coded in grade 1 are calibrated and
equated with Phase two characteristics. The obtained person measures establish
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positions on a continuous performance variable from Phase 1 to Phase 3,

Results

Table 1 presents overall descriptive statistics of the writing,
drawing, and teacher assessments in the data base fir a sample of
kindergartens.

Table 1

Descriptive Statistics

Table 1

Figure 5 shows the results of a pilot study that examines the fit of
35 characteristics in kindergarten writing samples, colored drawings, and
teacher survey responses to the Rasch model. In general they tend to
define a developmental progress of language development from low to
high. At the bottom of the scale or less-mature level of development are
attitudes and behaviors that are associated with readiness for school
learning (i.e., identies basic shapes, eager to learn, works diligently, and
so on). Higher up in the structure appear language-related skills such as
uses invented spelling and liklihood of learning to read. Moreover, in this
type of analysis, children who are positioned at any particular point in the
structure tend to show the lower characteristics more frequently than
characteristics above their position.

Figure 6 shows a comparison of characteristics that are common
to assessments in preschool and kindergarten in bicalibration plots. The
results indicate that, despite differences in time, the sequence of the
characteristics remain essentially invariate. This means that as children's
verbal development becomes more sophisticated they tend not to lose
their ability to perform lower level skills.
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Figure 5

Performance Variable Empirically Defined by Drawing, Writing, and
Spelling Samples

Insert Figure 5

Figure 6

Bicalibration Plots Between Common Items in Preschool, Kindergarten,
and Grade 1 Performance Samples

Insert Figure 6

Figure 7 shows an hypothesized structure of language
development that we expect to obtain when assessments are linked
-cross school levels. Not surprisingly, we expect to find a structure
typical of learning curves (i.e., rapid growth early in a cycle gradually
reaching a plateau).

Figure 7

Language Development Across Preschool, Kindergarten, and Grade 1

Insert Figure 7

It)
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Sample Teacher-Parent Form

Insert Figure 8

....,-,
Discussio
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This study has prese rocesssf(i.e e., performance
assessments scored and cen ly,st6reci in a large computer file that are
examined in meaningful units of analysis by the Rasch measurement
model) that integrates information collected from disparate observations
and surveys of early childhood intervention programs into a coherent
stru ture of early school verbal development. The process is surprisingly
innovative. A review of literature revealed many medical and psychiatric
applications of relational data bases to facilitate diagnoses and
treatments but few studies of assessment or child development data
bases (Endo & Bittner, 1985; Winer & Carriere, 1990), and none
integrating assessments across school or developmental levels. Despite
an application of statistical measurement technology, this process not
only supports the philosophy of authentic assessment but actually
addresses the following challenge presented by evaluation reformers:

To document [student] accomplishment. we must also design
assessments that are longitudinal (italics added), sampling the baseline,
the increment, and the preserved levels of change that follow from
instruction . . . monitoring whether children have passed the milestones
that would allow them to change the level of their current reading and
writing activities (Wolf, Bixby, Glenn, and Gardner, 1991, pp. 52-53).

The results of this process provide teachers and parents with information
that promote an integratir,1 of assessment into the planning of school
learning and presumably uevelopmental enhancement.
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Because total enrollment in the Chicago Public Schools is over
400,000 students in over 300 elementary schools, we have relied on a
mainframe computer for central storage of assessment information. We
fully expect in the future that microcomputer networks will have the
storage capability necessary to conduct this process. A large centralized
mainframe computers archives child assessment records and maintains
confidentiality of sensitive child performance information. Because DB2,
the mainframe data base software, only provides child information that is
selected by researchers or teachers at a particular time yet can provide
additional information whenever necessary it provides flexibility and
efficiency. Because external background information, as well as a broad
array of developmental variables can be easily stored, this process
provides researchers with an opportunity to speculate on longitudinal
relations among variables that may not become important for many
years. The implementation of table top computers (1) facilitates the
analysis of variables, (2) offers schools an opportunity to share
information, and (3) dramatically reduces the cost of computer
operations. Finally, because mainframe storage is centralized,
contemporary data files are compatible with historical data files, and thus
child background variables such as mobility, welfare status, shifts in
socioeconomic status, referral for special services (i.e., counseling,
special education, and so on) can be readily examined.

General Issues

A process has been described to identify a structure of school-
related verbal learning in the performance assessments and teacher
surveys of young children. Using modern measurement technology, a
sequence of language-related skills was identified and quantitatively
linked into a precise and rigorous analytical framework. This hierarchy is
developmentally meaningful -- a plausible sequence of growth,
empirically based, and dependent on school instruction. This approach
should prove instrumental in providing continuity and clarity to both the
interpretation of child growth and the evaluation of intervention programs.

The results are theoretically interesting because they suggest that
the emerging language of children, represented by their authentic
performances, show patterns of continuity across annual assessments
and thus identify a fundamental trajectory of verbal development.
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An important aspect of this process is the considerable promise it
offers as a heuristic device to evaluators trying to establish the specific
performances that need to be included in an assessment design.
Consequently, this process should increase the validity of evaluations.
Another benefit of this process is its capacity to identify redundancy or
functionally equivalent aspects of performance assessments (Miller-
Jones 1989; see Linn, Baker, Dunbar, 1991) thus promote the refinement
and economy of the assessment process.

These results, however, raise the following questions:

1. Should assessments focus on developmental landmarks
unaffected by environment or only on instructional skills that are
influenced by school learning?

2. How should this process be implemented to identify multiple
growth trajectories (i.e, quantitative, spatial, and analytical abilities)?

3. Does this process address concerns about the stability of
performance assessments?
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Table 1

Descriptive Statistics

Data Rasch Fit
sources Mean SD Ca lib value N

State Prekindergarten
Teacher assessments .XX .XX .XX .XX X

Identifies basic shapes
Recognizes numbers
Eager to learn
Shows self-confidence

Colored pencil drawings
Shows activity center
Proportional relations
symbolic content
Human figure detail

PPVT-R

Kindergarten
Teacher assessments

Liklihood child will read
Identifies basic shapes
Recognizes numbers
Eager to learn
Shows self-confidence

Colored pencil drawings
Shows activity center
Proportional relations
Symbolic content
Human figure detail

Writing samples
Awareness of print
Directionality
Content

PPVT-R

--- To be included--

.XX .XX .XX .XX X
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Grade 1
Teacher assessments

Liklihood child will read

Colored pencil drawings
Shows activity center
Proportional relations
Symbolic content
Human figure detail

Writing samples
Awareness of print
Directionality
Content

ITBS

Note. Abbreviations: ITBS (Iowa Tests of Basic Skills), PPVT-R (Peabody Picture
Vocabulary Test-Revised).
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Figure 2: Schematic Plan of Annual Data Collection
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Figure 3: File Transfer Between Mainframe and Tabletop Computer Data Bases

Central office

IBM mainframe computer

- communication software

database software (DB2)

Individual schools

Table top computers (486)

data base software (Paradox)

scaling software (Bigsteps)
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1. Performance evaluation
scores entered in central
file

2. Student background
information archived
and updated

3. Communication between
mainframe and table top
computers maintained

1. Students selected in the
mainframe file

2. Raw performance scores analyzed
and growth parameters estimated

3. Teacher and parent reports
prepared

Note. Over 300 public elementary schools (N > 410,000) are currently linked to a central office IBM
mainframe computer. DB2, Paradox, and Bigsteps are commercially available computer software.



Figure 4: Vertical Linking Structure of the Longitudinal Data Base

Grade I

Kindergarten

Preschool

Drawings

Teacher Assessments

Writing Samples

ITBS

Teacher Assessments

Writing Samples

Drawings

Morris

PPVT-R

Drawings

Teacher Assessments

au

Phase I Phase 2 Phase 3
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Note. The phases represent independent scaling of preschool, kindergarten, and grade 1, Abreviations:
ITBS (Iowa Tests of Basic Skills), PPVT-R (Peabody Picture Vocabulary Test-Revised), Morris (Morris Basic
Ten Words).
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Figure 5: Kindergarten Performance Variable Defined by Drawing Sample, Writing
Sample, and Teacher Assessment

Logits

HIGH

6 -

5 -

4 -

3 -

2 -

0 -

- 1 -

- Writton language appealg in drawing
- Drawing shows lateral movement

- Drawing shows emotional expression

- Human figuie drawing shows detail

- Drawing shows a center of activity

- Drawing shows high use of color

- Proportional relations in drawing are accurate

- Content of drawing shows laterial dominance
- Symbolic content in drawing

- Size of drawing
- Child uses invented spelling in school work

- Child writing sample shows thematic content

- Child writes or dictates stories in school

- Teacher rating of child's liklihood of loarning to read
- Child drawing shows organization/ Child can retell a story/

Child accepts limits
- Works diligently/ Concentrates on activities/ Finishes work/

Shows self-confidence/ Works independently
- Listens to stories/ Uses oral language/ Respects others
- Gets along well/ Participates in school activities
- Hager to learn
- Understands 1-1 correspondence/ Happy in school/ Demonstrates pride/

Recognizes simple patterns

- Identifies basic shapes/ Recognizes numbers

LOW
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Note. N = 202. Zero is the mean difficulty of 35 items calibrated on the kindergarten group. All
values are writing, drawing, and spelling performar 0 assessments as well as teacher ratings that
were transformed to one-parameter logits. Average hasch person infit value = -.2, SD = 1.9. (Mnsq

1.01, SD = .49), and average item infit value = -.7, SD = 4.5 (Mnsq = 1.04, SD = .53). Reliability
of person and item separation are .95 and 1.00, respectively. Alpha reliability of 35 items is .96.
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Figure 7: Language Development Across Preschool, Kindergarten, and
Grade 1

Log i is

-35.

-4

-4.5

5

-5.5

Preschool Kindnrum len Grade 1

Note. This plot represents a hypothesized growth structure based on assessments of
drawing, writing, and spelling performance samples that are scored and transformed to
one-parameter logits. In this approach to modeling child growth the Rasch mod& identifies
an objective verbal language structure among the performance measures and transformed
teacher ratings and longitudinally links them across preschool, kindergarten, and grade 1.
Zero represents an hypothesized elementary school mean.



Figure 8: Sample Parent Form

ANY PUBLIC SCHOOL

Department of Instruction and Assessment

Parent Report Form

To the parents of

28

Instructions: The vertical scales on the following page represent
language development and school learning. Note your child's position on
them. The vertical scale on the right shows a sequence of school
learning. The boxed area indicates average learning for your child's
school level. The skills and behaviors below your child's marked position
have been observed in his or her schn-' )erformances. They tend to
appear more frequently than the skii._ and behaviors above his or her
position.

The scale on the left represents the results of a nationally nonned test
of language development that is not based on school experiences. The
boxed area represents average language development. Study the
position of your child relative to the scales and arrange an appointment
to meet with his or her teacher. Be prepared to discuss your
interpretation of your child's progress represented in this report. Provide
enough time to discuss the home learning experiences that may be
appropriate to enhance your child's school learning and developmental
growth.



Figure 8: Sample Parent Form (continued)
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HIGH HIGH

5 -

4 -

3 -

2 -

YOUR CHILD

- Written language in drawing
- Drawing shows movement

Drawing shows emotional expression

- Human figura drawings show detail

- Drawing shows an activity

- Drawing shows high use of color

- Proportional relations in drawing

Content of drawing shows dominance
- Symbolic content in drawing

- Size of drawing
- Child uses Invented spelling

Writing shows thematic content

- Child writes or dictates stories

- Liklihood of child learning to read
- Child drawing ahowa organization/

Child accepts limits
- Works diligently/

Shows self-confidence
- Listens to stories
- Gets along well
- Eager to learn
- Understands 1-1 correspondence/

Recognizes simple patterns

- Identifies basic shapes

LOW LOW

Peabody Picture Vocabulary Test School Performance Variable
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Appendix A: Description of Early Childhood Intervention Programs

The Chicago Public Schools Department of Early Childhood currently enrolls eligible
children in the following early intervention programs.

Illinois State Prekindergarten (State Prek). Approximately 10,000 children in
Chicago are enrolled annually in State of Illinois-funded preschools. Although the
program has no income requirements, children are screened to establish enrollment
eligibility.

The purpose of the program is to identify and prepare educationally at-risk three- to
five-year old children for school success. Program features include experiences that
promote children's positive self-image and learning in language and communication
skills.

Socioeconomically the population is 50% African - American, 36% Hispanic, 11%
Nonminority-American. Economically, 80% of the families are eligible for 100`?'
subsidized school lunch and 7% are eligible for a reduced-price school lunch.

Child-Parent Centers (CPCs). In 1991, 2,939 preschoolers and 875 kindergartners
were enrolled in federally funded Chapter 1 CPCs, and 357 were enrolled in Chapter 2
CPCs. Any family that resides in a federally designated poverty neighborhood is
eligible for enrollment, and the population is predominantly African-American (>.90). At
least 50%, and sometimes as many as 90% of the children were living in public housing
projects when they enrolled in kindergarten.

The goal of this program is to improve children's cognitive, as well as affective,
readiness for the primary grades through an educational emph2sis on language and
basic skills. The program provides teachers with assistants, support services, and
inservice meetings conducted by the Bureau of Early Childhood Programs of the
Chicago Public Schools. All CPC centers have a parent-involvement component.

Head Start (HS). Approximately 3,000 students are enrolled in the federally funded
Head Start program. Eligibility is baeed entirely on economic need as established by
the U.S. Department of Human Services. Unlike the other programs, 10% of the
children have been recruited because they are handicapped by a physical or mental
disability. Only children with the greatest economic need are enrolled, and more than
95% of Head Start families are receiving public assistance.

The program provides 2-1/2 hour; of preschool experience, has a parent
component, as well as medical, dentai, and psychological services.

In addition to classroom staff consisting of certificated teachers and assistants, a
parent development team, social worker and assistant provide services.

All parents are required to participate as volunteers in classrooms and monthly
parent meetings are led by the parent development team.

Chicago Effective Schools Project (CESP). CESP represents schools that have
been selected for special federal desegregation funds because their ITBS scores are
the lowest in the city. Current enrollment is 1,710 children and the program consists of
an all-day kindergarten using the conventional CPS curriculum. None of the CESP
schools has a parent-involvement component.

Chapter 1-funded kindergarten. Chapter 1 federal funds are used in kindergartens

fj IT
t)i,
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for 2,233 children. Funds supplement school budgets, although specific expenditures
for classroom services are not specified.

Chapter 2-funded kindergarten. In 1991, Chapter 2 federal funds were also used in
kindergartens for 164 children. This program differs substantially because preschool is
not offered and the program is open to all families regardless of financial status.
Chapter 2 kindergarten (no preschool) primarily emphasizes teacher inservices.
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Appendix B: Description of the Linking Procedure

The linking procedure is based on a mathematical approach to item scaling
originally developed by Rasch (1960/1980) to solve the problem of measuring mental
ability without referring to specific test items or norm groups. His solution was to
compare patterns of consistency between right and wrong answers to test items with
values predicted by the one-parameter logistic function below:

BTD, p.15 -- insert equation here

In his approach, the probability of passing or missing an item is mathematically
modeled as the simple difference between a person's ability and an item's difficulty.
This formulation, unlike others such as percents or total scores, transforms test scores
which are restricted between 0 and 100 percent and thus nonlinear into measures
which run from minus infinity to plus infinity. This representation of the interactions
between persons and items makes measurement specificly objective.

Because the difficulty of items and in this study the characteristics of performance
samples differ depending on school and developmental level of children, item difficulties
need to be equated before the ability of groups can be compared. This is formally
accomplished through the following linking procedure:

BTD, p. 96 insert equation here

By using anchor items (identical items administered to different groups), this
procedure establishes a common metric for different children across levels of
development. By conceptualizing characteristics in children's performances such as
writing or drawing as dichotomous events, this approach provides a model for
comparing any child to an objective structure of development established by his or her
cohort.

By approaching children's performance samples as the appearance or
nonappearance of particular characteristics, statistical parameters can be estimated for
the abilities necessary to produce them. When performance samples share some
common characteristics, they may be mapped into a common analytical framework that
can be linked across groups of children to identify developmental levels.

F
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