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PREFACE

The following document contains the 1988-89 annual report of the Longitudinal

Studies of the Effects and Costs of Early Intervention with Handicapped Children.

This study is being conducted by the Early Intervention Research Institute at Utah

State University as a part of a contract with the United States Department of

Education, with additional funding being provided by the National Institute of Child

Health and Human Development and the Bureau of Maternal and Child Health of the

Public Health Service (Contract #300-85-0173). The study was initiated in the Fall

of 1985. As called for in the study specifications provided by the federal

government, the first subjects were enrolled in the longitudinal phase of the study

in October of 1986. The study is designed to be continued at least through the Fall

of 1990, with the expectation that another contract will be competitively awarded

at that time to continue data collection efforts for an additional five years.

We emphasize that data, results, and tentative conclusions contained in this

report are preliminary. We continue to enroll subjects in some of the studies,

additional data are being collected in all studies, and additional analyses are being

done on an ongoing basis. Furthermore, even though care has been taken to discover

key punching, transcription, and computational errors, it is certain that not all

such errors have been identified and corrected in this annual report. As work

continues, more up-to-date information on any study reported in this document will

be available f,.om the Early Intervention Research Institute. Interested parties may

contact EIRI directly to obtain such information.

Staff members contributing to writing sections of this report include: Glenna

Boyce, Diane Behl, Glendon Casto, William Eiserman, Colette Escobar, Linda Goetze,

Lee Huntington, Nancy Immel, Mark Innocenti, Chuck Lowitzer, Stacey McLinden, Lance

Mortensen, Marcia Summers, Matthew Taylor, Martin Toohill, and Karl White.

Preparation of this manuscript was done by Mary Ellen Heiner.
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OVERVIEW

In the Fall of 1985, the U. S. Department of Education undertook a significant

new initiative to investigate the longitudinal effects and costs of providing

alternative types of early intervention services to handicapped children. Through

a competitively awarded contract to the Early Intervention Research Institute at

Utah State University, planning was undertaken for a series of longitudinal studies

of the costs and effects of providing alternative types of early intervention

services.

Background

The impetus for this type of a large scale research project stems from at least

three sources. First, over the past 25 years, hundreds of research studies have been

conducted to investigate the efficacy of early intervention programs with

handicapped, disadvantaged, and at-risk children. Unfortunately, much of this

research has suffered from serious methodological flaws, narrow definition of

outcomes, and/or inadequately implemented interventions (Dunst & Rheingrover, 1981;

Simeonsson, Cooper, & Scheiner, 1982). Most of the research which has been well

done, has been done with disadvantaged children, and there are questions about the

degree to which findings fro!' research with such children will be applicable to

children with handicaps (White & Casto, 1985). Consequently, there is very little

credible research data which can be used to draw conclusions about what types of

early intervention programs are best for which children.

Second, during the last 20 years there has been a dramatic increase in the

availability of early intervention programs for handicapped children. This expansion

is expected to continue and even increase with the recent passage of Public Law 99-

457 which provides significant initiatives for states to mandate early intervention

programs for children with handicaps by the Fall of 1991. Although much progress

has been made, it is evident that the lack of high-quality research with handicapped
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children has been a substantial impediment to improving the quality of early

intervention services to handicapped children. Furthermore, the rapid and continuing

expansion has increased the need for better information about which early

intervention programs are best for which children.

Third, during the last decade, resources for providing human service programs

have become increasingly limited. This has led policy makers and program

administrators to be more concerned about the costs as well as the effects of all

human service programs. With regard to early intervention, there have been

increasingly frequent questions about which types of programs are most cost-

effective. Unfortunately, very little previous early intervention research has

included a cost analysis component.

It was in the context of these three factors: 1) limited high-quality early

intervention research children w4th handicaps, 2) pressures to expand early

intervention programs for children with handicaps, and 3) the almost total absence

of efficacy research which includes a cost-analysis component, that the U. S.

Department of Education issued a Request for Proposals (RFP) in the Spring of 1985.

This RFP called for a contractor who would conduct a series of experimental studies

investigating the effects and costs of alternative types of early intervention with

handicapped children. The RFP stipulated that each of those studies must be a

randomized experiment in which two alternative types of intervention were compared,

must consider the effects of the intervention for both children and families, must

analyze the costs in conjunction with the effects of the alternative types of

intervention, and must be carried out in field-based settings which were

representative of state-of-the-art early intervention programs.

The RFP required that one group of studies would investigate the effects of

varying the intensity of the intervention program, another series would investigate

variations in the age at which the comprehensive intervention program began, and a

final group of studies would investigate the effects of program variation. These
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studies were to be done with various subgroups of children with handicaps (e.g.,

visually impaired, hearing impaired, severely handicapped, etc.) instead of with

disadvantaged or at-risk children. The contract provided funding for a 5-year period

so that the effects of intervention could be assessed longitudinally, but the money

was limited to actually conducting the research and could not be used to fund the

intervention programs.

As a separate part of the contract, the recipient was also required to develop

a system which could Le used to describe the participating children, the nature of

the intervention program, the costs, and the effects of a series of early

intervention programs for children with handicaps. This system was to be designed

in such a way that it could be qsed on a regional, state, or national basis. The

intent of this data collection system was that it could be used by program

administrators (e.g., a state coordinator of preschool programs) to systematically

and objectively describe the type of programs being offered, identify gaps in the

existing system, and draw conclusions about which programs were best for a particular

purpose. This component of the contract was completed at the end of the 1987-88 year

and is consequently not discussed in this report.

Specifications for the contract required a series of feasibility studies during

the first year (1985-86), after which the Government would decide whether it would

proceed with all or part of the proposed research workscope. Based on the work done

during that first year (1985-86), the Government decided to proceed with all of the

work outlined in the original RFP. As a result of the government's decision, the

Longitudinal Studies of the Effects and Costs of Early Interventioa with Handicapped

Children were initiated in October of 1%.i and will extend through September 30,

1990. Depending on the results of the project to that point in time, federal

cfficials have announced a plan to competitively award another 5-year contract which

will continue to collect data so that the long-term effects of early intervention

for children with handicaps can be assessed.

7
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The purpose of this report is to summarize the current status of the

Longitudinal Studies of the Effects and Costs ofEarlyIntervention with Handicapped

Children, describe the accomplishments during the fourth year of the project (1988-

89), and describe the plans for the 1989-90 year. To set a context for the main body

of the report, we will briefly summarize the activities and accomplishments during

the first, second, and third years of the project (1985-86, 1986-87, and 1987-88,

respectively), and outline the workscope that has been undertaken during the fourth

year (1988-89) of the project.

Summary ad Accomplishments During 1985-86

The primary task during the first year of the project was to identify the sites

that would participate in the longitudinal studies. This task was made more

difficult by the constraints imposed by the original RFP. For example, since the

contract funds could not be used to actually provide services, service programs had

to be identified who were willing and able to contribute financial resources (often

substantial amounts) to conducting the expanded services necessary for the

comparative experiments. In addition, collaborators had to be willing to abide by

the conditions of the contract (random assignment of children to groups, extensive

data collection for participating children and families, and provision of data

necessary to calculate program costs and to verify treatment implementation).

Finally, the type of research called for in the RFP eliminated many potential

collaborators because of the necessity of having fairly large groups of handicapped

children who were available for participation in the experimental groups.

The foregoing requirements necessitated a nationwide search for projects who

were interested in collaborating in the longitudinal research. Over 50 programs were

contacted and almost 25 were visited during the recruitment phase of the project.

Using carefully developed criteria, EIRI staff narrowed the potential participants

to a final set of 16 studies which were initiated in the Fall of 1986.



5

Another major activity during the first year was the development, pilot testing,

revision, and finalization of the various procedures and protocols necessary to

implement these studies. For example, from among the hundreds of measures available

for measuring child and family progress, EIRI staff had to select those measures

which appeared to be most appropriate for these particular studies of early

intervention. Procedures also had to be developed for randomly assigning children

to groups, conducting the cost-analyses, and collecting data on treatment

verification. In some cases, the sites identified as collaborators needed assistance

in enhancing various aspects of their program so that the research could be

conducted. For example, staff worked with some programs in developing better child-

find procedures, record keeping systems, inservice training protocols, and child

assessment and evaluation techniques.

Based on the work referred to above, a series of four feasibility studies were

conducted during the 1985-86 year. Three of these studies were carried out in

conjunction with a special funding initiative in the state of Illincis, and one was

conducted in Salt Lake City, Utah. Each of these studies used the various

procedures, data collection protocols, and management techniques that were being

developed for the larger set of studies.

The purpose of these feasibility studies was to collect data that would assist

the government in deciding whether it was feasible to conduct the series of

longitudinal studies called for in the original RFP. The feasibility studies led

to revisions of several protocols and to rethinking of some of the management

strategies being considered for the larger set of studies. For example, the

feasibility studies made it clear that the degree of training and monitoring that

would be necessary for diagnosticians to appropriately use the Battelle Developmental

Inventory would have to be substantially greater than had first been anticipated.

The feasibility studies also suggested that additional work would have to be devoted

to identifying instruments appropriate for assessing motor development in very young

fi
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children and for assessing mother-child interaction. In many other areas, the

feasibility studies yielded valuable insights which had a substantial impact on how

the longitudinal studies were eventually structured.

A fourth major activity of the first year was to raise additional money that

could be used to enhance various aspects of the research. From the beginning it had

been clear that the money available from the U.S. Department of Education would only

allow a "bare bones" research project to be conducted. Particularly concerning was

the limited amount of funds available for collecting outcome data for children and

families, and the lack of funds available for "buying out" a portion of time of some

of the staff at each of the collaborating research sites that would allow them to

devote the necessary time and effort to the liaison activities necessary in this type

of research.

During the first year (1985-86) EIRI staff devoted substantial amounts of time

and effort to raising additional funds. Hundreds of private foundations were

contacted, the Utah State Legislature was approached, and work was initiated with

several other federal funding agencies. As a result of these efforts, an ongoing

$50,000 per year appropriation was received from the Utah State Legislature, a number

of small donations were obtained from private companies and foundations, and a

substantial amount of money was obtained from the National Institute of Child Health

and Human Development, and the Bureau of Maternal and Child Health. The money

obtained dramatically increased the amount of data that could be collected as a part

of the research and will enhance the interpretability of those data because of the

expanded treatment verification and site liaison activities.

Accomplishments During 1986-87

Although the contract did not call for the studies to begin until October 1,

1986, when the second year of the contract actually began, it was necessary to begin

several of the studies prior to that time because of the service year calendar of

several of the collaborators. In other words, for some of the collaborators, the

0
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service year began in August or September and in order to have children randomly

assigned to groups, it was necessary to begin the experiment at the beginning of

their service year as opposed to part way into it.

From the beginning it was clear that the continuation of any one of the studies

for the full time period of the contract would depend on a number of factors which

were not under the control of EIRI or the service provider. For example, a number

of the programs depended on state appropriated money for both their basic program

and the expanded program necessary to do the research comparisons. If the state cut

funding for the program, the research project would be jeopardized. In other cases,

the recruitment of subjects did not proceed as projected and the success of the

project was called into question (e.g., in several studies with low birthweight

babies with intraventricular hemorrhaging, we found the incidence to have dropped

substantially from previous years). Because the successful implementation of any

given study was in part dependent on factors which we could not control, we continued

to recruit additional sites and maintained several alternative research sites.

The following activities occurred during the second year of the project (1986-

87).

StudY implementation. Eighteen different longitudinal studies were implemented.

These included several change: from those studies reported in the baseline report.

For example, based on much lower than estimated recruitment, we decided to only

conduct one study for children with intraventricular hemorrhage instead of the two

originally planned in conjunction with Louisiana State University. The second

LSU/IVH study was replaced with a similar population of children in the Salt Lake

City area. For similar reasons, two studies at the Alabama Institute for the Deaf

and Blind Visually Impaired were dropped based on much lower enrollment of subjects

than anticipated. Those two studies were replaced by studies at Phoenix Children's

Hospital which were designed to investigate intensity and age-at-start issues with

children who had suffered traumatic brain injury.
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Refine _wocedures. The basic procedures for conducting the studies were

developed during the initial year of the project. However, during 1986-87 it was

evident that several areas needed further work, particularly the procedures for

recruiting, training, and monitoring diagnosticians; treatment verification; and

cost-data collection. Work in these areas proceeded simultaneously with the

implementation of the studies.

Recruitment of additional sites. As discussed above, there was a need to

replace several of the research sites identified in the baseline report. In

addition, there was always a possibility that one of the existing sites would

experience difficulties and have to be dropped. Hence, substantial efforts were

devoted to identifying and recruiting potential collaborators. The two sites at

Phoenix Children's Hospital, the Salt Lake City 1VH site, and the alternate site in

Reno were added this year as a function of those ongoing recruitment efforts.

Finalize arrangements for additional resources. juring the 1985-86 year,

preliminary approval was obtained from the National Institute of Child Health and

Human Development and the Bureau of Maternal and Child Health for supplementing the

Department of Education contract. However, substantial additional work was necessary

to finalize those arrangements. Negotiations were completed in April of 1987 with

NICHD, and in July of 1987 with MCH.

fromfrifma of graduate students. A part of the workscope specified in the RFP

was the provision of training to graduate students. During 1986-87, 19 graduate

students and one post doctoral fellow were employed by the institute. These

individuals participated in all aspects of the work commensurate with their skills

and experiences.

Accomplishments tor 1987-88

During 1987-88, institute staff continued the conduct of the studies initiated

the previous year. An overview of the major activities and accomplishments during

1987-88 is given next.

1 0
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Management of individual studies. Individual site coordinators worked with each

of the study sites to oversee the implementation of alternative interventions to

ensure that alternative interventions were appropriately implemented. Periodic site

visits and weekly telephone contacts were made to each of the sites. A formal onsite

evaluation using a structured format was conducted. The site coordinators arranged

for the collection of treatment verification data and arranged with the liaison

person at each site for the collection of pre- and posttest data. Data collection

required the recruitment, training, and monitoring of diagnosticians in each of the

sites. The site coordinators also worked with economists at EIRI and with site

liaisons to collect the necessary data for cost analyses. The management of the

research comparisons at each of the sites required continual attention to make sure

that necessary data were being collected and that alternative implementations were

being implemented as planned. As outcome data were collected, site coordinators

were also responsible for cleaning, double checking, and entering the data into the

computer files.

Recruitment of sites. Due to difficulties in recruiting the number of subjects

they had originally expected, additional sites were dropped near the beginning of

the 1987-86 year which necessitated the recruitment of additional sites. As a result

of these recruitment efforts, negotiations were conducted with sites in site in

Columbus, Ohio; Salt Lake City, Utah; and Chicago, Illinois. Substantial additional

work was done during the year to identify an additional hearing impaired site with

contacts being made in Houston, Florida, South Carolina, California, and Michigan.

Although people in each of these sites expressed a great deal of interest in

participating in the longitudinal research, the unavailability of sufficient funds

for the service component of the research prevented any of them from becoming

invclved.

Procedural refinements. A longitudinal study of this nature requires ongoing

procedural refinements. During the 1987-88 year, particular attention was devoted

1 3
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to measuring the degree to which parents are involved in early intervention programs.

A number of alternatives were tried including telephone interviews, interviewer

ratings, parent reports using postcards, and time diaries. None of these were

particularly successful. Procedures for the estimation of costs have also been

refined during the year. It was discovered that site liaisons required substantially

more assistance than originally expected. Thus, procedures have been altered to

account for the provision of such assistance. Effort was also devoted to refining

the scoring systems for parent-child interaction. A number of established scoring

systems were identified to be used to score the same videotapes in an effort to

identify which scoring system produces the most accurate and valid estimator of

parent-child interaction.

Analyses. Because of the extensive data being collected at each study on child

and family functioning, demographic characteristics, and treatment verification

variables, a number of different kinds of analyses are possible. During the 1987-

88 year, samples sizes in many of the sites became large enough so that these

analyses were initiated. During the 1987-88 year, the attention of research staff

began to shift from the recruitment of sites and implementation of research to

conducting the analyses.

Training of graduate assistants. A part of the workscope specified in the RFP

is the provision of training to graduate students. During the 1987-88 year, 20

graduate students and one postdoctoral fellow were employed by the institute. These

individuals participated in ways commensurate with their skills and experience in

all aspects of the work described in the remainder e this report.

Dissemination. An important part of the institute's workscope is to disseminate

information to professionals, parents, policymakers, and administrators. During the

first several years of the project, dissemination was limited because the actual

research had not yet been initiated. During the 1987-88 year, 36 journal articles,
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chapters in books, or manuscripts were produced; and 50 presentations were made at

professional meetings.

Workscope tor 1988-89

1988-89 was the fourth year of the Longitudinal Studies' contract, and the third

year since most of the studies were initiated. The primary emphasis during this year

was on continuing :he implementation of the individual studies. More specific

details are given below.

lieneaentent of individUel studies. Individual site coordinators continued to

work with each of the study sites to oversee the implementation of alternative

interventions and to ensure that the experimental conditions were appropriately

implemented. Periodic site visits and weekly telephone contacts were made to each

of the sites. In most cases, another formal onsite evaluation, using a structured

format, was conducted. Several of these onsite evaluations included independent

evaluators who were not associated with Utah State University.

Site coordinators also arranged for the collection of treatment verification

data and arranged with the liaison person at each site for the collection of pre-

and posttest data. We experienced a significant amount of turn over in

diagnosticians from the previous year, which necessitated further recruitment,

training, and ongoing monitoring of diagnosticians at each of the sites. The

management of the research comparisons at each of the sites required ongoing

attention to make sure that necessary data were being collected and that alternative

interventions were being implemented as planned. As outcome data have been

collected, site coordinators were responsible for cleaning, double-checking, and

entering the data into the computer for subsequent analyses.

Obtaining money for the provision of alternative intervention services emerged

as a major responsibility of site coordinators during this year. A number of the

sites have been receiving federal funding for providing the early interventicn

program which is a part of the research (e.g., LSU IVH and South Carolina IVH), and

r
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that money came to an end during this year. In other sites, state money had been

provided and was shifted to other programs, reduced, or discontinued. The individual

circumstances vary from site to site, but substantial amount of effort has been

devoted to keeping the interventions funded in each of the sites.

Another issue which emerged this year has been the efforts necessary to minimize

attrition. Children who have completed interventions and moved to other parts of

the country have been located wherever possible and tested at appropriate times.

In other cases, children have moved within the same geographic area, and have had

to be relocated before testing could be done. A number of parents have simply lost

interest in the project and efforts have been made to persuade them to continue

to participate. The importance of having liaison people located at each of the

sites has been emphasized in this process. In many cases, the money obtained from

the Bureau of Maternal and Child Health allowed us to buy out a portion of a person's

time who was located at the site. In those cases where we were able to buy out the

time of an enthusiastic and committed person, problems with attrition and ongoing

funding with the project have been fewer.

Recruitment of s;ecs. At the beginning of the 1988-89 year, the Phoenix site

received final notification that their application for a federal HCEEP project would

not be approved, and their efforts to secure state money for the intervention program

were also unsuccessful. Thus, even though we had been able to continue to enroll

an adequate number of subjects for this important study, there was no longer

sufficient money to operate the intervention portion of the program. Similarly, the

state of Illinois reversed their decision to provide funding to the Chicago Hearing

Impaired site. Both of the sites, consequently, had to be dropped. Prior to that

time period, we had initiated discussions with a school district in Salt LAe City,

and were able to finaliz:: the arrangements necessary to add that site (Jordan

Intensity Study). Final arrangements were also made to begin providing intervention

to children in the Columbus Children's Hospital Site. Thus, there were two new sites
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that came into operation during this year. The biggest problem in operating the

Longitudinal Studies has remained the securing of funds for providing alternative

services.

Procedural refinements. Although most of the procedural details were

established during the first several years of the project, there continue to be

refinements and additions. For example several of the sites implemented

ecooehavioral observation techniques to obtain additional information about the types

of activities in which interventionistl and children were engaged and how those

activities related to child progress. The analysis of parent-child interaction data

has continued to require substantial effort. Our approach to the scoring of parent-

child interaction has been to secure assistance from some of the people in the field

who have developed the most widely-used systems (Dale Farran, Gerald Mahoney, ind

Kofi Marfo). At the end of last year we sent tapes to each of tnese people to have

them code the tapes according to their systems. Preliminary analyses from those

codings are included in this year's report, but much work still remains before we

can decide which system is the best. Efforts have also been devoted to refining the

measures of child health for all children and the measure of motor functioning for

children in the IVH studies. Finally, we have begun preparations to shift from using

the Battelle Developmental Inventory (BDI) to the Woodcock-Johnson Battery for those

children who are now too old for the BDI to be used appropriately. A significant

addition to this year has been the collection of data from teachers of children who

are now enrolled in public school programs. A number of techniques have been used.

The few sites where this was done during 1988-89 has provided valuable lessons that

will become even more important as more children from other sites "graduate" into

public school programs.

1 7
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RESULTS OF THE LONGITUDINAL STUDIES

As the present time, 17 separate studies are being conducted as a part of the

Longitudinal Studies of the Effects and Costs of Early Intervention with Handicapped

Children. The activities and accomplishments during the 1988-89 year, the current

status, and the future plans for each study are described in the remainder of the

section. To facilitate comparisons between studies, a similar format has been

followed wherever possible. It is emphasized that results for each study are

preliminary. As new subjects are enrolled, additional data are collected and more

analyses are done, the tentative conclusions of this report may change. The purpose

of this document is to describe what has been done so far as a means of generating

discussion and suggestions which will improve the interpretability of the

longitudinal Studies.
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NEW ORLEANS, LOUISIANA IVHNERY-LOW-BIRTHWEIGHT PROJECT

Project #1

COMPARISON: Grades III and IV Periventricular-Intraventricular Hemorrhage (IVH)
or Very-Low-Birthweight Infants -- Treatment vs. No Treatment

LOCAL CONTACT PERSON: Patsy Poche, M.A.

EIRI COORDINATOR: Lee Huntington, Ph.D.

LOCATION: New Orleans, Louisiana

DATE OF REPORT: 10-9-89

Rationale for Study

One of the major determinants of

infant mortality is low birthweight

(LBW). In the USA, 6.8% of all newborn

babies are LBW (weighing 2500 g or less

at birth), and about 1.2% are very-low

birthweight (VLBW) (weighing 1500 g or

less at birth). This amounts to
61>

approximately 225,000 low-birthweight

infants per year (National Center fo,' Health Statistics, 1989).

Forty percent of low birthweight infants (or approximately 90,000 infants)

suffer periventricular-intraventricular hemorrhages (PVH-IVH) within 72 hours of

birth. These hemorrhages produce abnormal bleeding from cranial capillaries and

result in different degrees of neurological damage based upon the severity of the

hemorrhage (Volpe, 1981). Brain-imaging procedures such as real-time ultrasonography

and computed tomography (CT) scanning are used to make a positive identification of

IVH and to classify the hemorrhage into one of four grades of severity, with Grade

I IVH the most mild form of hemorrhage, and Grade IV the most severe (Papile,
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Burstein, Burstein, & Koffler, 1978). Dramatic clinical symptoms such as seizures,

loss of muscle tonus, cessation of breathing, and unreactive pupils, may mark the

onset of IVH; however, at times IVH is clinically silent (Tarby & Volpe, 1982). The

importance of PVH-IVH as a major health problem is underscored by the following

statistics (Volpe, 1987):

For each 1,000 LBW infants born--

400 suffer PVH-IVH
100 of the 400 (25%) die immediately
85 of the remaining 300 (28%) suffer major neuropsychological impairment

Information as to the future developmental progress of PVH-IVH survivors is

limited and controversial (Hynd, Harloge, & Noonan, 1984). Williamson, Desmond,

Wilson, Andrew, and Garcia-Prats (1982) found that 29% of IVH Stage I and II LBW

infants exhibited moderate handicapping conditions by the age of 3, whereas Papile,

Munsick-Bruno, and Schaefer (1983) found that only 15% of such children could be

diagnosed as having these handicaps. Both Papile et al. (1983) and Williamson et

al. (1982) found that up to 80% of premature LBW survivors wl experienced Grade

III or IV IVH demonstrated moderate to severe handicapping conditions, such as

cerebral palsy, by the third year of life. Finally, Sostek, Smith, Katz, & Grant

(1987) demonstrated that the severity of Iv,: did not predict the infant's

developmental progress at 2-years of age, however 40% of the infants in that study

showed significant delays at 2-years.

Although there is a fair amount of research on interventions for premature low-

birth-weight babies (see Benn'tt, 1987; Casto, et al., 1957; Cornell & Gottfried,

1976; Klaus & Kennell, 1982; Masi, 1979; Ramey, Bryant, Sparling, & Wasik, 1984; for

reviews), most have focused on in-hospital stimulation or parent training as opposed

to a comprehensive intervention, and virtually all have excluded children who have

suffered major neurological insults such as IVH. Two recent st4dies which have had
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promising results (Als et al., 1986; Resnick et al., 1987) have focused on infants

with more severe medical problems, but have still focused on in-hospital programs.

Those studies which have examined post-hospitalization home-based interventions

have used a variety of intervention programs and had conflicting results. For

example, Rice (1977) examined a home-based program of massage and stroking. At the

four-month assessment, the experimental group showed greater weight gain, more mature

neuronal reflexes, and higher Bayley Mental Development scores. Bromwich and

Parmelee (1979) implemented a 14 month home visit program (between the ages of 10

and 24 months) designed to educate the parents with the direct. goal of enhancing

interactions and the indirect goal of affecting the infants' social-emotional and

cognitive and language: development. The groups did not differ on any of the

cognitive measures at 2 years, but the experimental group scored better on the HOME

scale.

Field et al., (1980) employed a half-hour, biweekly home visitor to teach the

mothers about developmental milestones and childrearing, and to demonstrate exercises

to facilitate the infants' development, The experimental group had significantly

higher Bayley MDI scores at 8 months, and their mothers rated them significantly less

difficult. While these studies demonstrate potential for early intervention, the

methodological differences between them and the difference% in outcomes which they

found, make it impossible to draw compelling conclusions. For example, Rice (1977)

and Field et al. (1980) began intervention at discharge, while Bromwich and Parmelee

(1979) began intervention at 10 months of age. All three studies excluded infants

with major complicltiols. While Rice (1977) and Field et al. (1980) found group

differences in cognitive measures at 4 and 8 months respectively, Bromwich and

Parmelee did not find any differences in cognitive measures at 2 years after a 14

month intervention. Thus, considerably more research is needed to address such
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issues as the age at which intervention Ihould start, intensity of intervention, and

long term effects of intervention.

Overview of Study

A major issue in the study of early intervention in general is the effect of

the intensity of treatment which the infants receive. The issue of intensity needs

to be examined with particular care in infants who are "at-risk" for developmental

problems because of severe medical complications. Because the nature of "risk" is

probabilistic, it is a given that some if not many of the infants will improve and

show little or no deficits without any intervention. If 60% (according to recent

estimates) of the infants who suffer Grade III or IV IVH show only subtle problems

later, then the effects of the intervention must be large enough to be detected

despite the improvement found following the natural course of the complication.

Thus, examination of intensity requires that the treatments be sufficiently different

to maximize the possibility of uetecting the effects of the intervention.

The previous level of service to medically fragile infants in the geographic

area of this study consisted of only medical follow-up. The follow-up program

examined each infant at 3 month intervals and made referrals to a variety of

specialty clinics, but little organized effort was made to ensure that parents

followed-through on the referrals. This level of service ensured that most medically

fragile infants in the area did not receive intervention services until they were

developed major handicapping conditions or were three years of age and qualified for

preschool special education programs. Because the typical level of service was so

sparse, an intervention programpwas developed which could be compared in a treatment-

no treatment design. Briefly, this intervention program consisted of 1) in hospital

recruitment and transition into the intervention program. 2) weekly home visits by

members of a transdisciplinary team, and 3) an optional parent group meeting once
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a month. Children assigned to the non-intervention group continued to receive the

standard level of treatment in the community.

Methods

This study was conducted in cooperation with the Community Action for Parental

Success (CAPS) program at Louisiana State University Medical Center. CAPS provided

services through a collection of community-based agencies for minority, low income,

and handicapped infants. Services were offered in three modules: (1) In the

hospital, while the infant was in the neonatal intensive care unit; (2) at home,

once the child was released from the hospital; and (3) at a center for parent/child

intervention, when the infant was older and medically stable. The design of this

program differs from previous services in that intervention began at birth and was

provided in a transdisciplinary framework, infants were seen weekly, and referral

to other services was immediate, with help accessing those services provided by the

intervention team.

Full-time direct service staff for CAPS consisted of a Program Coordinator,

Occupational Therapist, and Speech Pathologist/Infant Specialist. Part-time direct

service staff included a nurse, nurse practitioner, paraprofessional home-visitor,

and a social worker.

Subjects

As of September 1, 1989, there are 32 children who are currently between 10 and

32 months of age enrolled in the study. Of these, 18 have been posttested1.

Subjects included in this study were either diagnosed by ultrasound as having

experienced periventricular-intraventricular hemorrhage or were born with a

birthweight lower than 1000 g. Subject recruitment closed in October 1988. The

Two infants (one in the early intervention and one in the no intervention goup) were not pretested because
they were hospitalized into their ninth nwnth of life. Mese two arc not included in the current analyses.
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current sample is composed of 90% Black and 10% White infants from both urban and

rural areas of the greater New Orleans metropolitan area.

flemuftwent. Infants qualified for participation in the resea-ch if they had

been a patient in the NICU at Charity Hospital or Tulane Medical Center and if they

had experienced perinatal intraventricular hemorrhage (IVH) of Grades III or IV

severity or had a birthweight of less than 1000 g, and if they resided in the

catchment area for treatment. Subjects who met the inclusion criteria were

identified while in the NICU. Parents of eligible infants were contacted in the

while their infant was still in the NICU and then telephone contact was made shortly

after discharge. For each infant who met the study criteria, parents were required

to indicate willingness to participate in either the experimental or the control

conditions depending upon where random assignment placed them.

Assionment to groups. All assignment to groups was performed by the site

coordinator at the Early Intervention Research Institute (EIRI). For the purposes

of this study, it was necessary to ensure that the distribution of grades of IVH and

birthweights be comparable between the treatment and control groups. The treatment

and control conditions were thus stratified by severity of IVH (Grades III or IV)

and birthweight (under 1000 g or over 1000 g) yielding a 2 (Grade; III or IV) x 2

(Birthweight; under 1000 g or over 1000 g) design. Imposing this stratification

scheme on the treatment and control group yielded a 2 x 2 x 2 design. Those infants

who did not suffer IVH, but were below 1000 grams, were stratified on the number of

days that they were on a ventilator to ensure the comparability of the groups.

Before any infants were assigned, a random number generator indicated the order of

assignment to treatment or control for each sequence of four children fitting a

stratification cell. The four cells thus differed on the order in which children

with those characteristics were assigned to the treatment or control group. After

four infants with particular stratification characteristics were assigned, the random
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number generator was used to designate another assignment order for the next four

infants in that cell. Parents were informed of their infant's assignment after they

gave approval to participate in the study.

Demeans/Mk characteristics. Demographic information on the subjects and their

families was gathered from a questionnaire and from medical discharge summaries.

All of the children were from families who resided in the :detropolitan area of New

Orleans, Louisiana. The demographic characteristics of the sample, divided by groups

is represented in Table 1.1. A larger proportion of single parent than two parent

families were represented in the study. The enrolled families were predominantly

low income and included some single adolescent mothers. The proportion of single

mothers in the intervention and control groups differed significantly for the 18

infants who have had their first posttest. Examination of the data for the overall

group indicates, however, that for the entire sample, this proportion is balanced.

There was also a marginal difference in the number of years of education for the

mothers, but again, the overall group is balanced on this variable.

Currently, 3 subjects who were enrolled have been lost to the study. One died

after enrollment, but before testing, and the other two died after pretesting, but

before posttesting. These subjects' pretest data were not included in the current

analyses.

Intervention Programs

The comparison for this study is between a group of infants who receive the

medical follow-up program offered by the hospital and a group of infants who receive

an organized early intervention program conducted by the Human Development Center.

No Intervention

The comparison group for this study consisted of infants who received the

typical level of services in the community. These services consisted of the medical
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follow-up program described in the introduction. Because these families did not

have routine monthly contact with the intervention staff they were contacted

approximately every three months by the coordinator of the intervention program.

The families were queried about their child's health, and reminded that they would

be asked to return for later evaluation.

Expanded Intervention Program

The intervention package for this research project consisted of select

educational procedures which have been used routinely in a number of settings. The

intervention package consisted of three components: hospital-based, home-based, and

center-based.

Hospital-based component. The hospital-based phase took place at Charity

Hospital and Tulane Medical Center Hospital. The purpose of this phase was to

provide families of the .oerimental group with early contact with members of the

intervention staff, to rein:orce teaching conducted by hospital staff, and to provide

information on accessing appropriate community services such as Handicapped

Children's Services. The Brazelton Neonatal Behavioral Assessment Scale (NBAS) was

used to develop an individualized description of the infant to be used for parent

training. For example, if an infant showed low autonomic stability on the NBAS, the

interventionist would plan ways to work with the mother on soothing and not

overstimulating the infant. The NBAS was administered by the Project Nurse who was

certified by staff from Boston Children's Hospital in the administration of the NBAS.

Home-based component. The second phase of the project began after NICU

discharge, and consisted of home-based early intervention conducted cooperatively

with an existing 5ocial service agency home-based parent training program for low-

income mothers. The purpose of this phase of the program was tn provide the infant's

family with follow-up training on the proper care and handling ;If the infant. The

infant was assessed, and an Individual Family Service Plan (IFSP) was developed in
40"
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cooperation with the parents. Treatment objectives were determined in the areas of

the infant's and family's greatest needs, but typically included objectives from the

motor, self-help, receptive language, and social-emotional areas. The treatment

program was delivered by the parents.

Individual family and child activities were designed to be integrated into the

normal daily activities of the families. The four curriculum domains were compatible

with routine daily activities such as feeding, dressing, and playing. Traditional

developmental domains such as communication, cognitive, and gross and fine motor,

and therapy techniques such as positioning and handling, were integrated into these

routine activities throughout each of the three phases.

The primary interventionists, in addition to the parents, were a

transdisciplinary team, with one member of the team assigned as case manager for each

infant and family enrolled in the intervention. The other members of the team

provided regular input on family and child progress, and consulted in their areas

of specialty when needed. Each family was scheduled for a weekly one hour home

visits. Simple, practical programs were left with the principal caregivers each

week, and performance was monitored weekly through an observation checklist.

Center-based component. The third phase of the intervention consisted of an

optional center-based early intervention program conducted with the Urban League

Parent/Child Center program. This program consisted of twice monthly parent group

meetings conducted by a social worker and devoted to topics such as nutrition and

childrearing.

Each of the intervention phases was driven by an Individualized Family Service

Plan which was developed by the transdisciplinary team. One of the full-time staff

was designated case manager. The case manager could, therefore, have been an

occupational therapist, speech patholk,ist, infant specialist, or social worker.

Representatives from each of the collaborating agencies were involved in the
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development of initial and follow-up IFSP goals, objectives, and activities. The

case manager was responsible for assuring that direct service as well as referral

objectives were met.

Treatment verification. A number of procedures were developed to verify that

treatment was being implemented as intended. For example, the intervention team

recorded all home visits and telephone contacts with the family using a cumulative

Monthly Contact Summary Sheet. Cancellations and hospitalizations were also noted.

The data for the past year indicate that the infants in the intervention have

received an average of 68% of the scheduled weekly home visits, accounting for 2.7

hours per month working at home with the interventionist. While 68% at first sounds

low, the circumstances of the population who are receiving services must be

considered. The families are mostly inner-city, low-income families, often single

parents, with an average education of less than high school level. Maintaining these

families' interest and participation in the intervention program is difficult at

best. Other providers of service to similar populations have communicated difficulty

maintaining even 50% participation (Tiffany Field, personal communication)

As a measure of the time that parents spent implementing the intervention, the

interventionist elicited from parents an estimate of the amount of time per week that

was spent with the child in activities that were recommended by the therapist.

/Parents reported an average of 2.25 hours per week, ranging from .33 to 3.75 twurs.
1

In addition, the interventionist rate.i their impression of the acoiracy of the

parent's report on a 3-point scale, with 1 being not accurate to 3 being very

accurate. Analysis of these data indicate that the interventionists' ratings of the

parents averaged 2.1, indicating that the interventionists considered the parents

fairly accurate in their reports of the time spent working with their children.

Formal site reviews have been conducted periodically since the intervention

program began. Site review visits was conducted in October, 1987, March 1988, and
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August, 1989. The purpose of these reviews was to collect information about the

nature and quality of early intervention services being delivered. The site reviews

were conducted according to the treatment verification process described in the

Treatment Verification Handbook for Research Sites (EIRI, 1987), according to the

procedures described in the Guide for Site Reviews of EIRI Research Sites, wbich is

found in Appendix A of the handbook. This research site rated very highly on all

criteria of the site review. Especially impressive were their procedures for

Individual Family Service Plan Development, and their coordination of IFSPs and

ongoing lesson planning. Dr. Tiffany Field accompanied the most recent visit as an

outside reviewer. Dr. Field was selected because of her vast experience with

interventions for medically fragile infants. Dr. Field spoke higily of the skills

of the home interventionist whom she accompanied on a home visit.

Cost of the early intervention program. The cost per child for the 18 children

receiving services in 1988-89 was calculated based or the ingredients approach (this

approach has been discussed in detail in previous EIRI annual reports) and is

presented on Table 1.2. Costs were calculated for the intervention only; medical

costs associated with IVH infants have been calculated for the Salt Lake City and

South Carolina IVH studies and are available on request.

Resources used for the intervention include direct service and administrative

personnel, university administration overhead, parent time, occupancy, equipment,

travel, materials and supplies, telephone, and miscellaneous expenses.

Personnel costs are based on the salary and benefits for 2 case managers, a

speech therapist, a social wrwker, and administrative staff (the director and a

secretary) according to the percentage of FTE worked on the intervention project.

In addition, neurological consultation services wore purchased on a contractual bazis

throughout the year. Consultation costs were based on the proportion of time applied

to direct service. University administration overhead was calculated using the

university's indirect rate of 12.6% for general, departmental, and sponsored projects

')()



LSU IVH

27

Table 1.2

Cost of One Year of Intervention per

Child for LSU-IVH Slte (1988-89)

Resources Cost per Child (n=18)

Agency Resources

Direct services $ 3,362
Administration

program 608
university 555

Occupancy 147

Equipment 72

Travel 88
Materials/supplies 83
Telephone 37

Miscellaneous 11

SUBTOTAL P-179

Contributed Resources

Parent Time

707AL

1,242

Is.m.

administration. Because this program relies heavily on parent time during home

visits with professionals and also to learn and apply intervention techniques with

their children, the value of parent time was included. The cpportunity cost of

parent time is based on the average hourly wage rate for full time work plus benefits

for women in the U.S., $9/hour. Parents in the study spent an average of 30 hours

per year in home visits with a program professional, and 108 hours working at home

with their child. Occupancy charges were calculated based on the approximate cost

of office leasing in the area according to local realtors, $9 per square foot. This

includes maintenance, utilities (except telephone), and insurance. The project used
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294 square feet this year (pro-rated according to FTE). Equipment costs were

calculated by taking inventory of all office equipment and furniture, assigning a

market replacement value to each item, annualizing the cost accounting for interest

and depreciation, and prorating cost according to FTE worked on the project. Travel

costs are based on case managers' mileage records for home visits and one trip per

family to the center at $15 per trip. Finally, the cost of telephrle and materials

and supplies are based on annual project expenditures on these items. Further

economic analyses, comparing the cost with benefits of the project, are pending.

Data Collection

Data were collected for this project to determine the effect of early

intervention upon the child and the family. The assessment instruments were chosen

to provide consistency of data collection between sites. However, some assessment

instruments were chosen for this project to assess child and family variables unique

to early intervention with infants suffering Grade III and IV IVH.

Recruitmwnt, training, and monitoring of diagnosticians. Four local

diagnosticians were trained to administer the pre- and posttest measnres. The

diagnosticians have master's degrees. Testing was scheduled directly with th2

diagnostician by the site coordinator. Shadow scoring of 10% of test administrations

was midpcted by another trained diagnostician.

an average coefficient of .88.

Pretesting. At 3 months corrected age (prematurity corrected to 40 weeks plus

3 months) all infants were tested with the BDI, the Movement Assessment of Infants

(MAI) and a neurological assessment. The parents complete the Parenting Stress Index

(PSI) a measure of the stress perceived by the parents, the Family Support Scale

(FSS), a measure of the number of sources of support available, the Family Resource

Scale (FRS), a measure of the adequacy of resources available, the Family Inventory

of Life Events and Changes (FILE), which tallys the stress producing events of the

Interrater reliability data reveal
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past year, and the Family Adaptability and Cohesion Evaluation Scales (FACES III),

which measures the cohesiveness and i.daptability of the family system. The BDI was

administered by a trained diagnostician who was unaware of the infant's group

assignment. Test and questionnaire protocols were sent to the site coordinator for

scoring and placement in a data file. A duplicate set of the data was sent to EIRI.

Parents were paid $45 for their time in completing the evaluation session. The

pretest assessment battery provides information about the child's early developmental

status and neurological functioning. In addition, family measures provide

informetion on family reaction to the newborn, parent stress, and family support

systems.

Amsttesting. Posttesting occurs at 12 months corrected age and annually

thereafter. The posttest battery was administered by a diagnostician who was "blind"

to the subject's group assignment. The child was given the BDI, the MAI, and a

follow-up neurological examination and the parent again coxpleted the PSI, FILE,

FACES III, FSS, FRS. Parents also completed a survey of additional services received

by the child in the last year, a report of child health during the last year, and

a parent socioeconomic survey. Parents were paid $35 for completion of the

evaluation. Additional measures taken at 12-months corrected age we'e videotapes

of mother-infant interaction and one of motor development completed by a trained

child development specialist or licensed physical therapist. Parents were paid $10

as an incentive.

The videotape of motor functioning followed a specific script. The motor script

had the child perform the following behaviors (based upon the child's level of motor

development): reaching and grasping from a supine position, rolling over and

reaching and grasping from a prone position, creeping and crawling, sitting and

reaching, pulling self up to stand, walking, and squatting to pick up a toy.

:3
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The parent-child interaction videotape recorded the parent and child in play

activities. In the first section, the mother and child played together for 15

minutes "as they would at home." Then for one minute the parent was instructed to

encourage the child to put the toys away. For the next two minutes, the parent read

to the child. Then the parent left the room for 45 seconds, and taping continued

for two minutes after the parent returned to the room.

Results and Discussion

The purpose of this s'-udy is to examine the effects of a family and child

directed early intervention program. Eighteen of the subjects have reached the age

of first posttesting, and two have received their second posttest. Thus the data

analyses for this report examined the initial comparability of the groups at pretest

and the measures of child and family functioning at the first posttest.

Initial Comparability of Groups

Table 1.3 represents the comparison of the pretest measures for the intervention

and control groups on the child functioning and family measures. The left half of

the table represents the data for all subjects currently enrolled in the Czudy. The

right half of the table represents the data for time subjects who have received

their first posttest as of September 1, 1989. There were no statistically

significant differences between the groups on the pretest measures. Taken together

with the lack of between groups differences on the demographic characteristics, these

results suggest thdt the random assignment of infants to groups resulted in groups

that were comparable in terms of scores on both the infant and family measures at

the onset of the intervention process.

3
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No Early
Intervention Intaverriou

IC (SD) a (SD) n
A P

P %km ES&

44 ( 1.7) 4 33 ( LI) 12

IS 51 6 16
90 6 91
76 40 6 86
72 6 72
57 40 6 53

74 (43) 4 84

117

113

230

84 (24) 16

101.3 (134)

233 (54) 16

9.9 (74)

16

16

(4.4)

OM 6

12.8 6

.16 II (34)

.04 121.3 (17.7)

.66 25.7 (163)

4.3 (3.9).21

114

126

240

6.5

5.2

12.4

021

0.0
(5.7)

9.1 (1.7)

109.4 (13)

233 (9.I)

9.3 (73)

12
12
12
12
12

12

12

12

12

12

12

12

12

12

IS

1.31 .26

.003 3S .02
0.10 .76 .1

31 .54 .13
0.05 .12
.000 .99 .10
0.24 .42 .13

39 .67

1.42 .25 -.46

40 .54 -.22

.04 .13 .0 5

.09 .77 -.2
7

.05 .13 07

.05 .13 .08

2.64 .12 .67

.16 .69 .14

2.02 .17 4.211

$ Solludcs1 maims sx scorn wens condoled using raw seem for each of the scales. For cam of intapreatite, the informaion
in dais lablie has ken =rated from the raw scores so a ratio Dena:poem Quotient (DQ)19; dirlrem the "age equivalent" (AE) score
maned in the Salida! mmusl for each chllas raw score by the thflfi chronological Age a tkne attesting.

+Scored for each aubscale of the RCM are :lobed from the 'Wear score reporrzd in the admiral manta Scores reported in the table
legume the distance from "idear a raw owe units. A soar of 0 is but (ler Appendix A for details).

&Analyses for the FES and FRS we baud on raw scores indicating too number of Supports or Rescurces iticlicased by the family as being
available. I scores we considered better.

$Effect Szs Ma defined here z the diffeemce between die omçs (Ewly minus Delayed) ruemsdivide by the unadjused standard
deviation cf the Delayed Intavention Group (see Glass (1976 , TaiMnadge (1977j, and Cohen (1977] for a owe geom.l disossion of the
concept of Effect Sim).
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Effects of Early Intervention Versus
Medical Follow-up Without intervention on
Measures al Child and Family Functioning

Ihe effects of the early intervention program on child functioning were assessed

using the Battelle Developmental Inventory and the Movement Assessment of Infants.'

These data were analyzed using one-way analyses of covariance (ANCOVA).* ANCOVA

procedures were employed for two purposes: (a) to increase the statistical power

of the analyses by reducing error variance; and (b) to statistically adjust for any

pretreatment differenes between the groups. For either purpose, the degree to which

ANCOVA is useful depends on the correlation between the covariates selected and the

outcome variable fr which analyses are being done. However, since ore degree of

freedom is lost for each covariate used, it is generally best to use a limited number

of covariates (usually five or less) in arv given analysis. All pretests and

demographic variables were cosidered as potential covariates. The final selection

of cova-iates depended on a judgement of whic., variable or set of variables could

be used to maximize the correlation or multiple correlation with the outcome variable

in question and still include those demographic or pretest variables for which there

are the largest pretreatment differences. Thus, the 1st posttest data were analyzed

in a three-stage procedure.

First, the pretest BD1, demographics, and parent measures were examined for

potential differences which might affect the posttest scores and which could thus

be used as covariates in the analyses of the 0.1.1.1sq results. As reported above,

the only measure on whi...h grnups differed significantly was the pretest FRS score.

The second stage of the analyses examined the relations between the posttest

scores on the cld and family measures and the pretest measures via multiple

regression analyses, again looking for potential covariates. Pretest variables that

2 The MAI, Carq, and the motor and interaction videotapes are currently being analyzed. Results of these
analyses will be reported in next year's final report.
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were strongly associated with the posttest measures were used as covariates in the

third stage of the analyses; one-way between-groups analyses of covariance (ANCOVAs).

The pretest variables that were used as covariates in a particular analysis are

indicated in the column labeled "Covariates" in Table 1.4, which represents the

results of the analyses of the first posttest child and family measures.

Analysis of the BDI scores indicated that the intervention and non intervention

groups did not differ significantly on any of the subscales or on the total BDI

score. There was a marginal difference between the groups on the adaptive behavior

scale (F(1,16)=3.41, g=.08), with the early intervention group scoring higher than

the nonintervention voup. While none of the differences were statistically

significant, all except one favored the early intervention group. In addition, the

effect sizes for the personal social, adaptive behavior, and cognitive subscales as

well as for the total BDI score, were fairly large, ranging from .27 to .75. These

effect sizes suggest that with a larger sample size the between groups differences

might be statistically significant.

Analysis of the PSI indicated that the groups did not differ significantly on

either the child related stress scale or the other related stress scale. The effect

size for child related stress (.38) indicates a large difference between the groups.

With a larger sample size, this difference might be stati.stically significant. This

result would indicate that those parents who had received intervention reported less

stress related to their child than those who ad not.

The results of the analysis of the FACES III again indicated no statistically

significant between groups eifferences. Again, however, examination of the effect

sizes indicates a substanCal effect size (.33) on the cohesion subscale, indicating

that those parents who received early intervention services reported a more cohesive

family pattern.

3
It



Table L4

facLUMMELDramealgaitagmearanladirs

Vsriable Covariates6 'A.

No
Intervention

Group

(SD) Adj7 n

A. le soethe Posttest 17 ( 2.11) 6

@Battelle Develop:motel ...
Watery (BIM°

DCis for
resseeal Social 1 73 (40.0) 75 6
Adaptive Behavlar 4 64 (32.0) 66 6
yaw 4 69 (39.0) 73 6
Cossevakatioe 4 74 (310) 77 6
Copltivs 4 TO (43.0) 72 6

TOTAL 2 76 (40.0) 78 6

Pasestieg Suess Isdu

Chad Related 5 126 (21) 124 t.

Other Related 5 125 (13) 124 6

TOTAL 231 (33) 249 6

*Family Adspostke sad
Coluelos Evaleatiou
Soles (FACIE)

AdaPdon 6 4.8 (4.0) 4.7 6

cobasies 2. 3 6.3 (3.9) 6.3 6

Disaquncy Discrep 2.1 (16.7) 6

TOTAL 3 8.3 (3.9) 1.6 6

Fuelly Resource Scale 4. 7 111 (13) 109 6
(1193)1k

=Support Scale 33 (14) 34 6

Faedly bdea of Events 9 6.2 0.0) 7.8 6
(FILE)

Early
Intervention

Group

Tc (SD) Adj n
ANCOVA P

F Value ES'S
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16 ( 1.5) 1 2

89 (42.0) 88 12
93 (37.0) 90 12
83 (32.0) SO 1 2
SO (33.0) 76 1 2
90 (32.0) 86 .2
91 (35.0) 19 12

115 (13.0) 116 12

124 (13.0) 123 12

240 (24.0) 242 1 2

5.1 (2.6) 5.1 12

5.0 (4.6) 5.0 1 2

10.4 (15.0) 1 2

8.2 (2.7) 8.1 1 2

110 (20.0) 112 12

31 (13.0) 32 11

14.4 (140) 12.8 1 2

.71 .41

.61 .45 -42
3.41 .085 .75
.64 .44 .18
.01 .94 3

1.23 .28 .32
.88 .36 .27

1.85 .19 .3

.01 .92 -.SS
.47 .50 .2 1

.09 .77 .18

.38 .54 43
1.08 .32 ..58
.10 .26 .1 3

.07 .80 .2 3

.18 .68 ..1 4

.64 .44 .41

=1,
Statistical analyses for BDI scores wae conducted ueng raw scores for each of the scales. Fa each of interpretation, the information
in this table has been converted from the raw scores to a ratio Development Quotient (DQ) by dividing the "age equivalent" (AE) score
reported in the technical manual for each child's raw score by the child's clvonological sge at time of testing.

+Sages fa each subsonic of the FACES are derived from the "ideal" score reported in the technical manual. Scores reported in the table
indicate the distance from "idear in raw score units. A score of 0 is best (see Appendix A fa. details).

&Analyses for die FSS and FRS are based on raw soores indicating the number of Supports or Resources indicated by the family as being
available. Higher scores are considered better.

$Meg Size (ES) is defined here as the difference between the groups (Early minus Delayed) means, divide by the unadjusted standard
'deviation of the Delayed Intervention Group (see Glass (19761, Ta1hnadge [1977], and Cohen [1977] for a moreseneral discussion of the
concept of Effect Size).

A Covarlatea 1 is Battelle personal Social, 2 Beadle Adaptive Behavior, 3 is Battelle Cognitive, 4 Battelle Total, 5 IR PSI Child
Related Stress, 6 FACES Total, se FACES Cohesion, 8 FSS Score, 9 111 FILE Total Score. tralleatlialotiiit JalleSZ011
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Analyses of the FRS and FSS indicated that the groups did not differ

significantly on the number of resources or amount of support that they reported.

Analysis of the FILE indicated that the groups did not differ significantly, however,

the large negative effect size indicates that the nonintervention group reported

fewer stressful life events during the previous twelve months, a difference which

might be significant given a larger sample size.

Conclusions

This project is in a position to provide useful data on the efficacy of an

intensive intervention program for prevention or amelioration of developmental delays

in infants at risk because of a history of complications of preterm birth. The

program is the only one of its type in the geographic area in which it is being

implemented, and by comparison with the standard of service for medically fragile

infants in the area will provide a strong contrast in intensity of intervention.

Analyses of the demographic data and the pretest data indicates that the random

assignment procedure has been successful in assuring the initial balance of the

groups. There were no differences between the groups on the demographic measures

or on child or family measures at pretest.

While the results of the parametric analyses indicate that there were not

statistically significant differences between groups on the child or family outcome

measures the large effect sizes on some of the measures indicate differences which

might show significance given a large sample size. Examination of the pattern of

effect sizes reveals some interesting results. Of 16 analyses, 8 showed effect sizes

greater than .25. Especially interesting, is the fact that 6 of the 8 effect sizes

greater than .25 indicated differences in favor of the early intervention group.

Closer examination of the effect sizes indicates that a consistent pattern for

the BDI results. All of the effect sizes greater than .25 (4 of 6) on the BDI

3 (



LSU IVH

36

results favored the intervention group. Comparieon of pre- and posttest results

indicates that the posttest results were not the result of existing pretest group

differences. The pretest effect sizes for the BDI scales ranged from -.10 to .10,

indicating substantially no systematic differences between the groups. The posttest

effect size differences are attributed to a drop in BDI Scores on the part of the

nonintervention group. This result is consistent with other reports of declining

test scores in similrmr low-SES populations. This result suggests that a similar

decline may be reduced by the support provided by the early intervention program.

The effect sizes for the PSI indicate a similar result. The child related

stress scale of the PSI showed an effect size of .38 favoring the early intervention

group. The pretest effect size indicated that the groups did not differ on this

scale. In fact, at pretest the early intervention group reported a higher level of

other related stress, a difference which was not found at the posttest. Comparison

of the group means for child related stress indicates that the average stress level

reported by the early intervention group remained the same between pre- and posttest,

while that reported by the nonintervention group increased by 9 points. The increase

in the stress level of the nonintervention group could be the result of having to

care for the needs of a medically frayile infant without the support of an

intervention staff.

The results of the analyses of the FACES III scales also are consistent with

positive effects of the early intervention program. The cohesion scale, which showed

effect in favor of the nonintervention group at pretest (ES = -.27) showed an

effect in favor of the intervention group at posttest. Examination of the group

means again indicates that the change in effect sizes is attributable to the change

in the score of the nonintervention group. While the level of family cohesion

reported by the intervention group remained the same between pre- and posttest, the
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nonintervention group reported less cohesion at posttest. This effect might also

be attributable to the support provided by the early intervention program.

The effect size results for the discrepancy scale of the FACES III indicate that

the early intervention group rates their ideal family pattern more different from

the actual pattern than does the nonintervention group. The pretest effect size

indicated that the groups did not differ on their perceptions of this discrepancy.

As was the case with 8DI scores and PSI scores, the change in the effect size is

attributable to a decrease in the discrepancy reported by the nonintervention group

and not to an increase in the discrepancy reported by the intervention group. This

result is consistent with results reported by other intervention programs for

medically fragile infants. For example, Zeskind and Iacino (1982) reported that

mothers who received an intervention designed to support visitation of their infants

in the nursery perceived their infants as less healthy, and had lower expectations

for them than did mothers who spent less time with their infants. Thus, it is

possible that the effect seen in the current study indicates that the parents who

work more with their children see more closely the problems that their children have,

and thus report more discrepancy between the ideal and actual family pattern.

While these results arr 'nteresting, they must be considered tentative. Eight

subjects remain to be posttested at one year. The addition of these data could

change the results described here. For example, addition of these subjects might

result in statistically significant results in those measures that now show large

effect sizes. These results will be discussed in next year's annual report.

4
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LOUISIANA STATE UNIVERSITY MEDICAL CENTER
HUMAN DEVELOPMENT CENTER (LSU/VI)

Project #2

COMPARISON: Visually Impaired Children -- Weekly individualized parent-

infant sessions versus parent group meetings.

LOCAL cohrnktrr PERSON: Patsy Poche, Louisiana State University Medical

Center

EIRI COORDINATOR: Diane Behl

LOCATION: New Orleans, Louisiana

DATE OF REPORT: 10-9-89

Rationale for Study

The importance of vision in early

development is crucial, (see

discussions by Barraga, 1986; Ferrell,

1986 Fraiberg, 1977; and Warren,

1977). By age three, infants with

visual impairments often demonstrate

socio-communicative and cognitive

development patterns that are quantitatively and qualitatively different from

their sighted peers (Ferrell, 1986; Warren, 1984). Ferrell (1986) stated that

all of these secondary handicaps are preventable; they occue because there has

not been sufficient, systematic intervention given to the child and his/her

family. Although such a position is logical, there is little evidence in the

literature which either confirms or refutes the value of systematic intervention

in alleviating these secondary handicaps.

Visual impairment also causes a disruption in Lhe interaction between the

caregiver and child. Als (1983) observed that the infant with visual impairments
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signals and communicates differently. These signals are often distorted and

difficult to interpret, making positive, constructive interaction even more

difficult for parents who often are attempting to cope with the emotions of

having an infant with a handicap. Rowland (1984) summarized the findings of

researchers involved with visually impaired chil&en by stating, "The importance

of appropriate exchanges between mothers and infants cannot be overstressed."

This highlights the importance of involving parents in the intervention process.

Though the importance of early intervention for children with mvisual

impairments and their families has been noted frequently in literature, few

controlled prospective studies have been completed on children with visual

impairments, especially at the infant and toddler levels (Warren, 1984).

Furthermore, even though researchers speculate that intensive intervention for

both child and family is necessary, there is a dearth of evidence regarding the

intensity with which this intervention should be provided. Additionally, little

data are found to assist in answering the question of how to provide the best

intervention (White et al., 1986).

This study of early intervention for visually impaired infants and toddlers

compares the immediate and long-term effects of a comprehensive, home-based

intervention in the form of one time per week parent-child sessions with a much

lower intensity treatment of informal parent group meetings held approximately

12 times per year. To set the context for this study, existing research on the

effects of early intervention with visually impaired children will first be

summarized briefly. A description of this study will follow, providing a

description of the subjects and the alternative interventions, as well as the

research procedures. Results based on the first two years of the study then will

be presented along with preliminary conclusions.
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Review of Related Research

Since 1969, eight studies with quasi-experimental designs and appropriate

outcome data have been conducted with visually impaired children in an attempt

to provide some degree of objective information on the effectiveness of early

intervention. The nature of these stud4es, iacluding subjects, intervention,

outcome measures, and results are summarized in Table 2.1. Unfortunately,

critical components necessary for the studies to be considered well-controlled

investigations were lacking. These components will be discussed with reference

to the studies presented in Table 2.1. These elements will now be discussed.

Of primary importance is the lack of appropriate comparison groups reported

in past studies; the visually impaired subjects were typically compared to either

noraally sighted peers or a blind comparison group from a previous study (see

Table 2.1). The current study improved upon these research designs by utilizing

random assignment of a sample of visually impaired children to one of two

treatment conditions. In addition to lacking appropriate comparison groups,

the conclusions of these previous studies are difficult to interpret because very

little demographic information is presented about participating subjects, i.e.,

it is difficult to know whether subjects which come from families with high

socio-economic status respond differently to intervention than subjects which

come from families with low socio-economic status or whether subjects which are

more severely visually impaired respond differently than those who have moderate

visual impairments. Because of the extensive demographic data collected as a

part of this study, such questions can be examined.

A second important point relative to previous research is that exemplary

services designed for children with visual impairments have generally been

described as needing to be comprehensive in nature, providing systematic

instruction to the child as well as providing parents with instructional

strategies and support. Unfortunately, most previous studies have not



Table 2.1

Summary of Early Intervention Studies Involving Children with Visual Impairments

Reference Children ( Intervention New lotion Experirnertai Des n cane Measures Conclusion. WealumWiles

Adeison &Freiberg (1974) 10 Infants, mod-severafy
VI, no carver handicaps.

Alleghny County
Schoois (1969)

Bregnl, Ceppelini,
Cersbalinl, Contini,

Uvingttone,
Promo & Rocca (1961)

Correa, Poulson.
Salzburg (1984)

Freiberg (1977)

O'Brien (1978)

Olson (1983)

Rcgow (1962)

Sewn preschoolers, all
*gaily blind with varying
dowlopmentel

Infards and toddlers
with ROP.

3 preschool children,severly multiply
handicapped.

10 blind Infante, no other
handicaps.

33 subjects, Birth to 8
yews with mild to sewre
VI.

15 VI 2-6 yew olds.

Simon, Ny home Nine for
1-2 yews. Developmental
guidance pregrwn linking
sound and touch In playnd parent-Infant
Interactions.

6 weeks of center-based
training emphasizingexploration nd
Independence.

Wee Idy 1-hour Melts lot 1
yew focused on pwont-
child Interaction.

Ont-Ilme keening In
reach-graap responding
conducted In a center.

Twice-monthly home Ash
ice three yews focusing
on parent-child
Interactions.

Home cs center-based,
parent training for 8
months mphasizing
~ail development.

Posner only cornered
vdth sighted control and
with large group of Vi
Infante IfOrn earlier study.

Pre-pesttest

Pre-posttest

Multiple baseline design.

Pre-poettest.

Pre-poettest.

Gross WO, kerne fun
Gossett & Arnetrudw
BaOrly Scales ol Infant
Developmert.

Orientation and mobility
ol Yourg and SIM
Children (Lord, 1067).
Body image of Blind
Children IlreenIng Ter
(American Foundation).
Video tapes over lime.

I:kunst-Lathe Scale of
Psychomotor Develop-
meet, Neurological aral
mules earns.

Recording of reach-grasp
responses.

Videotaped performance.

Visual Mc. Scale; school
health fame, Balsa Pic-
torial Be-Concept Scale,
Boehm Test of Bask
Concepts (1971),
anecdotal records, Instru-
ments deoloped by
renwchers.

Home or school !Mervin- Post-only comparison Performances riled by
!Ion lot an average of 2.7 bessel on initial leachers d VI children;
yews. differences and sighted Iendent Meting and

control group. ang ol 10 categories
ci behasfor.

10 subjects, 1-7 years of Home 0 f school Pre-post.
age, multihandicapped. Irterversion for 10 morinn

using graduatd
pranpang straiogies.

Plagetlan stages of
larguage development to
determine ctild'e func-
tional level of communi-
cation Ma parents,
teachers, Wedelns.

Wee

Intervention can
accelerate development of
mobility In children with
*mai Impairments.

8mell swtpls
Comparison VI grow
had armor 3 limes es
many .premeture krints
or hen later erity ogee.
Visite In card (VI)
group every 3 mordtr.
No random seeigivnent.
Controa group wed
different outcome
meieurell-

Intervention Improved -- Smell swnpie.
orawral weds of self- - No control group.
help, vision, and -- Possibly had Inconel.-
sordolization. tent progrern.

--No treatment
verification.

Intervention had Polahrli
effects on mother-Infant
dyads presumed to be *A-
dak for psychotic
disturbances.

- Smell sample.
- No wird group.

Irdervantion *Seethe for - Small sample.
training motor Wills In -- No control spur?.
blind, severely retarded - Mor than ens
preschoolers. handicap

- Nal typier Intervention

hiervantion Improved VI
children to levels closer to
sighted children than
blind children who
received no Intemeralon.

- Small swnpie size.
- No control grOup.

Program goels were met. - Not ail inetneneris
standardized.

- No control group.
No uNnfcarted teeters.

- Interventions Mired
*crow subtends.

irdervention created no
significant difference
betvwen sighted and
Msually Impaired children.

Intervention Increased
rvereness of social
Irderedion.

-- Differences In peel edu-
cation confound study.

- No VI control nrifod
Interwrlions
across subiects.

--No non-treatment

arnall.sarnple
- Very heterogenous

group.
Intervention differed
woes subfects.

Adapted from Olson, M. (1987). Early intervention for children with visual impairments. In M. J. Gumlnick & F. C. Bennett (Eds.),
The effectiveness of early intervention for at-risk and handicapped children (pp. 318-321). Orlando, FL: Academic Press.

BEST COPY AMP API F



LSU/VI

42

provided clear descriptions of their interventions. The lack of information

about specific training techniques, curricula, and shaping procedures has made

it difficult to understand the comprehensiveness of previous treatments as well

as making it difficult for others to replicate the interventions. (Guralnick

& Bennett, 1987). For the current project, the collection of treatment

verification data, described more fully in a subsequent section, wfli provide

specific information facilitating replication of any effective treatments.

The use of a home-based intervention as the high intensity treatment was

chosen for several reasons. Home-based programs serving handicapped or at-risk

young children are experiencing rapid growth, making it one of the most typical

intervention models in the field (Halpern, 1984). Philosophically, there are

numerous advantages to a home-based intervention and the involvement of the

family. Some of the earliest advocates of home-based intervention, Shearer and

Shearer (1976) argued that home-based intervention was good because:

(1) Learning occurs in the parent and child's natural environment....
(2) There is direct and constant access to behavior as it occurs
naturall y.... (3) It is more likely that learned behavior will
generalize and be maintained.... (4) There is more opportunity for
full family participation in the teaching process.... (5) There is
access to the full range of behaviors.... (6) Training of parents, who
already are natural reinforcing agents, will provide them with the
skills necessary to deal with the new behaviors when they occur....
and (7) Because the home teacher is working on a one-to-one basis with
the parents and child, individualization of instructional goals for
both is an operational reality. (pp. 336-337)

There are also advantages to home based intervention that are more

practical in nature. For rural or low-income families, travel to a center

location is often difficult. Additionally, some children have medical needs

that make leaving the home difficult (Bailey & Simeonsson, 1988). In spite of

these theoretical and practical justifications for home-based intervention,

previous research has provided very little comparative evidence about the

effectiveness of home-based intervention, particularly for visually impaired

4
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children. This controlled study comparing a well-designed treatment serving

both parent and child with a control condition of lower intensity which provides

indirect services only to the parents will add greatly to the knowledge needed

to respond to the aforementioned questions.

As a third point, the majority of previous studies have failed to measure

critical outcomes that may have been affected by the intervention. Using a

family-focused approach, the high intensity intervention is sensitive to the

effects of the child on the toLal family, the effects of the family on the

child, and the effects of external supports on the child and family. Through

the use of measures sensitive to these interactions, this study will provide

important assessment data that have been missing from previous studies. (see

Table 2.1)

Fourth, longitudinal data are needed to determine whether effective early

intervention programs continue to have a noticeable effect on children as they

get older (Warren, 1984). Though five of the eight previously cited stadies

with visually impaired children had interventions that were at least eight

months in duration, none of them provided information regarding long-term

effects of th2 treatment. Since this study will include outcome data for

several years following the treatment, it will provide some needed information

concerning long-term treatment results.

Finally, this study will provide an economic perspective on early

intervention. One would expect the intensive program to be ouch more expensive.

Therefore, it is important to find out whether the additional costs are

justified in terms of the gains made by children or the effects on the family.

Furthermore, it is important to find out whether a less expensive program such

as the low intensity parent group meetings may result in some benefits (e.g.,

positive effects on family functioning) that may not be present in the more
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expensive provam which focuses more directly on child progress. Unfortunately,

very little attention has been given to cost analysis issues in previous early

intervention research, particularly with visually impaired children.

Methods

This study is being conducted in collaboration with the Human Development

Center (HDC, a University Affiliated Program) at Louisiana State University

Medical Center in New Orlearv.. Funding for the HDC is provided in part by the

Department of Education, Office of Special Education and state and local

sources. Services for child in both groups-are funded by the Louisiana Office

of Education. The service program was designed and developed by a certified

teacher of the visually impaired with extensive experience in service provision

and research. Staff who provide services include home intervenors, a social

worker, and consulting service providers who are therapists at the HDC. The

program was developed specifically for the research project and provides

services to visually impaired children and their families who would otherwise

receive no services designed for visually impaired children.

The geographical area served includes the area within a 60 mile radius of

New Orleans. Other services available for visually impaired 0-3 year old

children are limited to programs designed to serve developmentally delayed

children or those that provide private motor and/or speech/language therapy.

There is no other program in the area that provides programming specifically to

meet the needs of children who are Osually impaired. Consequently, most

visually impaired 0-3 year old children in this area have typically not received

any services until they were 3 years old.
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Aszistance in the identification of potential research subjects as well as

information regarding various aspects of the subject's vision (i.e., acuity,

perception, and discrimination is provided by the LSU Eye Center.

Subjects

A total of 36 children between the ages of 0 to 30 months have been

identified and randomly assigned to groups as of July 1, 1989. The following

section describes the recruitment and random assignment procedures for the

study. Demographic characteristics of children and families in each group are

also presented.

Recruitment. Subjects are being identified through referrals from the LSU

Eye Center and from pediatricians and ophthalmologists in the New Orleans area.

Children who are identified as potential subjects are screened by either the

site coordinator or a teacher and therapist. Each child is classified according

to visual acuity, presence of other handicapping conditions, and developmental

level as follows.

Visuaj acuity: 1 = blind
2 = severely impaired with correction
3 = mildly or moderately impaired

Handicapping condition: 1 = no other handicapping condition
2 = presence of one or two mild handicaps
3 = more than two mild or severe handicaps

Developmental level: 1 = no more than a 33% delay in motor or socio-
communication/cognitive areas

2 = more than 33% delay in either motor or socio-
communication/cognitive areas

3 = more than 33% delay in both motor and socio-
communication/cognitive areas

The presence of an additional handicapping condition is determined by the

clinical judgement of qualified motor therapists and/or communication disorders

specialists. Developmental level is obtained through the use of a screening

instrument that ccnsists of selected items from the Early Intervention
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Developmental Profile (Brown et al., 1981). Children are eligible for inclusion

in the study if the vision impairment is the major disability and the delays are

due primarily to their vision impairment. Children who have more than two other

handicapping conditions and wto have more than a 33% delay in both motor and

socio-communication/cognitive areas are not eligible for enrollment in the

study.

As seen in Table 2.2, approximately two-thirds of the subjects have mild

vision impairments (69% for each group), with one sixth falling in the

moderately visually impaired group, and one sixth falling in the severely

visually impaired group. In regard to degree of handicapping

condition/developmental delays, the majority of subjects for both groups were

rated as having no additional handicapping condition and/or significant

developmental delay.

Table 2.2

LSU VI Intensity Study Subjects' Degree of Vision and Severity of Handicaps

Low Intensity High Intensity

Severe Vision Impairment < 20/2400 19% 15%
Moderate Vision Impairment < 20/900 13% 15%
Mild Vision Impairment < 20/200 69% 69%

Handicapping Condition/Developmental Delay:

No additional handicap/ 69% 54%
developmental delay

1-2 mild-moderate handicap/ 31% 46%
developmental delay

The most frequently-occurring causes of vision impairment for subjects are

optic atrophy (10.3%), retinopathy of prematurity (31%), and albinism (17.2%);

other etiologies are present in smaller numbers.
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Most subjects involved in the study are not involved in other programs for

children with disabilities. Several children who had received prior services

were enrolled after having moved to the New Orleans area from another

geographical region whre services were provided. The random assignment process

resulted in these subjects being balanced across both groups.

Identification of subjects has been progressing slowly for 1988-1989.

Subjects were being enrolled at an average of 1-2 per month 1987-88. In spite

of strong recruitment efforts however, only 4 subjects have been identified

since July, 1988. Recruitment will continue through October, 1989, at which

time it is estimated that enrollment will total 38-40 subjects.

Assignment to groups. After receiving a signed informed consent form from

parents, children are randomly assigned to groups stratified by visual acuity,

and a combined score for handicapping condition and developmental level. (Refer

to the EIEI 1986-1987 report for a more detailed description of the assignment

procedures). On February 13, 1987, the initial group of 15 children identified

during screenings in the first two weeks of February were rank-ordered by age

within the cells. The random assignment pattern was determined for each cell

by a computer-simulated four-sided die. Children were assigned based on this

pattern within cells. Children who were identified after that date were placea

in the appropriate cell and assigned according to the assignment pattern.

Demographic characteristics. Demographic pretest data on 29 active

subjects enrolled as of June 1, 1989, is reported in Table 2.3 (Data on the most

recent subject was unavailable at the time of the report). The population from

which children are being drawn is about 80% Caucasian and has a high degree of

variability with respect to socioeconomic status. Although not statistically

significant, there are some differences between groups (e.g., see percent

receiving public assistance, with more subjects in the experimental group



Table 2.3
Compambility of Groups on Demographic Characteristics
forLSUNI Intensity Study
All Active Subjects Enrolled by July 1. 1989

Low Intensity High Intensity
(SD) n X (SD) n

Variable
Value E
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Age of child in months
at pretest

Age of mother in years
at pretest

Age of father in years
at pretest

Percent Male*

Years of Education for
Mother

Years of Education for
Father

Percent with both
parents living at home

Percent of children who
sze caucasian*

Hours per week mother
employed

Hours per week father
employed

Percent of mothers
employed as technical
managerial or above*

Percent of fathers
employed as technical
managerial or above*

Mean total household6
income
(median)

Percent receiving public
usistances
Percent with mother as
primary caregiver*

Percent of children in
day care more than 5
hours per day*

Number of siblings

Percent with English
as primary tannage?

15.2 ( 9.8) 16

25.7 ( 4.4) 16

31.9 ( 8.8) 14

37% 16

13.1 ( 1.8) 16

13.4 ( 3.0) 13

69% 16

75% 16

15.4 (18.5) 16

40.9 (16.6) 9

38%

33%

16

12

$25,567 (17,159) 16

$25,000 1 6

25%

81%

16

16

44% 16

.63 ( .89) 16

100% 16

14.1 (12.5) 13

28.0 ( 6.7) 13

34.3 (10.7) 12

54% 13

12.8 ( 2.7) 13

13.4 ( 3.4) 12

85% 13

85% 12

7.4 (15.1) 13

39.4 (22.7) 12

15% 13

64% 11

28,884 (27,910) 13

13,000 13

38% 13

85% 13

17% 13

.77 (.93) 13

100% 13

.79 -.1 1

. 26 . s 21

.53 .271

. 40

.73 -.1 7

.98 . 0

.34 + .4 1

. 54 + .1 8

.22

.87

.20

1 . 4 3 1

1.091

- .4 6

.16 + .6 3

.45 -.2 9

.82 + .1 0

.14 1.531

.67 I .161

1.00 0 . 0

*Stadstical analyses for these variables were basedon a t test where those children or families possessing
the trait or characteristic were scored "1" and those not possessing the characteristicwere scored "0

AMeans and standard deviations for tills wiriable were estimated from categorical data.

$Effect Size (ES) is defmed hero as the difference between the groups (Expanded minus Basic) on thel- scores
divided by the standard deviation of the Basic Intervention Group (see Glass, 1976; Tallmadge, 1977; and Cohen,
1977 for more general discussion of the concept of Effect Size).
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receiving assistance, and differences between groups on hours per week the

mother is employed). Some demographic data related to the father are missing

due primarily to single parent families with estranged fathers. Differences in

household income appear to be ..641- to the small number of subjects, with a few

high-income families skewing the mean. It is anticipated that these differences

in demogra0c variables will disappear or at least diminish in significance as

more subjects are enrolled.

To date, 16 of the 29 active subjects have completed Posttest #1.

Demographics for these 26 subjects are comparable to those shown in Table 2.3.

Table 2.4 depicts comparability of groups included in Posttest #2. The only

variables nearing significance for Posttest #2 were the age of the mother,

percentage of males, and percent of children in daycare more than 5 hours per

day, with the high intensity group having slightly older mothers, a larger

percentage of boys, and a smaller percentage of children in daycare more than

5 hours per day. However, since Year 2 posttest data have been collected on

only half of the active subjects, it is anticipated that the4e differences will

decrease as more subjects are tested.

Intervention Programs

The alternative interventions consist of weekly individualized home-based

intervention versus parent group meetings that are held approximately 12 times

per year. A detailed description of the treatments follows.

Weekly hmdividualized treatment. The more intensive intervention for 0-

through 36-month-old subjects consists of parent-infant sessions in which

parents or primary caregiv.s!..s and their children are given a structured program

individualized to meet the needs of the family as well as the child.

All infants/toddlers in the individualized treatment group are scheduled

for an average of 1 hour'of intervention weekly. Generally, intervention

r-
4)



Table 2.4
LSU/VI Intensity Study Demographic Characipristics of
Subjects included in Year 2 Post 4est

Low Intensity

CIP
Ye (SD) n

High Intensity

43P2
3r (SD) n

20.1 (13.7) 7
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Variable

Age of child in months
at pretest

Age of mother bt years
at pretest

Age of father in years
at pretest

Percent Male*

Years of Education for
Mother

Years of Education for
Father

Percent with both
parents living at home

Percent of children who
are caucasion*

Hours per week mother
employed

Hours per week father
employed

Percent of mothers
employed u teclmical
managerial or above*

Percent of fathers
employed u technical
managerial or above*

Total household income`

Percent rIceiving public
assistance*

Percent with mother as
primary caregiver*

Percent of children in
day care more than 5
hours per week*

17.3 (11.3) 9

27.0 ( 4.1) 9

35.0 ( 7.9) 8

22% 9

13.6 ( 1.7) 9

14.3 ( 3.4) 7

78% 9

78% 9

18.9 (183) 9

50.0 ( 7.1) 4

44% 9

50% 6

828,000 (17,762) 9

11% 9

78% 9

56% 9

Value ES$

.66 +.25

32.1 ( 5.7) 7

40.0 (10.3) 7

57% 7

13.4 ( 3.0) 7

14.4 ( 3.6) 7

86% 7

86% 7

8.0 (15.3) 7

43.6 (25.6) 7

26% 7

57% 7

$40,857 (33.142) 7

29% 7

86% 7

17% 6

.06 11 . 2 4

.27
I .63 1

.17 1 . 1

-.12

.94 +.03

.71 +.18

.71 +.1 8

.23

.64

.55 -.2 8

.82 +.13

.33

.41 - .5 2

.71 +.18

.15

Number of siblings .67 ( 1.0) 9 1.29 ( .95) 7 .23 .621
Percent with English 100% 9 100% 7 1.00
as primary language* s-.

*Statistical analyses for these variables were based on a t test where those children or families possessing the trait
or characteristic were scored "1" and those not possessing the characteristic were scored "0."

$ Effect Size (ES) is defined here as the difference between the groups (Expanded minus Basic) on the X scores,
divided by the standard deviation of the Basic Intervention Group (see Glass, 1976; Tallmadge, 1977; and Cohen,
1977 for a more general discussion of the concept of Effect Size).

r
) ii
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services are provided in the child's home. The activities incorporate daily

routines, such as feeding, diapering and changing, as well as familiar toys and

household items. In three instances, it has been necessary for the parent to

bring the child to the program center for intervention services. The travel

expenses for these families are covered through program funds. One child

attended a regular preschool, 5 days a week, and the program teacher provides

services there. Meetings were held between program staff, preschool staff, and

the parent to discuss and plan strategies and exchange information. All parties

were pleased with this pattern of service delivery which is, in fact, the most

natural setting for this child.

The model of intervention is based on the guidelines set forth by P.L. 99-

457 in regard to serving the families of children ages birth through 3 years of

age. A case manager coordinates services for the family. The case manager is

typically che education specialist, depending on the needs of the family unit.

Individualized Family Service Plans are developed to meet the needs of the child

and family.

During the home visits, the primary caregiver is involved in the

intervention with the child. With some families, the role of caregiver varies

among parents, grandparents, babysitter, and preschool teacher. In any event,

the person with primary caregiving responsibility for the child at the time is

an active participant in the session.

In instances in which a parent is not the primary caregiver during program

intervention sessions, every effort is made to share information with them in

telephone contacts and other visits. The degree of caregiver involvement in any

one session is individualized according to the needs and skills of the

caregiver. Thn role of the intervenor may be assumed almost entirely by the

caregiver, with the program teacher guiding and giving feedback. In other
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instances, the program teacher may demonstrate while the caregiver observes.

In most sessions, there is a combination of these patterns. New activities are

generally first introduced by the program teacher, who then instructs the

caregiver in implementing the activity. Parents are involved in implementing

stimulation activities, collecting data and charting behavior in the home

between sessions.

In addition to focusing on specific needs OT the individual infant/

toddlers, the needs of the family in relation to the child are addressed.

Treatment reflects the family's needs in regard to interacting with the child,

developing their general knowledge of visual impairments, and improving their

skills in encouraging their child's development. Needs for assistance or

guidance in obtaining community services such as medical or day care services

for their child are also addressed.

The Louisiana Curriculum for Infants with Handicaps, whicn was developed

by the Staff of the Human Development Center, forms the basis for development

of intervention activities for this program. The activities in the curriculum

tako into account the total child and the interactive nature of development

across domains.

Activities (lessons) have been developed for the domains of gross motor,

fine motor, cognition, self-help, social-emotional, and communication.

Information with each lesson includes: area, goal, rationale, materials,

cautions, teaching procedures, teaching notes, and evaluation criteria. A data

collection sheet is available for use by parents and program staff.

A Curriculum Placement Instrument (CPI) for each domain was developed in

conjunction with curriculum and serves as means for choosing activities

appropriate for the status of child and family. Modifications are made in

specific activities in the curriculum, in consultation with the professional
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staff, in order to adapt them to the child's needs and as appropriate for the

child's vision.

In addition to the observation and modeling provided by the program

teacher, parents are provided instructions on how to implement a specific lesson

and the type of weekly data to be collected. Often parents request information

on a particular topic related to visual impairment or child development. The

home intervenor provides supplenental information from the Reach Out and Teach

curriculum (Ferrell, 1986). This is a manual designed to provide parents with

information about visual impairments and appropriate general stimulation

activities.

As previously discussed, the parent was viewed as the child's primary

intervenor in that the parent spends the most time with the child and has the

greatest opportunity to integrate the intervention strategies into the daily

routine. The program teacher is the primary contact person working closely with

the parents or other caregivers to provide the intervention. The program

teacher plans sessions and activities, guides interventions, collects data,

maintains attendance records and individual child folders, and coordinates

consultations and direct services from other professionals. Two certifiwi

teachers experienced in serving young children with special needs are currently

serving as the intervenors for the high intensity group.

The speech therapist, occupational therapist, physical therapist and social

worker at the Human Development Center are available to assist in meeting needs

of the infants/toddlers and their families enrolled in this program. All

children are seen, initially, by at least one of these specialists in the

screening process. Depending upon the impairments of the child and needs of the

family, the specialists are called upon for consultation with the program

teacher and/or parents, or for provision of direct services. For example, the
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speech therapist may assist the teacher to design a feeding program; the OT and

PT consult and provide direct services for several children with gross and fine

motor problems. The role of the social worker has been expanded to provide more

direct intervention with families. The social worker maintains close contacts

with the families, interacting with them 1-2 times per month.

Low IntensitY Parent Group Treatment. Families in the low intensity

control group are offered services in the form of group meetings which are held

approximately 12 times per year for roughly one hour each. The scheduling of

the parent group meetings has changed slightly for this year. During 1987 and

the majority of 1988, parent group meetings were conducted approximately twice

monthly, for approximately 9 month out of the year. Due to staff and funding

changes, meetings have been rescheduled to be held in two sessions, each session

consisting of 6 weekly meetings. Although informal, there is always a specific

topic for discussion, with readings assigned and time for questions and answers.

Slides and tapes developed for use with Reach Out and Teach have also been used.

After an introductory meeting, appropriate professionals attend the meetings to

discuss cognitive development, social skills and temperament. Presentations

have focused on the effects of visual impairment on these various areas of

development with general suggestions for compensation. General stimulation

activities are suggested, but no individualized treatment plans or activities

are provided.

After each presentation by a professional, parents have time to ask

specific questions and discuss issues of concern to them. Discussion has been

generated by the Reach Out and Teach books. For example, the differences among

the visual impairments of the children whose parents attend the group meetings

may be a topic of liscussion. These sessions also function as a support group,
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whereby parents with ol.n children who are visually impaired may offer support

and information to the parents of younger children.

Treatment Verification

A number of procedures have been implemented in order to verify that

treatment is being implemented as intended. They include:

Collection of attendance data. Parent and child participation in the

individual sessions, as well as parent involvement in group meetings, is

recorded according to length of session and staff involved. Non-attendance at

regularly scheduled sessions is also recorded according to the reason for non-

attendance (e.g., child illness, vacation etc.). Attendance data are summarized

in Table 2.5 for all subjects who have been enrolled in the study for 12 months

or more. These Oata indicate that the high intensity, weekly intervention group

received almost seven times the number of sessions received by the low intensity

group, thus, the study closely resembles a treatment versus no-treatment

comparison.

Table 2S

Treatment Verification Data for LSU/VI Inteinsity Study

Variable

giliwilcsIent of

Months

Total amber of sessiona
attended

Total number of hours
of intervention

leservasoes rating of
parent involveawat
with Intervention
Nage ( - 45)

Average lotal hours per
child of additional
therapeutic services
received outside of
assigned intervention:

Speech thempy

Motor theeapy

Daycare

Preschool

Parent ratings of
satiefaction w/chilifs
provam (range 1 - 5)

Low Intensity

r (SD) Median n

12.1 (1.0) 14

3.6 ( 4.2) 1.5 14

4.2 (3.9) 3.0 14

N/A

1.7 ( 6.4)

2.6 ( 6.9)
592.7 (864.6)

22.9 ( 85.5)

.00

.00
80.0

.00

14

14

14

14

3.7 (.5) 7

14.2

22.2

29.5

31.8

5.9

11.1

01.4
35.6

3.8

High Intensity

(SD) Median n Value

(4.7)

(15.1)

(6.3)

26.5

28.8

12

12

12

.16

.000

.000

(6a) 33.0 12

(15.5) AO 11 .42
(31.0) AO U .39

(300.0) AO 11 .06
(620.7) .U0 tt .29

(.4) 11 .65
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Parent report of time. Various strategies were applied in an attempt to

measure parent report of time spent working with their child for those in the

weekly intervention. However, accurate information was difficult to obtain,

primarily due to the naturalistic learning and teaching approach of the program.

Since the interventionists stress incidental learning activities to be

integrated into the parent and child's daily routine, a discrete measure of time

was not meaningful. Therefore, in lieu of a parent report of time, the

interventionists rated the parents using a 9-item, 5-point likert-type scale on

their ability to integrate program suggestions at home. Examples of behaviors

rated include the parent's ability to facilitate communication, encourage child

to use functional vision, respond appropriately to child's initation. The mean

score for the high intensity group reflects moderate to good ability of parents

to integrate home activities. Since parents in the low intensity group were not

expected to be involved in incidental teaching with their children and no

instructions were given to them as to how to be involved in such teaching, no

measures were taken on this variable for the low intensity group. These data

will then serve as potentia: covariates in subgroup analyses.

Additional services. Given this treatment intensity design, it is

important to document any additional services that subjects may be receiving.

There are no other services available in the study's geographical area designed

to specifically treat children who are visually impaired. However, there are

other services available for children with developmental delays. Parents can

hire motor and/or communicative disorders specialists, though this is expensive.

The Children's Hospital can also provide such therapies to families who receive

public assistance. Although there are other infant programs, these do not

specialize in serving visually impaired children.
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Parents are not restricted from obtaining additional services, though it

is unlikely that many such services would be obtained given the lack of

opportunities. The completion of the additional service form, described in the

treatment verification section, provides the information needed to monitor

additional services.

Parents provided information via an interview with the assessment

supervisor regarding any services that may have been obtained outside of the

research program during pretest and Posttest #1. The purpose of this

information is to verify whether or not any observed effects are due to the

treatment differences or external factors. Based on xhe posttest data that have

been collected, few subjects are receiving a substantial amount of additional

therapeutic services (see Table 2.5). Subjects in the high intensity group

reported the receipt of regular preschool in addition to the assigned

intervention. Hmever, only one subject was in a preschool on a full time

basis. Although subjects in the low intensity reportedly received more daycare

than the high intensity group, 75% of the low intensity subject did not receive

any daycare. Based on these data, there appear to be no significant differences

in the amount of additional services received by subjects in the study.

Parent satisfaction. Given the important role that parents play in

receiving services and providing intervention to their children, rating scales

were developed to record parent's satisfaction with the services they are

receiving based on their group assignments as well as the service provider's

impression of the parent's levels of knowledge, attendance, and support. Both

forms are completed at posttest time. All obtained information is kept

confidential. As shown in Table 2.5, parents from both groups report high

satisfaction with the intervention in which they participated.
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Evaluations of intervenors. To assist in determining the quality of the

intervention, ratings and rankings of the interventionists from both groups were

completed by the progrml supervisors. Intervenors were rated on a 5-point scale

in the areas of skills, problem solving, work habits, relationships,

communication and attitude. The average score for the intervenors in the high

intensity group was 24.2, from a possible total 30 points. There was only one

intervenor in the low intensity group, and she received a total score of 26 out

of 30. All intervenors were then compared to professionals in similar positions

and rated in either the top 10%, top 25%, top 75%, or bottom 25%. Four of the

six intervenors in the high intensity intervention were rated in the top 10%,

and the remaining two were rated in the top 25% of their peers. These results

reflect a quality program as viewed by staff at the Human Development Center,

In addition to these measures of treatment verification, a formal on-site

review was conducted in December, 1988. Based on observations of home

intervention sessions, reviews of records, and interviews with staff, the

program was providing the services as required for the study. A detailed report

has been written which should be referred to for more specific information.

Inservice training for staff related to serving children with visual

impairments continues via conferences and consultations with model VI programs.

Dr. Kay Alicyn Ferrell, a well-respected authority on serving young children

with visual impairments, is scheduled to conduct an external program evaluation

and inservice training with the HDC staff in October, 1989.
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Cost of Alternative interventions

Analysis of the cost data for the LSU VI project reflects the per child

costs for the individualized, weekly home-visit intervention versus the low

intensity parent group intervention. These data were collected in June of 1988.

Since there have not been any major changes in the interventions, cost data were

not collected for this past year. Therefore, the following information is still

applicable for 1988-1989.

The cost per child for each alternative was determined using the

ingredient's approach described in past reports (see EIEI Base Period Report,

1986). As shown in Table 2.6, each alternative used varying amounts of the

indicated resources. The following sections describe the resources and costs

used for the weekly home visit program and the parent group meetings.

Table 2.6

Cost per Child for LSU-VI Slte (1987-88)

Resources High Intensity (n=15) Low Intensity (n=15)

Agency Resources
Direct services $2,966 $ 246
Administration

program 1,482 160
university 642 55

Occupancy 294 8
Equipment 114 8
Transportation 99 0
Materials/supplies 72 18
Telephone 69 1

Sub Total 3-57-738 VIT6
Contributed Resources

Direct services 0 15
Parent time 214 212
Parent transportation 392 105

Sub Total $ 606 $ 332

Total mai
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Hiah intensity, weekly home-visit intervention. Salaries and benefits for

direct service and administrative personnel were determined according to their

FTE devoted to this aspect of the project. Direc t,. service personnel included

two teachers, an occupational therapist, a speech therapist, a physical

therapist, a social worker, a developmental pediatrician, and a temporary home-

based teacher hired for three months on a consulting basis. Administrative

personnel included the program director, the principal, and a secretary.

University administration was calculated using the LSU indirect rate of 12.6%

for general, departmental, and sponsored projects administration. Parent time

was required for participation in home visits, special sessions with the

therapists, and for programming assessments. The opportunity cost of parent

time ($9/hour) was applied to the average time (23.2 hours) each parent spent

on the project in 1987-88. However, the nctual value of parent contributions

is probably much higher in this program than it appears since the majority of

parent contribution was involved via incidental teaching, strategies that are

difficult to measure quantitatively. Thus, the actual estimation of value of

parent time is most likely an underestimate of what the parents actually did.

Occupancy charges, including space, maintenance, utilities, and insurance costs,

are based on office leasing costs in the area. Nine dollars per square foot was

applied to the 478 square feet used by the program (also pro-rated according to

FTE). Annual equipment cost was determined by taking inventory of all

instructional materials, office furniture, and equipment. Market replacement

values were then applied to each item, costs were annualized accounting for

interest and depreciation, and pro-rated according to the percent FTE worked on

the project. Staff travel was based on actual mileage (at $.21 per mile) for

home visits. Several parents were reimbursed for travel to the center for

weekly intervention services. For parents who were not reimbursed, information
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was collected via telephone interview on the number of trips made to the center,

the round-trip distance, and the approximate time spent in travel. Parent

transportation costs were then calculated based on $.21 per mile and the

opportunity cost of parent time ($9/hour) spent in travel. The cost of

materials and supplies and telephone charges were assessed based on actual usage

of these items.

Low intensity. parent group meetings. Direct service costs for the low

intensity parent group meetings involved compensation for the group leader gn

a contractual basis. Various professionals assisted the group leader in

addressing specific topics on a volunteer basis. The opportunity cost of their

time was determined at $25 per hour for 9 hours. Program administrative cost

included a small portion of the site liaison's FTE. University administrative

cost was based on the indirect rate as explained above. Parent costs included

time spent in the group meetings (based on average attendance), as well as time

and expenses associated with travel to the meetings (parent travel information

was obtained for this group also by telephone interview). Occupancy cost,

calculated at $9 per square foot, (for 47 square feet, pro-rated according to

usage by the program) was calculated for the group meeting room at the LSU Eye

Center and the site liaison's office. Equipment costs for the group meetings

include instructional/curricular materials (Reach Out and Teach) and office

equipment and furniture which was valued, annualized, and pro-rated according

to FTE. Finally, telephone and materials and supplies costs were assessed based

on annual actual usage.

Data Collection

Data on children and their families are being collected using instruments

that will yield descriptive information (i.e., demographics) as well as

assessing treatment effects. The majority of the instruments are similar to

Gf;
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those being used in other Longitudinal Study sites. However, additional

posttest data are collected using complementary measures selected to meet the

unique characteristics of this visually impaired population. A description of

diagnostician requirements is described below, followed by descriptions of the

pre- and posttest instruments for this study.

Recruitment, training, and monitoring of diagnosticians. Ten

diagnosticians completed extensive training prior to administering the Battelle

Developmental Inventory. All of the diagnosticians have bachelor's or master's

degrees and extensive experience assessing handicapped infants and children.

All the testers are naive to the subject assignment. All but two of the testers

are employed by other departments within the Human Development Center and

although they are aware that research is being conducted, they do not know the

specific details of the study. Shadow-scoring was conducted on 10% of the BDI

administrations, averaging 93% interrater agreement. Initially, attempts were

made to recruit diagnosticians who were not from the HDC. However, it was

difficult to identify outside testers who had skills necessary to test children

with visual impairments. Because the expertise of the HDC staff was viewed as

being critical in obtaining valid results, and because it was determined that

the diagnosticians could be kept uninformed about the specific nature of the

study and the group membership of children, it was decided that the use of HDC

employees was acceptable. An assessment supervisor, who holds a master's degree

in special education, coordinates the scheduling of the testing, collects the

family measures, and ensures the quality of the test results via tester

reliability checks and double-checking protocols.

Pretest. After children have been identified and assigned to groups based

on their visual acuity and screening results, a core pretest battery of measures

used across all sites consisting of the Battelle Developmental Inventory, Family
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Support Scale (FSS), Family Resource Scale (FRS), Family Inventory of Life

Events and Changes (FILE), and the Family Adaptability and Cohesion Evaluation

Scales (FACES III), is adylinistered. (Specific psychometric information

regarding these measures can be found in the EIEI 1986-87 annual report.)

Demographic information is also obtained via interview with the parent. These

ifleasures will be used as covariates in the analysis as well as to investigate

whether certain types of families or certain types of children profit more from

intervention.

The BDI is administered by a trained diagnostician who is unaware of the

child's group assignment. Testing occurs at the Human Development Center in New

0?leans, ensuring that the testing setting is the same for all subjects.

The family measures are completed by the parent attending the testing

sesaion following the administration of the BDI. Married parents and those with

spouse equivalents are also given a copy of the FSS to take home for their

partner to complete. To encourage and reinforce parent participation in the

assessment process, parents receive a monetary incentive of $20 for completing

the pretest battery. The diagnostician scores the BDI and completes a testing

report. The diagnostician does not score the family measures. All data are

then transmitted to the assessMent supervisor. The assessment supervisor

maintains copies of all of the protocols for the on-site records and submits the

original protocols via certified mail to the EIRI site coordinator within one

week.

Posttest #1. Core Posttest moasures are collected after children have been

in the program for 12 months, ard consist of the Battelle Developmental

Inventory and the family measures previously described.

Complementary measures include the Early Intervention Developmental Profile

(EIDP) (Brown, et al., 1981) the Carolina Record of Individual Behavior (CRIB)
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(Simeonsson, 1981), Assessment of Preferential Looking, and videotaped

assessment of parent-child iateraction.

The EIDP is a criterion- and age-referenced instrument that assesses all

major areas of development for children ages birth to 36 months. This

instrument was selected for two reasons. The behaviors measured by the EIDP

emphasize sensorimotor intelligence based on Piaget's theory of development,

thus providing a different perceptive on the child's development compared to the

Battelle. Second, the EIDP contains a large quantity of items (299) which are

broken down into small age ranges of approximately 3 months each. Thus, the

EIDP would potentially provide a more sensitive measure of developmental

progress. The E1DP is supplemented with the Preschool Developmental Profile,

a version of the EIDP designed for use with children ages 3-6 years of age.

This supplement is used with older subjects who did not reach a ceiling on the

Early Intervention viIrsion. In such circumstances, raw scores are calculated

by crediting full points possible on the EIDP and adding any additional points

received on the preschool version. The EIDP manual reports validation studies

which reflect strong concurrent validity with other standardized measures, i.e.,

Bayley, as well as strong interrater and test-retest reliabilities.

The EIDP is administere6 in conjunction with the Battelle Developmental

Inventory, with identical items being scored based on the child's BDI

performance and unique items being administered following the BPT

administration.

The Carolina Record of Individual Behavior (CRIB) is completed on each

child based on the diagnostician's clinical impressions when administering the

EIDP. The CRIB qualitatively assesses variables that relate to the child's

interaction with the environment, a key focus of the high intensity intervention

in this study. Such variables include the child's responsiveness to other
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people and objects, participation with others, reactivity to stimulation,

attention span, motivation, and endurance. Additionally, ratings of the child's

negative and positive affective behaviors and exploratory behaviors are

obtained. The psychometric properties of the CRIB reflect sound test-retest and

interrater reliabilities, as well as some degree of construct validity.

The assessment of preferential looking (APL) is conducted at both pre- and

posttest time through the LSU Eye Center. During testing, the child is shown

stimulus displays containing black-and-white gratings of different spatial

frequencies (stripe width). The child's attention to the grating :s observed,

and monocular as well as binocular acuity estimates are obtained. This method

of assessing acuity has been proven to be effective with infants as young as one

month of age (Dobson et al., 1986). The pretest preferential looking test was

used to stratify according to acuity for group assignment. Preferential looking

is also conducted as a posttest measure. Since acuity is one critical variable

in the assessment of functional vision, posttest assessments are conducted to

assist in judging the effectiveness of the intervention increasing the child's

functional use of vision. The preferential looking procedure is a standardized

procedure, unlike most functional vision assessments which are non-standardized

with a great deal of variability in administration procedures and results.

Videotaped assessment of parent-child interaction is used to measure the

effects of visual impairment on parent-child relationships. This was considered

to be an important outcome given the dramatic differences in the two treatments

being compared. Standardized procedures recorded in a laboratory setting were

developed. The videotapes are then sent to coders who have developed systems

judged to be sensitive to the desired treatment variables. The Parent-Caregiver

Involvement Scale (Farran, Kasari, Comfort, & Jay, 1986), rates maternal

behavioral descriptors on a 5-point scale across three dimensions: amount,
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quality, and appropriateness. Global ratings of (I) availability of parent to

general acceptance and approval manifested by: parent, general atmosphere,

enjoyment, and provision of learning environment. The Parent-Child Behavioral

Observation System (Marfo, 1989) examines behavior as a dynamic process,

measuring buth child and parent behaviors and how they interact. Approximately

half of the Year I posttest parent-child interaction videotapes have been coded

and analyzed using the Parent-Child Behavioral Observation System. These

measures provide information which is useful in establishing the comparability

of the two intervention groups as well as providing information that can be used

as covariates in the analysis. Additionally, it can be used to investigate

whether certain types of families or children benefit more from the intervention

procedures. To date, all of the children who have completed Posttest #1 have

been videotaped; scoring of the tapes is proceeding, with only a limited number

of scores now available.

Posttest #2. The posttest measures used during Year 2 include the Battelle

Developmental Inventory and the previously described family measures.

Complementary measures include the assessment of preferential looking and two

videotaped assessment procedures.

The previously-described videotaped assessment of parent-child interaction

is being collected during Year 2 posttesting. It is intended that this will

yield interestirg longitudinal data regarding interaction of parents and their

visually impaired children compared to their normally sighted peers as well as

possibly reveal grouo differences.

A standardized videotape procedure for assessing exploration and play is

also being used for Posttest #2. Both exploration (the skills used to obtain

information about novelties in the environment) and play (involving the

application of information obtained through exploration) are outcome measures
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that are not assessed through traditional assessments, and yet are behaviors

that have been clocPly related to cognition, language, and social development.

Learning through exploration and play are strategies emphasized by the high-

intensity, weekly intervention group. The Play Assessment Scale (Fewell, 1986)

is being used to analyze the exploration/free play videotaped scenarios. These

videotapes are in the process of being analyzed.

It is anticipated that Year 2 posttest data will be completed on 30

subjects by October, 1990.

Posttest #3. The posttest measures to be used during Year 3 include the

Battelle Developmental Inventory and the previously described family measures.

A specific measure of orientation and mobility will be more appropriate for

subjects upon reaching 5 years of age, therefore, the Peabody Mobility Scale

(Harley, Wood, & Merbler, 1980) is being considered. Preferential looking will

continue to be assessed at follow-up posttest time.

Dr. Ferrell will be consulted regarding her recommendations for future

posttest measures. Approximately 20 subjects will be eligible for Year 3

posttest data by October, 1990.

Results and Discussion

The following section presents results of the study with respect to

comparability of the groups on pretest measures, and the preliminary findings

of the effects of alternative forms of intervention on measures of child and

family functioning. Please note that these results are not complete and

discussions are preliminary. No final conclusions should yet be drawn from

these data.
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ComparatOty of Grows on Pretest Measures

Table 2.7 presents comparability of groups on pretest measures for all

active subjects, Table 2.8 compares those for whom Posttest #1 data have been

collected, and Table 2.9 compares those for whom Posttest #2 data have been

collected. In reviewing the Battelle pretest scores for all active subjects

(pretest data have not yet been coded for 4-1e newly-enrolled thirtieth subject),

the high intensity intervention group scored lower on all domains of the BDI as

well as the total BDI sore, although not significantly so. Given the important

role sensori-motor development plays in the visually impaired child's

exploration, orientation, and mobility skills, subdomain scores for gross and

fine motor scores are also reported. Differences in gross motor scores

approached significance (p < .05), in favor of the low intensity group. There

were no statistically significant differences between group scores on the Family

Adaptability and Cohesion Scales (FACES III), the Family Inventory of Life

Events and Changes (FILE), the Family Support Scale, or the Parenting Stress

Index. However, the high intensity group scored statistically significantly

lower on the Family Resource Scale (p < .05), which can be interpreted to mean

that the parents in the high intensity group per-Rive themselves to have fewer

resources available, i.e., physical needs, time availability, and external

support.

In reviewing posttest scores of subjects for whom Year 1 posttest data have

been collected, BDI pretest scores are also higher for the low intensity group,

though again these differences only approach significance for the gross motor

subdomain. In comparing the scores on the family measures between groups, the

mean FRS score remains significantly lower; therefore, the FRS was considered

as a covariate in the analyses of oust-test data.
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Table 2.9
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Differences between groups on Battelle pretest scores are less dramatic in

comparing subjects included in Year 2 posttest analysis, with the high intensity

group again scoring lower. On the family measures, subjects in the high

intensity group again scored significantly lower on the Family Resource Scale.

Scores on the adaptability domain of the FACES III approach statistical

significance in favor of the low intensity group. The selection of covariates

when analyzing Year 2 posttest results will reflect these differences in scores

for the low and high intensity groups.

Subject attrition. As of July 1, 1989, six subjects have dropped prior to

the collection of Year 1 posttest data. Four subjects were dropped from the

study based on the parent's decision to no longer participate. One subject was

disqualified based on the severity of other handicapping conditions. One

subject died following prolonged hospitalization. There are, thus, 30 active

subjects at the present time.

Data for key demographic and pretest variables for those who remained in

the study and those who dropped out of the study are reported for children in

each group in Table 2.10. As can be seen, those who dropped out for each group

are quite similar to those who remained in, except for the income variable.

Since there are so few children who have dropped out of the study, the test of

statistical significance is not particularly meaningful even though it is

recorded in the table. These data seem to suggest, however, that attrition

which has occurred thus far has not substantially effected the results of the

study.
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Table 2.10
LALIM.IntenskaudxAmitimcanxisin

Av.rnr.

Variable

ynnw
Slindirdkientity

X (SD) % n
I High Inkmaity

X (SD) % n
Group

ESS P

Study Status

ES $ P

Gaup by Status

P
CA m Palm Ile 15.1 9.8 16 14.1 12.3 13 .62 .12 .47

OUT 3.5 71 2 91 8.8 4

Toml PSI IN 224.4 35.0 16 210.4 21.1 13 +.29 .97 +.18 .80 .31
our 213.3 11.0 2 221.5 32.9 4

Bducetton Mother IN 13.1 1.8 16 12.8 2.7 13 -.09 .92 .29 .52 .70
OUT 12.0 .00 2 12.3 1.7 4

Eduanion Father IN 13.4 3.0 13 13.1 3.4 11 -.14 .53 48 .49 .67
OUT 13.0 1.41 2 11.5 1.0 4

Income nr 824400 17,515 16 828,883(27,910) 13 -.01 .58 .51 .37 .33
MIT 122,230 17,324 2 8 9,500 (4,930) 4

FRS AI 131.9 10.3 13 111.3 22.6 13 -.49 .03 .13 .20 .79
OM 140.3 5.0 2 114.3 21.7 4

Hours Dlycne DI 3.54 3.9 13 1.6 2.9 11 -.60 .02 -.56 .06 .12
OUT 12.00 17.0 2 2.5 3.0 4

BDI"DQ MI1 MS 11:1 It SI:1 il:i 11 -.39 .98 .71 .11 .33

$EffeetSizeisclefbiedhereasthedifferaacebetweensioups(HighlnteadtyminusLowIntensity)
entinawores,dividedbythepooledeandarddeviadm(seeCilass,1976;Tallmadge,1977;
andCohen, 1977 foramoregeneraldiseussienoftheconceptofEffectSize).

Effects of Alternative Forms of Intervention
on Measures of Clikl Functioning

Data are presented for children who have received testing immediately

following one year of intervention followed by children who have been tested two

yPars from the date of pretest. All pretests and demographic variables were

considered as potential covariates. The final selection of covariates depended

on a judgment of which variable or set of variables txuld be used to maximize

the correlation or multiple correlation with the outcome variable in question

and still include those demographic or pretest variables for which there are the

largest pretreatment differences. In each analysis, the specific covariates

used are indicated in the table.

Results of Posttest #1. Table 2.11 summarizes the posttest data for both

low and high intensity subjects who have received the prescribed intervention
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Table 211

nms -"vaidemanuMbildfataigainaarAlicaugim
for LSUNI Study

Variable Cavaziate..4 X

Low Intaisky

Adj.
(SD) X n X

High Intensity

Adj.
(SD) X n

ANOVA
E S$ Value

Average Icegth of intervention
in months

12.1 ( 1.0) 14 14.2 ( 4.7) 12 +.7 4 .16

Age in months at posttest 21.7 (10.8) 14 26.5 (14.0) 12 2 1 .66
Battelle Developmental EDI Oran
Inventory (BDI) Moles D(/

PersonalSocial 88.2 (24.9) 78.1 14 77.4 (27.5) 86.7 12 .69 +.3 2 .42
Adaptive Behavior Fondly Re. 82.9 (21.1) 76.0 14 81.5 (28.4) 88.3 12 1.76 +.51 .20MIMS Seda
Pine Motile 77.5 (30.1) 20.1 14 69.5 (30.3) 76.8 .36 +. 2 2 .56Gross MOOT 14.4 (24.2) 78.7 14 59.1 (25.6) 64.8 12 1.93 .5'r .11
Communication 89.8 (24.0) 84.4 14 80.5 (25.3) 83.9 12 .02 + . .90
Cognitive 77.5 (26.7) 68.5 14 6 9.7 (28.3) 78.8 12 .98 .3 .33TOTAL 85.3 (21.1) 78.4 14 77.2 (23.4) 84.0 12 .46 +.2 7 .30

Gross Motor 70.9 (19.7) 67.7 14 54.7 (13.9) 57.8 12 1.32 . 5 .26Fine Motor 37.5 (19.9) 34.6 14 27.8 (12.4) 30.7 12 .21 2 .65Self Cam 39.4 (15.1) 36.0 14 32.7 (12.5) 36.1 12 . 1 .99Cognitive 38.2 (18.2) 34.7 14 25.8 (10.2) 29.4 12 .52 2Social 31,1 (14.7) 34.7 13 30.7 (10.9) 34.0 12 .01 05 .921-loguage 41.3 (17.1) 37,2 13 27.0 (14.0) 31.3 12 .63 .. 35 .43CR1B

Sodal Orientation*
(range 0 -

7.9 ( 1.4) 7 5.0 14 7.6 ( 1.7) 8.8 12 .57 +. 3 6 .46

Participadon (range 0 - 9)a 6.6 ( 2.0) 6.0 14 6.3 ( LI) 6.9 12 1.20 +.45 .29
Readivky (range 0 ( .3 14 .3 ( .2 12 1.01 +.3 8 .33Attention (range 0 - 5j9 ( .8) .9 14 .9 ( .9 12 .00 . .99Respondveneul

(range 0 - 5)
.2 ( .4) .3 14 .3 ( .3) .2 12 .14 +.8 3 .71

Negative Affect '
(range - 16)

4.4 (3.5) 5.3 14 3.7 (3.2) 23 12 .34 +.7 1 .08

Positive Affect
(range 0 - 11)

4.2 (2.1) 3.R 14 2.6 (1.1) 3.0 12 1.04 3 8 .32

3.6 (1.5) 3.3 14 5.3 (2.1) 5.6 12 6.6 +1.5 .02Exploratko (reap 0 - 12)

Y ES w +.11

Statistical Analyses for BDI scores were =ducted ming a Development Quotient (DQ) by dividing the "Age Equivalent" (AB)
ICOfe reported in the technical manual for each child's raw nom by the child's chronological age at time of testing.

I Bffed six (BS) is defined hae as %be difference between the grows (Expanded minus Basic) on the it scores, divided by the standant
deviation 41 the Basic Intervention Grcop (see Glass, 1976; Tal1madge, 1977; and Cobefl, 1977 for a more general discussion of theconceot of Effect Size).

Analyses for the Early Intervention Develcpmental Profile are based on raw scores for the number of comet responses.

*Scores am based on a 9-point range wish 1 as the moo buic level and 9 the most advanced; therefor; high scores are beg.

fe Scores are based on the "ideal" score repored in the manuaL A scam of "0" is best, and positive Ms indicate that the high intensityinterveadon group scored better.

"Low scans for negative affective behavior sm best, and high scores for positive affective behavior and explow preferred.
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for one year. As shown in the table, 26 subjects have completed Year 1

posttesting as of July 1, 1989.

Analyses of covariance were conducted for the BDI scores using the gross

motor DQ and the Family Resource Scales, two scores on which the two treatment

groups differed at pretest time and two scores which correlated with outcome

variables. Analysis of the BDI posttest data show that ime adjusted means for

most BDI domains and the total score were greater for the high intensity group,

although these differences were not statistically significant (at p < .05

level). The mean for the gross motor subdomain was lower for the high intensity

group, although again these differences were not significant.

The Early Intervention Developmental Profile scores are also reported in

Table 2.11. Since this is a criterion-referenced measure, raw scores are

reported for major domains as well as the total score using the Battelle gross

motor DQ and the FRS as covariates. The means for the low intensity group were

higher, though there were no significant differences in mean scores between

groups on any of the domains.

Scores for the Carolina Record of Individual Behavior are reported for

selected domains based on the ability to provide unique information as well as

those most pertinent to the study. Scores for social orientation (reflects the

child's responsiveness to persons in the environment), participation (describes

the child's participation with the examiner), reactivity (the ease with which

the child is stimulated), attention span (degree of persistence in attending to

object, person, or activity), responsiveness to caretaker (degree of contact

through eye contact, vocalizations, and/or touch), and positive affect

(laughing/smiling) revealed no significant differences between groups. The high

intensity group scored significantly better in the area of exploration of

objects using the senses (i.e., tactile via hands and mouth, olfactory), and
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scores neared significant difference in regard to negative affect (crying,

avoidance, clinging) in favor of the high intensity group; these variables also

reflect the greatest effect sizes of all the child outcome variables reported.

Results of Posttest #2. To date, 16 subjects have completed Year 2

posttesting as of July, 1989. The degree of intervention has varied for

subjects between Year 1 and Year 2 posttesting. Of the 7 subjects assigned to

the high intensity intervention, 2 subjects continued to receive the prescribed

intervention; 4 graduated from the program upon reaching 3 years of age, 3 of

whom participated in preschool programs during the year with 1 subject not

receiving any intervention due to functioning within normal limits; one subject

chose a different intervention program located in their home area. Of the 9

children assigned to the low intensity intervent;on, 4 continued to participate

in the study although their attendance at the group meetings was negligible; 2

of these 4 subjects were enrolled in regular preschools. Five of the nine low

intensity intervention subjects have graduated from the study upon reaching 3

years of age; 1 of the 5 participated in a special education program, 2 subjects

were in a regular preschool, 1 was enrolled in a Headstart program and 1

receiveJ no intervention, again due to performance within normal limits.

Given tne various levels of interventions present within the low and high

intensity intervention groups, it is difficult to draw a conclusion regarding

two years of consistent intervention. Rather, the data in Table 2.12 reflect

the long-term effects of one year of the prescribed interventions.

To date, the Battelle Developmental Inventory is the only child outcome

measure that has been analyzed due to the small number of posttest data

available to date. In reviewing the BDI domain scores, the mean scores were

greater for the low intensity group, reflecting overall negative effect sizes.

81
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Table=
YALT2MASWELMOSIMAChilalllIZitgliBLICUILCMAthrd.
Inbrrention Groups for LSU/VI Study

Variable Covariates& X

Low Intensity
Actj.

(SD) X 2

ElghIntensity

Adj.
(SD) 2

ANOVA
F

P
ValWe ES$

Average length at
Intervendon

12.1 (1.0) 14.2 (4.7) .16 +.74

Age in months at posnest 42.7 (10.5) 46.3 (15.1) 7 .66

Battelle Dew lepaunsta
kventosy (13DI)* Family Rs-

Personal-Social same Sala 101.9 (18.9) 89.8 NJ (31.2) 92.2 7 1.42 .26 ..5 1
Adaptive Dehavior BM Own 99.6 (29.0) 82.4 9 74.1 (29.1) 91.4 7 .14 .72 ..15
line Motor Motor Raw 91.0 (10.3) 82.3 9 71.3 (31.7) $0.0 7 1.78 .21 .. 5 3
Chou Motor 87.3 (12.9) 77.5 9 50.0 (25.6) 59.8 7 9.70 .01 ...73
Consmanicadon 97.3 (16.8) 87.4 9 74.0 (30.9) 84.0 7 /2 .41 48
Cognidve 96.2 (17.4) $7.1 9 68.1 (32.0) 77.2 7 $3 .';a ..34

TOTAL 95.9 (13.0) 84.5 70.6 (27.2) 82.0 7 1.9 .20 ..54

ES w .46

* Statistical Analyses for BDI scores were conducted using raw scores. For ease of interpretation, a 1ve1opment Quotient (DQ)
was calculated by dividing the "Age Equivalent (AB) score reported in the technical manual far each s raw SCOW by
the child's dwanological age at time at testing.

$ Effect size (ES) is defined hemas the difference between dm groups (Expanded minus Basic) on they scores, divided by the
standard deviation of the Basic Intenendac Group (see Glass, 1976; Tema*, 1977; and Cohen, 1977 for a more general
discussion of the concept of Effect Size).

However, only the mean gross motor subdomain scores were significantly

different, in favor of the low intensity group.

Effects of Adternative Fornls of Intervention
on Measures of Fannily Functioning

Data are reported for one year and two years following enrollment.

Previously-described procedures were again implemented in the selection of

covariates.

Posttest #1. Table 2.13 represents results of analysis involving family

functioning measures. One family declined from completing the measures,

therefore data from the high intensity group included 11 rather than 12



Table 2.13
Year One Posuact Measures of Family Functioning for
Alternative Intervention Groups for ISUNI Intensity
ES*

Low Intensity Group High Intmity Group
ANCOVA
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Variabie Covariate1 X (SD) AdpC MG n X (SD) MX %Be n F Value ES"
Avenge lAngth d

Intemention

Parent Stew Index (PSI)* @ gra own

12.1 (1.0) 14 14.2 OM 12 .16 . 74

Child Relaxed Meta DQ 108.1 (16.5) 111.1 7 6 14 113.5 (21.0) 110.4 75 11 .01 .94 4.. i 4
Range (SO to 235)

Parent Family Re- 125.3 (26.0) 123.1 55 14 125.5 (21.3) 127.4 61 11 .10 .76 .. t 5
Range (47 to 270) NUM gads

Total 233.4 (32.6) 234.6 67 14 239.0 (38.9) 237.8 69 11 .03 .86 ..1
Range (101 lc SOS)

Family Adaptation and
Cahalan Evaluatkn Saks
(FACES)*1

Adaptability 7.6 ( 63) 72 14 2.6 ( 2.7) 3.1 1 2 2-32 .14 +.6 1
Range (0 to 26)

Cohesion 4.2 ( 2.7) 4.2 14 4.2 ( 4.0) 4.2 11 .00 *91 II. 6
Range (0 to 30)

Total pa ( 6.5) 9.0 14 5.5 ( 4.1) 5.8 11 1.12 .29 4.5 g
Range (0 tz 80)

D i s a c p a n o i , 1 0 . 7 ( 8.3) 9.9 14 6.1 ( 5.4) 6.9 1 1 .68 .42
+ .4

Fartulykaource SrAle '29.1 (11.7) 121.5 57 14 111.1 (21.2) 119.0 51 11 .15 .70 -.2 1
(FRS)
Family Support Seale 36.5 (10.2) 34.4 7 1 13 29.9 ( 8.8) 32.1 76 11 .24 .63 -.2 3
OSP"
Family Index of Life Events 7.3 ( 4.6) 9.3 4 7 14 10.2 ( 9.1) 8.1 SS 11 .13 .72 + .2 6

(FRX)1" T ES in +.11

tratistical analysis and Effect Size (ES) estimates for PSI, FILE, and FACES were based on raw scores where low raw scores
and positive ES are most desirable.

(aA low raw score and/or a low percentile score indicates lower suess level.

*Scores for each subscale of the FACES ate derived from the "ideal" more reported in the teclmical manual. Scores reported in the
table indicate the difference ken "ideal" in raw scat units. A sccce of 0 is best (see appendixA for details) and positive ESs
indicue thst the experimental group mooted closer to "ideal."

*Analyses for the FSS and FRSam based on raw scores indicating number of supports or resources hxlicated by the family as being
available. Higher percentiles and positive ESs are considered better.

%No norming sample is reported for thls measure. To assist with hnerpretation,a pacentile score is reported in the table based on
all pretests collected as pat of the Longitudinal Smdies (currently, 645 families with handicapped children).

A low raw score andlor a high percentile soore indicates lower stress level, and a positive effect size is more desirable.

Safect Size (ES) is defined here as the difference between the groups (Mg Intensity minus Low Intensity) on the X scores, divided
by the standard deviation of the Low Intensity Intervendon Group (see Glass, 1976; Tallmadge, 1977; and Cohen, 1977 for a Imre
general discussion of the concept of Effect Size).

BEST COPY AVAILABLE
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subjects. Analyses of covariance were performed using BDI gross motor computed

DQ and Family Resource Scale. No significant differenceF were found between

groups on any of the family measures. However, there is a trend toward

differences between groups on the adaptability domain of the FACES III, in favor

of the high intensity group. In reviewing effect sizes based on the measures

of stress, negative effect sizes resulted for the Parenting Stress Index, yet

a positive effect size was reached on the Family Inventory of Life Events and

changes.

Analysis ofparent-child Interaction videotapes. The Multi-pass scheme (Marfo, 1989)

was implemented for the coding of the parent-child interaction tapes. Multi-

pass was designed primarily to study the notion of maternal directiveness in

relation to the responses of parent and child to one another. The behavior

count section of Multi-pass utilizes an event-based coding system targeting four

types of parental directive behavior: 1) turn taking control, 2) response

control, 3) topic control, 4) inhibitive/intrusive control. The system also

allows for a close analysis of verbal directiveness (i.e., imperative directives

versus embedded/implied directives) and six parental instructional behaviors.

Another portion of Multi-pass consists of a qualitative rating system, however,

this was not employed by the coders. Videotapes were sent directly to the

author of Multi-pass to ensure accurate coding. Analysis of the raw data was

conducted by the EIEI site coordinator.

Multi-pass provides data on 40 specific behaviors, and therefore related

variables were combiped to reflect the four dimensions of parental directive

behavior. Additionally, dimensions of child responsiveness were also developed

by combining related behaviors.

Table 2.14 reports the results of preliminary analysis of Multi-pass

comparing the low versus high intensity groups. To date, 14 of the 26



Table 2.14

Year One Posttest Measures of Parent-Child Interaction
faaltanatimanceismiamgmuirdcazzahmkay_
Silidx

Variable

Low Intensity Group

otq n

High Intensity Group

7 mo P
Vaue

mum-PAus
Parent

+him taldng Comsel 1.64 ( .311) 7 LW ( .37) 7 .16 -.88

+Response Control 5.31 (1.86) 7 4.35 (1.57) 7 .21 +66

tniulidonsanuusions .52 ( .17) 7 .25 ( .05) 7 .004 +1.68

+Impentivedaiplied 2.90 (1.05) 7 2.71 (2.71) 7 .68 +.28
Dirafims ,

Instructional behaviors 4.43 (2.34) 7 3.82 ( Shp 7 .56 -.6 1

Mid

+Response Control .59 ( -33) 7 .27 ( .24) 7 .18 +.61

Complimmeldth 12 (23) 7 .17 ( .010 7 .13 +.78
Inhilidens

Campllance with 1.88 ( .76) 7 1.46 ( .78) 7 .33 +.68
Directions

I RS a +A6

All scorm reflect fiequency of ocean:ices divided by number of minutes recorded.
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+Higher scores associated with higher level of dirasiveness.

$ Effect Size (ES) is defined hely as the difference between the groups (High Intensit minus Low Intensity)
on the X score divided by the standad deviation of the Low Intensity Intervendon Group (see Glass, 1976;
Tallmadge, 1977; and Cohen, 1977 for a more general dismission of the concept of Effect Size).

Posttest #1 videotapes have been coded. Due to this small number of subjects,

only t-tests are reported rather than analysis of covariance. Results show that

t!te groups did not differ significantly in regard to turn taking control of

parent (degree of balance in participation between parent and child), response

control parent (extent to which parent behavior is directed at attempting to get

the child to respond), response control of child (extent to which child behavior

is directed at attempting to get the parent to respond), frequency of parent

imperative, embedded, implied directives, frequency of child's compliance with

these directives, frequency of parent instructional behaviors (labels, expands,

gives and requests information, models, and reinforces). There was a
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statistically significant difference between groups on the frequency of parental

inhibitions and intrusions (verbal or nonverbal behavior directed at stopping

the child from engagirq in an activity or behavior that is not considered to be

dangerous/undesirable, or imposing the parental agenda at the cost of the

child's interests), in favor of the high intensity group (p < .05). However,

it should be noted that this was a very low frequency variable, thereby

diminishing its statistical significance. Associated with the frequency of

parental inhibiting behaviors is the frequency of child's compliance with

parental inhibitions. Mean scores for the high intensity group were lower

(though not significantly so), most likely due to the lower number of parental

inhibitions which were directed toward them.

Posttest #2. The core family measures were again administered two years

from date of pretest. The parents of one subject again refused to complete the

family measures, therefore data on only 6 of the 7 subjects from the high

intensity intervention were available for analysis. As depicted in Table 2.15,

no significant differences were found between intervention groups on any of the

family measures.

Subgroup Analysts

A subgroup analysis was performed applying a two-way analysis of variance

by intervention group and by severity of vision loss (acuity worse than 20/800

versus acuity better than 20/800), using Battelle 0Q scores as dependent

variables. No significant interactions were found between intervention and

degree of vision loss. However, as would be expected, Battelle scores were

influenced by degree of vision loss alone, with children whose acuity was worse

than 20/800 receiving lower scores.

The effects of socioeconomic status on degree of child progress was also

analyzed, applying a two-way analysis of variance by intervention and by income

f;



Table 2.15
Year Two Posttest Measures of Family_Functionintfor
AliamaikentExadarlawslcalUELInionim
Slaty

Low Intensity Group Ili& Intensity Group
VI
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Variable Covariate (SD) AdpC %Re n X (SD) AdPC %ile n F VaLe ES$

Average length of 12.1 (1.0) 9 14.2 (4.7) 7 .16 .74
Intervention

Paters Stem Index (PS1)04 BD/ ago
Clad Related Motor DQ 91.1 (10.1) 98.7 SO 9 110.8 (22.8) 110 75 6 1.36 .27 -1 .15

Range (SO to 250)
Parent

Range (54 lo 270)
Ilsadly Re-
some Sada

122.7 (19.2) 127.7 63 9 126.0 (18.74) 120 50 6 .39 .55 4.,35

Total 220.8 (27.11) 226.6 59 9 237.3 (37.3) 231.5 64 6 .07 .79 -.18
Range (101 to 505)

Family Adaptation and
Cohesion Evaluation Scales
(FACES)

Adaptability 2,9 ( 3.6) &I 9 3.6 ( 2.0) 2.7 6 .32 .51 +.31
Range (0w 26)

Cohesion 33 ( 1.5) 4.0 9 5.3 ( 5.0) 4.6 6 .06 .81 -.40
Range (0 to 30)

Total 5.1 ( 2.8) 6.4 9 6.9 ( 4.5) 5.6 6 .14 .72 +.29
Range (0 to 110)

Disaepaney* 8.6 ( 4.4) 9.0 9 1.7 ( 2.0) 8.3 6 .07 .80 +.16

Family Ream= Scale 131.6 (16.1) 122.0 57 9 118.0 (27.5) 127.3 68 6 .26 .62 +.34

(ERS)&16

Family Suppod Seale 33.0 ( 7.2) 30.3 57 9 33.0 (13.6) 36.0 75 6 .71 .42 +.79

(IMS)"
Family India of Life Emits 6.0 ( 3.4) 5.9 69 9 9.2 ( 5.3) 9.3 47 6 1.32 .28 -1 .

(FILE)614 r ES = -.05

#Stadsdcal analysis and Effect Size (ES) estimates for PSI, FILE, and FACES were based on raw scores Wen low zaw scores
and positive ES are most desirable.

(4)A low raw score and/or a low percentile score indicates lower stress level.

*Scores for each subscale of the FACES are derived from the "ideal" score reported in the technical manual. Scores reported in the
table indicsue the difference from "ideal" in taw score units. A score of 0 is best (see appendixA for details) and positive ESs
indicate that dr. expedmental group scored closer to "ideaL"

&Analyses for the FSS and FRS are based on raw scores indicating number of supports or resources indicated by the family as being
available. Higher percentiles and positive ESs are conskleard better.

%No naming sample is reported for this measure. To assist with interpretation, a percentile score is reported In the table based on
all pretests collected as part of the Longitudinal Studies (currently, 645 families with handicapped children).

*1% low raw score and/or a high percentile score indicates lower sums level, and a positiveeffect size is more desirable.

SEffect Size (ES) is derned here as the difference between the groups (High Intensity minus Low Intensity) on the X scorddivided
by the standard deviation of the Low Intensity Intervention Group (see Glasi, 1976; Tallmadge, 1977; andCohen, 1977 for a more
general d:scussion of the concept of Effect Size).
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[income greater than $13,000 (the median income) versus income less than

13,000]. Results reflect a trend toward the high intensity grcup having a

greater impact on BDI scores for families with incomes more than $13,000

compared to families of income less than $13,000, however, only one of the five

domains (adaptive) reached a level of significance (p < .03).

As data become available on more subjects, further subgroup analyses are

planned to investigate the relationship between intervention and presence of

other handicapping conditions/developmental delay. Analyses of the effects of

additional services on child functioning is also warranted. There was also

considerable variability in the attendance of subjects in both groups;

therefore, the amount of intervention received will also be considered in future

analysis.

Conclusions

To date, 26 of the 30 active subjects have completed Year 1 posttesting.

Based on this partial compilation of posttest results, it appears that there are

mixed results regarding the impact of the high versus low intensity intervention

on measures of child and family functioning. Although not statistically

signifi,ant, positive effect sizes resulted for the Battelle Developmental

Inventory. This positive trend was contradicted by the Early Intervention

Developmental Profile for which negative effect sizes resulted. One significant

difference did appear when assessing behaviors that are less developmentally-

based, i.e., the CRIB; specifically, the high intensity group scored

significantly better in regard to exploring with other senses, a skill that is

important for children with visual impairments.

In regard to effects of alterrative interventions on measures of family

functioning collected at Year I, effects of the interventions are also mixed.

('
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The high intensity intervention appeared to positively effect the family's

overall functioning and level of satisfaction, yet levels of stress and utility

of external resources and supports were not positively changed. Future subgroup

analyses may yield useful information regarding the effects of different

interventions on families with particular characteristics.

Parent-child interaction appears to be a potentially sensitive method of

assessing the effects of the alternative treatment, and one that will provide

information different from the other outcome measures. However, conclusions

cannot be made based on the small number of subjects presently available for

analysis.

Any conclusions based on Posttest #2 data would be premature, given the

small number of subjects who were included in the analyses. Thirty subjects

will have completed Posttest §2 data by October, 1990, at which time results of

analyses will be more meaningful.

Although the results of this study are only based on 26 children (a

relatively small number of children for intervention studies such as this), it's

important to note that most of the previous experimental studies of the effects

of early intervention with visually impaired children were also based on small

numbers. The findings of this study are substantially different than those from

previous studies, but it is important to reiterate the reasons for why these

discrepancies may have occurred. First, this study was based on a randomized

experiment; few of the previously mentioned studies involved a control group for

comparison. Furthermore, this study used diagnosticians who were uninformed as

to sw iect assignment to assess child outcome variables, and efforts were also

un.,Ataken to eneure that the expected treatments were delivered as planned.

These mixed findings of the effects of the interventions must also be evaluated

in light of the cost of delivering the high intensity intervention.
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As noted at the beginning of this report, these findings should be regarded

as preliminary and further data are in the process of being collected. At this

point, however, the data raise important questions about the way in which early

intervention services are provided to visually impaired children. Two

possibilities are immediately apparent. First, it may be that visually impaired

children, even at this young age, need much more comprehensive intervention

services. Perhaps to achieve substantial benefit, it is necessary to have

intervention programs which deliver professionally mediated intervention several

times weekly to the children. This could be done in either home-based or

center-based settings. A second possibility is that perhaps the focus of the

intervention should change to provide primary support and assistance to the

family rather than emphasize developmental therapy directed toward the child.

Although the high intensity intervention in this study is very consistent with

what is delivered in most early intervention programs for visually impaired

children, it is possible that different findings may result through the

application of completely different forms of interventions. This study will

continue to respond to the issues related to early intervention as more data are

collected, and it is anticipated that additional questions will also be raised,

requiring further investigation.

Future Plans

Plans for fiscal yeex 1989-1990 involve the continuation of the two

interventions as described. New subjects will continue to be enrolled until

October of 1989, ensuring that any new subjects will be able to participate in

one year of the prescribed intervention.

The selection of outcome measures for Year 3 will be addressed, and final

decisions %%ill be made by December of 1989. It appears that the Battelle will
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continue to be appropriate for Posttest #3, considering the ages of the children

in the study. One critical issue related to the selection of complementary

measures is the availability of testers trained in the administration of

measures for the visually impaired (i.e., Peabody Mobility Scales). Contacts

will be made with staff from the University of New Orleans and the Lighthouse

for the Blind to identify testers, if necessary.
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SMA/LAKE McHENRY PROJECT

PToject AC3

COMPARISON: Severely Handicapped Children--Once per week versus three times
per week services.

LOCAL ammo= PERSON: Alice Kusmierek, Coordinator, Interagency Pruject
for Early Intervention.

EMU COORDINATOR: Stacey E. McLinden, Ph.D., Assistant Professor, University
of Wisconsin--Milwaukee

LOCATION: Flossmoor, Illinois (Chicago Suburb)

DATE OF REPORT: 10-9-89

Rationale for Study

Although popular support for early

intervention efforts has been strong,

research on early intervention effec-

tiveness has shed little light on

important issues such as the relative

effectiveness of various program

intensities (White & Casto, 1985). The

research base which has dealt with

moderately to severely handicapped young children is particularly sparse. It is only

within the last 12 years, since the advent of P.L. 94-142, that children with

significant impairments have been systematir-lly included in early intervention

programs (Bailey & Bricker, 1984). Very little is thus known about the optimal

intensity of services to be provided to '`his group of children.

Revievy of Related Research

The implementation of P.L. 99-457, Amendments to the Education of the

Handicapped Act of 1986, has focused attention on early intervention services in
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general and on services to infants and toddlers in particular. As states are

developing plans to service the youngest population of children with handicaps,

questions are being raised regarding the most appropriate types of services to be

provided. Peterson (1987) has discussed seven specific decisions which must be made

regarding the development of a service delivery program, including who will be the

target of service (e.g., child, mother, father, both parents, family), at what age

services should begin, what services should be provided, in what setting the

intervention program will be provided, who will be the primary intervention agent,

in what social context services will be provided (e.g. individual or group program),

and which agencies will provide services.

Although certain aspects of service delivery will be determined by practical

and political forces--i.e., decisions regarding the agencies through which services

will be delivered will be made at a state level based on the ability of different

state agencies to perform this role--decisions regarding other aspects of service

delivery can be facilitated by tne availability of research data on the effectiveness

of various approaches. Such data are particularly important in light of the cost

issues--i.e., the cost of human as well a monetary resources-- which various

approaches to service delivery entail. However, the overriding issue should be, and

is, how the services which are provided to infants and toddlers and their families

can maximize their development.

Decisions regarding the type of services to be provided are particularly

important, as such decisions are directly related to both the cost of intervention

as well as its effectiveness. Although a myriad of research questions on the

relative costs and effects of different types of services can be asked, a very basic

question is, "How many hours of service should be provided each week to maximize

child and family functioning?"
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According to Bricker (1986), one hour per week of individual services is a

common service delivery model for children under age three, in either a home-based

or center-based setting with the child and primary caregiver vesent. This model

has face validity from both a cost and a practical perspective--i.e. it makes sense

to provide a relatively low intensity of services to young children whose skill

development needs are relatively restricted as a result of their age, as well as to

recognize the parent's responsibility as a caretaker first and an intervention agent

second. However, given the impetus of increased funding for infant and toddler

services, the question of efficacy Holt be raised with regard to the appropriateness

of such a relatively low intensity of service. If resources are to be used to serve

this population, then would an increase in the frequency with which services are

provided result in greater gains in both child and family functioning?

OvervkmN of Study

The purpose of this study was to address the question of the relative efficacy

of different intensities of early intervention services for handicapped children

under age three. The study involved an experimental comparison of the costs and

effects of serving children on either a one hour per week or a three hour per week

basis. Three hours per week were selected as the greater level of intensity of

services based on a number of factors. First of all, even a more intensive level

of service must take into account the factors of child skill development needs as

well as the parent's role in intervention. While 20 hours of individual services

per week provide a very clear cut intensity comparison, it not only dramatically

increase the parent's role as an intervention agent, but would be difficult to

justify given the types of skills and rate of skill development expected of any child

under age three. Costs of providing such services on an individual basis would also

be exorbitant. One hour three times per week, however, represents a level of service

which is more intense than once per week, yet is not so intense that the parent's
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role is changed or expectations for child gains are exceeded. It was hypothesized

that three times per week services would not only maximize the opportunity to

intervene with particular child skills, but would increase the opportunity for

program staff to provide family-oriented services as specified by P.L. 99-457.

To examine the relative effectiveness of once per week versus three times per

week services, a number of measures of child and family functioning were selected

for use in this study. Some of these measures have been administered at pretest,

one year, and again at two years following the child's enrollment in the study.

Other measures were administered at the first or second posttest only. To assess

intervention effects on the child, the Battelle Developmental Inventory (BDI)

(Newborg, Stock, Wnek, Guidubaldi, & Svinicki, 1984), Bayley Scales of Infant

Development (Bayley, 1969), the Wsconsin Behavior Rating Scale (Song & Jones, 1980),

and the Scales of Independent Behavior (Bruininks, Woodcock, Weatherman, & Hill,

1984) were administered. The BDI, which was administered at pretest and during each

posttest year, was selected to assess the child's overall development as well as

skill development in five domains of functioning: Personal/Social, Adaptive, Motor,

Communication, and Cognitive. The BDI allows for direct assessment and observation

of child skills as well as use of parental report. The scale was developed for use

wit children between birth and 8 years of age, thus facilitating the assessment of

children of different ages on a longitudinal basis. The Bayley Scales, which were

administered at the one year posttest, were selected to provide a more fine-grained

analysis of the child's cognitive and motor skills. The Bayley Scales have also been

used extensively in previous studies of early intervention, and thus their use would

facilitate comparison of the results of this study to other work. The Wisconsin

Behavior Rating Scale, administered at pretest and at one year posttest, is completed

by a specialist or educator who is familiar with the child, and thus allows for

another source of data to be used to assess child skill development. The Early
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Development Scale (ED) and the Short Form (SF) of the Scales of Independent Behavior

(SIB) were administered at Year Two posttest in order to provide additional data on

the extent to which the interventions impacted the subjects' adaptive behavior. Both

the SIB ED and SF scales were administered because there is evidence to suggest that

the age scores obtained on these scales may be significantly different for this

population (Goldstein et al., 1987).

A battery of instruments which would allow for the assessment of the effects

of intervention on the mothers and fathers of subjects was also administered. These

instruments were selected to address criticisms of previous research in which the

focus of assessment was restricted to child outcome measures (Mott et al., 1986).

The instruments selected for use in this study were based on reviews of the

literature on expected family outcomes, and variables with the potential to mediate

family outcomes, and thus included measures of parent stress, social support,

resources, family functioning, and life events and changes. The specific instruments

included the Parenting Stress Index (Abidin, 1986), the Family Support Scale (Dunst,

Jenkins, & Trivette, 1984), the Family Resource Scale (Dunst & Leet, 1985), the

Family Adaptability and Cohesion Evaluation Scales (Olson, Portner, & Lavee, 1985),

and the Family Inventory of Life Events and Changes (McCubbin, Patterson, & Wilson,

1983). The Comprehensive Evaluation of Family Functioning Scale (McLinden, 1988),

a new scale developed to assess the impact of the handicapped child in the family,

was also administered to both the mothers and fathers at year two posttest.

Methods

Stbjects

A total of 75 children who were served by three different early intervention

programs in the Chicago suburbs were included as subjects in the study. Sixty

children were posttested at Year One, and 49 were posttested at Year Two. The
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recruitment, assignment to groups, and demographic characteristics of the subjects

are described below.

Recr itment. Subjects were recruited from three intervention programs in the

Chicago suburbs. The three programs--South Metropolitan Association (SMA), Lake-

McHenry Regional Program (LMRP), and Southwest Cooperative Association (SW Coop)--

received funding from the State of Illinois Board of Education from July 1, 1985

through June 30, 1988 to conduct an evaluation of the effectiveness of expanding

services to the birth to three population. All three programs had in the past

provided once per week intervention services to children under age three, and, as

a condition of receiving additional funding from the state, agreed to provide three

times per week services to a randomly assigned experimental group, while continuing

to provide once-per-week services to other children.

Between January 1, 1986, and June 30, 1987, all children who were referred to

any of these three programs were considered for inclusion in the study if they were

24 months of age or less and had either a diagnosed handicapping condition or

demonstrated overall developmental delay of 65% or more. A determination of

developmental delay was made through a multidisciplinary team assessment conducted

by the program as well as through completion of the Wisconsin Behavior Rating Scale

by the member of the team assigned as the child's case manager. The age cutoff was

included to ensure that all children would have an opportunity to participate in at

least one year of early intervention services before moving on to a preschool program

operated by the public school system at age three. Referrals who met the criteria

were informed of the nature of the research project by program staff and asked to

participate in the study. The requirement of random assignment to groups, a.ld the

possibility of obtaining three times per week services, was emphasized. It was made

clear that a decision not to participate in the study would in no way influence their

ability to access the once per week services typically provided by the program.
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A total of 75 children and their families agreed to participate and were

pretested as subjects in the study. Of these, 15 families dropped out of the

research project before Year One posttest data could be collected, and an additional

11 subjects dropped out before completing Year Two posttest. The most common reason

for attrition before posttest 1 was a move out of the area (8 subjects). Other

reasons included death of the subject (2 subjects), refusal to participate in

posttesting (1 subject), or dissatisfaction with the frequency or nature of services

provided (4 subjects). Attrition prior to posttest one across groups was relatively

equal (7 experimental, 8 control). There was an unequal proportion of subjects from

the experimental group (8) who dropped after Year One posttest versus the control

group (3). However, the reasons for attrition were similar across groups. Of the

eight experimental group subjects who dropped, five moved and three refused to

participate in testing. Of the three control subjects who dropped, two moved and

one refused to participate in testing. This attrition did not affect the

comparability of the groups on any pretest variable except mother's age, which had

been close to being statistically significantly different at pretest and at Year One

posttest as well. In addition, although there was a statistically significant

difference for th:s variable, it is not practically significant (e.g., there is no

reason to believe that a mean age difference of 4.4 years for mothers would have

significant influence on the outcomes of the study).

A series of two by two ANOVA'S were conducted to determine whether there were

any statistically significant group by subject status (i.e. subjects who dropped

versus those that do not) interactions. The dependent variables for these analyses

included mother's age, number of hours worked,father, BDI total raw score, PSI total

score, number of parents living with child, mother's FSS total score, and FRS total

score. A statistically significant interaction effect was found for the FRS total

score only. Subjects who dropped out of the expanded intervention group had higher
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FRS pretest scores ( R = 126.7) then did subjects who dropped from the basic

intervention group (I = 106.0).

Assignment toArroups. Subjects were entered into the study on a continuous

basis as identified by the programs and randomly assigned to groups by Dr. McLinden.

Data on the subject's handicapping condition and/or developmental status as provided

by the program and the parent's level of stress as determined by the parent's score

on the Parenting Stress Index (PSI) (Abidin, 1986) were used to stratify the subjects

prior to random assignment. (A more detailed description of the procedures utilized

to randomly assign subjects can be found in the Base Period Report).

Demearanhic characteristics. Data on the demographic characteristics of all

subjects entered in the study as of June 30, 1087, as well as subjects in the

experimental and control groups who participated in Year One and Year Two

posttesting, are presented in Table 3.1. The total sample can be characterized as

predominantly Caucasian and middle class. Most subjects lived in two-parent

households in which fathers were employed full time and mothers were the primary

caretakers for the child.

Intervention Programs

The two intervention groups received very similar types of service, but differed

along the dimension of frequency of services, with the experimental group receiviag

three times per week services and the control group receiving once per week services.

The specific services provided are described below.

Basic intervention (once per week services . Children and primary caretakers

group participated in a once per week contact with either an infant specialist (e.g.

speech/language pathologist or occupational or physical therapist) or an early

childhood special educator. While most contacts occurred at a center-based location,
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programs did allow the flexibility of conducting some of the contacts in the parent's

home. Since the programs did not provide tranTortation to the children and their

parents, the most common reason for providing a home visit was parental lack of

t:ansportation to the center. However, home visits were also provided when a

particular teaching session could be most effectively accomplished in the home (e.g.,

when feeding or sleeping behaviors were of concern).

The content of the intervention sessions was directly related to the needs of

the specific child and family as specified in the child's Individualized Education

Plan (IEP). No specific curriculum was followed unless the individual specialist

or educator found that doing so would meet the child and family's specific needs.

The specialists and educators thus has a great deal of freedom in determining what

was accomplished during the individual sessions. In general, there was a program

expectation that the sessions would focus on improving child development in the

domains of personal/social, adaptive, motor, language, and cognitive functioning,

and that the sessions would also help parents to become intervenors for their child.

Another major goal of the sessions was to provide a forum for parents to discuss

issues of concern to them and to help them adapt to the daily demands of caring for

a handicapped child. During the first year of the project, funding from the Illinois

State Board of Education allowed the programs to hold A number of inservices to

provide staff with additional training in providing family-focused intervention

services (e.g., Dunst, Trivette, & Deal, 1988). This training emphasized the

importance of addressing parent-identified needs as well as strengths in an effort

to empower parents to become capable of dealing with the demands of caring for a

child with special needs rather than relying solely on professional helpers and

helping systems.

Expanded intervention (three times per week services). Children who were

assigned to this group participated in three, one-hour contacts per week with a
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specialist or educator. The content and focus of the sessions were the same as that

for the control group. It was expected, however, that the increased staff contact

time would allow for a wider range of IEP goals to be addressed, and that the more

frequent contact would allow more parent concerns and issues to be incorporated into

the treatment sessions.

Optional intervention services. Programs did not formally monitor and report

information regarding optional interventiun services for the subjects in this study.

The one exception is for the psychiatric services provided by the Lake-McHenry

program as reported in the analysis of the cost data collected at Year One posttest.

These data indicated that the experimental and control groups received relatively

equal levels of this service (an average of .87 hours for the experimental group

subjects, and 1.08 hours for the subjects in the control group).

Treatment verification. A number of procedures were used to verify that

treatment was implemented as intended. Data for Year One are presented in Tables

3.2. and 3.3, and data for Year Two are presented in Table 3.4. An examination of

Table 3.2

Treatment 1ferificatlon Datm for SNINLAKe McHenry Project Ibr Year ;01 Posttest

Variable

Basic
Intervention Group

Expanded
Intervention Group

ANOVA
F ES Value)7 SD n SD n

Intervenor RetIng of:.
Parent Attendance 2.52 31 2.62 .56 29 -.65 .15 .52
Parent Knowledge 2.16 li 31 2.48 .57 29 -1.26 .46 .05
Parent Support 2.42 31 2.76 .44 29 -2.34 .51 .02

Potent Acting of Sathefecton 24.2 (4.2) 31 23.7 (3.2; 29 .71 -.18 A8

Rating of irdervordlon '
Quality of Session 19.9 03.1/ 29 16.1 (7.3) 26 1.79 -.47 .08
Ranking of Intervenor 1.1 (.4 28 1.2 (.40) 26 -.48 .14 .63

Total # of Soialons Attended 26.9 (6.8) 31 63.7 (16.4) 29 -11.2 5.42 .00

Total # of Silesian* Offend 36.3 (4.8) 31 95.9 (13.5) 29 -22.6 12.5 .03

Percent Atte Idanot 74.1 (16.5) 31 66.8 (14.8) 29 1.80 -.44 .os

a Parents were rated in three areas (1.e., attendance, knowledge, and support) by the intervenor who worked with them most closely.
Rating scale vies 1 = low; 2 mg average; and 3 = high.

+ Videotapes of a typical intervention session were scored by independent raters as to how well best practices were followed.
Highest possiNe rating was 32.

Parents rated weir satisfaction with the program in 7 areas on a scale of 1 = poor, 2 so fair, 3 = good, and 4 is excellent.
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Table 3.3

Additional Services and Child Health Data for SMA/Lake McHenry Project

Variable

One Time
Per Week Group

Percentage

Three limes
Per Week Group

Percentage

1. Additional SONICOS

a. Speech Therapy (Average) 29

None 83.9% 79.3%
<1 Hr. Week 6.5% 10.3%
1 Hr. Week 3.2% 6.9%
2 Hrs. Week 6.5% 3.4%
>2 Hrs. Week

b. Physical or Occupational 29 31
Therapy

None 67.7% 79.3%
<1 Hr. Week 12.9% 6.9%
1 Hr. Week 9.7% 10.3%
2 Hrs. Week 6.5%
>2 Hrs. Week 3.2% 3.4%

c. % Receiving Social Work 0.0% 6.9%
Sertices

d. % Receiving Home Nursing 6.5% 17.2%
&MOOS

0. % Receiving Nutritional 3.2% 10.3%
SSIVICAS

f. % Receiving Respite 9.7% 3.4%
Services

g. % Receiving Parent Services 17.2% 22.6%

2. Child Health Over Past Year 23 25

% With Seizures 9.7% 20.7%
% With Unusual Weight 9.7% 3.4%

Galn or Loss
% With infectious Diseases 3.2% 3.4%
% With Eye/Ear Problems 58.1% 51.7%

General Health
Worse Than Most 16.1% 24.1%
Average 71.0% 69.0%
Setter Than Moet 12.9% 6.9%
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Table 3.4

Treatment Verification for SMA/Lake-McHenry Project for Year #2 Posttest'

Variable

Basic Intervention
Group

Expanded
intervention

Group

ANOVA
(SD) n (SD) n F ES Value

Intervenor Rating of Parents

Attendance 2.5 (.78) 13 2.7 (.72) 15 .20 .26 .66

Knowledge 2.4 (.rr) 13 2.9 (.26) 15 6.80 .65 .01

Support 2.6 (.51) 13 2.7 (.62) 15 .06 .20 .81

Prifent Rating of Satisfaction 24.1 (2.7) 28 24.9 (2.5) 20 .94 .30 .34

Total Hours of Addttional Therapy Bombes 119.4 (148.1) 26 157.2 (190.6) 19 .56 .26 .46

Total # of Sessions Attended 15.0 (7.8) 23 37.2 (23.8) 21 18.10 2.87 .00

Total # of Sessions Offs= 19.9 (11.1) 23 63.6 (30.8) 21 24.20 3.04 .00

Percent Attendance 78.7 (14.4) 23 88.3 (19.3) 21 4.13 -.72 .06

Only subjects who were still being served by the programs involved in the study by the end of the 1988-89 school year were
rated by Intervenors. Attendance data were collected on subjects until they turned 3 and thus were no loner eligible to
participate In the program. Attendance data were not available for subjects who left the program after Year One posttest.
BMW Ofl th Iota/ number bows of speech, motor, social work. and respite services received between Year One and Year Two
posttests.

the attendance data in Table 3.2. indicates that the experimental group participated

in a significantly higher number of intervention sessions than did the control group,

thus providing support for the integrity of the experimental comparison. However,

percent attendance in the control group was higher (although not statistically

significant at p < .05) than for the experimental group, which indicates that rather

than receiving three times as many services the experimental group received only 2.37

more services than the control group. These findings were similar in Year Two. As

the data contained in Table 3.4 indicate, the experimental subjects were offered and

attended significantly more treatment sessions during year two than did the control

group subjects. The experimental group subjects attended 2.48 times more sessions

than did the basic intervention group. However, during Year Two, percent attendance

for the control group was significantly higher than for the experimental group. This
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suggests that even when additional service hours are offered over time, children will

attend these sessions less consistently than when less frequent services are offered.

The specialists or educators were also asked to rate each parent's attendance,

knowledge, and support for intervention efforts. The ratings for Year One suggest

that parent attendance was similar across groups, but that the experimental group

was significantly more knowledgeable and supportive of intervention efforts than was

the control group. At Year Two, teachers reported parents of children in the

expanded intervention group to be more knowledgeable but not more supportive than

parents of children in the basic intervention group.

At Year One posttest, videotapes of a typical treatment session were also rated

by Dr. Kusmierek to determine thc extent to which the intervention represented 'best

practices'. The highest possible rating was 32. The results of group comparisons

on these variables are contained in Table 3.2. Although there was a trend in the

direction of a higher quality of intervention for the control group, the difference

between groups on this variable was not statistically significant (p < .05). There

was also no significant difference in the ranking of intervenors by their

supervisors, or in the parents' satisfaction with services.

During Year One, the data were analyzed in order to determine the percentage

of subjects accessing various levels of additional services. These data indicate

that approximately 20% of subjects in each group assessed some form of additional

services during the year. The data collected during year twu represent the actual

number of hours of additional services accessed by subjects in each group. There

was not a statistically significant difference between the groups on number of hours

of additional services.

Cost of alternative interventions. Costs werc estimated using the "ingredients"

approach recommended by Levin (1983). This was done by developing a complete

description of the alternative intervention programs, identifying all of the
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"ingredients" used in delivering each intervention, and using information from agency

records, observation, or comparable resources to estimate the cost of each

"ingredient." Table 3.5 summarizes the average cost per child for 3 days per week

versus I day per week in the SMA and the Lake McHenry locations. These two programs

were used as the basis for the calculations since they serve the majority of the

children included in the project.

It is interesting to note that the cost of providing services 2.37 times a week

(i.e., $9,035 per child) is only 2.7 times as much as the cost of providing services

only one time per week (i.e., $3,404).

Table 3.5

Approximate Costs of Providing Early intervention
Services for SMA/Lake McHenry Project

One lime
Per Week Group

Three limes
Per Week Group

SMA
Lake
McHenry Average SMA

Lake
McHenry Average

Personnel

Direct Service Staff 2,238 1,558 1,898 5,820 3,954 4,888
Secretarial & Administrative 1,277 514 896 3,831 1,542 2,687
Consultants o 2 1 o 5 2

Facilities 168 216 192 504 648 577

Equipment 42 67 sa 126 203 163

Transportation 125 27 76 373 80 227

Materials & Supplies 58 95 76 176 286 230

Utilities, Insurance, & 12 175 94 37 525 282
Miscellaneous

TOTAL ,3,920 2,664 3,267 10,868 2,240 9,068

Data Collection

All subjects were tested at program entry and then again after one and two

years of intervention. Data collection procedures are described below.

1 ( 7
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Diagnosticians. Two diagnosticians were hired to complete pretesting and year

one posttesting. These diagnosticians were not employed by any of the participating

programs, and were not informed of the purpose of the study or of the group

assignment of the subjects. They were trained to administer the measures by staff

of the Early Intervention Research Institute. Scheduling of subjects and monitoring

of diagnosticians was coordinated by staff of the SMA program, who also had overall

responsibility for coordinating the project for the State of Illinois. Six

diagnosticians were used to complete Year Two posttesting. All were graduate

students in the School Psychology Program at the University of Wisconsin--Milwaukee

(UWM) who successfully met EIRI certification requirements for diagnosticians.

Assessment coordination was the responsibility of Dr. Mainden at UWM.

Interobserver agreement was calculated for eight BDI administrations and two

Bayley administrations. Mean percent agreement was 92.4% fc che BDI, 94% for the

Bayley Mental Scale, and 100% for the Bayley Motor Scale.

Pretest data collection. Pretesting was accomplished in two phases. The first

phase of pretest data collection occurred at the time that parents consented to

participate in the study. At that time, parents completed the Parenting Stress

Index, and the educator or specialist assigned to the family's case completed the

Wisconsin Behavior Rating Scale. These data were then used for stratification

purposes during random assignment.

After the subject had been assigned to a group, the diagnostician contacted

the parent and scheduled a testing session to complete the remainder of the pretest

battery, consisting of the Battelle Developmental Inventory (BDI), the Family Support

Scale (FSS), Family Resource Scale (FRS), the Family Inventory of Life Events ani

Changes (FILE), and Family Adaptability and Cohesion Evaluation Scales (FACES III).

Testing occurred at one of the program sites closest to the parent's home, although

in some instances it was necessary to schedule testing at the home. Parents were
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paid $20 to participate in the approximately one and one-half hour testing session.

Most subjects were tested within two weeks of their assignment to groups.

Year Ohe nosttestino. Posttesting was scheduled twelve months after the date

upon which the subject first entered services. However, the average amount of time

between pre- and posttesting was less than 12 months, due primarily to delays in

pretesting some of the children. The time between pre-and posttesting did not,

however, differ significantly across groups.

The posttest battery consisted of a large number of child and family measures,

which necessitated the scheduling of two separate testing sessions. The first

session, which lasted approximately 1-3/4 to 2-1/4 hours and for which parents were

paid $20, included the administration of the BOI, PSI, FILE, FRS, FSS, and FACES III.

The second session, which lasted approximately 1-1/2 hours and for which parents were

paid $15, included the administration of the Bayley Scales of Infant Development,

Parent Survey Form, Parent Report of Child's Health, and Parent Satisfaction with

Services. A videotape of an interaction session between the child and his/her

primary caregiver was also made at this time. Each child's specialist or educator

also completed the Wisconsin Behavior Rating Scale at the time of the Year One

posttest.

Year two posttesting. Subjects were tested again two years after their initial

program entry date. The posttest battery was administered in two sessions in a

manner similar to Year One posttesting. Year Two posttesting differed from Year One

posttesting as follows: (1) The Scales of Independent Behavior replaced the Bayley

Scales and the Wisconsin Behavior Rating Scale as a child outcome measure, (2)

Fathers and mothers completed the Comprehensive Evaluation of Family Functioning

Scale, and (3) Fathers completed the FSS and FACES III.
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Results and Discussion

Pretest Comparisons

Results of comparisons of the Expandea and Basic Services groups on the measures

collected at pretest for all subjects as well as those subjects included in Year One

and Year Two analyses are presented in Table 3.6. The p values presented in the

table are based on one-way analysis of variance. An examination of these values

indicates that, at pretest, experimental and control groups were not statistically

significantly different on any of the measures of child or family functioning and

that attrition did not significantly affect the comparability of groups at either

Year One or Year Two.

PtiMtest Analyses for Year Chle

Results of the group comparisons on the child outcome measures for Year One

are presented in Table 3.7. Analysis of the data for the three measures of child

functioning--BDI, Wisconsin, and Bayley Scales--indicated that the groups did not

differ significantly after one year of intervention. Indeed, none of the p values

even approached significance on any of these measures.

Results of the group comparisons for the family outcome measures for Year One

are presented in Table 3.8. Statistically significant group differences were found

on the Family Support Scale Total Score and on tne FACES III Cohesion score.

Mother's FSS total score for adequacy of support was higher (p=.03) for the mothers

in the expanded intervention than for those in the control group. This indicates

that mothers who participated in services three times per week reported higher levels

of helpfulness for available sources of support than did mothers who participated

in services once per week. The FACES III Cohesion score for mothers in the expanded

intervention group was lower than for the basic intervention group, indicating levels

I: 0
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Table 3.7

Year 1 Posttest Measures of Child Functioning for Alternative

Intervention Groups for SMAJLake-McHenry

Ballo Intervention Expanded Intervention

Variable Covariates it (SD) klj n Ft

Ali$betveenag. la: adif Posttest
10.7 (1.8) 31 10.4

Ago In months at Posttest 25.1 (6.3) 31 24.2

Battelle
k we n totyD11411=fon

Personal/Social BRSR 50.5 26.1 51.3 31 49.0
Adaptive Behavior BABR 36.4 17.3 37.0 31 37.4
Motor BM 54.7 31,2 54.7 31 52.1
Communication BCTR 26.6 13.3 27.2 31 27.4
Cognitive BCR 22.6 12.4 23.2 31 23.7
Total BTR 190.9 97.9 193.5 31 189.7

Bayley Scales

Mental BCR 104.3 (51.9) 106.5 31 112.5
Motor BMR 46.5 (22.8) 48.5) 31 47.2

Wisconsin

Deviation Score Pretest .60 (.37) 31 .68
Behavior Age Pretest 16.8 (10.6) 31 15.7

(SD) Adj i n

(2.6) 29

(7.3) 29

48.2 29
14.5 36.8 29
26.6 52.1 29
11.8 26.7 29
(9.6 23.1 29

(81.6 188.8 29

(38.3) 110.1 29
(17.8) 47.1 29

(.33) 29
(9.5) 29

Table 3.8

Year I Posttest Measures of Family Functioning for Alternative
intervention Groups for SMA/Lake-McHenry

Variable

Basic Intervention Expanded Intervention

Covariates (SD) Adj n (SD) Adj n

ANCOVA
F ES Value

.21 .17 .65

1.42 .14 .24

.90 -.1?. .35

.02 -.01 .89

.53 -.08 .47

.08 .06 .78

.01 -.01 .92

.48 -.07 .50

.28 .07 .60

.OR .03 .81

1.40 .22 .24
.60 -.10 .44

ANCOVA
F ES Value

o Parenting Stress kidex

Child PSIB 119.2 20.6 116.6 31 111.0 22.8 113.7 29 .48 .14 .49
Parent PSIC 128.4 24.8 126.6 31 124.8 30.5 132.4 29 1.08 -.23 .30

o

Total

Family Adaptation and .

PSIA 247.2 40.5 242.3 31 241.9 52.6 247.1 29 .37 .12 .55

Cohesion Evaluation Scales-
III (FACES III) - Mother

Adaptability ADAPT 4.4 2.9 4.4 30 4.9 4.1 4.9 29 .30 -.17 .59
Cohesion CONES 5.6 3.9 5.6 30 3.4 3.4 3.4 29 5.8 .56 .02
Total FACET 7.7 3.8 7.7 30 6.7 4.4 6.7 29 .98 .26 .33

o Family Resource Scale FRS 117.8 (24.0) 117.1 29 122.4 (14.6) 123.2 27 2.54 .25 .12
(FRS)

o Funny Suiotl:t Scale FSSAM 27.1 (10.2) 26.3 30 29.8 (10.4) 30.7 29 5.02 .43 .03
IFSS) -

o Fsmlly index of Life FILE 10.5 (6.2) 11.0 30 11.1 (6.2) 10.6 29 .13 .07 .72
Events (FILE)
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of family cohesion closer to the ideal for this variable. There were no

statistically significant differences on any of the other family measures.

The results of the Marfo frequency analysis of the parent-child interaction

videotapes are included in Table 3.9. Out of 35 variables tested, a statistically

significant difference was found for only one--Child Complies with /Other's Verbal

Instruction. This is no more than would be expected to be found by chance when so

many variables are being tested. Thus, it does not appear that there are any

meaningful differences between the two groups in terms of parent-child interaction

as rated by the Marfo Frequency analysis.

Subgroup Analyses tor Year Chle

To examine the relative effectiveness of once per week versus three times per

week services with a more homogeneous subsample of children with overall delays,

children whose primary handicapping condition was either a speech/language or motor

delay (i.e., children whose cognitive functioning was not impaired) were excluded

from the analysis of the posttest data. The results of this subgroup analysis are

presented in Table 3.10. An examination of these data indicates that even with a

more homogenous sample, there were no statistically significant differences between

the groups on any measures of child or family functioning.

Poslttest Armlyses for Year Two

For one subject in the expanded services group, the family declined to have

the child complete the measures of child functioning, but did complete the family

measures. The results of the analyses of the child functioning measures for Year

Two for all other subjects are contained in Table 3.11. As was true for Year One,

there were no statistically significant differences between the groups on any of

these measures.

1



SMA/Lake-McHenry

108

Table 1.9
Year 1 Posttest Analyses for Videotapes of Parent/Child interaction

Analysis for SMA/Lake-MeHenry

Ballo Intervention
Group

Expanded Intervention
Group

ANOVA
F Prob.(SD) n (SD) n

Parent verbal mind 4.1 (4.6) ges 3.9 (1.2) 25 .03 .87

Parent nonverbal mand .2 (.3) 26 .2 (.2) 25 .31 .58

Parent verbal response 1.0 (.0) 26 1.1 (.4) 25 .49 .49

Parent nonverbal response .2 (.3) 26 .2 (.2) 25 .21 .84

Parent verbal response mand .2 (.3) 26 .2 (.1) 25 .16 .69

Parent nonverbal response mind .0 (.0) 28 .0 (.0) 25 2.19 .14

Parent verbal unlinked 1.9 (1.1) 26 1.7 (.6) 25 .21 .65

Parent nonverbal unllnked 1.3 (.7) 26 1.3 (.4) 25 .34 .56

Child verbal mand .1 (.3) 26 .1 (.2) 25 .12 .73

Child nonverbal mend .1 (.2) 26 .2 (.2) 25 1.59 .30

Child verbal response 1.3 (3.9) 28 .5 (.8) 25 1.03 .31

Child nonverbal response 1.8 (A) 26 1.9 (.0) 25 .16 .69

Child verbal response mind .0 (.0) 26 .0 (.0) 26 .96 .33

Child nonverbal response mand .0 (.0) 26 .0 (.0) 25 - -
Child verbal unlinked .8 (1.1) 26 .6 (.3) 25 .73 .40

Child nonverbal unlinked 1.4 (.7) 26 1.5 (.5) 25 .21 .65

Parent Initiates topic .9 (.5) r .9 (.2) 25 .01 .91

Parent follows toplo .3 (.4) 26 .4 (2) 25 .18 .67

Child killows topic .7 (.5) 26 .7 (.2) 25 .00 .94

Child in Mates toplo .4 (.4) 26 .5 (.2) 25 1.27 .26

Parent verbal InhIbItIon .1 (.1) 26 .1 (1) 25 1.69 .20

Parent nonverbal InhIbItion .1 (1) 26 .1 (.1) 25 .89 .35

Parent Intrusion (Inadvertent) .1 (.1) 26 .1 (.1) 25 1.41 .24

Child complies with verbal .0 (.1) 26 .1 (.1) 25 4.51 .04'
InhIbition

Child complies with nonverbal .1 (.1) 26 .1 (.1) 25 3.04 .09
Inhibition

Parent standard ImperatIve 1.8 (.8) 26 2.2 (.7) 25 3.56 .06

Parent embedded/Implled
directive

.6 (7) 26 .7 (.4) 25 .11 .74

Child complles with standard
imperative

.9 (.4) 26 1.0 (.4) 25 1.25 .27

Child complles wlth embcrlded/ .4 (.7) 26 .2 (.2) 25 .85 .36
Implied dlrective
Parent labels .4 (.2) 26 .4 (.2) 25 .06 .80

Parent expands .1 (.1) 26 .0 (.1) 25 .66 .42

Parent glves InformatIon .6 (.5) 26 .6 (.3) 25 .00 .97

Parent requests information 1.5 (.4) 26 1.2 (.7) 25 .29 .59

Parent models .7 (.3) 26 .8 (.5) 25 1.23 .27

Parent reinforces .4 (.3) 26 .3 (.3) 25 .07 .79
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Table 3.11

Year 2 Posttest Mer4sures of Child Functioning for Alternative

intervention Groups for SMA/Lake-McHenry

Variable Covariates

Basic intervention
Group (0) Expanded Intervention

ANCOVA
F ES Value(SD) Adj (SD) Mji n

Average length of time awe

between Posttests 1 and 2

Age in months at Posttest 2

12.9

38.9

(1.5)

(6.5)

28

28

12,7

36.1

(1.9)

(6.7)

21

21

.08

1.62

.13

.43

.78

.21

Bath& Developmental
kwantory (BM) raw worn for:

Personal/Social BPSR 78.0 (40.7) 75.9 28 74.4 (31.1) 77,4 20 .06 xm .ao

Adaptive Behavior BABA 48,0 (25.2) 47..8 28 48.7 (18.4) 48.9 20 .09 .cos .76

Motor BMR 62.1 (38.2) 50.7 28 83.0 (26.4) 65.0 20 .48 .11 .19

Communication BCTR 35.4 (23,2) 33.8 28 30.5 (16.8) 32.7 20 .10 .76

Cognitive SCR 46.3 (18.9) 28.6 28 24.8 (12.5) 24.7 20 1.95 -21 .17

Total BTR 252.0 (140.5) 246.8 28 241.4 248.8 20 .01 .01 .92

Soaks of inclapan- dent
Behavlon

Early Development RAW BABR 62.8 (31.0) 82.4 28 62.2 (24.5) 62.5 20 .00 .00 .99

Short Form Raw BARR 23.0 (15.7) 22.9 28 23.5 (10.8) 23.6 20 .07 .04 .70

Early Development BABR 58.2 (38.7) 58.0 23 53.6 (32.4) 53.8 20 .06 -.08 .81
Standard Score

Short Form Standard BABR 67.8 (29.81 67.6 8 69.8 (26.3) 70.0 20 .13 .08 .72
Score

General Health GENHLTH1 1.9 (.47) 1 12 28 1 .8 (.48) 1.9 21 .16 .00 .70

The results of the analyses of the Year Two posttest measures of family

functioning are contained in Table 3.12. There was a statistically significant

difference between the groups for Mother's Family Support Scale Score for adequacy

of support. This is consistent with the findinys for Year One. However, there was

no statistically significant difference between v,,ne groups on the FACES III Cohesion

score, as had been found in Year One. However, the Expanded Intervention group

;:ontinued to have a more posAive score on this variable than did the Basic

Interventior group.
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Table 3.12

Year 1 Posttest Measures of Family Functioning for Alternative
intervention Groups for SMA/Lake-McNitnry

Variable COvaristes

Basic Intervention Expanded intervention

ANCOVA
F ES Value(SD) Adj n (SD) Adj x n

Parenting Stress Index

Child PSIB 121.6 23.8 120.0 28 114.3 26.3 118.4 21 .39 .15 .64
Parent PSIC 132.1 26.8 133.L 28 135.1 40.2 134.0 21 .03 .04 .87
Total PSIA 263.7 45.9 252.1 28 249.4 82.0 251.5 21 .00 .01 .95

Family Adajltadon and
Cohesion Evaluation &false
III (FACES III) - Mother

Adaptability ADAPT 4.8 3.3 4.9 27 6.4 4.2 6.3 21 1.60 -.42 .23
Cohesion COHES 5.4 3.9 5.5 27 3.9 5.3 3.8 21 2.27 .44 .14
Total FACET 7.8 4.3 8.0 27 8.6 5.2 8.3 21 .08 .07 .78

Funny PdajtatIon and
CbhWan Evaluation Scales
III (FACES HI) - Father

fre-sptability EDUCF 3.8 3.1 3.9 18 4.2 2.2 4.1 15 .05 -.06 .82
Cohesion EDUCF 4.1 4.0 4.2 18 5.0 5.1 4.8 15 .18 -.15 .68
Total EDUCF 6.2 4.2 6.4 18 7.1 4.7 7.0 15 .19 -.14 .67

Family Amur°, Scale FRS 118.3 (17.7) 117.7 26 120.1 (19.2) 120.8 21 .38 .18 .54
(FRS)

Family Suigg:t Stele FSSAM 25.5 (9.0) 24.9 27 29.4 (10.7) 30.1 21 5.59 .58 .02
(MS) .

Family IW:t Seale FSSAMF 28.4 (7.7) 26.0 19 28.6 (9.1) 29.0 17 .16 .13 .69
(F8E0 -

Family Index of Ws FILEA 9.8 (7.3) 10.4 27 10.8 (5.9) 10.0 20 .os .05 .78
&onto (FILE)

CEFF - Mother

Total Frequency EDUCM 93.7 (27.9) 93.6 27 95.3 (19.8) 95.3 19 .05 -.06 .83
Total Problems EDUCM 7.3 (7.9) 7.1 26 8.1 (9.6) 8.3 19 .22 -.15 .64

CEFF - Father

Total Frequency EDUCF 91.4 (25.7) 91.4 18 95.6 (17.3) 96,6 14 .27 -.17 .61
Total Problems EDUCF 6.3 (6.8) 6.4 18 5.3 (7.9) 5.2 13 .18 .18 .68

Discussion

A few conclusions can be made about the relative effectiveness of once per week

versus three times per week services given the longitudinal data presented for this

population. First of all, it does not appear that increasing the number of service

hours to three times a week has a significant effect on the handicapped child's skill

1 S
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development. Although there were three Aparate indices of the child's developmental

level at Year One and two indices at Year Two, there were no significant differences

between the cnce per week and three times per week groups on any of these measures.

Although the interventions did not appear to differentially affect child skill

development, there were indications that the three time per week intervention had

positive effects on perceived levels of support by mothers. The higher score for

mothers' reported satisfaction with sources of support at both Year One and Two lends

credence to the assumption that three times per week services allow for an increase

in the amount of family support which programs can provide.

Although the results of this study do not provide support for increasing service

hours for purposes of improving child functioning, the observed effects of the

increased level of services on mother's perceptions of support must be considered.

Based on the consistent effects of family functioning, but lack of effects on ch;ld

functioning after two years of intervention, it might appear that the significant

increase in the cost of providing three times per week services versus once per week

services may not be warranted. However, one hypothesis which might be presented is

that the observed effects on parental support and resources might generalize to more

profound outcomes such as a maintenance of parental marital status and willingness

of the family to continue to maintain the child in the home. The longitudinal data

to be collected in future years will be crucial in addressing these issues.

Future Plans

During the 1989-90 school year, all subjects will have graduated from the early

intervention programs in which they participated in this study. These subjects will

be posttested approximately one year following their Year Two posttest.

The Year Three posttest battery will consist of the EIRI core measures (BDI,

FRS, FSS, FACES III, FILE, and Demographic and Treatment Verification Measures), as

well as the following complementary measures: (1) Questionnaire to be completed by
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the child's current teacher regarding current special education placement and

progres.:. (2) The Comprehensive Evaluation of Family Functioning Scale completed by

both mother and father, (3) Completion of FACES III by fathers, and (4) Child

Behavior Checklist for 2- to 3-year-old children (Achenbach, 1986).

Two procedures will be implemented in order to insure that the subjects tested

during Year Two will continue to participate in the study. First, birthday cards

will be sent to all subjects as a way of maintaining one additional contact with the

subjects throughout the year. Second, a letter will be sent to all subjects one

month before their scheduled testing date in order to remind them of the upcoming

testing session and to request that they contact us should they have any specific

scheduling needs. To date, 11 subjects have participated in Year Three posttesting.

In addition, one subject for whom no child outcome data were available at Year Two

has agreed to participate in the full Year Three posttest battery.

1 r. t)
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COMPARISON: Mildly to Severely Handicapped Children--Home-based intervention
once per week versus home-based intervention twice per week.

LOCAL coNnuar PERSIONS: Lowell Collins, Coordinator (Sunshine Preschool);
Janice Hardin, Ed.D., Coordinator (Richardson Center)

WU COORDINATOR: Chuck Lowitzer, Ph.D.

LOCATION: Bentonville, Arkansas, and Fayetteville, Arkansas

DATE OF REPORT: 10-9-89

Rationale for the Study

Limited evidence in the existing

literature is available to guide pro-

gramming decisions concerning the

relative effectiveness of various

intensities of early intervention (White

& Casto, 1985). The frequency and

intensity with which early intervention

services are prolided varies across

program models based largely on philosophical orientation and professional judgement

of individual child needs. There is little empirical data upon which to make

determinations as to the optimal frequency with which home based services should be

provided. This study was designed to respond to the need identified by service

providers for guidelines to use in determining the most appropriate service intensity

to provide when using a home-based model. The study provides a comparison of the

effectiveness of two levels of intensity of home-based services for children from

birth to five years old.
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Review al Related FhNsemEn:h

Currently, parents and professionals often make decisions regarding the form

services should take based only on their experience and/or philosophy of the human

condition (Fredericks, 1985). Rarely are the program models, approaches, or

curricular contents evaluated in a systematic manner (Switsky & Haywood, 1985).

The field lacks empirical findings in many areas critical to the training and

education of severely handicapped young children. The treatment intensity issue is

of particular importance in programs serving moderately and severely handicapped

young children because the developmental needs of these children would suggest that

they need more intervention and because of concern for the costs associated with

increased intervention. Although research in this area is sparse (Bailey & Bricker,

1984), Casto and his colleagues have reported a series of meta-analyses that indicate

that intensity of intervention may be an important variable with handicapped children

(Casto, in press, 1987; Casto & Mastropieri, 1986). Specifically, Casto (1987) noted

that intensity and duration appeared to be important considerations for programs

serving handicapped preschoolers, but less so for disadvantaged populations. When

adjustments were made for age at start of intervention, quality of outcome measures,

and time of measurement, the range of effect sizes was .45 to .88, in favor of more

intense interventions (Casto, 1987). These effect sizes indicate that more intense

or longer intervention resulted in a performance difference of between about one-

half to more than three quarters of a standard deviation on whatever measure of child

progress was used. These encouraging findings, however, must be viewed with caution

because many studies included in the analysis were confounded by the investigators'

failure to distinguish intensity and duration of intervention and/or their failure

to include other important variables in the analyses. Continuing literature searches

by White and his colleagues (White, 1986; White & Casto, 1985) have found few studies

1
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that have systematically compared intervention programs that varied solely on the

intensity, of intervention, particularly in home based intervention models.

One of these studies, however, is particularly important in light of the

commonly held belief that "more is better" when it comes to early intervention. A

well designed research project by Sandow, Clarke, Cox, and Stewart (1981) compared

a home visit program conducted twice per month versus once every two months. The

two service groups of 16 children (total of 32 children) were contrasted with each

other and with a matched comparison group of 15 children who received no

intervention. The children had a mean chronological age of two years six months and

a mean mental age of one year three months at the start of the study. Differences

in cognitive functioning were not statistically significant after one year, and after

two years differences favored the lower intensity group. After three years there

were again no statistically sj ificant differences between groups, although the no

service comparison group had only 2 children who had gained in IQ as compared to 6

in the more intense group and 5 in the less intense group. Sandow et al. concluded

from their findings that less intervention may be more beneficial in that parents

then tend to rely more on their own capabilities than on those of the

interventionist(s). The authors also suggested that perhaps "a high level of

intensity should gradually decrease as the parents become more capable of taking

charge" (p. 140).

The research reported here represents an effort to fill a gap in the literature

with respect to the optimal intensity of home-based services. This research will

enrich the existing data base and will ultimately yield information helpful in

determining the optimal frequency of home visits for young children with handicaps.

The study will also contribute by including an analysis of the cost differences

between the two levels of intensity, an area in which Barnett and Izis colleagues

(Barnett, 1986; Barnett & Escobar, 198;) have noted the sparsity of data.
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The effects of varying the intensity of service are investigated within the

framework of Family Systems Theory (Haley, 1976, 1980). We are assessing the long

term impact of two intensity levels (once per week versus twice per week home visits)

on both child and family outcomes. Family systems theory, an extension of the

interaction process approach, provides a conceptual framework from which to study

the impact of early intervention on the families of handicapped children. A variety

of factors that influence the developing child are included in this framework, and

several factors considered most important are being evaluated in the present

investigation. Specifically, family demographics, sources of support available to

the family and child, family interaction style, and parental stress are being

measured. Attention is being paid to differential effects of intervention intensity

on children with varying levels of severity of handicap. Parent involvement is also

being assessed because some data suggest that interventions requiring substantial

parent time may actually increase stress and disrupt family functioning and because

home-based delivery systems often require significant amounts of parent time

(Turnbull, Summers, & Brotherson, 1983). Finally, teaching quality and adherence

to the research protocol are being monitored.

ChnInnew of Study

Children and families participating in this study were randomly assigned to

either once per week or twice per week home-based intervention. Additional services

such as occupational, physical, and speech therapy were also available to children

in both groups and were provided on approximately a 2:1 basis. All children and

parents have completed a battery of tests that address the child's developmental

status, family demographics, and parental stress, sources of support, and family type

(along the dimensions of adaptability and cohesion). Enrollment was conducted during

two academic years (1986-87 and 1987-88), such that two cohorts of subjects are
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enrolled. The first cohort completed its third posttest in 1989, while the second

cohort completed its second (see Table 4.1).

Table 4.1

Number of Children Tested by Test Date, Group, Cohort, and Site

Pretest Year Posttest Session

1986.1987 1987.1988
Spring

1987
gSla Sl?aa

COHORT #1

Standard Service

Sunshine 21 IWO 20 16 14

Richardson 5 5 4 4

Expanded Service

Sunshine 25 24 19 17

Richardson 7 7 5 6

Total Sunshine 48
Total Richardson 12

Cohort # 1 58

COHORT #2

Standard Service

Sunshine 2 1 2

Richardson 4 3 3

Expanded Service

Sunshine 9 8 6

Richardson 4 3 3

Total Sunshine 11
Total Richardson 8

Cohort # 2 19

Total Sunshine 58
Total Richardson 19

Total 77
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Methods

Program Organization

The Sunshine Preschool and Richardson Center are funded under the Arkansas

Developmental Disabilities Council to serve handicapped individuals not being served

by the public schools due to either age or severity of handicap. The two programs

are administered by on site coordinators who manage the research. The Sunshine

program serves children from birth to school-age, and the Richardson Center serves

persons from birth to adulthood; at the preschool level, both centers have home-

based programs for children birth to three and center-based programs for children

three to five. The Sunshine program also provided home-based services to children

three to five when transportation to the center could not be arranged.

Prior to the initiation of the research, the Richardson Center program was

entirely center-based, serving children on a schedule that wu agreed upon by parents

and center staff. Because of serious attendance problems, staff were not satisfied

that the center-based delivery system was the most effective system available for

serving young handicapped children. They looked to the Sunshine Center as a model

for home-based delivery. When the director of the Richardson Center decided to adopt

a home-based model, she was invited to participate in the research. The staff at

Richardson were then trained and evaluated by the Sunshine preschool coordinator.

Richardson has 7 staff of approximately 30 professional and paraprofessionals. There

are two home-teachers, a speech therapist, and a physical therapist involved in

serving the children in the study.

The Sunshine school has two .ieparate facilities t;lat house classrooms, offices,

and a vocational program. Sunshine has a larger preschool staff and serves more very

young clients. Both Sunshine and Richardson Centers have a well-developed

philosophy. Their main service goal for preschoolers is to develop functional,

generalizable skills that enhance development. Both centers transition some children
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into public school special education programs and continue to provide school-age

services to the most severely disabled. The transition process is explained in the

treatment verification section.

With the help of staff at EIRI, funds were identified and obtained to enable

the directors of both the Sunshine preschool and the Richardson Center to offer twice

per week home-based services on a short term basis (two years) for a limited number

of children. Without these funds, the standard level of once per week or once every

other week would have been provided to all children.

Subjects

Subjects for this study were children from birth to four years of age (at time

of enrollment) who were determined eligible for early intervention services according

to Arkansas Developmental Disabilities Division standards. As explained below,

children in the programs involved with this project qualified for participation on

the basis of their age and type and severity of handicapping condition. For each

child who met the study criteria, parents signed an informed consent indicating that

they were willing to participate in either the standard intensity (one visit per

wlek) or the expanded intensity (two visits per week) conditions based upon a random

assignment. Children were not enrolled in the study if over 48 months of age at the

time of pretesting. This ensured that all participants received a minimum one year

of treatment before graduation to public school programs. The children were

initially screened using the Developmental Profile II (Alpern, Boll, & Shearer,

1980). If they were functioning significantly below age level, further

individualized assessments were administered. A child who could complete 75% of

items at his/her age range was excluded from further evaluation. Three age levels

(0 to 20 months; 21 to 36 months; and 36 to 48 months) and three levels of handicap

(severe [< 25% of age level]; moderate [25 to 50% of age level]; and mild [51 to

75% of age level on the Alpern-Boll]) were included for stratification purposes.

1
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Recruitment. All families with children receiving services prior to the 1986-

87 academic year, and all new referrals during that year and the Fall of the 1987-

88 year were approached by personnel from the Benton County Sunshine Preschool or

the Richardson Center for possible participation in the study. Of those approached,

all but 5 (2 at the Sunshine program and 3 at the Richardson Center) agreed to

participate. This represents a 94% (77 of 82) rate of oarticipation.

Assignment to groups. A total of 77 3 to 48 month-old children with mild to

severe developmental delays were randomly assigned to the two treatment conditions

after stratification by chronological age and developmental functioning level (as

described above). A complete description of assignment procedures is provided in

the 1987 Annual Report of the Early Intervention Effectiveness Institute.

Seventy-one children were posttested one year after pretest. Fifty-eight

children have been tested after two years and 41 children have been tested after

three years (see Table 4.1). Four subjects who have moved are being scheduled for

third posttesting (two of whom were missed last year), and efforts are being made

to reschedule children who missed previous appointments (9 children from the Sunshine

program and 2 from the Richardson Center). One severely handicapped subject died

between first posttest and second posttest. Two other children were in foster homes,

and the instability of their placements necessitated discontinuance of their

participatiwi in the study (one before first posttest and one shortly after). Six

parents withdrew due to dissatisfaction with their participation in the research (the

demands of the testing were felt to be too intrusive for the parents and/or

children). Efforts are being made to contact other families that have moved and/or

dropped out of the study for other reasons to either get them involved in further

posttesting or to identify their reasons for discontinuing participation.

Demographic characteristics. Pretest demographic data for subjects

participating in each posttest to date are presented in Table 4.2. Families served



Table 4.2

Comparability of Groups on Demographic Characteristics for

Sunshine/Richardson Treatment intensity Study at First, Second, and Third Posttest

C'fidren Parlldpaling ei Posttest 91 Children Peale/paling d PosItist 92 Children Portidpaling al Posttest 93

Standard Intensity Expanded Intensity

Value

Standard Intensity Espanded Intensity

lue

Standard Intensity Expanded IntenSity

%Wu*
SD n SD n SD n SD n SD n SD n

0 Aga of mother In yews 31.4 0.8 29 31.4 7.3 40 .99 33.8 72 20 339 72 31 .97 32.0 72 18 30.7 09 23 .40
Age of fdher In years 33.4 33.7 29 33.7 8.1 39 .90 329 7.6 27 32.9 8.3 30 .96 33.3 7.1 18 31.9 6.8 22 .52
Percent Male 65% 31 83% 40 AI 83% 27 80% 31 .93 72% 18 82% 23 20
'tears of Education-Mother 11.5 2.1 30 12.3 22 40 .11 11.7 2.1 27 11.9 1.9 31 .01 11.0 1.8 18 12.0 2.0 23 .11
Years of Education-Father 11.7 1.5 29 122 2.4 30 20 119 1.4 27 12.1 2.3 30 .68 112 12 18 11.5 1.8 22 .48
Peroenl xtth both parents 81 31 as 40 .83 85 27 83 31 .69 au 18 87 23 .643IMng al horns

6 Percent ofchliciren who am 94 31 95 40 .80 93 27 90 31 .76 100 18 96 23 .38Caucasian

Hours per week mother
employed

8.4 15.5 30 19.7 21.0 40 .02 109 17.0 27 19.0 19.3 31 .10 7.8 18.0 ia 15.0 169 23 .07

Hours per week father employed 34.0 20.7 29 412 179 39 .13 359 192 27 37.3 17.3 30 .68 38.4 19.6 18 372 209 22 .88
Percent of mothers employed se
technical/managerial or also...

0 30 13 40 .06 0 27 9.7 31 .10 0 16 17 23 .07

Percent of fathom employed as
technicel/managedal or above

7 29 21 39 .12 7.4 27 10.0 33 .74 0 18 13 22 .11

Total hoosehold ineome.:' $15,500 $ 9243 30 $17,862 $10,815 40 .33 115,907 t 9,657 27 $16.355 $10,162 31 .88 114,682 $ 7,737 18 $10,770 19,781 23 .51
Percent mouthing public
assistance

53 30 53 40 .95 48 27 55 31 .52 58 18 48 23 .63

Percent v.fth merger as
primary caregiver

64 31 63 30 .86 85 27 81 31 .88 83 18 as 23 .95

Percent,pf children not in
daycare

61 31 63 40 .10 78 27 56 31 .11 83 18 70 23 .32

Number of siblings t .5 1.5 30 1.3 12 40 .39 1.4 1.3 31 1.1 12 31 .30 0.8 1.8 18 0.1 02 23 .02
Percent vAth Engtish as
primary language

103 30 100 40 .99 100 31 100 31 .99 100 18 100 23 .99

NOTES: * Statistical analyses for these variables were based on a t-test where those children or fernlike possessing the troll or characteristic var. scores '1.* and those not possessing the Iran went scored al V.'
Means and standerd deviations for this variable were estimated from tgegodcal data.

13 Si
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lived in predominantly rural areas. The ethnic background of the subjects was

Predominantly Caucasian. I., ily incomes ranged from less than $5,000 to $39,999,

with 30% falling into the low SES category (below $15,000). The average number of

years of education for parents was between 11 and 12 years for both groups.

intervention progregs. The expanded intervention was an extension of the

standard service that was delivered prior to the initiation of the research. It

consisted of two home sessions per week and was compared to the standard intensity

of Lie time per week. The service ratio between groups over two years of expanded

service availability was appro,.!mately 2:1, with the expanded intensity group

receiving an average of 1.4 home visits per week versus standard intensity receiving

an average of 0.7 visits.

StanOrd interventfon group. The standard intervention group received an

average of 0.7 intervention visits per week from trained paraprofessionals. The

preschool supervisor was responsible for training. The Om teachers spend two weeks

in individualized training, and are then closely supervised on their first home

visits. Nine home teachers participated, of whom two have baccalaureate degrees,

and all have extensive experience and bdrkground in early intervention.

Motor and speech/language therapists provided individual therapy to childrcn

whose evaluation data indicated a therapy need on a weekly basis. 'Me children were

brought to the center for their therapies that lasted approximately 1/2 hour. The

home-based intervention took place primarily in the subject's home, although a small

number of children were visited in daycare centers or at baby sitters. The home

teachers focused on working with the children directly. The parents were expected

to observe and demonstrate to the home visitor what they have learned. Home vis:ts

lasted Approximately one hour.

An Individual Education Plan (IEP) was developed for each child and was used

to guide the educator in wc-Ifing with the child and parent(s) during the sessions.



Arkansas IntInsity

124

The content of the home visits was taken from the IEP, which was based on

recommendations made by the multidisciplinary assessment team, which typically

included a psychologist, speech/language pathologist, OT/PT, educator, and the

child's parent. Goals and objectives for the child were agreed upon 5y the educator

and the parent, considering the parents' needs and the child's progress over time.

A variety of assessment instruments and curricula were used to develop the objectives

in the IEP.

Intervention programs focusing on the development of functional skills were

provided by the home teachers and were individualized based on the child's

developmental level and the family's functioning. Typical goals included self-help

(particularly feeding), gross motor, and communication skills. The primary care

taker was required to demonstrate skill in positioning, feeding, and in 15 cases,

medical technology such as oxygen, respirators, gavage feeding, and catheters. The

home teachers were highly specialized in these arear and helped parents meet the

medical as well as developmental needs of their children. Less severely handicapped

chi'dren received programs focusing on their language, cognitive, self-help, and

gross and fine motor needs.

Home teachers were assigned to children based on the children's level of

functioning such that each teacher served approximately equal nu1;!k1rs of children

in both groups. Three of the nine teachers had extensive experience with the

severely handicapped. The other teachers had early childhood backgrounds as

indicated in Table 4.3, which also indicates the number of children served by group.

Each teacher was ()nerved at least two times annually by the EIRI staff coordinator

and has consistently demonstrated knowledge, creativity, and sensitivity in dealing

with young children who are handicapped and their families.

if?
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# of Children # of Children

Teacher Education Experience in Standard in Expanded

1 14 years 1 year 5 4

2 12 years 6 years 5 5

3 12 years 1 year 0 2

4 B.A. 2 years 6 6

5 M.A. 3 years 4 7

6 12 years 10 years 5 6

7 12+ years 1 year 4 6

8 12+ years 1 year 5 5

9 B.A. 2 years 0 2

TOTAL 34 43

The home visit included the following activities: warm-up play period,

discussion of current concerns and child's status, direct 1:1 programming designed

to meet specific objectives, work with the parents, discussion of progress made

towarsis objectives, and data recording. When ending the visit, the teacher reminded

the parent of the next visit and of any scheduled therapies; left data sheets,

program descriptions, detailed instructions, and materials for the parent to use;

and gave the parent encouragement and praise. Program data and anecdotal notes were

recorded for each home visit.

The curriculum was based on comprehensive assessments as was a modification of

the Learning Accomplishment Profile. The home teacher brought a variety of materials

1
t!4,t)
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and toys for programs and the child's folder for recording data. She worked

individually with the child, keeping data on 4 to 6 goal areas. Every attempt was

made to involve the parents in the activities. For example, the home teacher

demonstrated how to position a child for feeding and provided direct modeling,

shaping, prompting, and positive reinforcement to the parent. Once the teacher had

instructed the parent on how to carry out the activity, a schedule was set up for

the parent to follow. The amount of time a parent was expected to spend with the

child depended on the child's needs and the parent's willingness and ability.

The teachers created data recording sheets for parents that included the

following: (1) a specification of the activities to be conlucted; (2) spaces to

record data and duration of activity; and (3) spaces to record correct responses and

errors, as well as progress made towards the objective. In some cases, the only data

recorded by parents was whether or not the activity took place or how the activity

went. For example, in a feeding program, the key data recorded would be that the

child consumed two ounces orally.

The teachers kept more detailed data on number of trials, correct and error

rates, and a specified description of what progress took place towards each objective

worked on. The teachers' anecdotal records tended to describe the session, the

parents and child response, and plans for the next session.

The IEPs were evaluated by the multidisciplinary team on a quarterly basis.

All goals which had been achieved were recorded on a quarterly summary and shared

with the multidisciplInary team. (During the site visit described below, 10% of the

IEPs were randomly sampled for evaluation and were found to De age appropriate,

developmental, and functional in nature.)

Expanded intensity group. The expanded intensity group received exactly the

same type of service delivery as the low intensity group, but with an average of 1.4

times per week for home visits.
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Treatment verification. A number of procedures were implemented in order to

verify that the interventions for the two different experimental groups were being

implemented as intended.

The EIRI coordinator communicated on at least a weekly basis with the on site

coordinator, assisted in areas of program development and child find efforts, and

made periodic site visits. The site was visited three times during the 1987-1988

year by the EIRI site coordinator. Other program verification activities included:

1. Collection ofattendance data. The child's participation in the program for
both groups was recorded according to the length of the session and
the staff involved. Non-attendance at regularly scheduled sessions
was also recorded according to the reason for non-attendance. Table

4.4 contains attendance data by group for the two years during which
expanded services were available (1987-87 and 1987-88). The table
indicates that treatment was delivered slightly above the intended 2:1
frequency difference, and that rates of attendance for home visits
were nearly equal.

Table 4.4

Total Attendance Data for 1986-87 and 1987-88

Variable

Standard Intensity Expanded Intensity

(SD) n i (SD) n ES Value

# of home visits 19.2 7.6 29 43.0 17.3 42 1.76 .00

% Schedule visits 85 29 84 42 .87

completed

2: Data describing the quality of parent involvement has been collected. Home

teachers rated parents in three areas: attendance (in IEPs, meetings,
therapy, home visits), knowledge regarding their child and rights, and
support activities (follow through, communication with staff, form
completion, etc.). Parents were rated on each area with a 3-point
scale, 1 = low, 2 = average, 3 = high. Table 4.5 contains the results
of this teacher rating of parent involvement. Although none of the
between group differences are statistically significant, the large
effect sizes suggest that teachers rated parents in the expanded group
as more involved than those in the standard group.
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Standard Intensity Expanded Intensity

Variable i (SD) n i (SD) n ES Value

Attendance 2.1 .82 29 2.3 .68 42 .28 .25

Knowledge 1.9 .88 29 2.2 .75 42 .35 .15

Support 1.8 .83 29 2.2 .82 42 .50 .05

3. Teacher evaluations. The preschool supervisor evaluated teachers using
two scales developed by EIRI staff. One was a 3-point scale (3 =
criteria fully met; 2 = partially met; 1 = not met) that addressed the
following areas: teacher assessment skills, IEP development skills,
IEP implementation skills, presentation of instruction, and
instructional environment. The second assessed the following teacher
traits on a 5-point scale (5 = outstanding, 4 = very good, 3 = good,
2 = needs improvement, and 1 = inadequate): teaching skills, problem
solving, work habits, relationships, communication skills, and
attitude. Four of the seven teachers involved during the 1987-88 year
achieved perfect scores in all areas, one received one rating of "2"
on the first scale and one "4" on the second, and the other two
received "4"s in three and fnur areas of the second scale,
respectively. These ratings were con5istent with those given in the
first year of the project, and reflect . proviA performance on the par.;
of those teachers who did not receive the muimum.

Site Review. A formal site review was conducted on May 11-13, 1988, as
a part of a continuous effort to verify that treatment was taking place
as planned. The EIRI Site Coordinator met with both Richardson and
Sunshine Coordinators as well as with parents, ancillary staff, and
all home teachers. In addition, the EIRI Site Coordinator attended
seven home visits to observe each teacher at work.

Results of the site review indicated that the project was well
organized and implemented. The program files were in good order,
containing up-to-date IEPs, quarterly reports of progress, assessment
information, and description of services received. Seven !EPs were
randomly selected for detailed review, and all of them contained the
following: (1) a statement of current level of performance (both norm
and criterion referenced; (2) annual goals and short-term objectives
that were functional, appropriate, and individualized; (3) evaluation
of criteria for determining when the objectives were met; and (4)
timelines for monitoring.
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The same folders were reviewed for assessment information and evidence
of a multidisciplinary approach was indicated through speech/language,
OT and PT evaluations. In addition, criterion-referenced measures such
as the Hawaii and the ELAP were in evidence in all the folders.

The teachers demonstrated well-organized lesson plans, procedures for
data collection, appropriate use of materials and activities, good
rapport with the families, and excellent skills with young handicapped
children. The home teachers were primarily paraprofessionals; however,
their teaching demonstrates excellent experience and training.

Both the Sunshine and Richardson programs included well defined
procedures for transitioning children into other programs. Transition
plans include discussions of the transition with parents, taking
parents to visit new programs, conducting meetings with parents and
current and future staff, and often sending a home teacher with the
child for the first few days. A follow-up system has been developed
and program staff md-Itain contact with parents and the staff who have
received the child.

Based on the 1988 site review, ard a less formal visit in May, 1989,
it was determined that treatment was implemented as planned. The site
had requested technical assistance in the areas of functional
programming for the severely handicapped and activities to meet family
needs. The EIRI site coordinator did a workshop with them in January
1988 on assessment and functional skill development for severely
handicapped.

Cost of alternative interventions. Data from the economic evaluation are

presented in Table 4.6. These data indicate that providing twice the standard

intervention doubled the cost of services for a home-based model. This relationship

holds true whether or not costs ' parent time are included, and assumes that

administrative costs (as well as actual service delivery costs) are doubled by the

expansion of time. Specific costs included in the analysis are personnel (salary

and benefits devoted to the preschool program), facilities equipment, materials and

supplies, and other miscellaneous costs (Table 4.6). The cost of parent time, that

is, time spnt in home visit activities and time spent transporting children for

therapy sessions, appears at the bottom of the Table. This is a cost that is often

ignored in economic analyses of preschool programs and was computed based on

interviews with the parents concerning the distance to the center and the driving

time, using the national average wage of $10.50 per hour.
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Table 4.8

Cost Per Child for Sunshine School/Richardson Center (1987-88)

Resources
Expanded Intensity

(N = 27)

Agency Personnel:

Direct Service $3,967
Administrative 1,517
Facilities 513
Equipment 108

Materials/Supplies 223
Staff Transportation 361

Miscellaneous 738

Subtotal $7.427

Contributed Resources:

Parent time 848
Parent Travel 304

Volunteer 29

Subtotal $1.181

'MAL

Standard Intensity
(N = 36)

$1,984
758
257
54

111

181

369

558
152

15

$ 725

AURA 1121
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Data Collection

Data concerning child and family functioning were collected at enrollment and

annually thereafter. Results of each data collection effort are presented below,

following a description a testing procedures.

Recruitment._ training, and monitoring of diagnosticians. There were three

diagnosticians and a local assessment supervisor who were trained and certified by

EIRI standards. None were employed by either service provider, and testing

assignments were made by the assessment supervisor to ensure that all diagnosticians

were unaware of subjects' group placement. The diagnosticians possessed masters

degrees in psychology, and the supervisor had his Ph.D. The assessment supervisor

was responsible for shadow scoring 10% of each diagnostician's test administrations,

1 3 S
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scheduling testing, and collecting, reviewing, and sending all protocols to the EIRI

site coordinator.

Interrater reliability for the BDIs that were shadow scored were calculated by

dividing the number of agreements by the total number of items administered.

Reliability coefficients averaged .95 (range .80 tc 1.01) and suggest that the

testers are performing well.

Pretest. Parents of each child participating in the study completed an

informed consent form and provided demographic information. Children were

administered the Battelle Developmental Inventory, and parents completed the

Parenting Stress index, Family Support Scale, Family Resource Scale, Family

Inventory of Life Events and Changes, and the Family Adaptability and Cohesion

Evaluation Scales as pretest measures. Parents were paid a $20 incentive for

pretesting. As explained later, data from these meas.xes were used as covariates

in the analyses as well as for investigating whether certain types of families or

certain types of children benefited more from intervention than others.

Posttest #1. First year posttest data were collected on 71 children. Data

were collected in May and June, 1987, for the first cohort and in May and June,

1988, for the second. Measures included the BDI and the Sequenced Inventory of

Communication Development (SICD), in addition to the various parent questionnaires

mentioned above. In addition, a parent satisfaction with treatment questionnaire

and parent report of child's health are administered at posttest. The SICD was

chosen because of the intervention emphasis on language development. Pretest

demographic data and treatment verification data were used in the analyses to

improve the generalizability of our data by allowing us to control for family

demographic differences and differences in the intensity of the intervention.

Posttest #2. Second year posttest data have been collected on 58 children to

date, with testing conducted in May and June, 1988, for Cohort 1 and May and June,

130
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1989, for Cohort 2. Measures of child functioning included the BDI, SICD, and the

Vineland, and the standard set of parent measures was again administered.

Posttest #3. Third year posttest data have been collected on 41 children to

date, with testing conducted in May and June, 1989. Eleven children (6 standard

intensity and 5 expanded intensity) who missed scheduled testing sessions are being

pursued for future appointments, and 4 children (all expandEd intensity) who have

moved will soon be tested, as noted earlier. Measures of child functioning included

the BDI, SICD, and Vineland, and the standard set of went measures was again

administered.

Results and Discussion

Comparability of Groups on Pretest Ntaasures

Pretest data from child and family measures appear in Table 4.7. No

statistically significant pretest differences were found in any BDI domain, although

the high intensity group performed at higher DQ levels in all domains. Family

measures also revealed no statistically significant pretest differences.

Measures cd Child Functioning

Results of the posttests conducted thus far are contained in Table 4.8.

Battelle pretest data (in each domain) were the best predictors of Battelle posttest

scores, with correlations ranging between .67 and .96. All correlations were

statistically significant at the p < .001 level. Regression analyses indicated that

when BDI total DQ (Age Equivalent/Chronological Age) was used as a correlate of

child functioning measures, other variables, including family data, did not account

for a statistically significant additional amount of variance in outcome measures.

Maternal education, as described below, did account for a difference found in the

communicaticn domain, and was therefore included as a covariate in all BDI analyses.

Thus, pretest BDI Total DQ and maternal education were used as covariates in the



Table 4.7
Comparability of Groups on Pretest Measures for

Sunshine/Richardson Treatment Intensity Study at First, Second, and Third Posttest

Children Panic 'paling in Posttest ft

Standard Intensity Eypanded Intensity

Children Participsting In Posttest #2 Children ParlIcipa Ong In Posttest 413

Standard intensity Expanded Intenslly Sten:lard Ilensity Expanded Intereity

so %Ile n SD %Ile n ES Value SD %He n SO %Ile n ES Vali.» SO %Ile n SD n ES Vogue

BMWs Davalcyrnortsi
irrattray paq

cos for

Personal-Soeiw i3.1 28.4 29 54.6 23.1 42 .27 .28 49.9 27.4 25 52.6 22.1 33 .11 .66 50,8 31.7 18 54.7 22.2 23 .10 .83

Adaptive Bohabior 10.6 26.7 29 59.4 25.0 42 48 .05 49.8 28.4 25 57.1 25.3 33 .10 .29 49,1 26.1 16 59.1 261 23 .37 .24

Motor 42.9 25.8 29 54.1 26.9 42 .42 .06 42.9 25.8 25 52.5 282 33 .35 .19 47.3 272 18 502 292 23 .10 .74

Communication 41.2 27.7 29 50.8 24.8 42 .37 .12 43.8 27.5 25 49.0 24.9 33 23 .38 46.7 28.9 16 50.1 26.3 23 .05 .87

Cognitive 44.8 26.0 29 57.4 272 42 .46 .05 45.4 259 25 54.1 25.0 33 .34 .18 47.5 25.4 18 54.9 20.9 23 28 .3e

TOTAL 45.0 25.5 29 55.0 24.5 42 .43 .08 48.1 20.8 25 53.5 24.9 33 29 27 49.5 20.5 18 54.8 ma 23 20 .54

Paterifiv MN Inds/
OM Penmen Ranier

Child Related
(range 50 to 235)

121.1 27.3 89 2 120.1 23.8 88 38 .04 .88 118.6 282 87 25 120.1 22.1 88 29 -.05 .22 1252 26.8 92 18 1182 21.9 85 23 .36 26

Other Rotated
(range 74 to 200

127.8 31.9 03 29 133.8 29.9 72 36 -20 .42 1249 30.3 56 25 138.3 29.3 74 29 ..38 .85 126.5 29.4 61 18 129.3 26.6 85 23 ..10 .75

TOTAL
(range 13) to 328)

248.8 542 79 29 254.0 46.8 62 38 ..10 NS 243.7 53.1 75 25 258.4 459 84 29 .4,1 .46 251.7 52,7 at 18 245.5 41.2 77 23 .13 .87

Fondly AdiciatIon end
Calm lonA-Oon
&los r

Z

Discsepincy 119 11.4 29 10.8 7.5 40 .12 .06 13.9 11.5 25 11.1 8.0 31 29 .29 9.7 9.6 18 112 7.5 22 ..18 .58

Adaptability
(range 0 to 24)

5.4 5.0 29 4.8 31 1 40 .15 .52 5.3 52 25 4.9 3.3 31 .10 .67 5.3 4.0 18 5.4 3.0 22 ..03 .90

Cohesion
(range 0 to 30)

5.3 4.8 29 4.3 3.0 40 .27 .30 5.1 5.0 25 4.8 3.1 31 .13 .82 5.3 4.2 18 4.7 3.0 22 . 7 .58

TOTAL 10.0 8.0 20 9.1 3.6 40 27 28 10.5 8.3 25 9.4 4.1 31 .18 .55 10.6 7.1 16 10.1 39 22 .09 .78

Ffarsourc 50.1. 115.4 25.3 44 29 114.6 20.0 42 41 -.04 .67 115.0 202 44 25 1139 19.0 40 33 -.05 .16 118.1 25.4 46 18 114.0 15.e 41 23 -.11 .75

FANitiluppart Sods 29.1 11.7 54 29 30 0 122 57 42 .10 .75 30.6 112 59 25 29,5 13.0 57 33 ..10 .40 30.3 12.0 59 18 32.0 13.7 88 23 .13 .69

Faintly Index pf Lite 6.9 4.8 48 29 11.6 82 31 40 .40 .12 8.5 52 51 24 122 7.8 28 31 AO .07 8.0 4.8 51 16 11.0 82 34 22 .43 .18

Events rim-

NOTES: Staffstiew analyses tor 6Dt $cores were conducted using ratio Development Quotients (Dr.4) eemputed by dh4ding the 'age equivalent' (AE) score repOded in the technics) manual for each child's raw score by the child's chronologist

age el lime of testing.

+ Scores tor the idler three subsea!** of the FACES we derived from the 'idear store repotted In the technical manual. Scores reported In the table Indicate the distance from Ideal In rem score A score of 0 Is best (see Appendix

A for details).

81 Analyses for the FSS and FRS we based on raw seats indicating number of supports on resources indicated by the fwnily as being available. Higher ICONS and paid), ESs are considered better.

® No naming swnple Is reporled for this measure. To assist with Interpretation, a percertlie score is reported In the table based on WI pfetestecollected as a part of the Longitudinal Studies (currently, 845 females with handicapped
children).

Peruntiles fog the PSI and FILE are Dowd on raw score averages, and the percartIles reported ele taken from normaihw dam. 1,12

BEST COPY AVAILABLE



Table 4.8
Analysis of Covariance' of Child Functioning for Alternative Irtervention Groups

for the Arkansas Intensity Study at First, Second, and Third Posttest

Children Participating In Pcettest a1 Children Participating In Pcettatt 412 Children PartIcipallrg In Parma 63

Standard Irdensity Expandad Intensity

Erred
Size

p
Value

Standard intensity Exparsdad Intensity

EItI
Size

o
',Woe

Standard Intensity Expanded Intensity

Effect
Size ValueSD Adj. n SO Adj. n SO Adj. n SD Adj. n Tr SD Adj. n SO Adj. n

Bible Developmental _
!mimicry rum DON foil'r

Personal/Soclal 45.4 23.8 49.7 23 55.8 22.6 51.5 42 08 .61 50.0 28.9 53.4 25 60.0 29.0 56.8 33 .11 .52 51.0 29.3 55.0 111 64.5 33.0 00.5 23 .17 .44

AdaptNe Behavior 49.1 28.7 64.0 29 58.9 24.6 54.1 42 .01 .98 489 30.7 54.1 25 50.5 24.5 53.4 33 .05 .78 49.5 27.5 52.5 18 els i:12 57.7 23 .17 .35

Motor 48.0 28.3 50.6 29 58.7 28.8 54.1 42 .12 .42 48.5 33.7 51.9 26 54.4 28.7 510 33 -.03 27 50.4 34.1 52.9 18 54.9 30.4 624 23 -42 .94

Communication 39.5 252 44.0 20 588 20.9 54.1 42 ze .02 42.0 27.7 452 25 52.4 24.3 49.3 33 .16 .32 46.8 27.5 49.9 18 53.1 29.5 499 23 .00 .99

Cognitiwo 52.3 32.5 67.7 29 57.1 26.1 51.7 42 -21 .13 472 31.1 506 26 65.4 20.3 51.7 33 .03 .65 54.2 31.3 56.8 16 55.4 322 528 23 -.13 .55

Tcral 46.2 25.2 50.9 29 57.8 22.4 52.8 42 .08 .47 46.8 27.4 60.0 25 55.7 24.0 52.4 33 .09 .50 49.6 202 52A 18 57.3 27.7 64.5 23 .08 .89

NOTES: Tidal BD DO and maternal education were wad se cowrie*. In all analyses.

Statistical analysos ter BDI scores were concluded using ratio Dewiticpment auction!. (Ma) computad by dilklIng the 'age equivaiert (AE) score repotted in the technical manual Id each child's raw score by the child's cIsoncrogIcal
ago as lime of testing.
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ANCOVAs, with treatmen. groups (expanded intensity vs. standard intensity) as the

independent variable and the Battelle lAs as dependent variables. Significant

adjusted mean differences were found only at first posttest, and only in the

communication domain. This one significant difference is most likely to be a random

effect as evidenced by both the absence of significant differences in later post'Asts

ana the average effect sizes for each posttest session (.07 for both first and second

posttest and .05 for third posttest).

Measures of Fenn Hy Functioning

Posttest analyses of family functioning measures are preserted in Tables 4.9.

Pretest scores indicated in the tables were included as covariates for posttest

scores. No statistically significant differences were found for any of the parent

measures, except that parents in the expanded intensity group reported significantly

more stress at third posttest, and less total support (number of sources and level

of support provided) at second posttest. The difference in stress found at third

posttest can be attributed in part to the incomplete sample at this point. A two

way ANCOVA indicated a statistically significant group by participation interaction

for child related stress, but not in a direction that would explain the third

posttest difference (Table 4.10). That is, parents in the standard intensity group

who have completed third posttesting reported more stress at pretest than those who

have not completed the third posttest, while the opposite is true for parents in the

expanded intensity group (parents in this group who have completed third posttesting

reported less child related stress than those who have not completed third posttest).

This finding, then, does not explain the difference in stress reported at third

posttest. Further analyses will be conducted to clarify the finding, should it not

be a random effect.
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Posttest Measures of Family Functioning for Alternative
intervention Groups for Sunshine: r!rst Posttest

Variable
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Sbuichud Irdensfty Expanded Intensity

Effect
Covariates^ x (SD) Adj. X %Ile n x (SD) Adj. x %Ile n Size Vats

Parent Stress index (PM'

Child Related 4 115.3 (26.1) 116.9 88 28 116.8 (23.2) 115.2 82 38 .07 .70

Uther Related 3 128.4 (30.0) 132.0 70 28 134.9 (27.2) 131.3 68 38 .02 .85

Total 4 243.7 (52.1) 247.6 78 28 251.7 (44.6) 247.8 68 38 .00 .98

Family Adaptation and
WrualOri Evaluation Sales
(FACES)Y

Discrepancy Score 1,2,7 12.0 (10.8) 11.6 26 8.0 (6.3) 8.4 36 .35 .12

Adaptability 1,5 5.3 (3.6) 5.2 29 4.7 (A) 4.9 37 .08 .75
Range (0 to 24)

Cohesion 6 5.4 (4.8) 5.2 29 4.2 (2.7) 4.4 39 .21 .33
Rangn (0 to 30)

Total a 10.8 (5.9) 10.4 29 8.9 (4.9) 9.2 39 .22 .28
Range (0 to 54`,

Famlly_Resouros Scale 3.7,9 111.8 (21.9) 111.4 37 28 115.8 (20.0) 116.2 46 36 2.26 .14
FM.'
Famllyr Support Soak) 5,7,8 30.1 (14.3) 30.8 63 28 29.1 (13.2) 28.3 50 38 .91 .34
(Pa
Family Wax of Ufe Events 1,7,8 7.8 (6.1) 8.7 47 28 10.3 (6.9) 9.4 47 34 .41 .53
(ALE)

NOTES: Statistical analyses foi PSI and FILE were based on raw swres where low raw scores are moat desirable. For
each of interpretation, the table also includes an app:oximate percentile based on the oovarianoe adjusted score
and the norming sample reported in the technical manuals (see Appendix A for details). A low per g.fAile score
indicates low stress or a low number of strew-associated life events.

No norming sample is reported for this measure. To assist with Interpretation, a percentile score is reported
in the table based on all pretests collected as a part of the Longitudinal Studies (currently, 845 families with
handicapped children).

Analyses for the FSS and FRS are based on raw scores indinating number of supports or resources indicated
by the family as being available. Higher scores are considered better.

Seores for the latter three subscales of the FACES are derived from the Ideal' score reportet In the technical
manual. Scores reported in the table Indicate the distance from %ear in raw score units. A score of 0 Is best
(see Appendix A for details).

Covariates: 1 FILE; 2 FACES Discrepancy; 3 PSI Other; 4 PSI Total; 5 is FACES Adaptation; 6
FACES Cohesion; 7 FRS Total; 8 i FACES Total; 9 go Mother's marital status

BEST COPY AVAILABLE
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Table 4.9 (cont'd)

Posttest Measures of Family Functioning for Alternative
Intervention Groups for Sunshine: Second Posttest

Variable Covarlates's

Standard Intensity Expanded Intensity

Effect
Size Mika)7 (SD) Adj. it %Ile n x (SD) Adj. 1 Sue n

Pasant Stress Index (P804

Child Related 4 113.3 (28.6) 115.2 82 24 117.3 (26.9) 115.5 85 29 -.01 .85

Other Related 4 124.6 (31.9) 128.8 65 24 138.4 (26.5) 134.3 72 29 -.19 .19

Tote.' 3 237.9 (56.8) 241.9 73 24 255.8 (45.6) 251.7 81 29 -.19 .24

Family Adaptation and
TCoAhale7 Evaluation Sales

Discrepancy Score 2,5,7 15.5 (19.1) 16.2 25 11.0 (8.2) 10.3 31 .42 .06

Adaptability 1,6 6.5 (3.5) 6.5 25 5.8 (3.9) 5.8 31 .19 .52
Range (0 to 24)

Cohesion 6 6.7 (4.4) 6.6 26 5.4 (3.4) 5.5 31 .28 .27
Range (0 to 30)

Total 8 13.2 (8.0) ;2.9 25 11.1 (5.8) 11.4 31 .25 .26
Range (0 to 54)

Famlly_Resource Scale 3,7,9 114.2 (26.8) 113.0 40 25 113.4 (16.3) 114.6 43 29 .07 .72
(PRICw

Famlly_Support Scale 5,7,8 35.4 (15.9) 35.7 75 21 26.5 (10.6) 26.2 45 31 -.69 ..00
TIM"
Family Index of Ufa Events 1,3 8.1 (7.2) 8.9 47 24 9.4 (6.7) 8.6 47 25 .04 .83
(FBA

NOTES: Statistical analyses for PSI and FILE were based on raw scores where low raw scores are most desirable. For
each of interpretation, the table also includes an approximate percentile based on the covariance adjusted score
and the norming sample reported in the technical manuals (see Appendix A for details). A low percentile score
indicates low stress or a low number of stress-associated life events.

No forming sample is reported for this measure. To assist with interpretation, a percentile Score is reported
in the table based on all pretests collected as a part of the Longitudinal Studies (currently, 645 families with
handicapped children).

Analyses for the FSS and FRS are based on raw scores indicating number of supports or resources indicated
by the family as being available. Higher scores are considered better.

Scores for the latter three subscales of the FACES are derived from the ideal' score reported in the technical
manual. Scores reported in the table indicate the distance from 'Ideal" in raw score unKs. A score of 0 is best
(see Appendix A for details).

Covarlates: I = FILE; 2 = FACES Discrepancy; 3 = PSI Other; 4 = PSI Total; 5 = FACES Adaptation; 6
FACES Cohesion; 7 = FRS Total; 8 = FACES Total; 9 = Mother's marital status

BEST COPY AVAILABLE
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Table 4.9 (cont'd)

Posttest Measures of Family Functioning for Alternative
intervention Groups for Sunshine: Third Posttest

Variable

Standard Intensity Expanded intensity

Effect
Covariates" (SD) Adj. T %lie n (SD) Adj. i %Ile n Size Vakie

Parent Stress Index (PSI).

Child Related 4,5 112.8 (27.6) 110.6 75 18 120.2 (28.1) 122.5 90 21 -.42 .03

Other Related 3,5,7 122.4 (27.7) 122.6 55 18 135.6 (31.4) 135.4 73 21 -.43 .04

Total 3,5 235.2 (50.4) 237.0 65 18 255.1 (53.2) 253.3 84 22 -.31 .03

Family
OcheelOnAda&ruidlonangoales
(FACES)"

Discrepancy Score 2 9.4 (7.8) 9.2 17 13.6 (14.8) 13.8 23 -.39 .37

Adaptability 1,5 6.4 (2.9) 6.4 17 4.4 (3.4) 4.4 23 .61 .05
Range (0 to 24)

Cohesion 6 6.0 (4.3) 6.0 17 4.5 (4.0) 4.6 22 .33 .27
Range (0 to 30)

Total 8 12.4 (6.7) 12.3 17 9.3 (6.2) 9.4 23 .45 .12
Range (0 to 54)

FamIlLFlosouroe Seale 5,7,8 117.6 (24.1) 117.2 48 18 114.0 (15.9) 114.5 43 22 -.14 .61
(FRCIr

Fmk, Support Scale 2 28.9 (15.7) 29.3 54 17 26.8 (11.2) 26.4 45 22 -.22 .47
nary
Faml ly Index of Life Sante 3,6 7.3 (5.0) 7.4 62 18 10.1 (7.3) 10.0 40 a .40 .08
(FII-E)

NOTES; Statistical analyses for PSI and FILE were based on raw scores where low raw scores are most desirable. For
each of interpretation, the table also includes an approximate percentile based on the covariance adjusted scam-,
and the norming sample reported in the technical manuals (see Appendix A for details). A low percentile wore
Indicates low stress or a low number of stress-associated life events.

No norming sample is reported for this measure. To assist with interpretation, 'a poercentile score is reported
in the table based on all pretests collected as a part of the Longitudinal Studies (currently, 645 families with
handicapped children).

Analyses for the FSS and FRS are based on raw scores indicating number of supports or resources indicated
by the family as being available. Higher scores are considered better.

Scores for tne latter three subscales of the FACES are derived from the Ideal" score reported in the technical
manual. Scores reported in the table indicate the diatance from Ideal' in raw score units. A score of 0 Is best
(see Appendix A for details).

Covariates: 1 = FILE; 2 = FACES Discrepancy; 3 = PSI Other; 4 = PSI Total; 5 = FACES Adaptation; 8 =
FACES Cohesion; 7 = FRS Total; 8 = FACES Total; 9 = Mother's mar!tal status
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Table 4.10

Pretest Parent Stress Data:

Intervention Group by Third Posttest Completion Status

Standard Intensity Expanded Intensity

Variable Coverlets^ (SD) Adj. x" She n (SD) Adj. x- She n Value

Parent Stress Wax (Pk'

Child Related 1

Test not completed 111.3 (22.3) 109.7 15 123.8 (26.4) 125.0 16 .05

Test completed 125.2 (28.6) 124.8 18 116.2 (21.9) 117.1 23

Other Related

Test not completed 124.6 (32.7) 123.9 15 137.9 (35.0) 138.4 16 .45

Teat completed 126.5 (29.4) 126.3 18 1293 (26.6) 129.6 23

Total 1

Test not completed 235.9 (52.2) 233.6 15 261.8 (59.0) 263.4 15 .16

Test completed 251.7 (52.7) 251.2 18 245.5 (41.2) 246.7 23

NOTES: Statistical analyses for PSI were based on raw scores where low raw scores are most desirable. For each of
interpretation, the table also includes an approximate percentile bated on the covariance adjusted score and the
ncrming sample reported in the technical manuals (see Appendix A for details). A low percentile score indicates
low stress or a low number of stress-associated life events.

Coverlets: 1 et BDI total pretest DO

Scores reported for the FACES represent first the difference between the

perceived versus the ideal family functioning style, and the distances from the

ideal, or center point, in each domain (i.e., adaptation, cohesion, and total).

These distances were computed by subtracting the actual score parents received from

the median score ported by Olson and McCubbin (1983) in both the cohesion and

adaptation scales, and using the absolute value of negative scores. The scores range

from 0 to 30 in the cohesion domain and from 0 to 26 in the adaptability domain.

Totdl distance was the simple sum of the cohesion and adaptability distances. The

large negative effect sizes for the FACES domains at third posttest suggest that

parents in the expanded intensity group are clo.er to the "ideal" family in their

1 4 ;
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functfoning style, yet these families also had substantially higher discrepancy

scores, as indicated by the .31 effect size.

Suboroup Analyses

Subgroup analyses concerning mother's years of education, children's health

status, and teacher ratings of parent involvement have been conducted thus far. Only

parent involvement has been found to produce large effects (Table 4.11). Parents

were rated as "highly involved" if their total teacher rating score ranged from 7

to 9 and those rated as "less involved" if their total score was 6 or less. Although

differences found betvwen these groups only approach statistical significance, the

effect sizes in three BDI domains (personal-social, communication, and cognition)

at second and third posttest average .34 and .42, respectively. This increasing

effect size suggests that parent involvement in a home visit program can have a

positive long term effect on a child's developmental outcome. Table 11 also

indicates that parents who were rated as "highly involved" had children with more

severe delays as indicated by BDI pretest total DQ. These parents may have stronger

motivation to work with their children due to the severity of the delay than parents

in the group rated as "less involved."

Conclusions

The absence of statistically significant differences between groups in child

suggests that increases in intensity from once to twice per week in a home visit

program do not produce significant improvements in child functioning. Those

differences that were found in the communication domain at first posttest disappeared

when maternal education was used a:: an independent variable (12 years or more vs.

less than 12 years) in the analysis. For this reason, maternal education was used

as a covE.riate in all analyses of BDI data. Third year data are not yet complete,

but no group differences in child functioning are emerging with



Table 4.11

Analysis of Covariance' of Child Functioning for Level of Partent involvement
for the Arkansas Intensity Study M First, Second, and Third Posttest

CNIdren Participating In Posttest #1 Children Pw Ilcipatiro In Posttest 12 Children Per licipaling In Posttest 93

Low InvoNement High Involvement

Efted
Size

p
Value

Low Iowa hernia High IfWOMINnOri

Easel
Size

p
Value

LOW laterally High bleraky

Effect
Size

p
Value1 SD Adj. i n 1 SO Ai2.1 n i SD Adj. I n I SD Ad1.1 n I SD AA. I n 1 SD Adj. I n

Battelle Drailopmented _
Itmaitcry pa) DM kW"

Personal/Social 55.6 181 51.5 39 48.7 27.8 50.8 32 -.03 .85 58.9 232 50.0 34 512 300 80.1 24 .35 .07 811 23.8 52.0 23 54.8 403 84.3 18 .39 .10

Adepthe BahmAor 60.5 20.1 64.8 ma 48.1 311 53.8 32 .04 .79 809 231 51.8 34 42.3 26.7 51.4 24 -.01 .93 84.0 24.7 54.3 23 452 321 642 16 02 22

Mold 4821 25.3 58.6 36 422 29.8 48.5 32 -.28 .07 82.4 271 52.1 34 37.0 29.0 47.3 24 -.16 .42 80.0 25.4 50.3 23 43.8 372 631 18 .10 .57

Communication .53.8 21.3 48.4 30 472 33.9 52.8 32 .15 .38 52.1 221 42.7 34 42.1 29.8 51.4 24 .33 .07 53.1 22.0 44.1 23 481 354 851 18 .40 .09

Cognitlav 50.7 22.5 53.0 39 49.7 341 56.3 32 .11 .43 BOA 25.5 451 34 44.8 341 55.7 24 .33 .07 50.1 232 47.7 23 49.5 39.7 00.1 18 .42 .06

Told 55.0 17.9 532 39 48.0 281 51.3 32 ..00 .49 571 21.3 45.8 34 432 292 52.6 24 .18 .32 501 21.0 49.8 23 47.1 342 56.8 18 .26 .20

Pretest $IN DO 57.5 19.1 39 43.8 29.8 32 -.58 .02 59.0 19.0 34 371 27.7 24 -13 .00 81.5 191 23 41.7 282 18 -.84 .01

NOTES: Tool SDI DO and mother's yews of education wen used as coverlet's In all analyses.

+ Statistical analyses kr B1211 scores wore conducted mina ratio Develoomenl Ouolients POI) computed by dMding the 'age ectuiveienr RE) score reported In the lechNcal manual for each child's raw score by the child's chrondoalcal
age al dm of testing.

S1CD score represents the average number of months that the child's matured age of race"s and expressive speech deviates kom Asir chronological age. Negathe numbers Indicate performance below age Wei.

15'

BEST COPY AVAILABLE



Vpf

Arkansas Intensity

142

nearly 2/3 of the data in. Thus, it appears that the intensity difference employed

in this investigation is not producing significant gains in child performance or

family functioning. This is not to say that larger differences in treatment

intensity would not result in group differences, but does indicate that if services

can only be expanded from once to twice per week, resources may be better spent

identifying and serving additional children or meeting other needs. Given the

findings from the analysis of parent involvement, serious consideration should be

given to the Sandow et al. (1981) recommendation that intervention be more intense

when it is first delivered and be tapered off as parents gain skill and comfort with

their own abilities.

Future Plans

We are continuing to contact families that missed appointments for posttesting

and to contact families that have moved or for other reasons not participated in

posttest sessions. To date, families of six of the children that have moved (two

moved prior to second posttest and four moved after second posttest) have been

contacted to irrange for testing, data on one of whom have been received and are

included in this report.

Further data analyses will include additional subgroup analyses focusing on

other variables that may affect child or family outcome, such as maternal employment

status, marital status, and other variables that are suggested by the data.

Contacts will also be made with schools that children now of school age are

attending in order to arrange collection of attendance and other relevant data from

their teachers. When all of the 1989 data are available, tables will be developed

presenting children's age at enrollment, length of enrollment in home-based, center-

based, and other preschool services.
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Two visits to the site will be made during the 1989-90 academic year, one in

winter and one in spring. The purpose of these visits will be to review charts of

any children still being served by the Sunshine Program and the Richardson Center,

to facilitate arrangements for 1990 posttesting, and to talk with staff and parents

about the possibility of continuing to follow the children and families for another

five years. The willingness of both program staff and parents to continue

participation for five more years will be at;sessed and preliminary plans for follow-

up will be discussed. An additional purpose of the spring visit will be to observe

three or four posttest sessions. This visit will be scheduled as early in the

posttest period as possible to enable the site coordinator to provide feedback to

the examiners and the assessment coordinator.

Finally, given the experiences of the past two years, 1990 posttesting will

begin earlier, allowing time for repeat appointments and locating children who have

moved.
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NEW ORLEANS ASSOCIATION FOR RETARDED CITIZENS

Project #5

COMPARISON: Severely Handicapped Infants--Center-based developmental interven-
tion delivered by paraprofessionals trained through an inservice model vs. the
center-based developmental intervention delivered by paraprofessionals trained
through an intensive, in-classroom model.

LOCAL CONTACT PERSON: David Sexton, Professor and Chair, Department of
Special Education, University of New Orleans

EIRI COORDINATOR: Mark Innocenti

LOCATION: New Orleans, Louisiana

DATE OF THE REPORT: 10-9-89

Rationale for the Study

There is a chron;c and critical

shortage of certified personnel in early

childhood special education (McLaughlin,

Smith-Davis, & Burke, 1986). This

shortage is especially acute in rural

and inner-city areas (Huntington, 1988;

McLaughlin et al., 1986). With the

passage of P.L. 99-457, this shortage

will likely increase as early childhood

services to a greater number of children.

intervention programs grow to provide

At present, partly as a result of this

shortage, it is not uncommon to have noncertified personnel providing services to

young children who are handicapped (Huntington, 1988; Teaching Resources, 1985;

Weiner & Koppelman, 1987). The possibility of using noncertified individuals,

supervised by appropriately trained and certified/licensed personnel, as

interventionists in early childhood programs has been discussed as an appropriate
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and feasible strategy (Innocenti S White, 1988; Peters & Deiner, 1987). In fact,

Head Start, the largest provider of early intervention services in the United States,

is primarily staffed by trained paraprofessionals. A question raised by this

strategy for staffing early intervention program is what levels of training and

support are required for these noncertified individuals to deliver effective services

(Peters & Deiner, 1987). The purpose of this study was to determine whether the

addition of systematic training, ongoing technical support and assistance, and

expanded materials and equipment to a program that used noncertified personnel as

interventionists would result in enhanced child growth and improved family

functioning when compared with the existing program.

Rev lev, cd Related Research

For the purposes of this report, noncertified personnel will be referred to as

paraprofessionals and defined as any individual, including those with a university

degree and/or formal certification, who is providing services to a child in an area

in which he/she is not specifically certified (Pezzino, 1984). Research on the

effectiveness of paraprofessionals has demonstrated that paraprofessionals can teach

new skills to handicapped children (Fredericks, Baldwin, Moore, Templeman, &

Andelaon, 1980; Guess, Smith, & Ensminger, 1971; Phillips, Liebert, & Poulos, 1973;

Schortinghais & Frohman, 1974; Shearer & Shearer, 1972). A difficulty with the

majority of this research is that intervention vs. no intervention was compared, and,

therefore, it is difficult to determine whether paraprofessional training procedures

result in intervention that is any better for children and families than what they

would have received in the absence of special training to the paraprofessional.

The most commonly used training procedures for paraprofessionals consists of

orientations and inservice sessions (Frith & Lindsey, 1982). Research studies

investigating these common approaches generally provide information only on changes

in teacher knowledge and attitudes (Farrell, 1982; Johnson & Ferryman, 1969).
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Information that has been presented on teacher behavior as a result of this

inservice, classroom-type training has not been positive (Farrell, 1982). Data on

how these teacher changes affect the children with whom they are working is usually

not presented.

An alternative to this inservice training model for paraprofessionals is the

therapy or collaborative consultant model (Striefel & Cadez, 1983). With this model,

a certified professional provides the assessment of the handicapped child and

outlines the programming to be given. The professional trains the paraprofessional

in the implementation of a program and in data collection practices until the

paraprofessional meets a specified criteria. The paraprofessional then assumes

responsibility for the program. The professional makes regular contacts with the

paraprofessional to observe the implementation of the program, provide feedback (and

retraining if necessary), check the program data, and make program changes as needed.

A variation of the therapy consultant model was used by the Social Integration

Project (SIP) to provide services to children who were handicapped and were placed

in an integrated daycare center where the primary teaching staff were parapro-

fessionals (Rule, Killoran, Stowitschek, Innocenti, & Striefel, 1985; Rule et al.,

1987). Handicapped children in SIP demonstrated significant skill increases while

in the program, and paraprofessional attitudes were positive toward the program

(Rule et al., 1987). Children in the SIP program were also compared to matched

children in a professionally staffed intervention program (Rule et al., 1987).

Results indicated no difference between programs on measures of child functioning.

The results of the studies reviewed above suggest that paraprofessionals can

be effective intervention agents. A variety of training procedures for para-

professionals have resulted in children making development gains, but comparative

studies of different training procedures are rare. A comparative study of a

paraprofessional versus a professional implemented intervention program found no
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difference in child functioning (Rule et al., 1987). Unfortunately, this study was

confounded in that the paraprofessionally implemented program was mainstreamed (it

occurred in a daycare setting that mixed children with and without handicaps) and

the other was not, children were matched and not randomly assigned to groups, and

the size of the subject sample was small.

The current study will partially replicate the Rule et al. (1987) study while

avoiding some of the confounds they encountered. Random assignment was used to

assign subjects to groups, and a larger subject sample was employed. Another

difference from the Rule et al. study is that this study compared the effect of two

different methods of training paraprofessionals (variation of the consultant versus

the inservice model) on child and family functioning. A final difference is that

this research occurred in an inner-city intervention program, an identified personnel

shortage area (McLaughlin et al., 1986), rather than a suburban setting.

ChANnficnv of Slucpv

This study contrasted a commonly-used paraprofessional service and training

model with a paraprofessional service model that inCluded a more intensive training

component in a center-based, inner-city service program. The purpose of this study

was to provide information on the effect of these different training procedures on

intervention success as measured by child and family functioning, while considering

cost-effectiveness data. The Association for Retarded Citizens (ARC) in New Orleans

provided center-based developmental intervention services for handicapped children

from birth to 3 years of age. The ARC provided services in an inner-city area and

used paraprofessional staff to implement the program. These staff were traditionally

trained through monthly inservice sessions and had limited supervision or contact

with professional personnel. The ARC was separated into two programs for this study.

One program carried on without change (basic program). In this program, staff

continued to receive monthly inservice sessions. The other program was augmented
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(augmented program) through training from professionals using a variation of the

therapy consultant model. Training for the augmented program focused on increasing

the structure of the program by teaciling systematic intervention strategies, by

providing ongoing technical assistance and support, and by providing expanded

materials and equipment.

Results from the study provide important information in a number of areas not

usually addressed. (1) Although the primary focus was on child growth, benefits to

the family were possible, and measures of family functioning were obtained. Family

functioning has been an overlooked area of early intervention research in the past

(Casto & Mastropieri, 1986; Dunst, 1986). (2) Under P.L. 99-457, many programs will

have to engage in training and certification of some type with their noncertified

personnel to come into compliance with the law (Innocenti & White, 1988; Peters &

Deiner, 1987). Knowledge regarding the efficacy of various training methods will

be needed. (3) The ARC program is not atypical of what now exists in many rural and

inner-city programs (Huntington, 1988; Teaching Resources, 1985). (4) Cost-

effectiveness data from different approaches will be important for making

administrative decisions.

Methods

This study was conducted in conjunction with the New Orleans Association for

Retarded Citizens (ARC). The ARC is a nonprofit, United Way agency and is affiliated

with both the National ARC and Louisiana ARC. The ARC is governed by a board of

directors composed of experts in the field of education for the handicapped,

consumers of the services, and people in the community. The ARC receives funding

from United Way and the Louisiana Office of Mental Retardation and Developmental

Disabilities. The ARC is the largest provider of services to children with handicaps

in the age range from birth to 3 years in the greater New Orleans area. The ARC

15'
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provided advocacy services for the handicapped, parent information services, and

operates an information cooperative. When this study was conducted, the ARC operated

tnree centers to provide services to children (the Main, Jefferson, and West Bank

sites) and operated a work activities center for adults with handicaps at the Main

site. The ARC offered a 5-day-per-week, center-based program that operated from 9:00

a.m. to 3:00 p.m. for handicapped children in their catchment area.

The intervention programs studied as a part of this project occurred over a 2-

year period; the 1986/87 and 1987/88 academic years. During the first year, two

classrooms at the Jefferson and West Bank sites, and three classrooms at the Main

site participated in the research. At each site, teachers were randomly assigned

to either a basic or augmented classroom (two basic classes at the Main site).

During the second year, only two of the sites (Main and West Bank) participated in

the research due to internal changes at the ARC. Six classrooms from these two sites

participated (four classrooms at Main). Classrooms remained in the basic or

augmented group dependent on the teacher's previous year assignment. The classroom

and teacher new to the study at the Main site was designated an augmented classroom.

Due to delays in starting the research program, the first year of intervention

was 6 months in length. The study began late in January 1987 and continued to August

1987. The second year of intervention coincided with the traditional academic year,

from September 1987 to May 1988 (9 months).

Subjects. Subjects will be described according to time of enrollment (see

Table 5.1). Forty-five children (24 basic, 21 augmented) between 10 and 34 months

of age (mean = 23.7) participated in the first year of the study. Twenty-five of

these subjects were male. Of these 45 subjects, 31 "graduated" to preschool programs

operated by the local school districts. The remaining 14 (8 basic, 6 augmented)

continued in classrooms of their assigned group. Of these 14 (8 males), the ages

at program entry ranged from 12 to 22 months (mean = 16.1).

1G )
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During the second year, 19 new subjects (8 basic, 11 augmented) began

participation in the research. Ages of these subjects ranged from 12 to 32 months

(mean = 23.0). Ten of these subjects were male.

Table 5.1

Number of Subjects and Group Placement by Year for ARC Paraprofessional Training Study

n Feb. 1986 6 mos Aug. 1987 Sept. 1987 9 mos May 1988

15

17

6

7

8

64

Augmented Public School

I I

Basic Public School

Augmented

Basic

Augmented

Basic
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The primary analyses for this report is on all subjects who have received

interventions. This includes subjects who have received 6, 9, and 15 months of

intervention. This group consisted of 64 subjects (32 basic, 32 augmented) ranging

in age from 10 to 34 months (mean = 23.3) when they began intervention. Thirty-five

were male. The age equivalents for the children, based on the total score of the

Battelle Developmental Inventory (BDI) ranged from 0 to 27 months (mean = 5.6; SD

= 10.9). The majority of these children were moderately to severely handicapped.

Using a developmental quotient calculated by dividing BDI total age equivalent by

chronological age and then multiplying by 100, 78% of the children had developmental

quotients below 65. Almost half (48%) of the children had developmental quotients

below 50.

Recruitment. The criterion the ARC used to identify a child as handicapped was

established by the Louisiana Office of Mental Retardation and Developmental

Disabilities. This criteria qualified a child as handicapped if he/she exhibited

a mild delay in two or more developmental areas, a severe delay in one or more

developmental area, or had a condition diagnosed by a physician that may lead to

life-long developmental delays. The majority of children identified for service at

the ARC had more involved handicaps; for example, 17 children in the study had Down

syndrome, 8 had cerebral palsy, and 9 were multiply handicapped (the degree of

involvement was also indicated by the developmental quotients of the children, as

will be reported later).

All children and their families who were identified as handicapped and were

scheduled to participate in the ARC program were considered for inclusion in the

study. Services at the ARC were provided on a first come, first serve basis until

all slots were filled. From this pool, subjects were included in the study based

upon parents' willingness to participate prior to knowing which treatment group they

would be assigned. Modifications were made in this procedure during the second year

I f.
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due to the Jefferson site not being available for the study. Parents at all three

sites were initially informed of the study, but parents of children at Jefferson were

later informed they could not participate. Informed consent to participate in this

study was obtained from the parents. Parent failure to provide informed consent did

not exclude a child from receiving services at the ARC.

Assignment to groups. Random assignment of teachers to classes (discussed

earlier) was accomplished with coded information so that knowledge of which teacher

was associated with which class was not known during subject assignment. The

children at each site were categorized by 6-month age groupings. Independently,

another set of researchers, who were familiar with the children's handicapping

conditions, categorized children into three functional levels ranging from least to

most impaired. Based on these categorizations, children were paired by functional

level within age category (a 5 x 3 matrix). If pairings were not possible using this

procedure, children within the same age categories were paired with children in an

adjacent functional level category. If that procedure was not possible, children

within the same functional level categories were paired within adjacent age

categories. After all pairings were accomplished, a random procedure (coin toss)

was implemented to assign one member of each pair to the basic condition and the

corresponding pair member to the augmented condition.

During the second year, a similar procedure was followed. At each site, an age

by functioning matrix was developed. This resulted in a 4 x 3 matrix, as only one

child (a 12-month-old) was in the 0- to 12-month age range, and the 13- to 18-month

grouping was expanded to include this subject. Subjects continuing from the first

year were placed, in the matrix, in their assigned groups. The remaining subjects

were randomly assigned to complete matrix pairings.

Attrition. In the first year (1986-87), 46 subjects participated in the study.

One child (augmented) moved from the area during intervention and transferred to

1 E
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another program. Twenty-three subjects were pretested and began study participation

at the beginning of the second year (1987-88). Four subjects (two basic, two

augmented) withdrew from the study e4ring the year. These subjects withdrew from

all ARC program participation due to individual family problems. These five children

were nut posttested and are not included in analyses for this study.

DewgrAphic characterfsties. The subject pool for this research study is

complete since the ARC has altered its service delivery patterns for the 1988/89

academic year. Further research efforts with ARC subjects will involve the

collection of follow-up data on child and family functioning for children that were

enrolIod if, this study.

Approximately 72% of the subjects in this study are Black. The majority come

from low SES families; 60% of subjects reported annual incomes below $10,000.

Approximately 45% of subjects come from families where both the mother and father

live at home. Demographic characteristics for all children in the research are

presented by group placement in Table 5.2. This table presents information on the

comparability of groups. Probability values were obtained from t-tests.

Of the 17 variables presented, three (age of father in years at pretest, percent

with both parents living at home, and percent of children who are Caucasian) approach

being statistically significant at the p < .05 level. This is not surprising given

the large number of comparisons made between groups. By examining the data on all

variables, it appears that the groups are very comparable in terms of demographic

characteristics. If there is any admtage between the two groups, it would have

to be slightly in favor of the augmented group where percent with both parents living

at home, percent of children who are Caucasian, and percent of mothers employed as

technical/managerial or above is slightly but not statistically significantly higher.

It should be noted that some concerns regarding parent report data have been raised

by site staff. Parents in this study come primarily from low-income areas, and some
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Table 5.2

Comparison of Groups on Demographic Characteristics for Subjects Receiving One and

Two Years of intervention tor ARC Paraprofessional Training Study

Basic Program Augmented Program

%glue ES^(SD) n I (SD) n

Age of child in months at
pretest

23.7 (6.5) 32 23.0 (7.2) 32 .70 -.11

Age of mother in years
at pretest

27.6 (7.4) 32 29.6 (7.3) 32 .30 .27

Age of father In years+
at pretest

30.4 (6.2) 27 33.6 (7II) 26 .11 .52

Percent Male" 53.1 32 56.3 32 .81 .05

Years of Education-Mother 11.9 (2.1) 32 12.6 (1.9) 32 .22 .33

Years of Education-Father 12.0 (2.0) 30 12.6 (2.3) 27 .23 .30

Percent with bpth parents
living at home

31.3 32 53.1 32 .08 .45

Percent of children who
are caucasian*

18.8 32 37.5 32 .10 .42

Hours per week mother`
employed

13.7 (18.8) 31 9.1 (16.3) 32 .31 .24

Hours per week father'
employed

39.7 (9.1) 19 40.0 (19.8) 18 .96 .03

Percent of mothers
employed lig technical
managerial or above*

9.4 32 21.9 32 .17 .35

Percent of fathers
employed as technical
managerial or above*

25.0 24 17.4 23 .53 -.15

Median household Income $4.300 ($20.694) 30 $4,500 ($19,418) 30 .97 .01

Percent with mother as
primary caregiver*

90.9 Z.. 92.3 26 .87 .05

Percent of children in
daycare more than 5
hours per week*

59.4 32 71.0 31 .34 .24

Number of siblings+ 1.2 (1.4) 32 0.9 (0.9) 32 .33 -.21

Percent with English.
as primuy language

100 31 96.9 32 .99 .00

NOTES; Statistical analyses for thew/ variables were based on a Mast where those children or families possessing the
trait or characteristic were scored NV and those not possessing the trait were scores at 110.11

Effect sizes for these variables represent abso!ute values.

Augmented Basic

Basic SD
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attempts at providing information that meet parent expectations of what the site

staff would like to see, rather than actual information, may be occurring to some

degree. Demographic questions related to income, occupation, and other potentially

"sensitive" variables were left unanswered by some parents. Also, in families where

both parents were not living at home, information on fathers was difficult to obtain.

Intervention Programs

The ARC offered two types of early intervention programs for young children

who were developmentally delayed--(a) 5-day-per-week, center-based progic.m that

operated from 9:00 a.m. to 3:00 p.m.; and (b) an infant service program that provided

1 hour of intervention per week to infants with handicaps and their families at one

of the three ARC sites. All children involved with the EIRI research were in the

center-based program.

In the center-based program, the typical classroom organization contained eight

children served by a teacher and aide. Teachers and aides were paraprofessionals,

most teachers had a bachelor's degree, but none had teacher certification (see Table

5.3). Prior to the participation of the ARC in the EIRI research, classroom staff

received training through general, agency-wide inservice sessions (see Table 5.4).

Child goals and objectives were determined by consultants in the areas of speech and

language and motor therapy, but these consultants interacted minimally with each

other or with the classroom staff. Instructional activities occurred throughout the

course of the day, but the quality and quantity of these activities varied.

Research at the ARC investigated two different methods for training parapro-

fessional teachers to work effectively with young children who are handicapped.

Tne interventions consisted of a continuation of services as they had been provided

in the past where classroom staff received training through inservice sessions versus

an augmented condition in which some teachers and aides received in-classroom

training from professional consultants who held a nationally recognized certification

1"
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Table 5.3
Educational and Teaching Experience of Teachers Involved in the

ARC Paraprofessional Training Study

Classroom
Site Education College Major

Years
Experience

at ARC
Years in
Study

BASIC CONDITION:

Teacher #1 Main Bachelor's Degree Education 5 2

Teacher #2 Main Bachelor's Degree Home Economics 7 2

Teacher #3 Jefferson Bachelor's Degree Education 12 1

Teacher #4 West Bank High School Diploma * * 10 2

AUGMENTED CONDITION:

Teacher #5 Main 3 Years of College ** 10 2

Teacher #6 Main 3 Years of College ** 17 1

Teacher #7 Jefferson Bachelor's Degree Early Childhood 1 1

Teacher #8 West Bank Bachelor's Degree Early Childhood 3 2

* Major not presented unless teacher had a Bachelor's Degree

Table 5.4
Inservice Topics Presented to Teacher and Aides in

ARC Paraprofessional Training Study

Academic Year Total Inservice Hour, Topics

86/87

87/88

10

20

First Aid, CPR, Diabetes,
Medications,SeizureDisorders,

Hearing Impairments, Classroom
Materials,Prenatal Development,
Physical and Motor Development,
Infection Control, CPR, P.L. 99-

457, Transition and Advocacy.

1 6 7
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(teacher certification, CCC, OTR, etc.) and who had experience in early intervention.

Tables 5.3 and 5.4 present information on the experience of teachers who were

involved in the study and the inservices received, by teaching in both conditions,

while the study was occurring.

Basic condition. In the basic condition, classroom practices were similar to

those that were in effect prior to beginning the study and are similar to those

described above. Paraprofessional classroom staff received a series of topical

workshops throughout the course of the school year (see Table 5.4). As described,

classroom staff in the basic condition had minimal contact with the professionals

who recommend specific goals for children. A multidisciplinary therapy model was

used that did not focus on staff communication. Teachers and aides were not trained

in the implementation of specific curricula or in the implementation of specific

child programs. For staff in the basic condition, no procedures for providing

feedback on their child programs or on specific teaching techniques was available.

Children in these classrooms received Individual Habilitation Plans (IHPs)

developed by teachers bae.4d on professional recommendations anu on a teacher-

administered criterir,n-referenced instrument (Harrison County checklist).

Instructional act!vities were generally structured in a one-to-one teaching format.

Instructional activities occurred throughout the day, but no daily systematic

learning plans were available. This created variability in the types and frequency

of instruction that occurred within a class and across classrooms. The lack of a

systematic strategy resulted in teaching practices that would not be considered "best

practice" in special education. For example, instructional activities that were

implemented in the basic classes were often not related to child goals, child

progress through instructional sequences were often not data based, and appropriate

teaching techniques were not consistently applied. Educational materials exicted

ir these classrooms, but were not adequate to meet all child goals.
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The teacher for each classroom established a daily schedule where activities

were listed by general developmental areas; for example, gross motor time, fine motor

time, cognitive time, etc. Activities that occurred during this time were teacher

dependent. Some individualized activities occurred, but not systematically. During

times when teachers worked individually with a child, no planned activities occurred

for the other children.

Aumented condition. The experimental intervention, referred to as the

augmented condition, involved the employment of a collaborative consultation model

in the classrooms. Subjects attended ARC classrooms, staffed by similarly qualified

staff, on the same days and for identical hours as subjects in the basic condition.

For classrooms in this condition, the paraprofessional staff received training from

professionals in their classroom throughout the school day. Professionals were from

an interdisciplinary team from the Louisiana State University (LSU) Human Development

Center. The professionals worked with classroom staff two to three times per week

helping them to design and implement child specific programs. Professional staff

were certified and experienced in infant early intervention.

Classroom staff were directly instructed in the purposes of various child

objectives, were taught teaching strategies needed to meet specific objectives, and

were provided regular feedback on their teaching techniques. The focus of teaching

activities was on teaching children needed skills during naturally occurring

classroom routines (i.e., incidental teaching methods during snack, music, free play,

etc.; c.f., Haring & Innocenti, 1988). Child IHPs were collaboratively develved

by classroom staff and professionals. In addition, materials and equipment needed

to meet specific child and group goals or for various classroom activities were

provided as necessary. This equipment included such items as: (a) adaptive

equipment for physically handicapped children; (b) materials for specific programs

(such as language cards, adap1.ed bowls and spoons); (c) developmentally appropriate

1 G
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toys, where needed; and (d) additional food items to be used at snack times to aid

in the implementation of incidental teaching programs.

Classroom staff in the augmented condition were trained in the use of a sperific

curriculum (Louisiana Curriculum for Infants with Handicaps) that included activities

to meet objectives, as well as in adapting curriculum for specific child needs. The

majority of instruction in this condition was provided through group individualized

formats. That is, although the children were primarily in group settings, specific

child skills were focused on within these settings so that each child received

instruction appropriate to his/her skills and needs. The Individualized Curriculum

Sequencing Model (Guess & Helmsletter, 1986) served as a framework for instructional

activities.

Treatment Verification

A number of procedures were incorporated to verify that the interventions were

being implemented as intended. Table 5.5 presents some of these data. One method

to verify that treatment is received is to collect child attendance data. If a child

does not attend a program regularly, then evaluating treatment effectiveness is

confounded by their absence. Daily records on attendance were kept by ARC staff,

and these records were forwarded to EIRI on a monthly basis. In addition to the

attendance data, general health data on the children were also collected. Health

factors can potentially effect child progress. No differences were found between

the groups on either attendance or health factors (Table 5.5).

Many of the ElRI studies have an extensive treatment verification component that

is related to parents. This emphasis on parents was minimal in this study. Parents

of subjects were not required to be involved in their child's education except for

attendance at one IHP meeting (children were bussed to and from school). This

programs' de-emphasis on parents, along with related demographic factors (i.e., many

parents did not have phones, project staff were prohibited from visiting federal

17o



Table 5.5

Treatment Verification Data for ARC Paraprofessional Training Study

Variable

Basic Augmented

Value ES.'(SD) n (SD) n

General health of child& 1.9 ( 0.6) 31 1.9 ( 0.6) 31 .83 .00

Percent child attendance 71.1 (21.0) 32 77.9 (12.7) 32 .12 .32

Parent Satisfaction+ 24.1 ( 3.8) 32 23.4 ( 3.5) 27 .52 -.18

Teacher rating of parents° 6.4 ( 2.3) 32 7.1 ( 2.1) 32 .27 .30

Percent of children who
received speech therapy

6.9 29 3.6 28 .58 -.15

Percent of children whq
received motor therapy

32.1 28 25.0 28 .56 -.15

I Based on a parent rating of the child's health where: 1 = worse than peers; 2 = same as peers; 3
= better than peers.

Satisfaction is based on the sum of seven questions that deal with various aspects of satisfaction with
the center-based program (range = 7 28). Higher scores indicate greater satisfaction.

Teacher rating is based on the sum of three questions assessing parent support, knowledge, and
attendance at school activities (range = 3 - 9). Higher scores indicate a better rating.

Data are based on parent report, obtained at posttest, of child time in the service during the past year,
obtained outside of the ARC program

p.

Augmented - Basic

Basic SD
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housing projects for work-related activities, etc.), made obtaining parent related

data difficult. Parent satisfaction with the intervention program and a parent

report of other services the child may be receiving was obtained annually. These

data are presented in Table 5.5. Parents in both groups were equally satisfied with

their child's program. Parent reports of additional services did not result in the

finding of group differences.

Teachers were also asked to rate their perceptions of each child's parents on

dimensions of support, knowledge, and attendance. Because this rating was based on

very limited contact between parent and teacher, these ratings should be interpreted

with caut ,n. Teachers' ratings of parents at the ARC did not result in group

differences (Table 5.5), and most parents were positively rated.
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Site review. An important aspect of treatment verification is the site review.

The purpose of this review was to collect information about the nature and quality

of early intervention services that were being delivered at the ARC, to verify that

the research being conducted by EIRI was being implemented as intended, and to

collect needs assessment data that may be useful to site administrators when seeking

technical assistance.

The first site review was conducted April 24, 1987. The ARC was found to be

complying with EIRI research expectations. Specific areas were reviewed, and clear

differences between basic and augmented conditions were found. For interested

readers, greater detail is given in the site review report available from EIRI.

The second site review was conducted on April 26 and 27, 1988 (a site review

report is available). The process differed for this second review in two major

respects: (1) The review team included a member not affiliated with EIRI, but a

person who was familiar with early intervention practices. This member was David

Sexton, Professor and Chair of Special Education, University of New Orleans. (2)

Instead of treating the ARC as one program, the basic and augmented conditions were

evaluated as if they were separate programs.

On a site review evaluation form (available from EIRI), the basic program

received 75.3 of a possible 150 points, and the augmented program received 103.7

points of 150. It was clear that the ARC research was being implemented as intended

and that there was a substantial difference in the nature of the services being

provided in favor of the augmented condition. This fact was represented quantita-

tively, but qualitative differences in conditions further emphasized the distinction.

The ARC was doing a competent job. The inclusion of procedures used in the

augmented condition clearly appeared to raise intervention near a level that would

be considered "best practice." Overall, the site review team agreed that the

augmented condition contained the procedures of choice based on available resources.

1 "
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Costs of alternative interventions. During the 1987-88 academic year, cost

data for each of the intervention programs were obtained using an "ingredients"

approach. This approach includes resources such as direct services and administra-

tive personnel, facilities, equipment, transportation, and materials and supplies.

The estimated cost per child for each program is presented in Table 5.6. Data for

the basic program includes all children enrolled in the ARC center-based program;

including children in the basic and augmented programs, as well as children not

enrolled in this study. The data on the basic program represents those financial

resources provided by the ARC. The data for the augmented program represents the

extra financial resources that were provided to those children in the three augmented

classrooms, to implement the intervention described earlier.

Table 5.6

Cost Per Child Per Year for ARC (1987/88) Intervention Programs
In ARC Paraprofessional Training Study

Resource

Basic
Program
(N = 82)

Augmented
Program
(N = 22)

Administration $ 773 $ 1,098
Salaries 5,431 5,431
Consultants 486 2,002
Capital Assets

(includes depreciation of equipment
and minor fixed assets)

197 197

Occupancy 341 341
Transportation 843 871
Miscellaneous 486 649

$8.557 $10.589

The per-child cost for children in the basic program (see Table 5.6) appears

high, but consideration of the facts that it is an all-day program which provides

transportation and meals brings the cost figure into perspective. An additional 24%

of the basic program per-child cost was needed to implement the augmented classroom
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program. The cost per child of the augmented program, $10,589, was just over $2,000

more than the basic program.

Ecobehavioral assessment. Another concern in regard to data collection is

related to the specific effects the intervention had on teacher behavior and how

differences in teacher behavior affect subject behavior. An ecobehavioral

observation instrument was developed by the LSU Human Development Center staff to

address these and related questions in the ARC study and was employed in the second

year of intervention. Ecobehavioral measurement is based on the theory that

interaction between the child and environment is continuous, reciprocal, and

interdependent (Bijou & Baer, 1978). The ecobehavioral approach assesses program

variables through systematic observation and measures moment-to-moment effects of

the interactions between environment, teacher behavior, and student behavior (c.f.,

Carta & Greenwood, 1985). Data from the ecobehavioral observation allows for the

examination of the types of behaviors exhibited by teachers in the two conditions

and the effect of these on child behavior.

The observation system developed for this study was based on the model of

ecobehavioral assessment as described by Carta and Greenwood (1985) and was modeled

after the Ecobehavioral System for Complex Assessment of the Preschool Environment

[ESCAPE] (Carta, Greenwood, & Atwater, 1985). The instrument, the Ecobehavioral

Assessment for Infant Programs [EAIP] (Atwater, Welge, & Rider, 1988) was designed

specifically for intervention programs serving children below the age of three. The

EAIP accommodates the behavioral competencies of very young children with handicaps

and the characteristic features of very early intervention programs.

Observation for the EAIP were conducted in April and May 1988. Sixteen children

were observed in augmented classes and 15 in basic classes. This represents all

children except one from each group. These missing children were absent from school

when observations were scheduled. Observations occurred in all six classrooms that
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were involved in the study. Each classroom was staffed by two paraprofessionals

(teacher 8'1

Th ..abcs .h e major features of center-based early intervention

programs for infants and toddi rs: the program ecology, the behavior of teachers

and caregivers, and the behavior of child participants. Three specific ecological

variables are assessed: the format of a child's activity, the materials used in the

activity, and the child's physical location during the activity. For teachers,

behavioral variables include teacher direction and the quality of teachers' responses

to children. For children, behavioral variables include appropriate engagement in

activities, communicative behavior, and competing (or inappropriate) behavior. A

brief description of EAIP variables is presented in Table 5.7 (definitions of

variables can be obtained from EIRI).

All variables were recorded on a time-sampling basis as they pertained to an

individual child who was the target of the observation. Data were recorded during

successive 15-second intervals, each consisting of 5 seconds for observation followed

by 10 seconds for recording. An observation sample began with one interval for

recording ecology variables, followed by four intervals for recording behavior

variables. A child's behavior and teacher behavior toward that child were recorded

concurrently. The sequence (1 ecology interval, 4 behavior intervals) was repeated

until 10 minutes of data had been recorded. At the end of each 10-minute sample,

a new target child was observed. An average of 12 10-minute samples, distributed

across several days and different classroom activities, were obtained for every child

(range - 9 to 15 samples per child). For each variable (e.g., activity format), one

category (e.g., snack) was selected to represent each interval.

To assess the reliability of the observation system, two observers recorded data

concurrently and independently for 19% of the samples. Agreement between observers,

cilculated as the percentage of intervals in which both observers selected the same
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category for a particular variable, averaged 85% across variables, with a range of

74% to 96%.

Table 5.7
Outline of EAIP Varlables and Categories Within Varlables for

ARC Paraprofessional Training Study

ECOLOGICAL VARIABLES

A ActivNy Monet

The overall format or structure of the activity in which the teacher has placed the target child.

Snack Personal Care Manipulative Therapy Participant Routines individual instruction
Structured Play Transition Social Play Time-Out

a atm*Is

Objects with which the target child is engaged or to which the child is attending.

Large motor equipment Non-toy materials Pretend play toys Manipulative; Books, Pictures, and audlowisuals
Sensory-perceptual No access to materials

materials

C Loostion

The physical placement of the target child

Held by adult
Chair

Crib/playpen Table Adaptive Seat
Floor

TEACHER BEHAVIOR VARIABLES

A Teacher Ma--Alan

Physical Direction Gestural Prompts/demonstration Verbal Direction Questions
Environment Arrangement Monitoring Disengaged

a Teacher Response

The quality of teachers' responses to the target child.

Reprimand/criticism Negative Feedback Praise Positive Feedback Ignoring

CHILD BEHAVIOR VARIABLES

A &Why Ertgeeement

The child's interaction with and/or attention to the materials or people that are relevant to the activity in which the teacher has placed
the child.

Initiated engagement Active engagement Cooperation Attention

a Communicative Behavior

Spontaneous Word(s) Vocalization Gesture Body Orientation
(not prompted by
the teacher)

a Competing Behavior

Behaviors that are inappropriate within the context of the child's activity and/or that could interfere with appropriate engagement and
appropriate communication.

Seizure Self-injurious behavior Aggressive/Destructive Behavior Cry/Tantrum
Self-Stimulation Noncompliance

1" r: )
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Ecobehavloral Analysis

Comparative data for classrooms from the augmented and basic conditions are

provided in Table 5.8. The percentages represent the average portion of total

observation time that children in each condition spent in specific ecological

contexts, received direction and response from teachers, and exhibited particular

appropriate and inappropriate behaviors. To evaluate differences between conditions,

two-tailed t-tests (df = 29) were performed on individual percentage scores. Several

categories were too low in frequency to permit a meaningful comparison between

conditions. Thus, categories that occurred less than 396 of the time in both

conditions were eliminated from statistical analyses. To control for Type I error,

t values were evaluated against a significance level of k < .01.

As illustrated in Table 5.8, teachers who had received the augmented

intervention services provided more structured and varied classrcom experiences than

did teachers who had received only in-service instruction. When compared to those

in basic classrooms, children in augmented classrooms more often participated in

snack, participant routines (activities involving joint participation and turn-taking

with other children), and structured play (activities in which teachers had provided

specifically selected instructional and play materials). In basic classrooms,

children spent over half their time in no identifiable activity. The comparable

proportion of times no identifiable activity occurred was significantly lower in

augmented classrooms. Despite the lack of teacher structured activities, children

in basic classrooms engaged in more active manipulation of materials and more

communicative behavior than did children in augmented classrooms.

Results of the ecobehavioral observations indicate that the augmented interven-

tion did have an effect on teacher behdvior as it relates to the structure of their

daily activities. The higher levels of snack, participant routines, and structured

play are logical based on the fact that teacher training activities were focused on
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Table 5.8

Percentage of Time in Categories Observed by the Ecobehavioral

Instrument for the ARC Paraprofessional Training Study

Basic Augmented

ECOLOGICAL CONTEXTS

Activity Format

Snack 11.07 26.43 12.592*
Personal Care 4.16 3.36 1.155
Manipulative Therapy 1.01 2.05
Participant Routines 7.78 25.77 17.740*
' dividual Instruction 4.31 3.32 1.150
Aructured Play 8.62 13.33 4.609*
Transition 6.71 5.09 2.025
Social Play 0.97 0.18
Time-Out 1.31 0.72
No Specified Format 54.06 19.76 25.809*

Materials

Large Motor Equipment 8.82 8.83 0.011
Non-Toy Materials 17.88 24.88 5.907*
Pretend Play Toys 9.57 6.69 3.022
Manipulatives 16.69 15.91 0.716
Books and Audiovisual Materials 5.56 6.98 1.521
Sensory-Perceptual Toys 0.21 3.20 4.926*
Other Materials 1.35 0.395 ---
No Access to Materials 9.63 19.82 6.795*
No Contact with Materials 30.29 13.32 15.512*

Location

Held by a Teacher 0.75 0.58 mi

Crib or Playpen 0.49 0
Seated at a Table 29.15 31.87 1.943
Adaptive Seating 6.72 14.54 4.506*
Free-Standing Chair 6.47 19.67 11.398*
On Floor 21.75 22.62 0.613
None of the Above 34.67 10.72 17.193*

(continued)

NOTE: Dashes denote those categories that were not analyzed because of extremely low
frequencies.

* 2 < .001
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Table 5.8 (continued)

Percentage of Time In Categories Observed by the Ecobehavioral

instrument for the ARC Paraprofessional Training Study

Basic Augmented t

TEACHER BEHAVIOR TOWARD CHILDREN

Direction

Physical Direction
Gestural Prompts and Demonstration
Verbal Direction
Questions
Environmental Arrangement
Visual Monitoring
Disengaged (not attending to classroom)

Response
I

Reprimand or Criticism
Negative Task Feedback
Praise
Positive Task Feedback
Ignoring Child Initiation

CHILD BEHAVIOR

Activity Engagement

Active Engagement
Cooperation with Physical Direction
Visual Attention to Activity

Communicative Behavior

Verbal

Nonverbal (vocalization, gesture, and
change in body orientation)

Competir - Behavior

Seizure
Self-Injurious Behavior
Aggressive or Destructive Behavior
Crying
Self-Stimulation
Noncompliance

5.38 7.54
1.71 3.56
6.65 6.04
1.85 1.59
0.01 0.12

30.97 33.17
0.59 o

0.48
0.39
0.28
0.14
0.65

35.05
5.18

28.56

0.19
0.17
0.46
0.16
0.19

29.60
7.23

39.33

6.36 1.70
2.94 3.27

0.02 o
o o
0.86
2.67
0.61
0.54

0.04
1.98
0.31

0.60

2.680
3.104
0.836

...._

,I1M MO MO

1.638

3.857*
2.566
8.609*

5.248*
0.613
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incidental teaching through developmentally appropriate activities. These activities

can be made developmentally appropriate and they allow for high level: of incidental

teaching (Haring & Innocenti, 1988). Unfortunately, these activity changes were not

accompanied by significantly higher, at the g < .001 level, rates of teacher

prompting (categories of physical direction and gestural prompts and demonstration),

or positive teacher responses (categories of praise and positive task feedback).

These teacher behaviors are expected to occur more frequently when using incidental

teaching techniques (Haring & Innocenti, 1988). Although, teacher direction cate-

gories of physical direction and gestural prompts and demonstration were significant,

at k < .02, .01, respectively, suggesting some effect of training on teacher

behavior.

An interesting aspect of the ecobehavioral data is the finding that active

engagement was significantly different between groups, in favor of the basic

classroom, when the teacher training did effect classroom activities that would be

expected to increase active engagement. Active engagement is considered the critical

child behavior to increase to maximize child learning (Carta et al., 1988). The

classroom contexts most frequently used by the teachers in augmented classrooms

appears to have primarily effected child visual attending behaviors. This result

may require the re-examination of some assumptions regarding the use of incidental

teaching for toddler-aged children and/or the way in which others are trained in its

use.

Claaa Collection

A variety of measures of child and family functioning were used to examine

wimther the interventions resulted in differences between the groups.

Battelle Developmental Inventorv. All children were administeted the Battelle

Developmental Inventory (BDI). The BDI measures five developmental domains:

personal-social, adaptive, motor, communication, and cognitive. A total BDI score,
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based on all domains, can also be determined. As a norm referenced measure

appropriate for children from birth to age 8, the BDI served as the primary measure

of child development. Test characteristics of the BDI allow valid assessment in a

number of flevelopmental domains, and the age range it spans allow for its use in

longitudinal research. The BDI was selected for use in the EIRI research based upon

the results of an expert panel convened to help determine appropriate measures and

is used at all EIRI research sites.

Measures of family functioning. Parents of children in the study completed the

following scales of family functioning: Parenting Stress Index (PSI), Family

Resource Scale (FRS), and the Family Adaptability and Cohesion Evaluation Scales

(FACES). These measures assess, respectively: parent stress, family resources, and

functioning of the family in respect to an "ideal" family. Family functioning has

been an overlooked area of early intervention research (Casto & Mastropieri, 1986),

and, thus, a variety of family functioning instruments were used to detail changes

that may occur given different types of early intervention services. These measures

will also allow the determination of services that are more beneficial to certain

types of families. These family measures and the BDI (core measures) are completed

at each test session.

Early Intervention Developmental Profile (EIDP). The EIDP is based on a listing

of developmeatal skills and provides a more comprehensive breakdown of skills by age

level than is available through the BDI. With the severity of handicaps of children

in this study, the EIDP may be more sensitive to child gains than the BDI and, thus,

a more accurate indicator of child change.

Interactive Communication Inventor:LILO. Communication skills were a primary

focus of the augmented condition, and the majority of children enrolled in the ARC

exhibited language delays. The ICI assesses language development in 7 areas (e.g.,

1'.'
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morphology, phonological, etc.) and, like the EIDP, will allow a more sensitive

assessment of child language skills than provided by the BOI.

Videotaped developmental q. A videotaped sample of child developmental

goals was obtained during the 1987-88 year. Videotapes have been recorded pre and

post on a set of three developmental goal areas for each child. Goal areas were

selected by the classroom teachers. These videotapes will be subject to a procedure

similar to goal attainment scaling. A full analysis of these videotapes has not

occurred. Research activities to determine the protocol to be used for scoring the

tapes is being developed. A random sample of child tapes (14%) have been selected

for use in these development activities. Tape segments of children are being

presented to students at Utah State University in one of two sequbnces: (1) pre-

activities then post-activities, and (2) a random mix of pre- and pust-activities.

A different scoring protocol has been established for each sequence. Data from this

preliminary research will provide information on the viability of this ectivity and

on preferred procedures. The intent for the final procedure is that scoring will

be done by teachers experienced in early intervention but naive to this study. The

use of this procedure should allow factors related to the degree of handicapping

ccndition to be taken into account, a factor not accounted for by developmental

measures. This procedure was instigated because of concerns regarding the severity

of handicaps exhibited by the ARC subjects, and the potential insensitivity of

normative measures with this population.

Re:ruftment. trainfno, and monitoring of dfaanostfclans. Local test examiners

were recruited from staff at the Louisiana State University (LSU) Human Development

Center who were not involved with the ARC research. Examiners were kept blind to

individual subject's group assignment. Examiners were certified as competent BDI

administrators through procedures developed by EIRI. These procedures required a

minimum of three practice administrations prior to a test session, one of which was
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observed and rated by the LSU site liaison or EIRI assessment coordinator. In

addition, examiners sent one videotaped BDI session to the EIRI assessment

coordinator for review prior to their first test session, and one each year they

served as examiners.

These training procedures occurred in addition to monitoring in the form of a

10% shadow score of all test administrations by the LSU site coordinator. All test

protocols were then rechecked by EIRI clerks prior to entry on ,mputer, and data

on examiners was kept. No problems in test administration or .coring have been

revealed by this process with the ARC examiners. Interrater reliability has

consistently produced coefficients above .85.

Examiners also handed out parent completed surveys and measures during test

sessions. These measures were described and assistance was given where needed. If

unusual circumstances occurred (e.g., a parent unable to read), a second examiner

was brought in to assist the parent. Parents were asked not to discuss their child's

classftom placement.

The BDI examiners also administered posttest complementary measures. These

measures were administered at the intervention sites but not in the classrooms. At

the most recent posttest (1988), an exception was made, and the Early Intervention

Developmental Profile (EIDP) was administered in the classroom. Althoubh examiners

were not told which condition classrooms were in, differences may have been evident.

The EIDP was the last measure administered. Shadow scoring of 10% of the

complementary measures also occurre;, and no problems were encountered. Examiners

were trained in the administration of complementary measures prior to their use.

Pretest. Subjects involved in the study during the first year were pretested

in November and December 1986. Subjects newly enrolled in the study for the second

year were pretested in October and November 1987. Testing occurred at each child's

respective school. The BDI was administered, and parents, mostly mothers, completed
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the family measures. These included those measures described earlier and the Family

Support Scale (FSS) and Family Inventory of Life Events (FILE). The FSS and FILE

were measures in the EIRI core battery for assessment of families. Concerns were

raised by site staff regarding the number of family measures with this subject

population in light of the nature of the study and intervention services.

Negotiations resulted in these measures being dropped, as equivalent information was

obtained through other family measures. Families were paid a $20 incentive. Parents

also provided demographic information.

ffrst posttestfno. Posttesting occurred at the end of the school year during

the last 3 weeks of July and the first week of August during Year 1 and in May during

Year 2. Children enrolled both years received testing at both posttest occasions.

Only the Year Iwo results are referred to as first posttest for analysis purposes.

The posttest battery consisted of the core battery of tests and surveys as well as

the complementary and treatment verification measures described earlier. Procedures

described earlier were followed for posttest assessment. Parents were paid a $40

incentive at posttest.

Second posttestina. In 1988, when 1987 "graduated" subjects were to receive

their second posttest, budget negotiations were occurring 1)etwe.an the LSU Human

Development Center (HDC) and EIRI. The result of these negotiations was that the

HDC would not be involved in post-intervention follow-up activities. As this

negotiation process was not resolved until late Fall 1988, combined with the

preparations needed to train new examiners and locate subjects, it was decided that

all subjects would recCve post-intervention follow-up testing during 1989.

David Sexton, professor and chair of the Special Education Department,

University of New Orleans (UNO), is currently serving as local site coordinator for

follow-up activities. Graduate students ahd faculty at UNO have received EIRI

Battelle Training and have been certified as examiners. Follow-up testing began in
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May 1989 and were completed in September 1989 for all subjects who received

intervention. Analysis on these data are not included in this report.

Results and CHscussion

This study examined the effects of two different procedures for training

paraprofessionals on child and family functioning outcome measures. One training

procedure, the basic (control) condition, is low intensive involving only minimal

contact between professionals and paraprofessionals. The other procedure, the

augmented (experimental) condition, is high intensive and makes use of a

collaborative consulting model that involves frequent and sustained training contacts

between the professional and paraprofessional.

The following section will examine group comparability on pretest measures and

present the effects of intervention on child and family functioning for all subjects

after intervention. A subgroup analysis, based on severity of developmental delay,

for children receiving one year of intervention will also be presented.

Comparability of Groups on Pretest Measures

The comparabflity of groups on demographic characteristics was presented in

Table 5.2 and discussed earlier. Group differences on pretest measures are presented

in Table 5.9. Subjects were comparable in all 8DI domains, on the BDI total score,

and for chronological age at pretest. On measures of parent and family fLActioning,

group differences were fouhd only on PSI measures of child related and total stress.

Parents of subjects in the augmented group appear to be more stressed than parents

of basic condition subjects. Families of subjects in both groups appear comparable

in relation ) sources of support, occurrence of major life events, and perception

of the family in relation to the "ideal."

In view of the fact that comparisons were made on 16 different variables, it

would not be surprising to find statistically significant differences on two of them,



Table 5.9

C.foolnrluilaiitayiggisignanlainkummuroupsn Pretest Measurxs

Variable
X

One Year of

Basic
(SD) n

Intervention

Augmented

7C (SD) n Value E

Age ht mouths at Pretest 23.7 ( 6.5) 32 23.0 ( 7.2) 32 I .70 -.1 1

Battens Developmental
lavatory (BM)*
Dt/e for

Personal Social 41.3 (25.0) 32 46.9 (22.6) 32 .56 . 2 1

AdapUve Behavior 50.6 (28.9) 32 49.7 (23.0) 32 .81 -.SS
Motor 40.3 (27.4) 3 2 41.9 (21.4) 32 .74 .5 4
Communication 50.4 (28.8) 3 2 44.1 (22.9) 32 .19 - . 2 2
Cognithe 44.4 (29.5) 32 45.7 (24.6) 32 .74 .1 4

TOTAL 45.9 (27.3) 3 2 47.9 (20.9) 32 .94 .5 7

Parenting Stress Index
(PS05

Child maw
(range so to 250)

112.8 (20.9) 32 126.8 (15.0) 32 .003 -.6 7

Other Mated
(nage 54 to 270)

123.3 (24.0) 32 130.4 (23.7) 32 .26 -.35

=At.
(nage 101 to 504)

236.1 (40.3) 32 257. 2 (32.4) 32 .02 -.52

Rally Adsptados sad
Cabala linked=
Scales (FACES)t

Adaptatia
(rage 0 to 30)

5.4 ( 3.8) 3 2 5.2 ( 4.0) 32 .81 .5 5

Cohesion
(nage 0 to 26)

6.2 ( 5.9) 32 5.0 ( 4.1) 32 .32 .2 1

TOTAL
(nage 0 to 40)

9.1 ( S.9) 3 2 8.0 ( CS) 32 .41 .1 9

Discrepascy
(range 0 to 80)

13.5 (12.3) 32 12.4 (12.3) 31 .71 .5 9

Finally Resource Scale& 108.9 (15.8) 32 110.8 (20.7) 31 .67 .1 2
(PRS) (utgo 30 to ISO)
Family Imam of
life Events (FILE).

10.1 ( 6.8) 32 10.4 ( 6.2) 31 I .84 -.54

'Janis 0 to 71)

Family Support Scale& 1.9 ( 0.9) 31 2.0 ( 1.0) 32 I .95 .1 1
(FSS) Total Score
(range 0 to 4)
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Statistical analyses for BDI scores were conducted tt .ing raw :mores for each of the scales. For case of interpretation, the
infanta:ion in this table has been converted from the raw scores to a ratio Develoiment Quotient (DQ) by dividing the "age
equivalent" (AE) score reported in the technical manual for each child's raw score by the child's chronological age at time of testing.

* Saxes for each subscale of the FACES are derived from the "ideal" score reported in the technical manual. Scores reported in the
Table indicate the distance from "ideal" in raw sooty units. A score of 0 is beg.

&Analyses for the FSS nd FRS are based on raw scores indicating number of supports cc resources indicatdby the family as
being available. For the FSS, the score reprrents the sum of perceived support divided by the numixr of reported sources
of support. Higher scores are considered better.

# The PSI and FILE analysis are based on raw soars where low scores are considered
more desirable.

$
ES =7 Au ed -1_)aLjisic Effect sizes for the PSI, FILE, and FACES are reversed, as low scores are preferred.

SD (Basic)

REST COPY AVAILABLE
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even if the groups are completely comparable. The average effect size across all

pretest measures was -.06, suggesting the groups are comparable. Assuming that

families of children in the augmented group are showing greater levels of stress

(effect size of -.29 on the PSI Total and FILE), this effect is balanced by greater

levels of support and resources, and by functioning closer to an ideal family (effect

size of .14 on FRS, FSS, FACES Total). Overall, it appears that the groups are

comparable on pretest measures.

Effects of Alternative Forms cd Intervention

The following section will analyze the effects of the alternative forms of

intervention on child and family functioning, and examine some site specific

analyses.

Selection of covariates. The majority of analyses presented in this section

are based on analysis of covariance procedures completed using SPSS-PC. Treatment

group served as the independent variable, and dependent variables were scores

obtained from the assessment instruments described earlier. (Analyses other than

analyses of covariance are described as such in the test and/or table.) Analysis

of covariance procedures are useful for two purposes: (a) to increase the

statistical power of a study by reducing error variance; and (b) to adjust for any

pretreatment differences which are present between the groups. In either

application, the degree to which analysis of covariance is useful depends on the

correlation between the covariate(s) selected and the outcome variable for which

analyses are being done. However, since one degree of freedom is lost for each

covariate used, it is generally best to use a limited number of covariates (usually

five or less) in any given analysis. All pretests and demographic variables were

considered as potential covariates. The final selection of covariates depended on

a judgement of which variable or set of variables could be used to maximize the

correlation or multiple correlation with the outcome variable in question and still
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include those demographic or pretest variables for which there are the largest

pretreatment differences. In each analysis, the specific covariates used are

indicated in the table. When examining results, the critical 2 value for assuming

statistical significance was set at 0.05. If a 2 value between .05 and .10 was

found, combined with an effect size ibove 0.4, this result was considered as having

functional significance.

Measures of Child Functioning

Table 5.10 presents the effects of alternate forms of intervention on measures

of child functioning from the BDI, EIDP, and ICI. Effects for the measures of child

functioning were obtained using an analysis of covariance procedure completed on

SPSS-PC. Effects for measures other than child functioning included on Table 5.10

were analyzed using an analysis of variance procedure. The results of the analyses

reported in Table 5.10 demonstrate no significant effects of intervention in favor

of the augmented condition as assessed by the BDI, EIDP, or ICI. The average effect

size across the total from all three measures was -.07. These results suggest no

differences on measures of child functioning.

Measures of Family Functioning

Table 5.11 presents the effects of alternative forms of intervention on measures

of family functioning. These results suggest that the alternate forms of

intervention did not have a significant effect on parrnt stress, family resources,

or perception of family toward an "ideal." Parent and family perceptions on these

measures do not change as a result of having a child in either the basic or augmented

condition.

ILS



Table 5.10
t, . . 1- I .. COI I.;

fa.ARChloadusigagicilnitefitadx

Variable Covet:Wm & X

One Year of

Basic
Ad j.

(SD) X n

Intervention

Augmented

X (SD) X n
ANCOVA p

F Value ESS

A verage1asgth of Maryellen
in months

L7 ( 3.6) 32 8.7 ( 3.4) 32 .00 1.0 .91

Age in months at posttest 32.9 ( 5.6) 32 32.3 ( 6.3) 32 .18 .68 ..1 1

Batelle Developmental
Insularly (BDir

Pessonal-Sodal 1,14,17 59 (29) 61 32 54 (22) 52 32 3.06 .09 . 3 1

Adaptive Behavior 2,14,17 42 (19) 41 32 40 (73) 41 32 .91 . 0

Motor 3,14,17 53 (31) 53 32 52 (24) 52 32 .13 .72 ..03

Comm:Ikeda' 4,14,17 28 (12) 27 32 25 (10) 27 32 .00 .95 .81

Cognitive 5,14,17 20 (1,) 21 32 18 ( 7) 17 32 3.78 .06 ..3

Taal 6,14.17 204 (97) 202 32 188 (83) 189 32 1.18 .21 .. 1 4

Eady Intervention
evelopmental Profi (EMP;D le

Gross Maar 6.14.17 45 (25) 44 32 48 (21) 49 32 1.20 .28 .28

Fine Mane 6,14.17
27 (15) 27 32 25 (11) 25 32 .59 .44 .. 1 3

Fading 6,14,17 21 ( 21 32 22 ( 7) 22 32 .85 .36 .13

Hygiene 6,14,17 5 (3.7) 4.8 32 S (3.4) 5.2 32 .59 .44 .11

Toileting 6,14,17 2.6 (2.8) 2.6 32 2.1 t2.1) 2.1 32 .71 .38 -.1

Covdtive 6,14,17 24 (14) 24 32 23 (93) 23 32 .21 .60 .. 7
SelfCare 6.1447 29 (14) 28 32 29 (11) 30 32 .40 .53 .14

Total 6,14,17 125 (65) 124 32 125 (SO) 127 32 .10 .75 .85

ICS Taal * 6,14.17 35.1 (23.0) 34.7 29 31.4 (15.2) 31.9 29 .66 .42 . 1 2

'Statistical Analysis for BDI, EDIP, and ICI Acmes were conducted using raw scores for each of the scales
and these me presented.

$ Effect Size (ES) is defined bete as the difference between the gioups (Augmented minus Basic) on the
ANCOVA adjusted scores, (bided by the unadjusted standard deviation of the Basic
Intervendon Grow (see Glass, 1976; Tallmadge, 1977; and Cohen, 1977 for a more primal discussion
of the concept of Eft-a Size).

kovarimea: 1 BDI personal-social; 2 la BDI adqdve; 3 BDI motor; 4 BDI oonimunicationg
5 = BDI cognitive; 6 BDI total; 14 PSI child; 17 lc Both parents living at home.

BEST COPY AVAILABLE
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Table 111

1=itaaftamka-

Variable OnwW:

Posttest
t'ade

r om mg Ira

ei

Augmeeled

T om "arc

ANODVA
F VSn IRS/

Pasant Sines Wan CPSIO

Clia0 *dad 14.17 In ( 22) 111 42 3i 123 ( SS) 113 57 33 .74 .11 .14

00wr 14.17 IIS ( 24) 114 44 33 ( Si) 1 3 3 SO 33 X .33 .21

tog 14.17 223 ( 43) 33 1 43 3 3 243 ( 90) 343 74 33 1.31 .I4 .21

Fmk Itommos Sale
ORS,

Teal 14.11.17 III ( so 113 33 31 113 ( 21) 111 41 31 1.42 .24 .27

Fully Aglepution &
Cahimike Evolution
(PAC314)*

Csimies 11.14.17 4.0 ( 4.0) 4.7 23 4.3 ( LI) 4.7 31 .00 .35

1.11.6ths 13.14.17 22 ( 3.3) 4.3 3 0 ( 3.11) 4.4 31 1.32 .24 .31

Total 1034.17 ILO ( Si) 74 30 7.7 ( 1 1.2 3 I Al .30 .14

$ Effect Size (BS) I &died here n the dithisece Wens the poops (Eigawded wises Swig) es the ANODVA adjusted scores, divided by the
inadjuned somthrd devIstica ot the Bask Warmth= Group (see O. Iffit_Ta 1977 and Orem 1977 for a wore geerral dkctssion
el the conga e(liffect SW). Pr the PSI ad FACBS, misterwor for Os 113 -aled arc Ilsio-Muned, as lower Milli are preferred.

0 Mantled aselyess sod Me Sizes (ES) for do PSI sad FRS wee band on raw nem LOW raw spores ne preferred es the PSI, highscores on tho FRS.

Scores for nab Monk eters FACES we derived fras seidesr soore. Soares monad le the Was Welker disarm from tin Ideal" when
a score ot 0 is casideced best.

To aunt with irrierpeetatioa of des PSI sod FRS, se ususvxbaMs pwcatedle score Is reported le die table bowl on the covariance adjusted sows. PSI
pawed* are Iron the authors' sonsative son* hijsrpsks Indicate gnaw sinus. PBS peresedhe se &thud Sao the EMI loogitudioal dna base.

Covarlasee: 13 FACE discreparey; 14 PSI chlk% 16 no PSI sottit 17 Both psrews Wig al holm IS FSS sot4 19 FRS thee availability scale;
20 FACISpennived raw soma

Severity Analysis

Many subjects in this study exhibited more involved handicapping conditions and

the developmental quotient of half the subjects was below 50. These factors raised

some concerns regarding the possibility of differentkial effects of intervention based

on the degree of delay exhibited by a child. These concerns were reaffirmed by a

finding from the ecobehavioral analysis where less delayed subjects exhibited more

active engagement and communicative behaviors. To examine this issue, subjects in

each group were placed into a severe or mild handicapping condition category based

on their pretest scores. A developmental quotient (DQ) was obtained by dividing the

BDI total age equivalent by chronological age and then multiplying this sum by 100.

Subjects with a 0Q less than 60 were placed in the severe category, the others in
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the mild category. A group by severity of handicapping condition (2 x 2) analysis

of covariance was then conducted. Covariates were those variables that were used

in the earlier analyses. The results of this analysis for child and family

functioning measures are presented in Table 5.12.

Child outcome. The results of this analysis by group on child outcome measures

reflect the results reported in Table 5.10. No significant interaction effects were

found.

Family measures. Results of this analysis by group is similar to those found

in Table 5.11, no significant differences are indicated. Results of this analysis

by severity of handicap also found no significant differences on the family measures.

A significant interaction effect occurred on the FACES Total score. The interaction

for the FACES Total has been graphed in Figure 5.1. These results suggest families

of children with more severe handicaps are more positively affected by placement of

their child in the basic intervention, where families of children with less severe

handicaps are more positively affected by placement of their child in the augmented

intervention. This finding should be viewed with caution. When completing 32

analyses, it is not surprising to find a significant difference, even when the groups

are compw.able.

Two YeQk s of intervention Analysis

The argument cculd be raised that one year of intervention was not sufficient

for group differences to emerge. Although this argument has limited functional

utility, as the majority of ARC children only receive one year of intervention, it

can be explored with the 13 children in this study who received two years of

intervention.

Comparability of groups. Tests were conducted to assess the comparability of

groups for these 13 children on the demographic measures and pretest measures (the
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Flaure 5.1. Interaction of group by severity of handicap on FACES Total Raw Score for the ARC
Paraprofessional Training Study.

same variables presented in Tables 5.2 and 5.9 were analyzed). No differences were

found on any of the demographic characteristics.

On pretest measures, the groups were comparable in all BDI domains, on the BDI

Total score, and for age at pretest. Significant differences were found on two of

the family measures. Parents of child...en in the augmented group had significantly

more major life events occur to them in the past year than parents of children in

the basic group as reported on the FILE (0. = .01, ES = -1.96). On the FACES, a

difference was found in the discrepancy score (p = .09, ES = 1.86). This score

indicates parental perception of the way their family currently functions with the

way their family would ideally function. Parents of children in the augmented group
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reported significantly less discrepancy between current and ideal family functioning.

Based on the number of analyses conducted, it would not be unexpected to find a

significant difference on some variables, even if groups were comparable. The

average effect size across all family measures was .05. These data suggest that,

overall, groups were comparable at pretest.

Child measures. Results are presented in Table 5.13. Selection of covariates

was described in an earlier section and applies to these analyses. No significant

effects of intervention were found in favor of the augmented group on any measures.

Differences in favor of the basic group were found on the BDI Communication domain

and the EIDP Gross Motor, Feeding, and Self-Care domains, as well as the EIDP Total

Score.

Family measures. The effects on family functioning for children who received

two years of intervention are also presented in Table 5.12 and present a very

different picture from those subjects that received one year of intervention.

Parents of children in the augmented group reported significantly more stress on

items related to their child than did parents of children in the basic group. In

addition, families of children in the basic group were found to be better balanced,

especially in terms of cohesiveness, as indicated by the FACES, than families of

children in the augmented group.

The potential reasons for these differences are difficult to discern. Neither

the basic nor augmented group directly affected parents or families differentially.

One possibility is that the greater gains of children in the basic group on skills

that are salient and important to parents (i.e., communication, gross motor, feeding,

and self-care) had the effect of solidifying family relations. The converse would

be true for the families of children in the augmented group. Lack of progress, as

expected by the parent, may have negatively affected the family. This hypothesis

is only conjecture at this time, but is one that warrants further investigation, and

is an issue that can be examined using the EIRI data set.

1.;,'
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Tel& 5.13

With le

Bo*
(st)

A4.
2 valet 2

Avisamord
04

(SD) %Be a
ANO3VA

F R6" Value

IMO Dluis mug
byway MOW

Puu41.4441g 1.7, II 34 (17) 7 2 7" 01 f23) 53 .73 -1.12 .40

/Apia 3411aviox 40 (13) 4 5 7 43 ( 47 .10 .15 .77

Maar
1,7.10 05 (10) 7 0 7 5 I (2S) 40 2.7 .1.21. .14

Crealoalas 4,7,10 SO ( 4) SS 7 (15) 23 Lt -3.11 .00

Copia. 5,7,10 22 ( 25 31 ( 4) 111 1.17 -1.0 .13

Tag
4,7.111

220 (53) 231 205 (13) 142 30 -1.30 .15

Pray birramilaa
Draskiperala Pails (111:11Pr

Ono Maus 47.10 sp ( 1) 14 7 47 (15) 42 LSI 4.75 .02

Rs Mos
34 ( 36 7 31 (13) 21 if AO -1.14 as

Twang 4.710 I) 30 7 22 ( v 11 NM 4.17 .01

1121boo
4,7 , 1 0 1.7 (2.2) 7.4 7 52 (4.0) 4.4 0 1.23 -.114 AO

Taking 4.7,10 SA (LS) 3.3 0.0 0.7) 3.5 8 .30 %Si .50

CagatIve 1,7,10 38 ( 0) 31 211 al) 33 8 1.7i -AM .22

WON 4.7,11 35 ( 40 $o (In 15 8 5.34 -1.1111 .05

Taal 4.7.10 154 (20) 171 133 ern I Is i 3.40 -1.113 .05

ICI Tad
e

6.7.11 Si (11) 42 41 (0) 30 .11 43 .74

Pam faess hada Ma

Ora maw 11,7,111 III ( 27) 103 41 7 121 ( 23) 1211 04 7.1 .02
Odor named 11,7,10 III ( 23) 111 45 7 131 ( 31) 13 1 .47 .37 .44
Taal 13,7.11 ( 41) 1 44 7 251 ( 44) 2 13 U tI 2.40 .45 .15

Rally beam fob (R1S).
Teal 17,7,10 I ts ( 1 16 11 7 120 ( IS) 120 54 .11 .47

Family /Wiped= rid
Winks baud= "Ole

Casaba 15,7,10 3.5 ( 2.0) 1.3 0 4.2 ( 3.2) 4.1 7.16 -1.56 .03

Maud= 11,7,10 7.1 ( 4.3) 4.4 0 4.2 ( 4.2) 0.4 0 4.30 -.01 .07

Taal 17,7,10 1.1(4.5) 4.0 7.5 ( 52) 11.5 7.05 -1.67 .43

'Statistical Analyels for BDI. EDIP, and ICI scores vme conducted ming raw mores for each ot the malesand these are reamed

*Combas: 1 BDI pasonalawiat 2 BDI adaptive; 3 BIN mow; 4 BD( cosaamkadrem
5 3DI cogaidve; 6 BDI total; 7 PILE mak II PSI child; 9 both FiftlKikViDi at hony
(inta0 10 in FACE disavow 11 at PSI child; 12 PSI edam 13 PSI WA 14 FACE mild;
15 PAM cohesion; 16 FACE ethpadom 17 FRS rowel resounar

A Btfect Size (BS) k defined hne as the Nkomo hem= the grow rnpesed Wags Bak) on the ANCOVA
*aimed mone, divided by the meditated &Mord &viatica olds Bk Iniervendon Group (see Olms, 1974
Teamed*. 1977; ead Cttheo. 1977, IN Ism gosid dimwit* of the comp of Effect Sim). For the PSI and
FA(ES, the thaseresce for Ilea h -ftladawdu: Bulo-Adjuaml, se lower scores are pawed.

IStaistioal malyses led Effect Sims (BS) fer the PSI and FRS ewe bated on taw scam. For the the PSI low
are wee desirable.

tt.
Scam for emit shank od the FACES are derived from an Ideal score. &ores morbid k the bible
Indic& thaws from the Idea* where a score of 0 k considered best.

" To mkt with imrptetetios of& PSIend WS, sad approzkosie papist& mom is reported ia the table basedon the
covariance aliment score. PSI pennedles me Wedon the *whore nonnadve sample; lileser penman indicate
gems strets. FRS percentiles see &rived front the MI longitudinal study data base.
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Combined reralts. The combined results on those subjects who received two years

of intervention does not provide support for the augmented intervention. Any

favorable effects of two years of intervention accrue to the basic condition

subjects.

Conclusions

This study investigated the effects of two different types uf training

interventions for paraprofessionals who worked with toddler-aged children with

handicaps. The investigation examined the effect on the paraprofessionals, on the

children they taught, and un the families of these children. The training

interventions compared were an inservicebased, minimal contact with professionals

model--the basic condition (a commonly-used training arrangement)--versus a

consultative model that used frequelt and regular contact with professionals focused

on taaching "best-practice" intervention strategies (the curriculum sequencing

model)--the augmented condition. The results of this investigation present an

interesting mix that has implications for many areas of early intervention for

toddler-aged handicapped children.

A logical place to begin is with the question, "Did the intervention effect the

target group at which it was aimed; i.e., the teachers?" The results of the

ecobehavioral analysis indicate that changes did occur. These changes clearly

occurred in the way teachers structured the contexts in which learning was to occur

in the classrooms, and, to a lesser degree, in the types of positive behaviors (i.e.,

behaviors expected to facilitate or enhance learning) they exhibited. These teacher

changes were those that would be expected based on the augmented intervention.

The second question concerns the effect of the interventions on the children

in the two intervention groups. Results from the Battelle Developmental Inventory,

Early Intervention Developmental Profile, and Interactive Communication Inventory
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indicate no positive effects of the augmented intervention on the children in this

group. These test data are supported by the ecobehavioral observation finding that

children in the basic group more frequently engaged in behaviors that are

hypothesized to result in greater skill gains.

A third question concerns the effect of the intervention on the families of

children involved in the research. The intervention itself directly affected all

famiiies equally: length of daily and yearly intervention is the same in both

groups, all children are bussed to classroom sites, and all parents are expected to

interact with program staff at the same level (one IHP conference). Therefore,

differences between groups in family functioning were not expected, and none were

found. For subjects who received two years of intervention, the effects on family

functioning were more positive for the basic intervention group. The differences

may have been mediated by the effect of the program on the child or may be due to

other reasons. This issue requires continued investigation.

Returning to the findings that the augmented intervention did positively effect

tea:hers but not the childred they taught raised two major questions.

1. Are conceptualizations of "best practice" truly based on empirically-
derived practices?

2. Are these practices "best" for all children receiving early
intervention (i.e., does age make a difference)?

In a recent article on "best practices," McDonnell and Hardman (1988) point

oJt that early childhood advances are characterized by the successful development

of techniques rather than replicable models. One outcome of this is that

comparisons of models rarely occum, leaving questions of what works best for whom

unanswered.

Jr) this study, techniques considered "best practice,° which were taught to

paraprofessional teachers, did not have the desired effect on children. These

techniques may be (and appear to be) "best practice" for some children, but the

1('
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parameters of these techniques have not been examined; therefore, no guiding

information is available. Procedures that allow a functional analysis to match

techniques to children are necessary, and this can only be done after more

comparative, parametric information is obtained.

In this study, a primary distinguishing factor from much of the literature

reviewed by McDonnell and Hardman (1988) is the age of the children. Little

experimental work has been conducted with intervention programs that serve toddler-

aged children with handicaps. Some reviews of literature suggest that intervention

programs began beore a child develops to a certain maturity level (i.e., before 3

years) may not be efficacious (Casto & Mastropieri, 1986; Lazar, Snipper, Royce, &

Darlington, 1981). Although it has been pointed out that many studies on which

these reviews were methodologically confounded (Casto, 1986), the current study

suggests program structure may also be an overlooked confounding variables.

Although greater structure may be "best practice" for preschool early intervention

programs, it may not be best for toddler programs. Mahoney (1988) has addressed the

issue of structure. More resvrch that directly examines what "curriculum" is best

for which children is needed. The current cost and child data suggest that less

intensive, in terms of classroom structure, is more beneficial for most children in

toddler-age intervention programs.

Overall, the results of the current study suggest that a less intensive

intervention training program is preferred over a more intensive training program

for paraprofessionals working with toddier-aged children with severe handicaps.

This result must be considered along with other features of the child intervention

program, primarily its long duration. These results do raise many qii,stions

regarding what are best practices for tuddler-aged children with handicaps. Until

better answers exist regarding our knowledge of "best practices," intervention

programs are best advised to proceed with caution.

1 f',(i
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Future Plans

The intervention phase of this study is now complete. Research activities will

continue as longitudinal, follow-up data is obtained while children progress through

school. The first set of post-intervention follow-up data have been obtained. All

children, except six, have currently been tested. One child is known to have moved

to Connecticut; this child will be contacted and tested if possible. Attempts to

find the attrited children are being made. Next of kin will be contacted. If this

proves ineffective, the possibility of trying to locate these children through

school districts will be explored.

In addition to the data collected at posttest, information from the child's

teacher will be obtained. At posttest, parents provided information on the child's

school placement and signed a consent form for contacting teachers. Data on

specific class placements, therapies received, and functioning will he obtained.

For the 1990 posttests, David Sexton will remain our site liaison and

coordinate local testing. Dr. Sexton's staff at the University of New Orleans have

done an exemplary job in finding and assessing children.

The information from these longitudinal posttests should provide valuable

information. It is possible that the effects of the intervention may come in the

form of more appropriate school survival behaviors. Such behaviors would better

allow children to function in classroom environments. The effects of such an

outcome would be that children demonstrate better achievement and that special class

placements may be reduced. This data will only become available as the children

progress through school. Longitudinal data will help solve questions of efficacy

that cannot be addressed by developmental measures administered over a brief period

of a person's life.
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JORDAN SCHOOL DISTRICT

Project #6

COMPARISON: Mildly t6 Severely Handicapped Children--Participation in a 3-day-
per-week, center-based preschool program versus participation in an enhanced 5.day-
per-week, center-based preschool program.

srrE COORDINATOR: Chris Giacovelli, Early Intervention Program Coordinator,
Jordan School District

EIRI COORDINATOR: Mark Innocenti

LOCATION: Midvale, Utah

DATE OF REPORT: 10-9-89

Rationale for the Study

Limited evidence exists in the

early intervention literature to guide

program decisions concerning the

relative effectiveness of various

intensities of program efforts (Casto &

Mastropieri, 1986; White & Casto, 1985).

The frequency and intensity of services

in early intervention programs varies

widely, based on factors such as philosophical orientation and professional judgement

of chila needs. With the passage cf the federal mandate to provide services to all

preschool-aged children with handicaps, P.L. 99-457, the intensities of programs may

change to reflect the effect of more children in programs and related funding and

personnel issues. One result may be that programs will decrease their intensity in

an attempt to serve more children with the same level of funding. Conversely, this

legislation may increase the number of individuals who advocate in favor of increased
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intervention for young children with handicaps. This could generate support for more

assistance to such children that includes greater program intensity.

Decisions that can potentially affect the lives of children and their families,

such as the intensity of a program, must be made using a data base of the effects

and costs of programs of varying intensity rather than be made according to

bureaucratic needs or well-meant lobbying efforts. This study will help provide

information for this data base by comparing two common intensity levels of

intervention services for preschool-aged children with handicaps.

Review of Related Research

Although treatment intensity may be an important variable for early intervention

programs, little systematic research has occurred in regard to intensity (Bailey &

Bricker, 1984; Casto & Mastropieri, 1986; White & Casto, 1985). The field of early

intervention commonly holds the belief that more is better (Casto & Mastropieri,

1986). This belief is common to our culture in many areas and may not be valid in

all cases (e.g., the megavitamin controversy; Perils of, 1987; Vitamins, 1986).

Five studies have been identified that directly examined the question of

intensity in early intervention (Blank & Solomon, 1968; Burkett, 1982; Jago, Jago,

& Hart, 1984; Levenstien, 1970; Sandow, Clarke, Cox, & Stewart, 1981). Only two of

these used children with handicaps as subjects (Jago et al., 1984; Sandow et al.,

1981). Three studies have comparison groups confounded by different interventions

(Black & Soloman, 1968; Levenstein, 1970; Jago et al., 1984).

The results of these studies are equivocal. Sandow et al. (1)81) found children

with handicaps made better progress if home visits were separated by 8-week intervals

rather than 2-week intervals. Burkett (1982) reported no differences between

children who received home visits once or twice per week. Jago et al. (1984) studied

language development and compared seven hours per week of intervention versus four

hours and one hour per week. More hours of intervention proved better for language

21,.
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development, but these results are confounded by different intervention approaches

in each of the three intensities. The finding from these intensity studies makes

clear the need for new research studies which are methodologically sound, which

directly address the question of program intensity, and which systematically vary

intensity parameters.

The need for methodologically sound studies directly examining intensity

parameters, where comparison groups are not confounded by different interventions,

is further stressed by analyses conducted by EIRI. All articles on early interven-

tion compiled by EIRI for use in various meta-analyses were examined for factors

related to intensity. These factors were: total hours of intervention, hours per

week of intervention, and duration of intervention in weeks. All studies fromwhich

these factors could be gleaned were taken, rated according to methodological quality

(based on threats to internal validity), and effe'.:t sizes were obtained from the

results presented. Intensity factors were not under examination (i.e., an

independent variable) in the majority of this research, but information was presented

that allowed intensity information to be obtained. These data are presented in Table

6.1. Only findings from studies that used children with handicaps as subjects are

presented. The data in this table do not support the suggestion that "more is

better."

This study directly examined one aspect of the question of program intensity.

A comparison of a 3-day versus a 5-day-per-week early intervention preschool program

may be of particular importance, as both represent common program intensities, and

study results could affect personnel and funding issues. Impact of these different

program intensities on parents and families, as well as their child, was also

examined. Parent and family functioning have not received sufficient investigation

in previous early intervention research (Casto & Mastropieri, 1986; Ounst, 1986).

Impacts on family functioning may translate into immediate and long-term changes that

can, positively or negatively, affect the child (Bronfenbrenner, 1979; Ounst, 1986).
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Table 6.1

Average Effect Size for Different intensity Factors From Studies
Examining Early intervention on Children with Handicaps

Quality of Studies'

Good Fair Poor Total

Total Hours of Intervention

< .78 (4 [2]) + 1.01 (12 [3]) .89 (18 [6] 1 .92 (34 (101)
411

50 - 249 .08 (3 [11) 1.20 (19 [5]) 1.05 (22 [6])

Owe,*250 499 .54 (5 [21) .65 (13 [8]) .62 (18 MD

500 - 749 .66 (2 111) 3.31 (1 [1]) .41 (21 [4]) .54 (24 [6])

MIME.750 - 999 - 1.16 (5 [3)) 1.16 (5 [31)

1000 - 1999 .52 (2 [1)) .66 (8 [2]) .68 (3]) .62 (17 [5])

rMMINO> 2000 .69 (2 [1]) 1.32 (6 [2]) 1.16 (8 (2))

Hours of Intervention Per Week

< 2 .78 (4 [2]) 1.34 (1 [1]) 1.17 (11 [4]) 1.08 (16 [7])

2 - 4.9 .89 (16 [2]) 1.03 (31 [7]) .98 (47 [7])

5 - 9.9 .53 (15 [5]) .53 (15 [5])

10 12.9 1.19 (4 [2]) .71 (11 [9]) .83 (15 (10))

13 - 19.9 .84 (6 [2]) .30 (5 [2]) .44 (22 [4]) .49 (33 [8])

20 - 39.9 .52 (2 [2]) .70 (4 [1]) .86 (6 131) .74 (11 [5])

.1Www.> 40 0

Duration of Intervention (Weeks)

< 12 .38 (8 131) 1.44 (7 PI) .83 (25 [10)) .85 (40 [15))

13 - 25 .13 (2 [1]) .55 (28 [4]) .83 (41 [15)) .70 (71 [19])

26 - 38 - .57 (23 [8]) .71 (81 [27]) .88 (104 [33))

39 - 51 .65 (11 [2]) .70 (8 [2]) .86 (4C (23]) .87 (59 [26])

52 - 77 .64 (8 131) 1.00 (24 [11)) .91 (32 [14])

78 - 103 .69 (2 [1]) .90 (13 [6]) .87 (15 [6])

> 104 .10 (6 [1]) .01 (7 [1]) .49 (11 [4]) .26 (24 [5])

NOTES: Based on threats to internal validity

+ (# of Effect Sizes [O of studies))

No data for cell
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Chtendevy cl Study

This study contrasted two intensities of preschool intervention services.

Multiple variations distinguish the two program intensities. First, children in one

group received 5-day-per-week, 2-hour-per-day preschool intervention services in

classrooms established to provide appropriate, child-centered services for children

with handicaps (more intensive group). Children in the other group received 3-day-

per-week, 2-hour-per-day preschool intervention services in the same classroom format

(less intensive group). Second, more intensive condition classrooms maintained a

3:1 child/teacher ratio while a 5:1 child/teacher ratio existed for the less

intensive condition classrooms. A third intensity program variation existed in that

more intensive condition classrooms were provided with increased availability of

communication and motor therapists. In practice, this increased therapy time

resulted in the presence of a speech and language therapist in more intensive

condition classrooms each day they were in session, where the speech and language

therapists were available on an every-other-day basis for the less intensive

classroom condition. Differences in program efficacy were evaluated by assessing

child and family outcomes, and by obtaining cost data.

Method

This study was conducted in conjunction with the early intervention program of

the Jordan School District. The Jordan School District has a history of active

involvement in early intervention. Although prior to the 1987/88 academic year early

intervention services had been funded by the Utah Division of Social Service, the

intervention services were housed in a school in the Jordan District. With the

passage of P.L. 99-457 and State of Utah mandates, the district has taken over the

financial and administrative responsibility of early intervention for preschoolers

with handicaps. This has resulted in the district expanding early intervention

2( 5
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classrooms into neighborhood schools while retaining experienced staff. The Jordan

District currently maintains early intervention classrooms at three schools. The

district offers a variety of intervention options that range from home intervention

to various classroom mainstream options, to placement in neighborhood day care

centers.

The early intervention program previously provided 5-day-per-week, 2-1/2 hour-

per-day classroom-based intervention services to a limited number of qualified

children. Children who met both age and Utah State Office of Education developmental

criteria, as explained in the Recruitment section below, were placed on a waiting

list, and classroom slots were filled on a first-come basis. With the transition

of preschool services to school district control, the school district will be serving

all eligible preschoolers and providing transportation. These factors resulted in

a change in the service structure of the preschool program to a 3-day-per-week, 2-

hour-per-day program.

This change in program intensity raised concerns from preschool providers,

school administrators, and parents of handicapped children. In conjunction with

Early Intervention Research Institute (EIRI) support, the Jordan School District

received research funds from the Utah State Office of Education to examine the

question of program intensity. The specific comparison investigated was established

through negotiations with all participating agencies.

SubActs. Subjects for this study came from four classrooms located at two

schools (two classrooms/school). All subjects were recruited for this study at the

beginning of the 1988-89 school year. Fifty-three children (28 less intensive, 25

more intensive) between 36 and 62 months of age (mean = 50 months) participated in

the study. Sixteen children in the less intensive group were male, and 8 males were

in the more intensive group. The age equivalent for the children, based on the total

score of the Battelle Developmental Inventory (BDI) ranged from 16 to 46 months (mean

2 t
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= 30 months). The majority of children were mild to moderately handicapped. Using

a developmental quotient (DQ) calculated by dividing tne 80I total age equivalent

by chronological age and then multiplying by 100, 65% of children had DQs of 65 or

below; no child had a DQ lower than 40.

Recruitment. The criteria for acceptance into the early intervention program

was that adopted by the Utah State Office of Education. This criteria states that

a preschool-aged child can receive services as a child with handicaps if they

demonstrate a delay, from the norm, of -1.5 or greater standard deviation in three

developmental areas, of -2.0 or greater standard deviation in two developmental

areas, or a -2.5 or greater standard deviation in one developmental area. Multiple

assessments and evaluators were used in determining eligibility. Eligibility was

determined by the school district.

All parents of children identified as handicapped at the schools where the

classrooms were located were considered for possible placement in this study.

Parents were either verbally informed or sent a letter regarding the study. Parents

were then give. an informed consent form to read and to indicate their agreement or

refusal to participate. The site contact was available to answer parent questions

and concerns. Approximately 5% of parents refused participation. The majority of

these refusals were from parents of younger children who desired the less intensive

program.

Study recruitment activities were halted at the end of September 1988 to allow

the district to meet additional placement demands.

Assionment to groups. Subjects attended one of two schools dependent on

address. In each school, one of two classrooms was established as a more intensive

classroom. Two teachers, one at each school, conducted both a less and more

intensive classroom. Time of day services were delivered (morning or afternoon) was

counterbalanced across schools.

2L 7
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As children were identified, the site contact sent information on the child with

a rating of degree of handicap (mild, moderate, severe) based on the initial district

assessment. This information was used to create a school by severity matrix (2 x

3). Subjects were placed in their respective placements in the matrix. For subjects

in each cell, there were four possiblN sequences of assignment. For example, if a

= Group 1 and b = Group 2, a sequence may be ABAB; three other permutations existed.

A die was cast for the first child in a cell, and her assignment determined the

sequence for the next three children in that cell. This process was repeated for

each cell of the matrix as the first child in a cell was identified.

Attrition. Fifty-three subjects were recruited to participate in this study

at the beginning of the 1988-89 school year. To date none of the subjects have been

lost to the study. Posttest data were obtained for all 53 subjects and their

parents.

Oemoeraphic characteristics. The subject pool for this study is complete.

Funds provided by the Utah State Office of Education were for only a single year.

The demographic characteristics of the population sample in this study approaches

what many consider the "typical" American family (see Table 6.2). Parents had

slightly more than a high school education and were in their early 30s. In 92% o;

the families, the parents of the child were marlied and living together, and the

mother was the primary provider of child care (96%); families had an average of four

children, including the child with handicaps. Fathers worked a 40-hour week in

either blue collar or technical/managerial positions; mothers did not work or held

part-time jobs. The average family income was $30,000. All the families spoke

English as their primary language and the majority (94%) were Caucasian.

Demographic differences between the less and more intensive subjects can be

evaluated using the p-values and effect sizes given in Table 6.2. Significant p-

values occur, at p < .05, for years of education for the mother, and number of

siblings. Effect sizes greater than .50 occur flr years of education for mother,

2(
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Table 8.2

Comparison of Groups on Demographic Characteristics for Jordan intensity Study

Variable

Less Intensive More Intensive

P
Value Egg)7 (SD) n i (SD) n

Age of child In months at pretest 50.0 6.8 28 50.3 6.3 25 .88 .04

Age of mother in years at pretest* 32.5 4.5 28 32.6 6.6 24 .95 .02

Age of father in years at pretest* 35.0 4.2 28 34.9 6.0 24 .68 -.02

Percent male' * 43 28 68 25 .07 .51

Years of edoation for mother 12.7 1.9 28 14.2 1.9 25 .006 .79

Years of education for father 13.8 1.8 26 14.3 2.5 24 .37 .28

Percent with both parents living at home 100 28 84 25 .25 -.32

Percent of children who are Caucasian' 96 28 92 24 .47 -.20

Hours per week mother employed* 8.3 14.8 28 17.0 20.4 25 .08 .59

Hours per week father employed* 42.3 17.9 28 38.6 16.6 22 .45 .21

Percent of mothers employed ,as
technical managerial or above

7.0 28 21.0 24 .16 .40

Percent of fathers employed ks
technical managerial or above

36.0 28 12.2 23 .25 -.33

Total household income'. $26,821 $8,572 28 $34,380 $23,612 25 .11 .88

Percent With mother as primary
caregiver

100 26 92 26 .50 -.19

Percent of familips using daycare
on a daily basis f

32 28 48 25 .25 .32

Number of siblings` 3.1 1.9 28 2.0 1.5 25 .02 .58

Percent with English as primary language 100 28 100 25 1.0 .00

NOTES:* Statistical analyses for these variables were based on a t-teat where those children or families possessing the trait or
characteristic were scored "1," and those not possessing the tralt were scored "O.'

4 Absolute values of the ES are reported.

$ ES = ii tnore) - X 001$1
SD (less)

hours per week mother is employed, total household income, and number of siblings.

The more intensive subjects had more educated mothers who worked more each week than

the less intensive subjects. The more intensive group also had a higher percent of

children in daycare than the less intensive group. The number of siblings in

families receiving the less intensive treatment was higher than in the more intensive

int!irvention families.
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All of these characteristics on which demographic differences were found are

complementary. More educated mothers could be expected to work more as their

earnings in jobs outside the home would, on average, be higher. Families with two

parents who work also could be expected to have a higher mean income than families

where only the father is employed. Families where the mother is employed outside

the home more hours use daycare more than families where the mother works only in

the home or fewer hours outside the home. Finally, the number of siblings is higher

for the less intensive group who use day care less and have relatively less educated

mothers. It has been shown that, on average, more educated parents tend to have

fewer children. More siblings raises the cost of using daycare and lowers the

benefits from the mother working outside the home. Logically, these differences

between the demographic characteristics of the more and less intensive subjects and

their families are interconnected.

Intervention Programs

The early interventiun program of the Jordan School District was mandated to

provide services to all handicapped children, ages 3 to 5 years, who resided within

district boundaries. The majority of these children were served in two district

schools that also served as elementary schools for nonhandicapped children. Other

service options were possiblt: (home services, self-contained school placement,

services in a daycare center) and were dictated by child needs. In order to study

the program intensity question, classrooms within the two most opulous schools

(Altaview and Columbia) were selected for research involvement. Children in both

the less and more intensive programs were located at each school.

Where the question of importance in this study was program intensity, it was

critical that other intervention factors be held as constant as possible. At each

school, teachers had morning and afternoon sessions. Two teachers were involved in

this study (one per school), and each taught a less and more intensive classroom.

2:0
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At one school, the less intensive class was a morning class, at the other an

afternoon class. This arrangement helped control for differences resulting from

factors other than intensity.

One difference in the two schools was that one of the schools (one less and one

more intensive condition classroom) utilized a reverse mainstreaming arrangement to

provide services. In this school (Columbia), regardless of condition, the classrooms

were composed of 50% children without handicaps three days per week. The classrooms

at the other school, although not similarly mainstreamed, attempted to provide

integrated services with children in the kindergarten and first grade classrooms at

that school. The frequency and nature of these contacts varied considerably at this

school.

Children were initially assessed for early intervention placement by a

transdisciplinary team of professionals using norm-referenced assessment instruments.

These assessment protocols were then forwarded to the teacher for eligible children;

receipt of further assessment for speech/language or motnr therapy was based on this

evaluation.

Once enrolled in the program, the child received a criterion-referenced

assessment by the teacher. If determined appropriate at evaluation, or if suggested

by the teacher, the therapists that worked with that .ceacher and classroom provided

further area specific assessment. Information from all these sources was then

combined at a meeting, in which the parent participated, to d3velop an Individuel

Education Plan (IEP) 'ir the child. The IEP then dictated the specific nature of

intervention services for that child.

Each classroom consisted of approximately 15 children. The majority of these

children were in this study, but children who were not in the intensity comparison

could also have been in one of the less intensive classrooms. Each classroom was

staffed by one certified teacher who had access to paraprofessional aides,
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communication therapists, physical and occupational therapists, and a behavior

specialist. Access to aides and communication therapists varied by condition and

will be described below. Child need (as per the IEP) dictated contact with motor

therapists and the behavior specialists, and this was equally distributed across

conditions.

Teachers were free tc select curricula of their choice, and classroom activities

were drawn from different curricula. The primary curriculum for all classrooms can

be described as a theme-based, developmentally appropriate one focused on teaching

skills embedded in the daily activities. Both the teachers and communication

therapists used this approach which focused on naturalistic teaching (c.f., Haring

& Innocenti, 1953).

The daily organization of the classrooms was similar, r3gard1ess of experimental

condition. The teacher established a number of activities that the children

alternated through during the day. These activities were either directed by the

aides or the teacher. Children rotated through these activities in small groups.

Generally, teachers selected a number of themes that were emphasized during a school

week. For example, the color green, the shape of a square, and the concept under

were weekly themes. Large group activities, such as singing and calendar, were

scheduled between other activities. Children were provided a snack activity each

day. Children in need of more individualized instruction, as dictated by child need,

were pulled from other activities for individual or smaller (2-3 children) group

instruction. Individualized instructional activities were usually conducted by the

teacher.

Evaluation of child IEP objectives was built into the IEP. Data on objectives

were collected daily, weekly, monthly, or H-annually, depEndent on the objective.

Specific criteria were set for each objective to guide evaluative activities.

21..2
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Less intensive iiriterventior program. This program consisted of a 3-day per

week, 2-hour-per-day intervention service. The teacher:child ratio in the classroom

was 1:5, resulting in each classroom being staffed by a teacher and two

paraprofessional aides. Communication therapy was provided primarily through a

consultation model where classroom staff took primary responsibility for goals and

implemented activities as appropriate throughout the school day. The communication

therapist was in the classroom approximately every other school day. Some children

received individualized therapy from the therapist on these days. In contrast to

the more intensive intervention program there was no group communication therapy

activity conducted in the less intensive intervention program.

More 4ntensive Wervention Program. Children in this group received 5-day-

per-week, 2-hour-per-day intervention services. The teacher:child ratio in this

class was enhanced from the standard program and consisted of a 1:3 ratio; one

teacher and four paraprofessional aides per classroom. Communication therapy was

delivered primarily through a consultation model, but the therapist was allowed more

time to work with teachers. The communication therapist was in these classrooms

every school day. The communication therapist, in addition to consultation and

ifldividual therapy, conducted a large group communication activity and conducted

snack-time activities such that naturalistic language teaching interventions were

included. Communication therapy occurred more often for the more intensive group

and the large group activity was undertaken only in the more intensive group.

Treatment Verification

A number of procedures were implemented to verify that the interventions were

being implemented as intended. Table 6.3 presents some of these data. One method

to verify that treatment was received was through child attendance data. Attendance

problems in an intensity study could significantly affect research conclusions.
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Daily attendance records were kept by teachers, and these were forwarded to EIRI

monthly. Regular attendance by subjects in both intensity groups is indicated.

Table 6.3

Treatment Verification data for Jordan Intensity Study

Less Intensive More Intensive

VSJUI3 ESVat lable (SD) it' (SD) n

General health of chile 2.0 0.6 28 2.0 0.6 23 .64 .00

Percent child attendance 90.0 9.1 28 92.5 5.5 25 .22 27

Parent satisfaction 23.1 4.5 28 24.8 2.9 23 .11 S
Staff working with child 3.8 0.5 28 3.8 0.4 24 1.00
Ability to communicate w/staff 3.2 0.8 28 3.5 0.6 24 .17
Program goals/activities for child 3.5 0.6 28 3.6 0.6 24 as
Participation in child's program 3.0 0.9 28 3.3 0.8 24 .31
Serviette available for child 3.2 0.9 28 3.5 0.6 23 .17
Child's progress 3.2 0.9 28 3.7 0.6 24 .04
Child's program 3.3 0.8 28 3.6 0.6 24 . .05

Teacher rating of parents° 6.6 1.9 28 6.8 1.8 25 .61 .16

Hours of speech therapy and PT/Or 11.56 31.06 27 7.96 22.30 24 .64 ..12

Hours of Daycare' 145.9 396.4 27 237.9 506.5 24 .47 23

NOTES: Based on a parent rating of the child's health where 1 IN worse than peers, 2 IN same as peers, 3 is better
than peers.

Satisfaction is based on the sum of seven questions that deal with various aspects of satisfaction with the center-
based program. Each question is scored from 1 to 4. Higher scores Indicate greater satisfaction.

Teacher rating is based on the sum of three questions assessing parent support, knowledge, and attendance
at school activities (range 3 9). Higher scores indicate a better rating.

Data are based on parent report, obtained at posttest, of time child received the service outside of school during
the past year.

In addition to attendance, health data regarding the child was important. If

the child was attending but in poor health, results may be compromised. Parents

completed a health questionnaire at posttest. Questions regarding a variety of

health issues were asked. No differences between groups were found on any of these

health measures. General health data are presented in Table 6.3.

In a study such as this, it is possible that the parents of children in the

less intensive group were supplementing their child's education with private

therapies or instruction. Questions were asked at posttest to examine this issue,

and parents reported involvement in these supplemental activities. Supplemental
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hours of speech therapy, motor therapy, and daycare are reported in Table 6.3. No

significant differences were found on the supplemental activities.

Other areas also relate to treatment verification. To (:etermine if teachers

perceived differences in the skill levels of parents, they were asked to rate each

parent regarding parent support of their child, knowledge of the intervention process

and their child's development, and attendance at required activities. No differences

were found between the parents in the two groups on any of these measures.

Teachers and other support staff were evaluated by their supervisor (the site

contact) regarding their teaching techniques. An evaluation criteria developed by

EIRI was used. Teachers and communication therapists at both schools were rate: as

being in the upper 25% of professionals that their supervisor had worked with. The

respective ratings, based on a 30-point scale, of the teacher and communication

therapist were: 30 and 30 for one school; 24 and 28 at the other school.

Another aspect of treatment verification was parent satisfaction with the

program. Parent satisfaction was assessed through a seven-question scale completed

at posttest. The results of this questionnaire are presented in Table 6.3. No group

differences were found except on those questions assessing satisfaction with child

progress and the general program. Parents in the more intensive group were more

satisfied with both the progress their child had made, and the program in general.

It should be noted that average parent satisfaction in all areas addressed represents

high levels of satisfaction. Differences occur within a narrow boundary of positive

satisfaction.

Site review. A major source of treatment verification information was a site

review conducted by the site coordinator. The purposes of this review were to (a)

collect information about the nature and quality of early intervention services that

were being delivered, (b) verify that the research being conducted by EIRI was being

implemented as intended, and (c) collect assessment data that may have been useful
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to site administrators to guide internal changes and for use when seeking technical

assistance. Purpose (a) and (b) were relevant to treatment verification.

A site review was conducted on April 11, 1989. The site review was conducted

by a team consisting of: (a) the Jordan site coordinator; (b) the site contact, Chris

Giacovelli; (c) John Killoran, Preschool Specialist for the Utah State Office of

Education; and (d) Jeannette Misaka, Professor of Sp:ial Education at the University

of Utah. The site review-was structured by the EIRI developed Treatment Verification

Guide. (A copy of the site review report and treatment verification guide can be

obtained from EIRI.)

The site review findings indicated that the Jordan School District Early

Intervention Program was delivering appropriate, quality intervention services. The

variables that distinguished the different intensities of the programs were being

fully implemented. The less and more intensive classrooms were clearly distinct with

respect to student teacher ratios, number of days per week the intervention occurred,

and frequency of speech and language therapy. The staff of the Jordan Preschool were

qualified, enthusiastic professionals whose goal was to provide quality services to

preschool-aged children with handicaps. Classroom teachers were commended on their

use of developmentally appropriate classroom activities and their use of naturalistic

teachwig strategies. The program was competently administered and had in place a

well-developed procedures manual. The program-developed transition procedures for

information transfer were Ixcellent. Critical comments were raised regarding: daily

lesson plans, data collection, IEP development, assessment for program entrance, and

training for aides. Comments made were minor and primarily provided suggestions for

improvement. No threats to the validity of the research study were found.

Ecobehavioral assessment. A final major source of treatment verification was

the assessment of the ecobehavioral differences between classrooms. A concern with

this intervention was whether classroom contexts and teacher behaviors varied for

2,
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classrooms of different intensity. It is possible that time differences 0ours/week)

may not result in actual program intensity differences. For example, Carta et al.

(1988) examined preschool programs and found two that operated for different lengths

of time, but where the intensity was equivalent. In order to account for

possibilities such as this, and to examine program differences that are related to

intensity, an ecobehavioral observation instrument was used. Ecobehavioral

observation assesses program variables through systematic observation and measures

moment-to-moment effects of the interaction between environment (classroom contexts) ,

teacher behavior, and student behavior (c.f., Carta et al., 1988). The Ecobehavioral

System for Complex Assessment of the Preschool Environment (ESCAPE; Carta, Greenwood,

& Atwater, 1986) was used for this observational assessment.

The ESCAPE was designed for use in preschool environments that serve students

with handicaps. The ESCAPE assesses three major features of preschool early

intervention programs: (1) the program ecology, (2) the behavior of teachers, and

(3) the behavior of child participants. These three major categories are subdivided

into 12 subcategories (see Table 6.4). All variables are recorded on a 15-second

momentary time-sampling system where all categories are scorea over a av-minute

period. Each subcategory is examined and scored within a 15-second time period.

ESCAPE observations were conducted in April, 1989. Each child was observed for

three 10-minute samples, distributed across different days and time periods.

Observations were conducted on all children in all classrooms. The only exception

was one more intensive intervention subject who left school before observations were

conducted. (This child was posttested.)

To assess the reliability of the observation system, two observers recorded data

concurrently and independently for 25% of the samples. Agreement between observers,

calculated as the percentage of intervals in which both observers selected the same

2
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Table 6.4

ESCAPE Variable and Categories Within Variables for Jordan intensity Study

Ecology Variables

A. Designated Activity
The overall format on structure of the activity In which the teacher has placed the target child.

Snack Play Transition Preacademics
Fine Motor Music/Dance/Recitation Clean-up Class Business
Story Seff-Care Gross Motor Time Out
Language Programming

B. Activity initiator

The person who selected the activity in which the target child was engaged.

Teacher Child No one

C. Materials

Objects with which the target child is engaged or attending to

Large Motor Equipment Art/Writing instructional
Manipulatives Story Books Audio Msual
Bathroom None Other

D. Location

Pretend Play Toys
Food or Food Preparation

The physical placement of the child.

On Floor At Table in Chair On Equipment
In Une Undefined

E. Grouping

Solitary One teacher with one student
Small group Large group

F. Composition

Mix of handicapped and nonhandicapped student within a group.

All handicapped Equal Majority nonhandicapped
Majority handicapped None

Teacher Variables

G. Teacher Definition

Primary adult with whom the target child's interactivg.

Teacher Aide Student Teacher Volunteer
Ancillary Staff Substitute Teacher No Staff

H. Teacher Be havior s

Physical Assisting Gesturing/Signing Approval Disapproval Verbal
Prompting Verbal Instruction Reading Aloud/Singing/Recitation Discussion No Responze

I. Teacher Focus

The direction of the behavior of the coded adult.

Target child only Target child and others t4c rine Other than target child

Student Variables

J. Target Behaviors

Behaviors that indicate student attention, engagement, and for participation.

Academic Work Pretending Manipulating
Gross Motor Behaviors Singing/Reciting/Dancing Self-care
Transition Attention None

9 i " REST COPY AVAILABLE
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Table 6.4 (continued)

ESCAPE Variable and Categories Within Variables for Jordan intensity Study

K. Competing Behaviors

Competing behaviors are those which are commonly considered to be unacceptable.

Acting-out

Verbal Behavior

Verbal or signed expression.

Talk to Teacher

OH-task

Talk to Peer

Self-stimulation None

Undirectea No Talk

category for a particular variable, averaged 95% across variables, with a range from

86 to 100%.

Results from the ecobehavioral observation are presented in Table 6.5. This

table presents mean percentages of time that each variable was observed and analyses

conducted on these variables. In addition, engagement variables are presented.

Engagement values are determined based on a child's behavior across all student

behavior categories during a single interval. Appropriate engagement is hypothesized

to be the primary behavior contributing to child development (Carta et al., 1988).

These results should be interpreted conservatively. Multiple t-tests were

conducted to obtain comparative data and may result in findings of significance, even

when the groups are comparable. A difference that emerges is that the less intensive

classrooms more often used preacademic activities for instructional purposes. The

finding from the designated activity category is supported by results from the

materials category, and student target behaviors category. This finding does nut

in and of itself suggest more intense formats in the less intensive group, only that

a clear preference for one format emerged.
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Table 6.5

Percentage of Time In Categories Observed by the ESCAPE for the Jordan intensity Study

Variable

Less Intensive More Intensive

Valu ESai (SD) n (SD) n

Deel_gnated Activity
Snack 5..k 10.5 28 6.3 10.4 24 .70 .10
Play 5.1 13.7 28 7.5 11.7 24 .51 .18
Transition 18.9 11.7 28 18.9 13.2 24 1.0 0
Preacademlcs 22.6 17.5 28 7.3 10.5 24 .00 -.87
Fine Motor 12.9 14.7 28 20.1 22.9 24 .19 .49
Music/Dance/Recitation 6.3 10.2 28 9.2 13.3 24 .39 .28
Clean-up 1.8 3.6 28 2.5 3.8 24 .49 .19
Class Business 13.3 16.1 28 11.9 13.7 24 .74 -.09
Story 3.9 9.6 28 6.1 12.2 24 .47 .23
Self Care .2 .8 28 1.9 4.4 24 .08 2.13
Gross Motor Programs 9.1 13.2 28 5.3 8.6 24 .21 -.29
Time Out .5 2.5 28 1.5 6.7 24 .48 .40
Language Programming .0 - 28 1.3 6.1 24 .01 .72

Activity Initiator
Teacher 94.4 12.7 28 92.2 10.3 24 .50 -.17
Child 5.6 12.7 28 7.5 10.1 24 .55 .15

Materials
None 31.9 15.9 28 27.8 15.4 24 .36 -.26
Food/Food Preparation Materials 6.5 12.3 28 7.6 11.0 24 .75 .09
Instructional Materials 21.6 18.4 28 5.7 10.2 24 .00 -.86
Manipulative& 7.5 11.5 28 19.8 22.5 24 .02 1.07
ArtfA/riting Materials 5.0 10.2 28 .7 2.7 24 .04 -.42
Pretend Play Toys 2.6 7.1 28 4.0 7.4 24 .50 .20
Large Motor Equipment 8.4 13.9 28 6.0 10.5 24 .49 -.17
Story Books 3.9 9.6 28 7.3 13.0 24 .29 .35
Other Materials 12.6 15.3 28 17.6 15.0 24 .24 .33

Location
At Tables 38.5 27.9 28 41.1 25.9 24 .73 .09
On Floor 17.7 16.5 28 22.0 24.8 24 .48 .26
Undefined Location 7.6 7.9 28 11.8 9.2 24 .08 .53
On Equipment 16.3 27.4 28 6.1 13.7 24 .03 -.37
In Une 1.6 3.4 28 2.8 4.8 24 .32 .35
In Chairs 18.1 20.0 28 14.6 24.1 24 .fri -.18

Grou_ping
Small Group 24.8 26.4 28 38.6 24.7 24 .06 .52
Large Group 71.0 27.1 28 52.8 248 24 .02 -.67
1 Teacher w/ 1 Student 1.5 3.7 28 2.7 8.0 24 .51 .32
Solitary 2.7 5.0 28 4.1 6.0 24 .36 .28

Composition
AJI Handicapped 49.8 46.9 28 75.4 23.6 24 .02 .55
None 4.3 6.0 28 11.3 21.0 24 .13 1.17
Majority Handicapped 10.7 16.1 28 2.6 7.0 24 .02 -.50
Majority Nonhandlcapped 29.9 34.0 28 8.7 13.3 24 .00 -.62
Equal 4.5 8.8 28 .5 2.1 24 .43 -.45

Teacher Definitions
Aide/Paraprofessional 67.5 26.3 28 61.5 27.2 24 .43 -.23
Teacher 17.6 21.3 28 11.9 19.4 24 .32 -.27
Ancillary Staff 1.0 3.7 28 1.5 6.7 24 .73 .14
Volunteer 10.8 12.7 28 24.2 27.1 24 .03 1.06

Teacher Behavior
Physical Assisting 5.8 6.2 28 4.2 4.8 24 .31 -.26
Gesturing/Signing 1.0 2.3 28 .4 1.0 24 .22 -.26
Aeproval 4.7 4.0 28 2.7 3.0 24 .05 -.50
Disapproval 2.7 3.1 28 4.9 3.6 24 .02 .71
Verbal Prompting 13.5 7.8 28 12.0 6.2 24 .43 -.19
Verbal Instruction 16.9 7.9 28 14.3 7.1 24 .21 -.33
Reading/Aloud/Signing/Reciting 4.9 7.9 28 5.0 5.6 24 .97 .01
Discussion 6.6 5.2 28 4.8 6.1 24 .25 -85
No Response 43.4 11.5 28 50.1 12.7 24 .05 .58

(continued)
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Table 6.5 (continued)

Percentage of Time In Categories Observed by the ESCAPE for the Jordan Intensity Study

Variable

Less Intensive More Intensive

Value ESa(SD) n (SD) n

Teacher Focus
No One 43.4 11.5 28 49.4 13.0 24 .08 .52
Other Than Target Child 28.0 8.0 28 23.5 11.5 24 .10 -.56
Target Child and Others 17.5 11.3 2,14 lb.0 8.9 24 .39 -.22
Target Child Only 10.5 7.5 28 10.6 9.5 24 .97 .01

Target Behaviors
Academic Work 20.2 16.4 28 6.5 11.2 24 .00 -.84
Pretending 1.8 6.2 28 3.6 6.7 24 .32 .29
Manipulating 12.4 14.2 28 20.5 22.5 24 .13 .57
Gross Motor Behaviors 12.1 16.1 28 8.7 12.3 24 .39 -.21
Sing/Recite/Dance 5.9 9.9 28 8.3 13.2 24 .46 .24
Self-Care Behaviors 3.9 9.6 28 7.9 11.4 24 .17 .42
Transition Behaviors 20.7 10.9 28 19.0 13.0 24 .62 -.16
Attention 23.0 18.3 28 25.1 16.3 24 .66 .11
None .0 28 .1 .5 24

Competing Behaviors
None 78.2 16.0 28 77.4 14.3 24 .84 -.05
Otf-task Behaviors 19.8 14.4 28 18.7 10.7 24 .76 -.08
Self-Stimulation 1.3 2.9 28 1.7 4.6 24 .70 .14
Acting Out Behaviors .5 1.2 28 .3 .8 24 .33 -.17

Talk
No Talk 94.5 6.9 -..0 91.1 7.8 24 .11 -.49
Talk to Teacher 4.0 6.1 28 3.7 5.2 24 .87 -.05
Undirected Talk .9 2.2 28 1.8 3.2 24 .25 .41
Talk to Peer .6 1.3 28 1.5 2.6 24 .17 .69

Engagement
Appropriate Engagement 42.2 19.6 28 43.2 18.6 24 .86 .05
Appropriate Not Engaged 30.8 17.3 28 29.3 16.1 24 .76 -.09
Appropriate Engagjement with Other Behavior 24.7 15.8 28 23.9 11.2 24 .84 -.05
Appropriate-Not Engaged with Other Behavior 2.2 3.8 28 2.9 4.8 24 .54 .18
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Examining variables within and across the teacher categories, the groups appear

more similar than different. Teachers, overall, responded similarly to children in

both groups.

In terms of student behavior categories, the engagement category provides data

of interest. Although students in the different groups may have been required to

perform different target behaviors, levels of appropriate engagement were similar

between the groups. This suggests equal intensity of student behavior between

groups.

Overall, it seems clear that the two groups used different instructional formats

for instructional activities. Unfortunately, present knowledge of these variables

does not allow some formats to be rated as "better" than others. Data on teacher

behavior and student engagement suggest the groups were equally intensive. Based

on these data, the groups were of equal intensity. The issue of the relation of

format differences to intensity will require further analysis.

Cost of alternative interventions. The cost analysis for this study was

conducted during the 1988-89 school year. Costs are based on those classrooms

involved in the study (two less intensive, two more intensive). Cost estimates are

based on a class of 15 students. Even though the number of subjects for the study

was not 15/class in all classes, classes were designed for 15 students. Cost data

were obtained using the ingredients approach. As shown in Table 6.6, each

alternative used direct service and administrative personnel, occupancy equipment,

transportation, and materials and supplies in varying amounts according to the

intensity of program.

The less intensive program cost $3,076 per child compared to $5,031 per chlld

for the more intensive program, a difference of $1,955. The average cost per child

for the less intensive program is divided by the number of days those children

received intervention, 108 days, to obtain the average cost per day equal to $28.48

2' ')
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Te ale 6.6

Cost Per Child ft"( Jordan Intensity Study

Resources Less Intensive
(N = 30)

More Intensive
(N = 30)

Agency Resources

Direct Services $1,747 $3,205
Administration

Preschool 584 584
District 33 55

Occupancy 203 338
Equipment 67 112
Transportation

Children 380 634
Staff 13 21

Materials/Supplies 49 82

TOTAL Maat

per child. Similarli, the more intensive program, which provided 184 days of

intervention per child, cost $27.34 per child per day. Daily costs were roughly

equivalent. The difference in average total cost per child between the more and less

intensive programs clearly results from the extra days of intervention rather than

other cost differences.

The three-day program operated one morning and one afternoon class for two hours

per day, three days per week. Direct service personnel included a teacher, a speech

and language therapist, a physical therapist, an occupational therapist, and two

aides in each class. The five-day program also operated a morning and afternoon

session. Classes were held for two hours per day, five days per week. The same

staff conducted the five-day intervention with the addition of two aides. Of course,

direct service staff reported devoting more of their total FTE to the five-day

2 ..
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program. The salaries and benefits for direct service personnel were determined

according to their FTE devoted to each program alternative.

Preschool administrative personnel included salaries and benefits for the

program director and a secretary. Interestingly, they reported spending approximate-

ly the same proportion of FTE on administrative duties for both programs. District

administration includes the school principal, the special education director, and

other necessary district administration, as well as the bus drivers and bus aides.

The administrative cost of operating the program on the district level was calculated

according to the district's indirect rate for operating federal programs (1.1%).

Occupancy charges, including space, maintenance, utilities, and insurance costs were

based on the school district leasing cost of $6 per square foot per year. One

thousand thirteen square feet were allocated for the three-day program, and 1,688

square feet for the five-day program. Annual equipment cost was determined by taking

inventory of all instructional materials, office furriture and equipment. Market

replacement values were then applied to each item, costs were annualized accounting

for interest and depreciation, and prorated according to usage by each alternative.

Child transportation included fuel, maintenance, depreciation, and the

annualized cost of car seats/restraints. As previously noted, t!'e cost for drivers,

bus aides, and transportation administration are included under "administration."

Scaff travel was based on actual mileage (at $.205 per mile) for the teachers and

therapists travel related to the respective intervention programs. The cost of

materials and supplies were assessed based on actual usage of these items by each

alternative. Economic analyses comparing the costs and effects of each program are

in progress.

1104aa Collection

At pretest, parents of each subject who participated in the study provided

demographic information. All children were administered the Battelle Developmental

2 `-
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Inventory (BOI) (Newborg et al., 1984). The BDI measures five developmental dumain:

personal-social, adaptive, motor, communication, and cognitive. A total BDI score,

based on all domains, can also be determined. The BDI is being used to assess child

outcomes for each of the studies being conducted by EIRI. This measure was selected

for use based on the finding of an expert panel convened to help EIRI determine

appropriate measures. (More information on the BDI and other EIRI measures may be

found in the EIRI 1987/88 Annual Report.)

Parents of children in the study also completed the following scales of family

functioning at pretest: Parenting Stress Index (PSI; Abidin, 1986), Family Resource

Scale (FRS; Dunst & Leet, 1985), the Family Support Scale (FSS; Dunst, Jenkins, &

Trivette, 1984), Family Inventory of Life Events (FILE; McCubbin, Patterson, &

Wilson, 1983), and the Family Adaptability and Cohesion Evaluation Scales III (FACES

III; Olson, Portner, & Levee, 1985). These measures assessed, respectively: parent

stress, family resources, family support, occurrence of recent significant life

events, and functioning of the family in respect to an "ideal" family. When

possible, the FSS was completed by both parents. These family measures are par of

a core battery of instruments used by URI. As discussed earlier, family functioning

has been an overlooked variable in early intervention research (Casto & Mastropieri,

1986; Dunst, 1986). Although, theoretically, it is assumed early intervention will

effect families (Bronfenbrenner, 1979), the specific areas that may be impacted are

unknown and may vary dependent on type of intervention. The battery of family

functioning measures used here will help to elucidate areas of functioning that may

be affecteu.

At posttest, a similar course of events occurred. Parents of children in the

study returned for a test session with their child. The core measures dcscribed

above were again completed. Parents also provided information on aspv.ts of

treatment verification.
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Also at posttest, a number of complimentary measures were administered. These

complementary reasures were site specific and were used to address issues related

to the type of EIRI study (e.g., intensity, program variation, etc.) being

investigated. The complimentary measures at this site consisted of instruments

ccmpleted by parents and teachers.

A c.omplimentary measure completed by both the teacher and parent was the

Perceptions of Developmental Status (PODS) (Bagnato & Neisworth, 1989). The PODS

evaluates adult perceptions of child capabilities on 20 developmental dimensions,

which encompass seven domains. Impressions of the child may lead to differences in

how teachers and other significant adults interact with the child. Staff of the

Jordan program expressed their opinions that the intensity differences May impact

more heavily on the soclal/survival skills than on developmental skills. Therefore,

this instrument was selected.

In response to similar concerns, the Looper-Farran Behavior Rating Scale (CFBRS)

(Cooper 8 Farran, 1988) was completed by teachers. The purpose of the CFBRS ic to

assess behaviors necessary for successful kindergarten adjustment. The CHAS

assesses both interpersonal and work-related skills.

The Joseph Preschool and Primary Self-Conceot Inventory (Joseph) was

administered to children. The Joseph is a child-administered test of self-concept.

Self-concept may be an area of development affected by early intervention that may

impact on future school success.

Recruitment trainim and monitoring of dia nosticians. As a result of the

location of this site and its proximity to other EIRI sites, a pool of diagnosticians

were available to administer BDIs. Diagnusticians were graduate studencs in Special

Education or Psychology at either Utah State University or the University of Utah.

All diagnosticians had received EIRI BDI training. This training included an

extensive inservice on BDI administration and scoring. Each examiner was alsv
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required to administer a minimum of three BDIs, two of which were observed for

quality control. Further, each examiner was "shadow scored" for reliability at least

once during each test period. Before posttest, two other people were trained as BDI

diagnosticians. These people were certified teachers who were not engaged in full-

time work. The same training and quality control procedures described above applied

for these people. An average of 9% of all tests were "shadow scored" for interrater

reliability. Average agreement was 90% and ranged from 77 to 100%.

Ail Josephs were administered by one diagnostician. This diagnostician was a

graduate student in the School Psychology Program at the University of Utah. The

site coordinator provided training on the Joseph prior to the first administration.

Children were admini!.tered the Joseph during their school day.

Pretesting. Pretest data were collected at the beginning of the academic year.

The specific measfires administered nd procedures for administration have been

detailed above.

First posttesting. All children in the study were administered their first

posttest at the end of the first academic year (May and June). Posttesting consisted

of the core and complimentary measiires described above.

Second posttesting. The second posttesting will occur at the end of the 1989-

90 academic year. Some children will be in the school-age program while others will

remain in the preschool intervention program.

Results and Discussion

The focus of this section will be on those subjects who have completed one year

of intervention. This is the only year of intervention these s bjects will receive.

Aoalyses tlr this report are on data obtained from the cure and complimentary

measures.
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Comparability of Groups on Pretest Measures

The comparability of groups on demographic characteristics was presented in

Table 6.2 and discussed earlier. A difference was observed for 5 of 17 variables

in those comparisons. Group differences on family and child pretest measures are

presented in Table 6.7. Using the same cut-off value for assessing significance as

in the demographic analysis, p < .05 or effect size > .50, subjects were comparable

on all BDI domains, on the BDI Total score, and for chronological age at pretest.

On measures of parent and family functioning, group differences were found only on

the FACES measure of cohesion. Parents of subjects in the less intensive group

indicated a stronger connection of individual family members to the family than the

more intensive group. For all other measures of family functioning, including the

measures that would suggest differences in the areas of family stress, family

resources, family structure, and support systems available to families, the two

groups were not significantly different when they entered the study. Overall, the

groups were comparable on child and family functioning measures at pretest.

Measures of Family and Child Functioning

Effects for the measures of family and child functioning were obtained using

an analysis of covariance procedure completed on SPSS-PC. Covariates for these

analyses were selected based on two factors. Variables on which groups were found

to be significantly different at pretest were included as covariates. Correlations

between all pretest measures and child ald family outcome measures were obtained.

Measures that correla+ed significantly were entered into a multiple regression

formula using the child outcome measure as the eependent variable. Measures found

significant in this analysis were also considered as possible covariates. This

process was undertaken in order to maximize the correlation with the outcome variable

in question while including those pretest and demographic variables for which there

2" r-
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Table 6.7

Comparability of Groups on Pretest Measures for Jordan Intensity Site

Less Intensive More intensive

Variable (SD) n (SD) n Value ESa

Age in months at pretest 50.0 6.8 28 50.3 6.3 25 ,88 .04

Battelle Developmental
Inventory (1301)

Das for:

Personal Social 62.3 17.9 28 60.7 13.7 25 .84
Adaptive Behavior 64.1 20.7 28 67.4 14.1 25 .40 .16
Motor 64.6 20.5 28 68.2 16.1 25 .49 .18
Communication 56.7 14.8 28 55.5 11.0 25 .78 -.08
Cognitive 63.9 16.6 28 25 .91 -.0263.5 14.5

TOTAL 61.5 13.6 28 61.7 9.5 25 .78 .01

Parenting Stress Index (PSI)"

Total 237.5 29.9 28 233.7 55.4 25 .75 .13
(range 101 to 504)

Child Related 112.5 17.9 28 114.6 30.3 25 .78 -.06
(range 54 to 270)

Other Related 125.0 19.1 28 119.1 30.1 25 28 .31
(range 101 to 504)

Family Adaptation and Cohesion
Evaluation Scales (FACES) +

.35 .3Adaptation 4.0 2.5 28 4 25 .54 -.2
(range 0 to 26)

Cohesion 3.5 2.6 28 4.9 2.5 25 .05 -.54
(range 0 to 30)

TOTAL 5.6 3.0 28 7.0 3.3 25 .13 -.47
(range 0 to 40)

Family Resource Scale (FRS)... 116.1 15.3 28 122.8 20.2 25 .18 .44
(range 30 to 150)

Family Support Scale (FSS)
,

2.1 .7 28 2.1 .7 25 .99 .0Total Score
(range 0 to 4)

Family Index of Life Events (FILE)" 9.8 5.1 28 11.4 7.9 20 .40 -.31(range 0 to 71)

NOTES: Statistical analysis for BDI scores were conducted using raw scores for each of the scales. Ftv ease of Interpretation, the
information in this table has been converted from the raw scores to a ratio Development Quotient (DO) by dividing the "age
equivalent° (AE) score reported in the technical manual for each child's raw score by the child's chronological age at time
of testIng.

Scores for each subscale of the FACES are derived from the ideal° score reported In the technical manual. Scores reported
in the table indicate the distanr a from *it.dar in raw score units. A soore of 0 is best.

Analyses for the FSS and FRS are based on raw scores indicating number of supports or resouroes reported as being
available. Higher scores are considered better. For the FSS, the score presented represents the sum of perceived support
divided by the number of reported sources.

The PSI and FILE are based on raw scores where lower scores are considered better.

Effect Size (ES) is defined here as the difference between the groups (Less Intensive minus More Intensive) on the ANCOVA
adjusted scores, divided by the unadjusted standard deviation of the Lass Intensive Group (see Glass, 1976; Talimadge, 1977
and Comm, 1977 for a more general discussion of the concept of Effect Size). For the PSI, Feces, and FILE, the numerator
for the ES Is calculated as: More intensive minus Less Intensive as lower scores are preferred.

2,r2 , BEST COPY AVAILABLE



Jordan

218

were significant differences between the less intensive and more intensive group.

The specific covariates used for each analysis are included in the tables.

FkmuRs cl Child Functioning

Twenty-three child functioning variables were examined and are presented in

Table 6.8. The p values at 2 < .05 suggest significance for only three child

functioning measures (BDI motor, BDI cognitive, and teacher PODS sensorimotor). The

p-value of .00 for average length of intervention in days gives further evidence of

the design differences between the more intensive intervention of the experimental

group as compared to the control group. The measure of effect size, using a cutoff

of .50, shows three variables as possibly having functional significance. One of

these variables (PODS sensorimotor) has both a significant effect size and p value,

leaving group differences for child functioning on five variables. Four of these

five favor the more intensive group.

The CFBRS measure of Interpersonal Skills demonstrates a higher value for the

less intensive subjects. This indicates better personal-social skills for these

subjects as demonstrated in classroom situations. The CFBRS finding in the area of

interpersonal skills is not reflected by the BDI personal-social domain. This may

have occurred because the teacher completed the CFBRS, where the parent reported on

personal-social skills for the BDI.

The results of the analris offer some evidence that the more intensive

condition resulted in higher measures of child functioning than the less intensive

condition. P values that were significant and favored the more intensive group

appear for the BDI motor and cognitive domains. Further, the Joseph gives an effect

size of .61 in favor of the more intensive intervention program (although a p value

of .11 does not clearly confirm the effect size finding). The BDI motor skill result

is supported by the teacher reported sensorimotor PODS score (an area which includes

gross and fine motor functioning). A p value of .001 and effect size of .50 for this
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Table 6.8

Posttest Measures of Child Functioning for Jordan Intensity Study

Variable' Covariates+

Less Intensive More intensive

ANCOVA
F ES

P
Value(SD) Adj i n (SD) Adj i n

Average length of
intervention in days

- 109. 2.5 - 28 178 11.4 - 25 977.5 27.6 .00

Average length of
intervention in months

- 9 00 - 28 8.88 .60 - 25 1.12 .00 .29

Age in months at posttest - 57 6.8 - 29 57 7.9 - 25 0.10 .00 .75

Battelle Developmental
inventory

Personal Social 1, 8, 18, 19 110 27 112 28 114 23 113 25 .08 .04 .77
AJaptive Behavior 2, 8, 18, 19 72 15 73 28 77 10 76 25 1.40 .20 .24
Motor 3, 8, 18, 19 98 20 99 28 106 18 105 25 4.95 .30 .03
Communication 4, 8, 18, 19 55 16 54 28 54 13 55 25 .02 .06 .89
Cognitive 5, 8, 18, 19 45 12 45 28 48 12 49 25 4.26 .33 .05
TOTAL 6, 8, 18, 19 381 73 384 28 400 58 397 25 3.03 .18 .09

Joseph TOTAL 1, 8, 18, 19 17.3 3.1 16.8 28 18 2 5.3 18.7 24 2.64 .61 .11

Cooper-Farran Behavior
Rating Scale (CFBRS)

IPS 6, 8, 18, 19 5.5 .6 5.4 23 5.0 .8 5.0 21 3.66 -.67 .06
WRS 6, 8, 18, . 3.8 1.0 3.9 28 3.8 1.0 3.8 23 .01 -.10 .93

Perceptions of Dev.
Status (PODS) by Teacher

General Development 6, 8, 18, 19 2.9 .9 2.9 28 3,2 .6 3.2 25 2.51 .r, .12
Communication 5, 8, 18, 19 3.2 .7 3.1 28 3.3 .6 3.3 25 .29 .14 .59
Sensorimotor 3, 8, 18, 19 3.9 .6 4,0 28 4.4 .4 4.3 25 12.72 .50 .001
Physical 3, 8, 18, 19 3.9 1.0 4.0 28 4.2 .6 4.1 25 .52 .10 .47
Self Regulation 3, 8, 18, 19 3.5 .9 3.5 28 3.6 1.0 3.6 25 .33 .11 .57
Cognition 5, 8, 18, 19 2.7 1.0 2.8 28 3.0 .8 2.9 25 .45 .10 .51
Self-Social 6, 8, 18, 19 3.3 1.0 3.2 28 3.4 .8 3.5 25 .68 .10 .41

Parent PODS

General Development 2, 8, 18, 19 3.6 3.5 28 3.3 .7 3.3 2 .82 -.25 .37
Communication 1, 8, 18, 19 3.6 .0 3.5 28 3.6 .7 3.7 24 1.17 .33 .28
Sensorimotor 3, 8, 18, 19 4.1 .5 4.2 28 4.4 .4 4.4 24 2.05 .40 .16
Physical 2, 8, 18, 19 4.3 .5 4.3 28 4.4 .5 4.4 24 .34 .20 .56
Self Regulation 1, 8, 18, 19 4.0 .6 4.0 28 3.9 .8 3.9 24 .68 -.17 .42
Cognition 6, 8, 18, 19 3.6 .8 3.7 28 3.5 .8 3.5 24 .77 -.25 .39
Self-Social 6, 8, 18, 19 3.9 .5 3.9 28 3.8 .8 3.7 24 1.10 -.40 .30

NOTES: Statistical Analysis for assessment instruments were conducted using raw scores for each of the scales and these are
presented.

Effect Size (ES) is defined here as the difference between the groups (More Intensive minus Less intensive) on the
ANCOVA adjusted scores, divided by the unadjusted standard deviation of the Less Intensive intervention Group (see Glass,
1976; Talimadge, 1977; and Cohen, 1977 for a more general discustion of the concept of Effect Size).

Covariates: 1 = BDI Personal Social, 2 al BDI Adaptive Behavior, 3 = BDI Motor, 4 = BDI Communication, 5 = BDI
Cognitive, 6 = BDI Total, 7 = BDI Expressive Communication, 8 = FACES Cohesion, 9 It FACES Adaptation, 10 al
FACES Total, 11 = PSI Child Related, 12 = PSI Other Related, 13 = PSI Total, 14 = FRS Total, 15 = FILE Total, 16

FSS Total (mother), 17 = FSS Total (Father), 18 = Mothers year of Education, 19 = Number of Siblings Living at
Home.
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area of PODS implies that teacher of subject in the more intensive group perceived

better motor functioning for these subjects than the less intensive subjects. In

fact, all the significant p values favor the more intensive group. However, the

intensity of the intervention.did not affect most outcomes of child functioning that

were directly assessed nor did it affect most teacher perceptions. No parent

perceptions were affected.

Results of Family Functioning

Table 6.9 presents the effects of alternate degrees of intensity on measures

of family func ioning at posttest from the PSI, FACES, FRS, FILE, and FSS. Two

variables in this table are worthy of discussion. The Total PSI p value, a p = .06,

indicates higher parental stress for the less intensive group than the more

intensive. The other tests of family stress are not different between groups. The

FACES measure of cohesion also shows a difference between families of the subjects,

with the more intensive group reporting less family cohesiveness than the less

intensive group.

Family members who have lower scores on the FACES cohesion indicate a more

positive emotional bonding with one another than families that score higher on this

test. The same famine; are indicating a higher level of stress, through their total

PSI score, which includes the following subscales for child characteristics:

adaptability, acceptability, demandingness, mood, activity level, and reinforcing

qualities; and parent characteristics, including depression, attachment, restriction

of role, sense of competence, social isolation, relationship with spouse, and health.

Child and parent characteristics such as acceptability and social isolation may

affect feelings of cohesion and enmeshment in those families. FACES attempts to

measure the level of family satisfaction by evaluating the difference between actual

family functioning in areas like bonding, coalitions, and interests and those

perceived by the family as ideal functioning for the same areas. The less intensive
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Table 8.9

Posttest Measures of Family Functioning for Jordan intensity Study

Less Intently* More kttenaive

Variable' Coverlets's+
ANCOVA

F ES
P

Value(SD) AO %le n x (SD) Adj x Silo n

Parenjing Stress Index
(PSI)6

Child Related
(range to )

8, 11, 18, 19 118 26 119 88 28 112 22 111 76 25 2.54 .31 .12

Other Related
(range to )

8, 12, 18, 19 131 17 128 63 28 117 26 120 48 25 2.62 .47 .11

TOTAL
(range to )

8, 13, 18, 19 249 39 247 78 28 229 43 231 63 25 3.80 .41 .05

Family Adaptation and
Cohesion Evaluation
Scales (FACES) +

Cohesion
(range to )

8, 18, 19 2.8 2.1 3.0 28 5.1 3.7 4.9 25 4.94 -.90 .03

Adaptation
(range to )

8, 9, 181 19 3.7 2.7 3.5 28 3.7 1.9 3.9 25 .41 -.15 .52

TOTAL
(range to )

8, 10, 18, 19 5.2 2.6 5.2 28 6.7 3.4 6.7 25 2.72 -.58 .11

Family Resource Scale 8, 14, 18, 19 123 15 125 65 28 125 17 122 57 25 1.43 .27 .24
(FRS)"

(range to )

Family Index of Ufe
Events (ALE)* +

(range to )

8, 15, 18, 19 9.5 5.5 10.0 40 28 8.9 6.5 8.5 47 25 .98 .27 .33

Family Support Scale 8, 16, 18, 19 2.0 .3 2.0 28 2.2 .8 2.2 22 1.88 .25 .18
(FSS) Tptal Score by
mother,"

NOTES: " Analyses for the PSI and FILE are based on raw scores. Lower scores are considered better.
EIP Analysis for the FSS is based on a total score calculated by dividing the sum of perceived support by total number

of sources. Higher scores, are considered better.

Scores for each of the FACES are derived from the Ideal' score reported in the manual. Scores reported in the table
indicate the distance from Ideal' in raw score units. A score of 0 is best.

Analyses for the FRS is based on raw scores where higher scores indicate greater resources.

Although anabrees were based on raw scores, percentile information is presented for ease of interpretation on the PSI,
FRS, and FILE. Percentile information is based on the raw score or adjusted raw score and was obtained from data
collected across all EMI longitudinal studies for the FRS. Percentile information for the PSI and FILE are based on the
authors' normative sample.

Effect Size (ES) is defined here as the difference between the groups (Less Intensive minus More Intensive) on the
ANCOVA adjusted scores, divided by the unadjusted standard deviation of the Less Intensive Group (see Glass, 1976;
Tallmadge, 1977 and Cohen, 1977 for a more general discussion of tho concept of Effect Size). l'or the PSI, Faces,
and FILE, the numerator for the ES is calculated as: More Intensive minus Less Intensive 113 lower scores are preferred.

Covariates: 1 BDI Personal Social, 2 as BD Adaptive Behavior, 3 = BDI Motor, 4 = BDI Communication, 5 = BDI
Cognitive, 6 = BDI Total, 7 = BDI Expressive Communication, 8 = FACE3 Cohesion, 9 i= FACES Adaptation, 10 =
FACES Total, 11 = PSI Child Related, 12 at PSI Other Related, 13 = PSI Total, 14 = FRS Total, 15 r, FILE Total, 16

FSS Total (mother), 17 = FSS Total (Father), 18 = Mothers year of Education, 19 = Number of Siblings Living at
Home.
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group indicated that their ideal picture of family cohesion was closer to the

family's actual level of cohesion than the more intensive group's responses

indicated.

It is possible that the increase in motor skills of the more intensive group

relative to those of the less intensive group improved the more intensive group's

stress score, in particular as it affected health of the family. Of the ten

variables of family functioning that were evaluated, it may be more significant that

eight of these were not significant. The differences in the remaining two may be

due to sampling fluctuation.

Conclusions

This study compared two common intensities of preschool intervention for

children with handicaps; a three-day.2er-week vs. a five-day-per-week program.

Results from the Battelle Developmental Inventory, on the motor and cognitive

domains, favor the more intensive group. Parent and teacher perceptions of child

development were not, overall, differentially affected by program. There is weak

evidence in favor of increased self-concept in the more intensive group and, clearly,

less development of interpersonal skills.

The results from measures of family functioning are mostly equivocal. Parent

stress was higher in the less intensive group, yet these families were more cohesive

at posttest. It is possible that stress related to intervention was increased as

a result of an inconsistent schedule for the child. This inconsistent schedule,

although affecting stress in a negative way, may increase parent/child contact time

and possibly affect cohesion in a positive way.

Overall, these results suggest a small benefit on developmental skills of the

more intensive program. The gains of the more intensive group in motor skills as

it is confirmed by two different motor measures, the BD1 and the Teacher PODS, can
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be clearly attributed to the different intensity of intervention. The gains in motor

skills made by the more intensive subjects as measured by effect size of the BDI and

PODS implies a 1/3 to 1/2 standard deviation increase in motor skills above the

control subjects. This moves the more intensive subjects from the second percentile

level of motor development to the fifth percentile for their age group. The cost

of this difference in development is about $2 000 per child or a 70% higher level

of spending on the more intensive group than on the less intensive subjects to

achieve this gain in motor skills. Other, ncn-motor, benefits may also have resulted

from this increased spending. The positive effect size of the Joseph and the BDI

cognitive p-value must be interpreted more cautiously as they are not confirmA by

other similar measures of self-concept and cognition such as the PODS. There may

also be benefits that result from the increased spending of the more intensive

program that do not appear in the measures used to capture differences in child and

family functioning. These differences may appear in the lives of the children as

they move through primary and secondary school and into adulthood. These benefits

must be weighed against program costs and the needs of a district.

The longitudinal questions raised by this study are also very important. Are

these immediate effects temporary? Another intensity study (Sandow, Clarke, Cox,

& Stewart, 1980) found similar immediate differences that disappeared with time.

Does the more intensive program better prepare children for later school functioning?

Although the current results suggest it does not, measures used may be missing

important qualitative aspects of behavior. These and other questions will be

answered longitudinally.

Future Plans

Intervention activities at this site are completed. Of the children in this

study, 33 will be entering school-age programs in fall, 1989. The large sample size

2"tJ ti
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and the methodological rigor of this study strongly suggest that current results are

valid. No difference would be expected if the study were replicated. The large

numbers of subjects moving to a new program would weaken any attempts at examining

a duration variable combined with the intensity variable.

All subjects in this study will be followed longitudinally. Long-term effects

from the more intense intervention are possible. Conversely, the immediate gains

observed in this study may be temporary. longitudinal data are critical to clearly

understanding the effects of programs of different intensity.

Colldborative activities with the Jordan School District are continuing, and

will serve to keep EIRI informed of the future placements of children involved in

this study. The district will also help to keep us informed of any subjects who move

to other parts of Utah or out of state. Follow-up testing is currently scheduled

for May and June 1990.

Follow-up activities will not only include aspects of the test battery currently

used, but contacts with the child's teacher will be made to obtain teacher reports

of child behavior. The names of each child's teacher will be obtained during the

follow-up testing, along with permission to contact them. Teacher contacts will

occur in the summer to minimize lapses in teacher memory while capitalizing on their

available free time. In addition, a tracking system to prevent future attrition is

in place. This system includes current addresses of subjects and address information

on next of kin. Greeting cards will be sent on appropriate occasions (e.g.,

Birthday, Christmas) to provide an indication if the subject remains at his/her

listed address.

Based on experience with the Jordan School District and the tracking system,

attrition is expected to be minimal. The findings resulting from these longitudinal

activities will help provide a strong data base to evaluate decisions related to

program intensity.

2 "c
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SALT LAKE CITY IVH PROJECT

Project #7

COMPARISON: Grades I, II, III, and IV Intraventricular Hemorrhage Infants (IVH)
--Services begun at 3 months adjusted age vs. services begun at 18 months adjusted
age.

LOCAL CONTACT PERSONS: Gary Chan, University of Utah Medical Center; Jack
Dolcourt, Primary Children's Medical Center

EIRI COORDiNATOR: Nancy Immel

LOCATION: Salt Lake City, Utah

DATE OF REPORT: 10-9-89

Rationale for the Study

Since the implementation of Public

Law 94-142, an act which made provisions

for educational assistance to all

handicapped children, there has been a

dramatic increase in the availability

and quality of services for handicapped

infants and children (Mulliken &

Buckley, 1983). Public Law 99-457 has

brought about another dramatic increase. These increases have been accompanied by

a heighttned public awareness of the importance of treating the infant once a

handicap has been identified, and of directing efforts toward earlier identification,

prediction, and prevention of such conditions (Bennett, 1987).

In the search for early identification strategies, Bennett (1987) has suggested

that the low birthweight infant may be the prototype for understanding the

development of most biologically at-risk infants. This statement is made because

survival rates for low birthweight infants bear a direct relationship to their
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birthweights, and the surviving infants are particularly vulnerable to handicapping

conditions. One particular subset of low birthweight infants, those infants who have

experienced cerebral intraventricular hemorrhage (IVH), was selzcted for this study.

The National Center for Health Statistics (1989) reports that 6.8% of all live

births in 1986 were of infants weighing less than 2500 g; infants weighing less than

1500 g accounted for 1.2% of live births. Approximately 40% a low birthweight

infants experience IVH (Bowerman, Donne, Silverman, & Joffe, 1984). This high

incidence of IVH has caused the condition to be seen as the major health problem in

the Neonatal Intensive Care Unit (NICU) (Volpe, 1987). In fact, a distinguishing

characteristic of IVH infants is their propensity to develop serious medical

complications (Sostek, Smith, Katz, & Grant, 1987).

An estimated 50-60% of infants who suffer IVH survive (Volpe, 1981): however,

information on the future developmental progress in this population is limited and

controversial (Hynd et al., 1984). Sostek et al. (1987) found that although level

of Grade I or II vs. Grade III or IV IVH was not related to Bayley mental and motor

scores at two years of age, as a group, 40% of the children suffering IVH showed

severe delays. At older ages, the findings are somewhat equivocal. For example,

Williamson, Desmond, Wllson, Andrew, and Garcia-Prats (1982) found that 29% of IVH

Stage One and Two LBW infants exhibited moderate handicapping conditions by tne age

of 3, whereas Papile, Munsick-Bruno, and Schaefer (1983) found that only 15% of such

children could be diagnosed as having these handicaps. Both Papile et al. (1983)

and Williamson et al. (1982) found that up to 80% of prematcre LBW survivors who

experienced Stage Three or Four IVH demonstrated moderate to severe handicapping

conditions by the third year of life. Bozynski et al. (1984) suggested that neonatal

IVH typically resulted in motor rather than mental impairment, particularly in

survivors of Grade IV hemorrhage.
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The rationale for using IVH infants was that, given a subject population which

is at extreme risk for experiencing neonatal complications associated with

developmental dysfunctions (e.g., severe asphyxia, intrauterine growth retardation,

neonatal meningitis, encephalitis, seizures, bronchopulnionarydysplasia, respiratory

distress syndrome, apnea, and vision and hearing problems), it was important to

determine if interventions beginning earl) in life could prevent the development of

later handicapping conditions in IVH infants and reduce the levels of stress

experienced by the famili6 of these infants.

An important question which needs further clarification is the age at which

intervention should start for infants who have serious medical problems and who

routinely spend up to three months in intensive care units. Recent early

intervention literature describes various ages at which interventions with low

birthweight infants began and reported conflicting results. The age at which

intervention started ranged from time of admission to the NICU (Resnick, Armstrong,

& Carter, 1988; Resnick, Eyler, Nelson, Eitzman, & Bucciarefli, 1987), to

intervention begun during the last week of NICU hospitalization (Nurcombe et al.,

1984; Rauh, Achenbach, Nurcombe, Howell, & Teti, 1988), to intervention begun at

"term" (infants anticipated delivery date) (Piper et al., 1986), to intervention

begun at 10 months (Bromwich & Parmalee, 1979), and intervention begun at from 12

to 19 months of age (Palmer et al., 1988).

Resnick et al. (1988) reported that the combination of in-hospital multi-modal

intervention and home-based developmental interventifl during the first 12 months

of life resulted in significant gains in child mental development and in the quality

of parent-child interactions. Also reported by Resnick et al. (1987) were the

results of in4ospita1 intervention plus home-based developmental intervention during

the child's first 24 months of life. These results indicated that the infants

receiving intervention scored significantly higher on a measure of both mental and

2
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motor dev:lopment at 12 and 24 months adjusted age than did infants receiving no

intervention.

Taken together, these two studies suggested that early intervention began when

infants are admitted to the NICU results in positive developmental oacomes. Factors

inherent in each study, however, limit the usefulness with which these re:lilts can

be interpreted. For example, in the first, the positive effects found at 12 months

were short-term effects. The positive effects found at 12 and 24 months in the

second study, while pro/iding a comparison at two points in time, were weakened

significantly by the attrition of 75% of the subjects.

Two recent studies looked more specifically at the short-term effects of early

physical therapy services with high-risk infants. In a study of 134 randomly

assigned high-risk infants, where intervention was initiated at the infants'

anticipated delivery date, Piper et al. (1986) found no differences between groups

on any developmental outcome measures following one year of physical therapy services

to the experimental group. Also reporting the efforts of a randcmized study, Palmer

et al. (1988) compared 12 months of physical therapy to 6 months of infant

stimulation followed by 6 months of physical therapy to infants demonstrating spastic

diplegia. Therapy for both groups was initiated when the infants were 12 to 19

months old. Results of the study favored the infants receiving the early infant

stimulation followed by physical therapy on outcome measures of motor, cognitive,

and social development.

Conventional wisdom has suggested that "earlier is better," and White, Bush,

and Casto (1985-86) reported that 18 of 24 reviewers of early intervention literature

indicated that earlier intervention was more effective than later intervention. In

a meta-analysis of 74 studies of early intervention with handicapped children from

birth to 5 years of age, however, Casto and Mastropieri (1986) concluded that there

2,;o
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was little evidence to support "conventional" wisdom. Clearly, there is no consensus

as to the most effective age at which to begin early intervention.

Previous to this stu4, IVH infants in Utah received only medical follow-up.

This situation provided an opportunity to test an early versus later intervention

hypothesis by offering additional services to one group of IVH survivors. EIRI staff

have worked closely with Primary Children's Hospital and the University of Utah

Medical Center in the past, and have established an excellent working relationship

for this longitudinal study. It provides a rare opportunity for a high degree of

replication of another study (Project #8), but with siCficient variation in the

intervention to illuminate some of th f. parameters regardin9 the optimal level of

intervention program for which theory provides no clear guide. From a systems theory

perspective (Ramey, MacPhee, & Yeates, 1982), it seems import:. t to document how

education, social service, and medical systems interact with each other and how each

in turn affects the family system.

Overview cd Study

This study used random assignment procedures to examine tt... differential effects

on children and families of beginning a home-based early intcf-ention program at 3

months corrected chronological age (age corrected for prematurity),1 or to a

comparison group which received the medical follow-up services that have been

available in the past until they are 18 months of age (also corrected for

prematurity). At 18 months, children in both groups received a home-based

intervention program.

Prior to the implementation of services for this research project, the services

to all infants included neonatal care at the respective hospitals and referral to

the Utah State Department of Health Neonatal Follow-Up Clinic or follow-up from

'In other words, a child who is born 4 weeks prematurely would not reach a corrected age of 12 weeks until
16 weeks after birth.

2 1 '
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private physicians. Previous funding for these services was provided by the Utah

State Department of Health. However, those parents who did not access the NICU

follow-up clinic paid for services themselves. This remains the standard level of

care for all infants released from an NICU in the treatment area. Subjects in the

delayed intervention group received no other services associated with this project

until they were 18 months of age. However, parents were free to access other

services in the community if they desired. Parents were queried annually about

services they accessed during the time of the study.

The intervention services for this study began with referral to the project by

staff members at the University of Utah Medical Center and Primary Children's Medical

Center, who initially contacted the parents and referred the interested parents to

the site coordinator. When a child was enrolled, the project provided a package of

services delivered by independent providers, including a licensed physical therapist,

a child development specialist, and trained developmental examiners. The services

provided by these professionals are coordinated by the EIRI site coordinator.

Methods

This section presents the procedures for subject recruitment and assignment,

the demographic characteristics of the groups, a description of the alternative

intervention programs, and a discussion of the procedures for treatment verification

and cost analysis.

Subjects

There are currently 57 children between 10 months of age (age corrected to 40

weeks to control for prematurity) and 54 months (actual ages were used after the

children reach three years of age) enrolled in the study. Subject recruitment ended

in March 19891 at which time a total of 62 subjects were enrolled.

4 ,2 2
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Recruitment. Infants qualified for participation in the study if they were a

patient in a Neonatal Intensive Care Unit (NICU) at either Primary Children's

Hospital or University of Utah's Medical Center, if they experienced perinatal intra-

ventricular hemorrhage (IVH), and if they resided in the catchment area for

treatment. Subjects were matched on severity of hemorrhage and birthweight prior

to random assignment to experimental or control groups. Severity of IVH was divided

into mild (Grades I and II IVH) and severe (Grades III and IV IVH) categories.

Assignment to Groups. Subjects who met the inclusion criteria were identified

upon discharge from the respective NICU. Parents of eligible infants were contacted

via mail by the medical center in which the infant was a patient the month prior to

reaching 3 months corrected age. For each infant who met the study criteria, parents

were required to indicate willingness to participate in either of the experimental

conditions, depending upon where random assignment placed them. Infants were

randomly assigned to the early intervention or delayed intervention conditions by

a roll of a four-sided die after stratification by severity of IVH (mild or severe)

and birthweight (under 1500 g or over 1500 g). Parents were informed of their

infant's assignment after they gave approval to participate in the study.

The only person at the site who knew the actual order of eligibility and

enrollment of subjects was the EIRI site coordinator. In addition, the dates on

which infants were assessed was carefully tracked to ensure that infants were

assigned in the order in which they were eligible for initial pretesting.

Subject attrition. Many of the children in this study had medical concerns

which necessitated returning to the hospital for a period of time, yet the study

was extremely successful in assessing infants on schedule and had very low attrition.

Of the 58 infants enrolled, only one child, who died after the second posttest, was

lost to attrition.
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To minimize attrition, the interveners and site coordinator in this project

maintained updated telephone numbers and addresses for the participants. Data were

collected in person or by mail approximately every 6 months for the child's first

18 months and monthly after 18 months, so there was frequent contact with the

families. Arrangements were also made to provide intervention services and

assessment for those participants who moved to another state. For example, children

were assessed in the states of New Jersey, Georgia, Washington, Wyoming, Colorado,

California, and Idaho. In each case, qualified examiners who were "blind" to the

child's group membership were located to administer follow-up assessments.

Demographic characteristics. Demographic information was gathered by

questionnaires regarding family income, ethnic background, parent occupation, number

of siblings, and primary caretaking responsibilities of the participating families.

Most of the children were from families residing in the urban areas surrounding Salt

Lake City and Ogden, Utah. Seventy-seven percent of the subjects currently lived

in the Salt Lake City and Ogden area, while 16% lived in rural are:1s of Utah, :daho,

or Wyoming. Two families lived in California, one family lived in Georgia, and one

family lived in Washington. The current sample was composed of 89% Caucasian infants

and 11% non-Caucasian infants from both urban and rural areas. Ninety-eight percent

of the participants lived in homes where English was the primary language, and the

greater majority (95%) lived in two-parent families. The educational level of the

mothers ranged from 8th grade to college graduate, with a mean education level of

13.1 years. The fathers' education level ranged from 9th grade to Ph.D., with a mean

of 13.8 years of education. Annual family incomes ranged from $5,000 per year to

over $50,000 per year. Median yearly income for the families was $25,991. A

comparison of the early and delayed intervention groups on demographic

characteristics will be discussed in the Results section.

2 44 4.
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Intervention Programs

The intervention was conducted in two phases for this project. The first phase

provided sensorimotor intervention to the early intervention (experimental) group

beginning at 3 months corrected chronological age, while the delayed intervention

(control) group received the current level of community service (referral to the N1CU

follow up clinic). The second phase, delayed intervention, was received by all

infants in both groups. Delayed intervention began when the infants reached 18

months corrected age and consisted of home- and/or center-based intervention services

based on the Curriculum and Monitoring System (CAMS).

The Curriculum and Monitoring Systems (CAMS) was designed to meet the

educational needs of young handicapped children served by the Multi-Agency Project

for Preschoolers (MAPPS). The project collected data attesting to the efficacy of

the program and was validated as an exemplary program for national dissemination by

the Joint Dissemination Review Panel (JDRP) of the U. S. Department of Education.

It was revalidated in 1986. MAPPS was one of only 21 early intervention projects

validated by the JORP. MAPPS was also a National Diffusion Network (NDN) program

and had replication sites nationwide.

Each ot the CAMS programs were printed in an easy-to-use block style design and

bound in a notebook. This format was selected to allow persons administering the

program to photocopy individual pages for use by the parents or trainers working

directly with the children. With training, CAMS could be used by parents, teachers,

and paraprofessionals in the home or an institutional/school setting. The five CAMS

programs were: (a) receptive language, (b) expressive language, (c) motor

development, (d) self-help skills, and (e) social-emotional development.

The Receptive Language Program teaches the student skills that do not require

him to talk but are necessary in the understanding of oral language. Skills include

identifying objects, following commands, and touching body parts.
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The Expressive Language Program teaches children general speaking skills,

beginning with :he formation of sounds and proceeding through the development of

simple grammatical sentences. It focuses on language-building and articulation.

The Motor Program is designed to teach gross and fine motor skills. The program

stimulates normal motor development, beginning with raising the head and proceeding

through running, hopping, and drawing shapes. This program is intended for children

with mild to moderate impairments.

The Self-Help Program is designed to teach basic skills for self-care. Included

in the curriculum are feeding, dressing, personal hygiene, and toileting skills.

The Social-Emotional Program is designed to teach basic social-emotional skills,

including both child-adult and peer interactions.

Early intervention service. At three months corrected age, children in the

early intervention group were referred to a licenced physical or occupational

therapist for initial sensorimotor evaluation using the CAMS Motor Placement Test.

At that time, scheduling and programming were discussed with the family. Frequency

of intervention was determined by CAMS test scores, the type and quality of the

infant's movement patterns, and the amount of interactive time available to parents.

Most infants were seen one to two times per month during the first few months when

movement patterns were limited. The treatment schedule was flexible so that weekly

visits were scheduled if abnormal patterns or tone were noted, or if significant

delays persisted. However, if normal development with good quality of movement was

proceeding, intervention was limited to monthly or follow-up visits. Similar levels

of early intervention program intensity for low birthweight infants have been

described by Resnick et al. (1987; 1988), Rauh et al. (1988), Field et al. (1980),

Nurcomb et al. (1984), and Piper et al. (1986).

Treatments consisted of activities to encourage appropriate movement patterns

in a normal developmental sequence. The activities were updated constantly to

2
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accommodate progress and were designed to be integrated into daily family routines.

Parents were present during treatment sessions which were approximately 45 minutes

in length and included a review of progress on treatment goals, direct therapy, and

an opportunity for the parent to work with the child. Parents were provided with

written and illustrated home program activities. Parents were asked to work with

the child at home at least 20 minutes per day, five days per week, on techniques they

had learned in the intervention sessions. The level of parental intervention and

program involvement was used in analyzing the outcome for the children to determine

if degree of parent involvement affected developmental outcome of the child.

Attendance and progress were monitored on an ongoing basis by the physical

therapist's progress notes. The CAMS placement test checklist was updated as goals

were met. If a child required other equipment or services, or if the family needed

financial assistance to buy rehabilitation equipment, the physical therapist referred

the fdmily to agencies in the Salt Lake City area or attempted to obtain equipment

no longer being used by other children. The physical therapist also maintained a

supply of equipment which she provided to subjects at no-cost.

Delayed intervention. At 18 months corrected age, the infants in the delayed

intervention group also began to receive intervention services. The focus of

intervention became center- and/or home-based for both early intervention and delayed

intervention children. Therefore, all children at 18 months corrected age were

assessed using the CAMS and goals were established for intervention.

The child development specialist met with the parent and child for one-hour

once each month and provided intervention in the area(s) of need identified by the

CAMS placement test and by parent concerns. The parent was asked to spend 20 minutes

each day 5 days each week providing similar intervention with their child at home.

The child development specialist talked with the parent via telephone at least once

between clinic appointments to check on progress and answer questions.
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A monthly home visit by the child development specialist established goals for

the child dependent upon the CAMS placement test. A typical intervention session

was usually 45-60 minutes in duration. Each session began by asking how the child

was doing and followed up on any problems (medical, family, etc.) discussed at the

last visit. Then, using CAMS, the intervenor assessed the child's progress on the

items suggested for home activities in tae previous session. If the child passed

these items, new activities were suggested and demonstrated. Following the

assessment, the intervenor and child played with selected toys designed to teach age-

appropriate skills (shape sorters, bead stringing, puzzles, etc.). Before the

session ended, the intervenor wrote down the suggested activities, gave examples

showing how to teach these activities, provided appropriate toys if necessary, and

answered any questions the parent had.

For example, if the objective for a child was to point out facial features, the

child development specialist taught the parent an exercise to teach the child facial

features. When the next meeting occurred, the child development specialist asked

the child to point out facial features. If the child showed competence in that area,

a new objective was established. Some children had objectives in several domains,

while others had only one area of delay. The child development specialist also

provided recommendations to parents regarding problems or concerns such as toileting

or behavior. When the child development specialist returned, she had the child

demonstrate the new behavior, and if the child demonstrated competence in that area,

a new objective was chosen and modeled for the parent.

If a child in the delayed intervention group was identified by the placement

test as having a motor delay, s/he was referred to the physical therapist for motor

intervention. Those children in the early intervention group who still required

motor services continued meeting with the physical therapist. If a child who

received motor services in the early intervention group no longer required those

2 4
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services, s/he terminated services with the physical therapist and received services

from the child development specialist only. The physical therapist followed the same

procedures outlined in the early intervention service section.

During the past year, the focus of service provision changed slightly as

appropriate community services became more available to young children with

handicaps. In compliance with P.L. 99-457, the Utah Departments of Health and

Education developed more early intervention and education programs to meet the

special needs of these children. While children in the study continued to reCeive

the interventions as previously described, greater emphasis was placed on assisting

parents in accessing community services when their children entered the delayed

intervention phase. Children hive received both public and private preschool

services, occupational, physical, and speech/language therapies, and services to the

hearing and visually impaired.

In summary, all children began individualized intervention services at 18 months

corrected age. Some children also obtained other services in the community. The

access of services by the family was monitored on a yearly basis when parents

completed an "additional services form."

Treatment verification, A number of procedures were implemented to verify that

treatment was implemented as intended. Table 7.1 shows treatment verification data

for subjects posttested at 18 months CCA (Posttest #1) and at 30 months CCA (Posttest

#2) They include:

1. Collection ofattenclance date. Both home visits and clinic visits were recorded

in the subject's file. Phone contacts also were noted in the subject's chart by both

the physical therapist and child development specialist. For the delayed interven-

tion group, statistics regarding utilization of the NICU follow-up service were

obtained from that agency. Only 2% of the children referred to the NICU follow-up

service actually used that service. Between Pretest and the 18-month Posttest at



Table 7.1

TounsaLY.altiagigailutfaUslaarSity_
Agrapart said%

Variable

3 - 18 months CCA (Posttest 1)
Delayed Early Intervention

Intervention Group Groupr (SD) n X (SD) n

19 30 months
Delayed

PValue Intervention Groupr (SD) n
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CCA (Posttest 2)
Early Intervendon

Group
(SD) n

ofhtlerveaor Wogs
APawls

lavoivessat with
Program

leowiedss of Mlles
Coadidas and Program

Sumas of eAlltrs
Pro rum

Haws aC Sassy Motor
services provided by
Proita
Haws et early
maim servioss
provided by poise

Pores rainy of
satIsfeetlat with Wes
prelims A

Malawi Sewices8
% recsivIsa1 hr.
9Nek
occupstiosal therapy/
MO.

Irsceadviag a 1 br.
preschool or daycare/
IMO.

17

17

. 29

29

2.64

2.18

2.27

.58 22

.73 22

.63 22

18.2 9.2 23

3.86 .36 21

22 - - - 23

30 - - - 23

.69

.27

2.58 .69 19

2.58 .61 19

2.50 .79 18

100.6 158

3.73 .47

.9

11

2.53 .71 19

2.26 .73 19

2.26 .65 19

69 182 19

3.67 .50 9

Value ESS

.83 ...17

.16 -.411

.33 -.3 3

.57 ..19

.75 -.13

rc ES = -.24

AParents involved in each alternative type of intervention rated their satisfaction with the
program on a four-point scale (4 = excellent, 3 = good, 2 = fair, 1 so poor) in response
to seven questions.

* Scores based ce a three-point rating (1 = low, 2 = average, 3 = high) completed by the
intervenor most involved with the family.

$ Information about therapeutic services received by the child in addition to the replier early
Intervention program (e.g., home nursing, physical therapy, tutccing) was obtamed via a
parental quesdonnaire.

A Infants and families in the Delayed Interventice group received no early intervention services
from the SLCfiVH project prior to 18 months of age and thereftee, Intervenor Ratings of
Parents, Total Intervention Sessions Received, and Parent Ratings of Satisfaction, are not
reported. Some infants in the Delayed Intervention group did receive connunity based
services as reflected by Additional Services data.

1The5 e services includesensory motor and developmental intervention.

BEST COPY AVAILABLE
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18 months correct: age, infants in the early intervention group attended an average

of 13.2 physical therapy visits. Between the posttest at 18 months corrected age

and the posttest at 30 month corrected age, the average number of intervention

sessions reflects both physical therapy visits, visits with the developmental

specialist, and visits to community early intervention services.

2. Parent satisfaction with program. Annually, parents were requested to complete

a questionnaire regarding their satisfaction with the intervention services delivered

by this program. The questionnaire consisted of seven program qualities that were

rated on a scale of 1-4, with 4 being the most favorable rating. The seven items

were averaged to give a rating of satisfaction which ranged from 1-4. Parents in

both the early and delayed intervention groups consistently rated the intervention

favorably and group means ranged from 3.73 to 3.86.

3. Intervenorrefihas ofparents. Intervenors rated the parents annually on their

support of, and involvement with, their child's program, and on their knowledge of

their child's condition and program. The parent qualities were rated on a scale of

1-3, where 3 represented the most favorable rating. Mean scores ranged from 2.18

to 2.64, indicating that intervenors rated parents as having above average parent

involvement qualities and as knowing a great deal about their child's condition.

4. Addltionalservices. As part of each posttest evaluation, parents were requested

to provide information about any additional therapeutic services their child received

during the previous year. Table 7.1 shows the percentage of subjects who received

more than 1 hour of occupational, physical, or speech therapy and more than 1 hour

of preschool or daycare per month. The results of the statistical analysis indicated

that there were no significant differences between groups in the percentage of

subjects who received additional services.

5. Slug review. A formal site review of the Salt Lake City IVH project was

completed on July 25, 1989. Those participating in the site review included the site
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coordinator, the physical therapist, and child development specialist. The purpose

of the review was to collect information about the nature and quality of early

intervention services that were delivered, to verify that the research conducted by

EIRI was implemented as intended, and to collect needs assessment data which may be

useful to site administrators.

The site review was conducted as a part of the treatment verification process

which is described in the Treatment Verification Handbook for Research Sites (Frede,

1988), and was implemented according to the general procedures described in the Guide

for Site Reviews of EIRI Research Sites, which is found in Part II of the handbook.

The site review took place at K2D2, the facility where most of the sensorimotor and

CAMS interventions were delivered and included a review of eight randomly-selected

subject records, observations of one sensorimotor and one CAMS intervention session,

interviews with intervenors, and inspection of the facility.

The review team found that there were substantial differences in the services

provided to each group. Intervention services judged to be of high-quality were

provided to the early intervention group prior to 18-months CCA and to both groups

after 18 months CCA. Assessment procedures were carried out regularly, appropriate

plans and records documenting interventions and child progress were in place. It

was found that several of the older subjects in the study were working on the final

objectives in the CAMS curriculum. It was recommended that those children who were

functioning at or above age level continue to be monitored to see if they experience

subsequent problems with regard to developmental delays, but as long as they are

functioning at this level, that specific intervention strategies will not be

implemented.

Based on the site review findings, no further recommendations were offered.

Services continue to be provided to children in both treatment groups as previously

described.

25
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Cost of oltornatfve hitervontions. The cost per child for the early

intervention group (23 children) represents an accumulated cost of intervention from

July 1986 to June 1988, the total program cost for two years and two phases of

intervention as outlined under the intervention program description. The cost per

child for the later intervention group represents the cost for services from the date

these 29 children turned 18 months of age and services began until July 1988.

To arrive at the cost per child, total program costs were determined for each

group and divided by the number of children in the group. As illustrated in Table
; 4

7.2, program costs included direct service and program and university administration,

occupancy, equipment, transportation, and materials and supplies used for the

respective groups.

Table 7.2

Cost per Child for Salt Lake City IVH Slte (1986-88)

12 Months PT + 12
Resources 12 Months Dev. Int.

(N = 29)
Months Dev. Int.

(n = 23)

Agency Resources

Direct service personnel $ 634 $1,922
Administration

program 116 361
university 37 115

Occupancy 71 229
Equipment 41 136
Transportation 17 45
Materials/supplies 27 55

SUBTOTAL $ 943 $2,863

Contributed Resources
Parent Time 655 1,964
Parent Transportation 89 144
SUBTOTAL I-1,11T I27155

Total 1,1182 Elm
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Personnel costs included wages and benefits for the physical therapist, the

developmental specialist, diagnosticians, a graduate assistant, and a secretary.

Each of these were pro-rated according to actual time spent on intervention-related

activities. Research costs in this, and all other resource categories, naturally,

were excluded. Program administration includes salaries and benefits for the

percentage of FTE administrative personnel worked on the project. The university

administrative cost applies to the small portion of the project that was operated

out of Utah State University. For this, the university indirect rate for general,

departmental, and sponsored projects administration was used (31.78%). Occupancy

charges include rent paid for office space, utilities, maintenance, and insurance.

Equipment costs included the cost of office furniture, computers, intervention toys

and treatment equipment, and a supply of equipment available for loan: to parents

(seating devices, walkers, etc.). These costs were based on market replacement

values for each item and annualized at a rate which accounts for interest and

depreciation to determine the annual equipment cost. Agency transportation costs

for home visits were calculated at $.21 per mile based on actual mileage. The cost

for materials and supplies included expenditures on those items.

Because the program relied heavily on parent participation for both intervention

and, as the child became older, for transportation to the center, the opportunity

cost of parent time was also determined. These costs were presented as "contributed

resources" on Table 7.2. Parent time included time spent in (1) center and home

visit sessions with either the physical therapist or the developmental specialist

at one hour each; (2) intervention activities recommended by the program (20 minutes

daily) for each parent and child at home; and (3) transportation time ard expenses.

Parents spent an average of 142 hours in Year One and 71 hours in Year Two in session

with professionals and conducting intervention activities at home. Parent

transportation costs in Year Two were gathered via telephone interview during which



SLC/IVH

243

parents reported the number of trips taken to the center, the round-trip distance,

and travel time. As reported in the economic section of the report, parent time was

assigned the value of $9 per hour based on the average hourly earnings plus benefits

for all working women in the U.S.

Thus, children entering the program at 3 months adjusted age and receiving two

years of individualized intervention from both professionals and their professionally

trained parents cost $4,971 per child while children entering the program later at

18 months and receiving 1 year of service cost $1,687, including the value of parent

time. If costs to parents for their time and transportation were not considered,

the cost oc early intervention for two years was $2,863 per child, while the cost

of delayed intervention for one year was $943 per child. The cost per child for two

years of intervention is more than twice the cost for one year. This can be

attributed to the emphasis on physical therapy in Year One which cost more than

services from the developmental specialist. At 18 months, the program shifted its

emphasis for all children in the program from physical therapy to speech, self-help,

social, and other age-appropriate skills. Barnett and Escobar (198) calculated that

the 1986 dollar costs for estimates of 8 home-based early intervention programs

ranged from $1,500 to $4,500 per child per year. The costs of the services provided

by the SLC/IVH study for early intervention and delayed intervention fell well within

the range cited by Barnett and Escobar (1988) when parent time and transportation

costs were considered. The services of both interventions were below the minimum

figures cited when parent costs were not included. Further economic analyses

relating costs to effects for this site are pending.

Data Collection

Data were collected to determine the effects of intervention upon the child and

the family. The assessment instruments were chosen to provide some consistency of

data collection across sites, but also to provide information about children with
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intraventricular hemorrhage at birth and the unique experiences of their families.

Additional assessments described in this section were administered as the subjects

developed additional skills not present in younger children. Table 7.3 presents a

schedule of pre- and posttest measures and the ages at which they are administered.

Table 7.3

SLC/IVH

Nje (months)

PmteM

3 6

Posttest 1 Posttest 2 Posttest 3 Posttest 4

12 18 30 42 5;

Battelle Developmental Inventory X

FSS X

FRS X

FACES X

SES X

FILE X

PSI X

Additional Services

Child Health

Binet Screening Test

Preschool Language Scale

Draw-A-Person

Visual Motor Integration

Infant Temperament
Questionnaire

x

Toddler Temperament X
Questionnaire

Carey Behavioral Style
Checklist

Child Behavior Checklist

Parent-Child Interaction
Video

Motor Video x

x

x

2 5 fi, ;



SLC/IVH

245

Infants were pretested by the child development specialist, who did not know

the group assignment of the child. Since there was a chance that the child

development specialist could have learned of a child's assignment by posttesting,

posttest diagnosticians were chosen who had no involvement with the project or the

interveners. In this way, it was ensured that diagnosticians were "blind" to the

child's membership involvement in the study.

Child functioning was measured at pre- and posttests with the Battelle

Developmental Inventory (BDI). The BDI is a norm-referenced, standardized assessment

of skill development in children from birth to 8 years of age and assesses five

developmental domains: personal social, adaptive, motor (gross and fine),

communication (receptive and expressive), and cognitive.

Family functioning was also assessed at pretest and at each posttest. The

measures of family functioning included: the Parenting Stress Index (PSI), an

assessment of the stress present in the parent-child system; the Family Adaptability

and Cohesion Evaluation Scales (FACES III), an assessment of the separateness or

connectedness and adaptability of the family members to the family; the Family

Support Scale (FSS), a measure of different sources of support available for families

with young children; the Family Resource Scale (FRS), a measure of different kinds

of resources available to the family, the Family Inventory of Life Events and Changes

(FILE), an assessment of the life events and changes experienced by the family

during the previous 12 months. Family demographic information was gathered through

the Parent Survey.

Recruitment, training. andmonitoring of diagnostician5. Rigorous certification

procedures and requirements were implemented to insure the qualifications and

reliability of the diagnosticians administering assessments for the SLC/IVH study.

Diagnosticians were required to independently become familiar with the BDI through

study of the test manuals and viewing of a videotaped test administration. The
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diagnosticians then completed a 1-1/2 day BDI administration training session

conducted by a certified assessment trainer. During the training session, BDI

testing procedures were explained, demonstrated, and practiced. Following the

training session, diagnosticians completed three practice BDI administrations. The

final practice administration was videotaped and then reviewed by the assessment

coordinator. After the assessment coordinator verified that the diagnostician had

correctly administered the test, the diagnostician began testing children for the

study. Three diagnosticians have completed the requirements to administer the

pretest and posttest measures. One diagnostician has a Ph.D. in psychology, and two

are Ph.D. candidates in psychology. The Ph.D. candidates were recruited from Utah

State University and the University of Utah Graduate Schools.

To maintain records on the continued quality of the test results, shadow scoring

of 10% of test administrations for each diagnostician was conducted by another

trained diagnostician who had three years of experience in administering the BDI.

Interrater reliability indicates that the diagnosticians are administering the tests

with a reliability level above .90. Testing was scheduled directly with the

diagnosticians by the site coordinator.

Pretesting. At 3 months corrected age (prematurity corrected to 40 weeks plus

3 months) all infants were tested with the BD1, and the parents completed the

Parenting Stress Index (PSI), the Family Support Scale, (FSS), the Family Resource

Scale (FRS), the Family Inventory of Life Events and Changes (FILE), and the Family

Adaptability and Cohesion Evaluation Scales (FACES III). All test and questionnaire

protocols were sent to the EIRI site coordinator for scoring and placement in the

EIRI file. Parents were paid $20 for their time in completing the evaluation

session. Th's battery of tests provided information regarding both the infant's

developmental level and early family reaction to the new-born.

2rr0.J
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Interim testing. When infants were 6 months corrected age, their parents were

mailed the Carey Infant Temperament Scale to complete. This questionnaire was

returned directly to the site coordinator via postpaid mail. Parents were paid $10

for their time in completing the questionnaire.

The Carey Infant Temperament Scale assessed the parents' estimate of the

infart's temperament. Scoring categorized the infant into easy, intermediate, slow-

to-warm, and difficult categories. This information was compared with the ratings

of the videotaped parent/child interaction to determine if the chil,'s perceived

temperament affects interactions with the parent. Videotapes of parent-infant

interaction and one of motor development were completed when the infants are 12

months corrected age, by a trained child development specialist or a licensed

physical therapist. These videotaped sequences were rated by trained individuals

who are "blind" to the study design and subject assignment to experimental

conditions. Parents are paid a $10 incentive for videotaping.

The parent-child interaction videotape involved the parent and child in play

activities. In the first section, the mother and child played together for 15

minutes "as they would at home." Then for one minute the parent encouraged the child

to put the toys away. For the next two minutes, the parent read to the child. Then

the parent left the room for 45 seconds. Taping continued for two minutes after

the parent returned to the room.

The videotape of motor functioning followed a specific script. The motor script

encouraged the child to perform the following behaviors (based upon the child's level

of motor development): rea:hing and grasping from a supine position, rolling over

and reaching and grasping from a prone position, creeping and crawling, sitting and

reaching, pulling self up to stand, walking, and squatting to pick up a toy.

18 month posttest. Infants were posttested at 18 months corrected age and

annually thereafter. The infants were administered the BDI and the parents completed

.),
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the PSI, FILE, FACES III, FSS, FRS, a survey of the additional services received by

the child in the last year, a report of child health during the last year, and a

parent socioeconomic survey. Parents were paid $20 for completion of the evaluation.

The posttest data provides information regarding the child's developmental

change in the first 18 months (and yearly thereafter), and the effect of intervention

services upon the child's development.

_alozakAgatEst. The second posttest occurred at 30 months corrected age.

The BDI and the Stanford Binet Intelligence Test Screening Test (Thorndike, Hagon,

& Sattler, 1986) were administered to the subjects. The Stanford-Binet Intelligence

Scale measures general intellectual ability and was standardized for individuals

from 2 to 18 years of age. The screening test consists of one subtest from each

domain and includes the following subtests: vocabulary, pattern analysis,

quantitative, and bead memory. Correlations between the screening-test battery and

the full battery ranged from .92 to .98. In addition to the child functioning

measures completed at 30 months, the parent completed the PSI, FILE, FACES III, FSS,

FRS, a survey of additional services received by the child in the las year, a report

of child health during the last year, the parent socioeconomic survey, and the Carey

Toddler Temperament Questionnaire. In addition, a videotape of parent-child

interaction was completed. Parents were paid $25 for completion of the evaluation.

42 month posttest. The third posttest occurred at 42 months actual

chronological age. The children were tested with the BDI and the Ste "ord Binet

Screening test. They were also administered the Preschool Language Scale (Zimmerman,

Steiner, & Evatt, 1969). The Preschool Language Scale is designed to evaluate

language strengths and deficits in the areas of auditory comprehension and verbal

ability. It also assesses articulation and was designed for children ages 18 months

to 7 years, or children functioning within that age range. Parents were asked to

complete the EIRI battery of family measures, the demographic, additional services,

2f; )
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child health surveys, and a parent-child interaction videotape. Parents were paid

$35 for completing the testing procedures.

34 month posttest. The 54-month posttest included the BDI, the Stanford-Binet

screening test, the PLS, the EIRI battery of family measures, the demographic,

additional services, and child health surveys, and a parent-child interaction

videotape. In addition, further information was gathered regarding neuropsycho-

logical and behavioral functioning through assessment instruments that were not

appropriate for younger children. Neuropsychological assessment provided information

regarding not only areas of brain dysfunction, but attentional problems and learning

disabilities. Included in the 54-month posttest were the Child Behavior Checklist

(Achenbach, 1988), the Test of Visual Motor Integration (Beery, 1989), and the Draw-

A-Man test (Harris, 1963).

The Child Behavior Che:klist was standardized for children from 4 - 16 years

of age. It was designed to identify child competencies and behavior problems and

was completed by the parent. It is reported to have good psychometric properties

and has been widely used in both clinical and research settings.

The Test of Visual Motor Integration (VMI) is a standardized assessment of the

development of eye-hand coordination skills. The test is designed for children 4 -

17 years of age. The VMI has also been used widely in clinical and research

settings and has been found to predict school success when used in conjunction with

other assessments.

The Draw-a-Man test is a non-verbal test designed for children from 3 years 0

months to 15 years 11 months of age. The test provides an estimite of developmental

level and yields useful information when it is included in an assessment battery

(Sattler, 1988). Parents were paid $35 for completing the 54-month assessment

battery. The posttesting schedule and number of infants assessed appears below as

Table 7.4.
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Table 7.4

Testing Schedule tor IVH Study

Time of Assessment Number Assessed to Date

3 Months 58
18 Months 52

30 Months 40

42 Months 21

54 Months 1

Results and Discussion

The purpose of the Salt Lake City IVH study was to compare the effectiveness

of intervention begun early (at 3 months adjusted age) to intervention begun later

(at 18 months adjusted age) for children with a history of perinatal intraventricular

hemorrhage. The children were pretested when they were 3 months corrected age, and

posttested at 18 months corrected age and yearly thereafter. The posttest analyses

reported here included all children who received the 18- and 30-month posttest.

Comparability of Groups on Pretest Measures

Analysis of pretest comparability of the groups on family demographic

characteristics, child medical characteristics and child and family functioning were

performed for (a) all subjects participating in the study, (b) those subjects

posttested at 18 months CCA, and (c) those subjects posttested at 30 months CCA.

Analysis of family demographic characteristics (Table 7.5) indicated that of the 17

variables on which comparisons were made, there were statistically significant

differences between the groups for only two (years of education for the father and

percent of fathers employed as technical managerial or above). Given the many

variables on which comparisons were made, it is not surprising that there were

2f b.,
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Table 7.5

oftlibillaftleffkilgitort Study

Active Subjects Enrolled by June 1, 1989
Delayed

kitesvention Early Inteevendon

Variable (SD) P 8
sr (SD) n Value ES

Ate of child in soothe
ee of 7/119

Age et mother In psis

Age of father lo yore

Percent male

Wan et education foe
mother se

Wan of adman= kr
father's

Poems with both
wenn living et heft

Parent et &Una whe
easestian.

Hours yea week mother

wollkord

Noon per week Whin
employed-

37.3 (10.7)

21.3 ( 4.9)

30.7 5.7)

52

123 ( 2.3)

13.1 ( 2.3)

100 (1.32)

. 14

103 (17.7)

424 (13.9)

Peruses of mothers 23
employed me whisks'
inene1orld et shove*

Percent of helm 19
employed me lefties'
manessdal or above.

T001 boushold Incem0123.709(17.019)

Perm* recolviks publk 26
aulstoce"

Percent of dsikken in
day we more than 5
tom pu

Numb* V. siblings"

Pert --4 with English
se primary language+

39

1.2 ( 1.0)

100

31 36.11 (1.23) 27 .17

3 1 ( 5.3) 27 At

31 323 5) 26 .14

31 41 27 .42

31 13.4 ( 1.9) 27 .34

31 141 ( 1.7) 26 .01

31 33 27

so 27 .11

3 I 9.3 (14) 27 .86

SI 41.7 (17.1) 23 .11

31 11 27 .26

31 30 26 .01

31 130,796 (17,782) 27 .07

31 26 27 .99

31 10 26 .11

31 1.6 ( 1.7) 27 .29

31 103 27 +

Yr ES

Subjects Included in 18 Month Analyses

breitaeradon Early Inueventlon

X (SD) (SD) a Value MS

39.0 ( 83) 29 403 ( 13) 23

21.1 54 29 30.8 ( 5.7) 23

30.6 ( 5.1) 29 33.2 ( 5.0) 22

52.0 29 39.0 23

12.9 ( 2.2) 20 13.3 ( 2.0) 23

13.0 ( 2.3) 20 14.7 ( 1.7) 22

100.0 29 91.0 23

13.0 29 96.0 23

11.0 (11.1) 29 9.2 (14.4) 23

43.1 (11.6) 26 44.7 (15.7) 19

24.0 29 13.0 13

21.0 29 55.0 22

24.414(17,357)20 132.065 (18,411) 23

24.0 20 26.0 23

41.0 29 23.0 22

1.2 ( 1.0) 29 1.7 ( 1.8) 23

100.0 20 100.0 23

.43 +.21

.69 I..11

.111 1 171

.31 ..32

.01 +.13

.13 +.5'.!

.87 .6

.16 .45

1.3 7

a +.22 183 0.24

Subjects Included In 30 Month Analyses

P
Val= EV

Delayed
Intervention

it (SD) n

Duly lotelvendon

X (SD) a

421 ( 6.0) 21 43.4 ( 6.6) 19

21.7 ( 4.1) 21 31.2 ( LI) 19

30.5 ( 6.0) 21 33.6 ( 4.7) It
45.0 21 42.0 10

I2.9 ( 2.3) 21 13.5 ( 2.1) 10

13.1 2.5) 21 14.9 ( 1.7) 18

100.0 21 95.0 19

116.0 21 95.0 19

11.4 (11.7) 21 10.7 (15.3) 19

43.3 (10.6) 18 42.5 (14.3) 16

24.0 21 16.0 19

24.0 21 56.0 18

125.381 (15,615) 21 $33,421 (1C715) 19

29.0 21 26.0 19

43.0 21 21.0 11

( 1.1) 21 1.5 ( 1.7) 111

100.0 21 100.0 19

..1S

.16 1.471

.01 1471

.73 1..121

.42 .37

.01 +.14

.29 ..45

.34 +.37

.19 1-.041

35 1.161

.33 .2 2

.04 +.7 5

.15 .5

.87 +.4 s

.33 +38

.74 1.1 41

77E3 .24
Stetistical analyses for these variables were based on at test where those children or families possessing the trait or cbaracteristic
were scored "1," and those not possessing the trait were scored "O."

A Income data were categorical and were converted by using the midpoint of each interval into continuous data.
+ One of the groups has no vsdance.

4" Some pospielt,inconnation was used to arrive at these figures.
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statistically significant differences on two, and when the data are considered in

total, it appears that the groups are very comparable in terms of demographics. The

slight advantages which may exist are in favor of the group which received early

intervention.

A comparison of the infants' medical characteristics (see Table 7.6) indicated

that at pretest, the groups were similar on most medical characteristics. However,

infants in the early intervention group were of significantly lower birthweight and

gestational ages, demonstrated a higher incidence of bronchopulmonary dysplasia, and

received significantly more postnatal transfusions than infants in the delayed

intervention group. Although there is a slight advantage for the early intervention

group on other demographic variables, there is a fairly substantial advantage for

the delayed intervention group with respect to medical variables. This will be

controlled for by using analysis of covariance procedures in the final analysis.

Table 7.7 shows infant pretest scores on the BDI and family functioning

measures. The groups were similar on the personal-social, adaptive, and cognitive

domain scores of the Battelle and on the Battelle total scores. However, they

differed significantly on the Battelle motor and communication domain scores, with

the early intervention group receiving the higher scores. Thus, although the early

intervention group was smaller and sicker at pretest, they scored slightly higher

on the ;Peasure of child functioning at pretest. The difference between groups on

the Discrepancy scores of the FACES revealed that families in the delayed

intervention group tended to be less satisfied with their family functioning when

compared to families in the early intervention group. There were insufficient data

to analyze differences between groups on the FACES III, FRS, FSS, and FILE for only

those subjects posttested at 30 months CCA.



Table 7.6

Zombi lituffnumattidadisilMitscarlsiint
&JUL IdelaCitastiblisaAnidg

Variable

Birthwolskt A

Grois ONE
(wow wkh grads DI of IV)

Oestadocal Aso (Wki)A

1-Mlauts Appe

5Minut4 spin

APIs (VS

Slums (%)*

Rospitatory Memos
Sysdtscoo (%)*

Bronchopuhoonszy

DyiPlaris (%)

?Mukalla Acidosis (%)*

Rod:apathy of
Promaturity (%)

Hypetansion (%)*

Number of poem/31 transfusloop

Active Subjects Enrolled By
June 1, 1989

Delayed
Intervention

X (SD)

isos (693) 31

35 31

30 (34 31

4.0 (24) 31

6.2 (24 31

55 31

10 31

6 31

SS 31

16

23

31

31

3 31

7.6 (7.7) 31

Early
Intervention

X (SD) P
Value ES

Subjects Included In Posttest #I Analyses

Delayed
Intavention

X (SD)

Early
Interventkg

X (SD) n aloe

subjects Included In Posttest 12 Analyses

Delayed
Intervention

Early
Intervention

X (SD) n X (SD) n VLie

11090 (439) 27

33 27

36. (2.5) 27

3.7 (2.4) 26

6.1 (1.6) 26

70 27

15 27

15 27

7$

37

27

27

27

11 27

11.6 (10.6) 27

.1

.01 ..73

.87 +AS

.01

.68

.9 2

.23

.56

.3 2

.07

.56

.24

.5

. 1

1,627 (712.0) 29

38 29

31.1 ( 3.6)

4.0 ( 2.5)

6.1 ( 2.0)

52

10

7

29

29

29

29

29

29

SS 29

14 29s I 24 29

.26 ..38
3 29

.11 -.44 I 8.0 (7.6) 29I' ES w -.34

1,216 (470.9) 23

30 23

29.2

3.9

6.1

65

17

17

( 26.0) 23

( 26) 22

( 1.6) 22

23

23

23

83 23

17 23

35 23

9 23

12.4 (11.0) 23

.02 ..6

.57 +.18

.04

.85

.95

.33

.46

.24

.04 .7 2

.72 -.1 3

.40 .2$

.42

.09

.2 8

.48
1r Es -.32

°Statistical analyses for these variables were based on a t-teg where those chilchtn or families possessing the trait orcharacterisdc were scored "I," and those who did not possess the trait were scored "0."

1,583 (740.0) 21 1,169 (473.0) 19 .04 .6 8

52 21 37 19 .32 +.3 S

30.9 (3.8) 21 29.0 ( 27) 19 .08 ..$ 8

4.1 (2.5) 21 3.9 ( 2.6) 18 AO ..18
5.9 (2.3) 21 5.9 ( 1.6) 18 .08 I
57 21 58 19 .96 -.12

14 21 21 lc .57 ..2 1

5 21 16 19 .25 .42

57 21 84 19 .06 ..7 I

21 16 19 .06 ..7
29 21 37 19 .58 -.2 $

5 21 11 19 .49 -.25

93 (8.5) 21 14.3 (11.2) 19 .12 ..$ 1

T Es -.31

AStatistical analyses for these variables were based on a t-teet. Medan: are used in the table aN best represendng central tendency.
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Active Subjects Enrolled by June 1, 1989 Subjects Included In Pained 01 Analysis

Intervention

Variable X (SD) %le n

Early Intervention

X (SD %Ds n
P $

Value ES

Delayed Intervention

(SD) foile n

Age is months at

piDelayed

%Mb Developmeatil
Isventoty (11120+
Deb fort

Penang Seidel
Adaptive Woke
WO,

Cognitive

70TAL

hawks kwas Wan
(nom

cal Related
(range 47 to 235)

Other Rained
(new 54 to 270)

TOTAL
(renis 101 to 505)

Fealty Adeptadon and
Cohesion Evaluation
&aim (FACES)11

Adaptation
(nage m 26)

Cohesion
(range 0 to 30 )

70TN.
(range 0 to 40)

Malmo
(r4oll lo

+molly _booms kale
(FR3)vak

Family Support Scale

(143)%a

Family 1odu ef Lit
Events (FILE) m

34 ( 7.2) 31

104 ($2) 31

$6 (49) 31

el (23) 31

113 (30) 31

79 (44) 31

$7 (42) 3 I

106 (31) 61 23

131 (30) 6$ 23

237 (41) 60 23

4.6 (3.2) 10

3.9 (1.5) 10

6.6 (2.1) 10

16.7 (11.2) 10

117 (1S) 40 10

30.9 (10) 63 10

13.5 (10.9) 20 10

3.3

120
97

96
104

$5

104

101

126

227

6.5

4.11

$.5

10.1

125

37.3

13.9

(.53)

(27)
(44)

(16)
(31)
(35)
(33)

(20)

(19)

(35)

(3.9)

(2.7)

(33)

(IQ

(17)

(13.3)

(3.7)

57

60

59

63

73

20

27

27
27

27
27
27

27

23

23

23

12

1 2

1 2

1 2

12

9

12

.45

.56

.50

.01

.04

.67

.15

.43

.46

.36

.22

.34

.17

.07

.30

.25

.92

..1 6

. 4 0

.24
. 6 7
.5 I

1 4

.45

.2 4

.2

.2 6

.53

2

. .6 3

.9

.5 II

.5 5

..0 5

34

994
$2.0

00.0
79,0
79,0

$4,0

106.0

133.0

39.0

4.6

3.7

6.5

14,0

111.0

30,6

14,3

( 0.7)

(43.0)
(45.0)

(22-0)
(47.0)
(47.0)

(41.0)

(22.0)

(30.0)

(41.0)

(3.3)

(1.7)

(2.1)

(12.3)

05.01

(10.2)

(12.1)

67

71

70

so

63

20

29

29

29
29
29
29

29

31

31

31

$

$

$

Early Intervention

r (SD) 9Iile n

3.3 ( 0.6) 21

112.0 (53.0)
91.0 (45.0)

04.0 (ILO)
104.0 (33.0)

$5.0 (3s-O)

WO (10)

102.0 (21.0) 60

127.0 (1$A) 61

329.0 (35.0) 61

5.7 (3.0)

4.4 (2.5)

7.5 (3.4)

114 ( 3)

23
23

23
23
23

23

19

19

19

125.0 (31.0) 63 $

32.7 (11.3) 69 7

11.$ (5.1) 29

Subjects Included In Posttest 02 Analysis

Value ESS

Delayed Intavention

X

Eady Intervention

(SD) %de n
P

Value ES"

.54 ..15 3.2 (0.3) 21 3.3 (0.6) 19 .11

.73 .2 6 94.0 (51.0) 21 105.0 (33.0) 13 .51 .0

.79 a 6 77.0 (SI A) 21 $7.0 (440) 19 .41 .24

.02 .7 140 (24.0) 21 94.0 (14.0) 19 .02 .5

.03 .6 1 $1.0 (53.0) 21 107.0 (34.0) 19 .03 . 5 0

.67 .1 $ $1.0 (52.0) 21 WO (35.0) 19 .20 .111

.25 .40 13.0 (47.0) 21 92.0 (35.0) 19 .12 .3 6

.53 .1 0 107.0 (24.0) 70 13 103.0 (ILL) 61 15 .61 .17

.51 .25 132.0 (32.0) 70 13 126.0 (17.0) 60 IS .54 .25

.44 .1$ 239.0 (46.0) 70 13 221.0 (35.0) 60 15 .49 -.2 7

.49 -.35 4.2 ( .0) 1 4.3 (1.11) 4 .117

.56 ..31 4.1 ( .0) 1 4.5 (1.9) 4 .2 6

.50 -.3 6 5.9 ( .0) I 6.3 (2.1) 4 ..2 4

.19 .0 5 15.0 ( .0) 1 11.0 (24) 4 2.0$

.4$ .3 111.0 37 1 131.0 (17.0) 73 4 1.47

.71 .29 270 44 1 35.$ (7.7) 76 4 1.4 3

.60 .2 0 13.0 24 1 11.3 (3.9) 34 4 .5 4

YES = .38
+Statistics'

Analyses for IIDE Some ewe condensed us* exispmed sates for each of the males. Development Quotient (DC) wee obtained by dividing the 'Age equivalear(AE) NOM reported In the teetotal nuenal
tot each &Ws raw soon by dm diners ebronelogiesi wet time of meting.
Stetistieel mirth led Elfect $ine (ES) estimates fee PSI. Pfl.E. end PACES were based on raw scores wham low raw mores and poetise ES en mon desirable.

feNo lamming sample is reported for this 112WILM To min with isteepostation, a perceorile score is reported ia the table boredon all pew*s collected as part of the Langitudis.al Stwiles (curtently. 645 families wilt
handicapped etildea).

&Analyses foe um PS3 and FRS me booed es raw NOM indication number of supports or mecums Indicated by the family as being avellable. Higher percendlee and pair. Ms srt consideredbetter.
"A low raw non and/cs a blab percentile saes indicants lower gress lova end a positive effect slat le store desirable.
°A low raw score and/or a low percentile PM Isamu lower swims level.
*Scores for oath subseels of tin PACES we derived fins the 'Wear scoot reported In the technical small. 3COM reported in ea table :odium thedistance form "idear in raw score unite. A KW* of 0 is best and

positive EU Whom that the uperintsntal veep mond closer to 'Wee:
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Effects ot Early Versus Delayed intervention
on Measures of Child Functioning

lvsis of covariance procedures were used to measure differences between

ups on rm. 'ures of child and family functioning following early intervention

services to one g.lup of infants and delayed intervention to another group. Analysis

of covariance procedures were used for two reasons: (a) to increase the statistical

power of the study by reducing error variance; and (b) to adjust for any pretreatment

differences which were present between the groups. In either application, the degree

to which analysis of covariance is useful depends on the correlation between the

covariate(s) selected and the outcome variable for which analyses are being done.

However, since one degree of freedom is lost for each covariate used, it is generally

best to use a limited number of covariates (usually five or less) in any given

analysis. All pretests and demographic variables were considered as potential

covariates. The final selection of covariates depended on a judgement of which

variable or set of variables could be used to maximize the correlation or multiple

correlation with the outcome variable in question and still include those demographic

or pretest variables for which there are the largest pretreatment differences. For

example, gestational age, pretest Battelle Motor raw scores, and the presence or

absence of hypernatremia were used as covariates for 30-month Battelle Personal-

Social raw scores. The combination of these variables reduced the amount of

unexplained variance in the 30-month Battelle Personal Social raw scores better than

other combinations of pretest and demographic variables.

In each analysis, the specific covariates used are indicated in the table.

ANCOVA results are shown in Table 7.8. The analysis of data collected at both 18

months CCA and 30 months CCA indicated that there were no statistically significant

differences between groups on measures of child functioning.

2 7 )



Tablet,

WZIVMMte&
lit Month Anelyau 30 Month Analyses

Variable C41"6"kW. X

Delayed

Alt
(SD) X n I

Early

on)
At4.
2 a

ANCOVA
12

0
0Van ES

Combas
X

Delayed
A4.

(SD) 2a 2

Er ly

(SD)

Adi.

2 a

ANCOVA P $
Ft Wye ES

Ass is meads at Pocoot ILI 1.4 2° 18.4 LS - 23 1.32 .22 30.8 1.5 21 30.1 1.5 10 0.03 .87-
Boas Dwoliorsotal
brogarry (BDO

Ilanaca150elal 13,6,7 81.6 24 70.4 23 80.1 30 31,3 23 237 .14 .8.58 4,1,11 12.4 24 80.1 21 88.5 32 00.3 10 0.08 .33 8.43

AdiptkA Batavia 1.5,64,3 87.7 23 1141 23 10.1 as 31.8 23 0.20 .go .8. 21 1,4 10.7 2.7 81.1 21 ILO 36 11.4 10 015 .70 *8.27

Mow 3.14.4 14.2 23 13.4 23 86.3 27 87.0 23 3.10 as .8.14 5,1,3,6 70.7 26 114 21 10,4 28 71.1 10 043 .43 .3.15

Coosassienioa 5,1,6,10.3 83.3 23 11.2 20 17.4 24 13.3 23 141 .22 .8.36 3,1,6 74.7 21 75.3 21 734 25 71.3 13 043 .72 .8.17

Coselthe 144 81.3 22 80.4 23 81.8 22 123 23 2.00 .07 .8.11 1,5 74.7 23 72.6 21 70.1 24 74.2 10 0.03 .82 .8.18

TOTAL 14,6 85.7 21 84.6 23 83.7 34 30,8 23 2.45 .30 *8.38 1,3 78.5 21 73.4 21 823 26 82.0 13 0.02 .88 8 .12

Mow Upon - 133,3 74.7 12 142.3 $2.5 IS .74 ..14

Raft doges lisalch4 - 1.73 .44 - 20 2.0 .61 - 17 2.06 .10 .48 1.73 .54 10 2.11 .61 18 2.53 .12 .3 2

7 ES +.39 It ES a +.32

+ BDI Statietkal Analyse. for BDI Scam were conducted using ccemuted worm for web of the make. Development Quotient (DQ) was obtained by dividing the*Age equivalent* (AF) score reported in de teclmkal
maul for each child's raw score by the child's chronological age at time of testing.

Wed Ihil (ES) is defined here as the difference between the poups (Early mime Delayed) on the X scores, divided by the standard deviation of the Basic Intervention Group (see Olase, 1976; Tallmadge, 1977;
and Cohen. 1977 for a mon general dismission of des concept of Sire).

Covariates: 1 Baulks Raw pretest Coemnunication Score ; 2* Bane& Raw pretest Motor
Score ; 3 *NH severity 10; 4 Clestational Age '; Number of tranefisions in N1CU *; 6 n
Battelle Raw pretest PerionelSocial Score; 7 in Pneumonia et in RespiratolY Mum SYndrane;
9 *Pneurnothoraz; 10 Mothers with techalcal/profeesional occupation; 11. Hypernatresnia.

variabim for which there are mast &Memo

°Puente rated their heahh ce a 3 point scale (1=m:one than peas, :mama as peers, 3R/better than peen).
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Effects of Alternative Forms of Intervention
on Measures of Family Functioning

Table 7.9 presents the results of the ANCOVA comparisons of posttest measures

of family functioning. Results of the ANCOVA indicated no significant differences

between the early and delayed intervention groups on outcome measures of family

functioning at either 18 months corrected age or 30 months corrected age

Conclusions

Although the Salt Lake City IVH study has reached maximum enrollment, all of

the children pretested are not yet posttested, and the results presented here are

preliminary. However, some conclusions can be drawn with regard to the differences

between groups at pretest and to child and family outcomes followin4 early or delayed

interventions.

The fact that children in the two groups differed on key medical variables is

balanced to some degree by the fact that there are differences in the opposite

direction for some of the pretest developmental variables. It was concluded that

the groups were basically comparable and important differences were accounted for

by using analysis of covariance in the outcome analyses.

The results of the statistical analysis of both the 18- and 30-month Posttest

data indicated that there were no significant differences between groups on the

measures of child or family functioning following intervention begun at 3 months

versus intervention begun at 18 months corrected chronological age.

The preliminary cOnclusion from this study, however, was that to this date the

earlier intervention has not resulted in benefits to either children or families.

Even when the initial differences were accounted for, those children who received

earlier intervention did not appear to do substantially better than children hho

received the later intervention.
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The results of the current study present a contrast to results reported by Als

et al. (1986) and Resnick et al. (1987; 1988) who found significant differences

favoring infants receiving early intervention services. This study did, however,

offer preliminary support and can be better compared to the findings of Piper (1986)

and Palmer (1988), who concluded that early motor therapy did not substantially

improve the developmental outcome of high-risk infants. It is possible that focusing

early intervention efforts on sensory motor development is less effective than

addressing more general developmentil issues. It is also possible that differences

between treatment groups will not be apparent until the subjects in this study are

older. For example, Rauh et al. (1988) found that significant differences between

experimental and control groups did not appear until 36 and 48 months, and Bennett

(1987) reported that some less obvious handicaps were not apparent in children

biologically at-risk for handicapping conditions until they reached school age.

Future Plans

The SLC/IVH project will continue to provide intervention services and to

monitor the progress of all children in the early intervention group and to children

in the delayed intervention group who have reached 18 months corrected age. Services

will continue to be provided on an individualized basis, and children will be

referred to community agencies as necessary to facilitate their developmental

progress. Children will be assessed annually until they are 54 months.

Plans for the future also include continuing to analyze costs and benefits of

early intervention programs with infants at-risk fcr handicaps, such as this IVH

population. With appropriate data, a comparison can be made regarding costs and

benefits of each intervention phase of this study.
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CHARLESTON, SOUTH CAROLUA IVH PROJECT

Project #8

COMPARISON: brades I, II, III, and IV Intraventricular Hemorrhage Infants (IVH)
--Services begun at 3 months adjusted age versus services at 12 months.

LOCAL CONTACT PERSON: Conway Saylor, Ph.D.; Medical University of South
Carolina

EIRI COORDINATOR: Lee Huntington, Ph.D.

LOCATION: Charleston, South Carolina

DATE OF REPORT: 10-9-89

Rationale for the Study

One of the major determinants of

infant mortality is low birthweight

(LBW). In the USA, 6.8% of all newborn

babies are LBW (weighing 2500 g or less

at birth), and about 1.2% are very-low

birthweight (VLBW) (weighing 1500 g or

less at birth). This amounts to

approximately 225,000 low-birthweight

infants per year (National Center for Health Statistics, 1989).

Forty percent of low birthweight infants (or approximately 90,000 infants)

suffer pariventricular-intraventricular hemorrhages (PVH-IVH) within 72 hours of

birth. These hemorrhages produce abnormal bleeding from cranial capillaries and

result in different degrees of neuroLgical damage based upon the severity of the

hemorrhage (Volpe, 1981). Brain-imaging procedures such as real-time ultrasonography

and computed tomography (rT) scanning are used to make a positive identification of

IVH and to classify the hemorrhage into one of four grades of severity, with Grade
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I IVH the most mild form of hemorrhage, and Grade IV the most severe (Papile,

Burstein, Burstein, & Koffler, 1978). Dramatic clinical symptoms such as seizures,

loss of muscle tonus, cessation cf breathing, and unreactive pupils, may mark the

onset of IVH; however, at times IVH is clinically silent (Tarby & Volpe, 1982). The

importance of PVH-IVH as a major health problem is underscored by the following

statistics (Volpe, 1987):

For each 1,000 LBW infants horn--

400 suffer PVH-IVH
100 of the 400 (25%) die immediately
85 of the remaining 300 (28%) suffer major neuropsychological impairment

Information as to the future developmental progress of PVH-IVH survivors is

limited and controversial (Hynd et al., 1984). Williamson, Desmond, Wilson, Andrew,

and Garcia-Prats (1982) found that 29% of IVH Stage I and II LBW infants exhibited

moderate handicapping conditions hy the age of 3, whereas Papile, Munsick-Bruno, and

Schaefer (1983) found that only 15% of such children could be diagnosed as having

these handicaps. Both Papile et al. (1983) and Williamson et al. (1982) found that

up to 80% of premature LBW survivors who experienced Grade III or IV IVH demonstrated

moderate to severe handicapping conditions, such as cerebral palsy, by the third year

of life. Sostek, Smith, Katz, and Grant (1987) demonstrated that the severity of

IVH did not predict the infant's developmental progress at 2-years of age, however

40% of the infants in that study showed significant delays at 2 y.ars. Finally,

Bozynski et al. (1984) indicated that these infants are at especially high risk for

later motor problem.

Although there is a fair amount of research on interventions for premature low-

birth-wf!ight babies (see Bennett, 1987; Casto, et al., 1987; Cornell & Gottfried,

1976; Klaus & Kennell, 1982; Masi, 1979; Ramey, Bryant, Sparling, & Wasik, 1984; for

reviews), most have focused on in-hospital stimulation or parent training as opposed

" 3
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to a comprehensive intervention, and virtually all have excluded children who have

suffered major neurological insults such as IVH.

Two recent studies examined the effectiveness of early sensory motor therapy

for infants at-risk for developmental delays. Goodman et al. (1985) divided infants

into high and low risk for motor problems based on an early assessment, and

alternately assigned them to control and intervention groups. A program of weekly

home visits aegan for the intervention group at three months of age. The results

of this study indicated that the intervention group did not benefit from the

intensive intervention. One methodological flaviwith this study that was not clearly

discussed in the report was the fact that infants in the control group who started

to develop motor problems were removed from the control group and given intervention.

This protocol might have resulted in those infants who could have demonstrated the

efficacy of the intervention being removed from the analyses.

Palmer et al. (1988) randomly assigned 48 infants with mild and severe spastic

diplegia to groups receiving either 12 months of physical therapy or 6 months of

infant stimulation followed by 6 months of physical therapy. After 6 months of

therapy, the infants in the physical therapy group had lower mean motor scores and

were less likely to walk. These differences persisted after 12 months of therapy.

In addition, there were no significant differences in the number of infants with

contractures or needing bracing, and the physical therapy group had lower mental

development scores. The major difference between this study and the current study

is the enrollment of children who already show motor problems, rather than those at

risk for development of these problems.

Overview of Study

Intervention programs for low-birthweight infants have focused on in-hospital

stimulation or parent training as opposed to a comprehensive intervention, and

virtually all have excluded children who have suffered major neurological insults

2 P.'
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such as IVH (for reviews see Bennett, 1987; Casto et al., 1987; Cornell & Gottfried,

1976; Klaus & Kennell, 1982; Masi, 1979; Ramey, Bryant, Sperling, & Wasik, 1984).

At issue for this study are the effects and relateci costs of beginning intervention

at different ages for infants who have serious medical problems and who routinely

spend up to three months in intensive care units.

The specific comparison for this study was between early, intensive motor-

development oriented intervention and later, comprehensive developmental services.

This comparison was chosen because a high proportion of the developmental problems

encountered by these infants are motor development related. Since these infants

routinely receive only medical follow-up until a particular problem or delay is

noted, this study provided a good opportunity to test the age-at-start hypothesis.

Methods

This study was implemented in collaboration with the Departments of Pediatrics

and Psychiatry of the Medical University of South Carolina in Charleston, South

Carolina. The full-time staff of this intervention project consisted of a home

interventionist and two physical therapists. The project was overseen on a part-

time basis by a director and supported on a part-time basis by a coordinator and a

secretary.

Subjects

The sample as of July 1, 1989 was composed of 68 infants actively in the

project, from both urbar and rural areas around Charleston. Subject recruitment was

closed in October, 1988. Sixty-eight infants have been pretested, 56 infants have

had their one-year posttest and 30 have had their two-year posttest. Eleven infants

are still in the first phase of intervention and have not received their one-year

posttest.
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Recruitment. Infants qualified for participation in the research if they had

been patients in the NICU at the Medical University of South Carolina, if they had

experienced perinatal intraventricular hemorrhage (IVH) or had a birthweight of less

than 1000 g, and if they resided in the catchment area for treatment (60 mile

radius). Severity of IVH was divided into mild (Grades I and II IVH) and severe

(Grades III and IV IVH) categories. Birthweights were categorized as less than or

equal to 1000 g and greater than 1000 g.

Subjects who met the inclusion criteria were identified while in the NICU.

Parents of eligible infants were contacted while the infant was still in the NICU

and subsequent telephone contact was made shortly after discharge. For each infant

who met the study criteria, parents were required to indicate willingness to

participate in either the experimental or the control conditions depending upon where

they were placed by random assignment. Infants with IVH were randomly assigned to

treatment or control conditions by a roll of a four-sided die after stratification

by severity of 1VH (mild or severe) and birthweight (under 1000 g or over 1000 g).

Those infants who had birthweights under 1000 g but did not have IVH were stratified

by the number of days that they required ventilator assistance (less than 7 days

versus seven days or more). Stratification was used to ensure that the groups were

balanced on the severity of complication that the infants faced. Parents were

informed of their infant's assignment after they give approval to participate in the

study.

The only peonle at the site who knew the actual order of eligibility and

enrollment of subjects were the site coordinators. The dates on which infants were

born were the basis for sequence of enrollment, and infants were assigned to

experimental conditions in order of eligibility.

A total of 74 subjects were enrolled in this project. Of these, three infants

(4%) moved to areas inaccessible to the project. One (1%) disappeared, giving the
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project no notice or address, and two (3%) infants died. Thus, 92% of the infants

enrolled were still in the program as of July 1, 1989.

Demographic Characteristics. Children were enrolled in this study in two

cohorts. There are currently 68 children between 3 and 35 months of age enrolled

in the study. The first 19 children were enrolled before the full battery of pretest

measures was finalized. Therefore the pretest for these children consisted only of

the Battelle Developmental Inventory (BDI). The next 49 children were enrolled

after the full testing battery (described below) had been developed. Thirty-five

(63%) of the infants who have reached the first posttest received the full assessment

batter:1, at pretest.

Table 8.1 represents the available demographic data for these infants, and is

divided into two sections. The left side of the table includes the 68 infants who

are currently active subjects of the research. The right side includes the 56

infants who have received their first posttest. All of the children were from

families who reside in the metropolitan area of Charleston, South Carolina. The

ethnic background of the sample was approximately 60% Black and 33% Caucasian. All

of the participants live in homes where English is the primary language, and there

were slightly more two parent than single parent families (57% vs 43%). Forty

percent of the enrolled families were receiving public assistance. Only one variable

differed significantly between the early and delayed intervention groups. There

was a higher proportion of males in the delayed intervention group than in the early

intervention group (67% versus 31%, respectively).

Table 8.2 represents the medical demographic data of the early and delayed

intervention groups. The lea hand data is for all active subjects enrolled by July

1, 1988, and the right is for those infants included in this years posttest analyses.

There were no differences between the groups in either tte overall sample or those

infants used for the first posttest analyses.
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+ The birthweight is missing for one infant who was born at a separate hospital and transported to the participating hospital.

Alternative Intervention Programs

The comparison for this study was of an early versus delayed intervention

program. Intervention occurred in two phases. During Phase I, the subjects assigned

to the early intervention group received a sensorimotor intervention beginning when

the infants were 3 months of age and the delayed intervention group received the

routine medical follow-up services available to the community in general. In Phase

II, the delayed intervention phase, all infants received home intervention services

and sensorimotor services as needed, and parents and infants participated in an all
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infants who were in Neonatal Intensive Care Units were referred to the South Carolina

State Department of Health Neonatal Follow-up Clinic and received routine medical

follow-up from private physicians or clinics. Previous funding for these services

was provided by the South Carolina Department of Health, for those utilizing the

follow-up service, or by patient self-pay for those using private physicians or

clinics. These services remain the standard level of care for all infants in the

treatment area. Control group subjects typically received no other services during

the first phase of the study, as very few services were available. However, parents

were able to access serviccs in the community if they desired. Parents were queried

about services they have Icc,essed during the time period of the study.

During both the early and delayed phases of the intervention project, a primary

tool of the intervention was the Curriculum and Monitoring System (CAMS) (Casto,

1979). The Curriculum and Monitoring Systems (CAMS) was designed to meet the

educational needs of young handicapped children served by the Multi-Agency Project

for Preschoolers (MAPPS). The project collected data attesting to the efficacy of

the program and was validated as an exemplary program for national dissemination by

the Joint Dissemination Review Panel (JDRP) of the U. S. Department of Education.

It was revalidated in 1985. MAPPS is one of only 21 early intervention projects

validated by the JDRP. MAPPS is also a National Diffusion Network (NON) program and

has replication sites nationwide.

Each of the curriculum programs is printed in an easy-to-use block style design

and bound in a notebook. This format was selected to allow persons administering

the program to photocopy individual pages for use by the parents or trainers working

directly with the children. With training, CAMS can be used by parents, teachers,

and paraprofessionals in the home or an institutional/school setting.

The CAMS is designed to stimulate optimal development by programs in five areas:

(a) receptive language, (b) expressive language, (c) motor development, (d) self-
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help skills, and (e) social-emotional development. The delayed intervention offers

the other four domains of the CAMS in addition to the motor domain that was offered

during the early intervention.

The Receptive Language Program teaches the student skills that do not require

him to talk but are necessary in the understanding of oral language. Skills include

identifying objects, following commands, and touching body parts.

The Expressive Language Program teaches children general speaking skills,

beginning with the formation of sounds and proceeding through the development of

simple grammatical sentences. It focte,as on language-building articulation.

The Motor Program is designed to teach gross and fine motor skills. The program

stimulates normal motor development, beginning with raising the head and proceeding

through running, hopping, and drawing shapes. This program is intended for children

with mild to moderate impairments.

The Self-Help Program is designed to teach basic skills for self care. Included

in the curriculum are feeding, dressing, personal hygiene, and toileting skills.

The Social-Emotional Program is designed to teach basic social-emotional skills

to both normal and developmentally delayed children. The program, which is sequenced

developmentally, begins with teaching a child to respond to a person and proceeds

through teaching him to handle frustration and exhibit self-control.

Early Intervention Program

Between 3 and 12 months corrected age, subjects in the Early Intervention group

were scheduled for twice-monthly one-hour sessions with the physical therapist. The

therapist worked with the infant and parents using the Motor Program of the CAMS

(Casto, 1979). First, a placement test was administered in the motor skills domain

to determine which objectives should be offered to the child. Second, curriculum

books were provided with developmentally sequenced objectives and activities for

)



SC IVH

270

assisting in a child's gross and fine motor development for ages birth to 5 years

of age.

A typical intervention session was conducted by a therapist who worked with the

child, with the parent present. The physical therapist also instructed the parent

on exercises that the child could do at home, and the parent practiced and

demonstrated competence on the exercises before beginning home intervention. The

parents were requested to work with the child a. home for at least 20 minutes per

day, 5 days per week, on techniques they learned in the intervention sessions. The

physical therapist telephoned the parent on weeks they did not meet to answer

questions and provide guidance on implementation of intervention techniques.

Attendance and progress were monitored on an ongoing basis by the physical

therapist's progress notes and the motor program placement test checklist were

updated as goals were met.

Delayed Intervention Program

At 12 months corrected age, all subjects, Early and Delayed Intervention groups,

began expanded intervention programs utilizing all five domains of the CAMS programs.

A child development specialist administered the CAMS placement tests, determined

developmental levels, and set appropriate goals for intervention in each domain.

All subjects were given placement tests ii motor, social-emotional, self-help,

receptive language, and expressive language domains and then participated in an

expanded intervention program, which included weekly contacts with an infant

specialist. The interventionist alternated twice monthly home visits with telephone

contacts and encouraged parents to attend monthly center based sessions for parent-

infant dyads.

The child development specialist was scheduled to meet with the parent and child

for one-hour twice each month and provided intervention. For each session, an

objective was determined for the child, the child development specialist modeled the

2b7



SC IVH

271

training for the parent, and the parent demonstrated the technique. The parent was

asked to spend 20 minutes each day, 5 days each week providing similar intervention

with their child at home. The child development specialist called the parent via

telephone weekly between clinic appointments to check on progress and answer

questions. When the child returned for the next session, the child development

specialist had the parent elicit the new behavior from the child. If the child

demonstrated competence in that area, a new objective was chosen and modeled for the

parent.

For example, the objective for a child might be to point out facial features.

The specialist would teach the parent an exercis to teach the child facial features.

At the next meeting, the specialist would have the child point out facial features.

If the child showed competence in that area, a new objective would be established.

Some children would have objectives in several domains, others may have only one area

of delay. Recommendations were also provided to parents regarding problems or

concerns such as toileting or behavior problems of the child.

If a child in the delayed intervention group was identified by the placement

test as having a motor delay, s/he was be referred to the physical therapist for

motor intervention. Those children in the early intervention group who still

required motor services continued meeting with the physical therapist. If a child

who received motor services in the early intervention group no longer required those

services, s/ne terminated services with the physical therapist and received home

intervention only. The physical therapist followed the same procedures outlined in

the early intervention service section.

Treatment Verification. White et al. (1987) discussed two important issues in

verifying that an early intervention program occurred as it was intended. First,

the delivery of the intervention must be examined to ascertain that the program which

is being delivered is the same as that which was described in the methodology of the

2'
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proposal and reports. Second, the extent to which the infants and their parents

received and participated in the program must be examined. The SC-IVH project

implemented several procedures to verify that the intervention was implemented as

intended.

The first treatment verification procedure was a formal site review, conducted

annually. The SC-IVH site reviews were conducted on September 20-21, 1987, April

25, 1988. and June 1, 1989. The purpose of the site review was to collect

information regarding the nature and quality of the early intervention services

delivered at this site. Documentation of treatment implementation occurred to

ascertain that the intervention services were provided as intended and that the

project remained faithful to the research protocol. The site review was conducted

according to procedures described in the Guide for Site Reviews of EIRI Research

Sites, in the Treatment Verification Handbook for Research Sites (EIRI, 1987). The

site was rated excellent on all aspects of the evaluation at all visits, except for

implementation of Individualized Family Service Plans.

In addition to verifying that the intervention program continued to be

implemented as originally intended, three methods were used to examine parental

particination in the intervention. First, the interventionists tracked the number

of center and home based visits that an infant attended during each month. Second,

the interventionists asked the parents once a month to estimate the amount of time

during the past week that they spent working with their infant on activities

suggested by the interventionist. When the interventionist recorded this

information, they also rated the parents accuracy of estimation. Finally, the

interventionist were asked to rate the parents once a year on three aspects of their

participation in the intervention program. The interventionists used three point

scales (1 = low, 2 = average, and 3 = high) to rate the parents' attendance of

scheduled appointments, their knowledge of the information that the intervention was

2c(',,1
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designed to provide, and their support of the goals and methods of the intervention

program. Table 8.3 represents the data from these treatment verification methods.

Table 8.3

Parent ParticipittimimPliase I Early Intervention Service&

n (SD) Range Min Max
Pacest of Scheduled 29 64 (23) 1.03 17 120
Visits Attended

Number of Hours/month
working with Interventionist#

29 1.28 (.46) 2.06 .34 2.4

Number of Hours/week
working with child on
suggeged activities

16 2.2 (.71) 2.21 1.3 3.5

(Patutt Report) 1'

Interventionist' Ratiag *
of Accuracy of Parents

16 2.3 (.6) 2 1 3

'lime Report

Interventionist? Rating
of Quality of Parent
Pardcipadon

1 Attendance* 29 114 (.79) 2 1 3
2 Knowledge* 29 2.24 (a4) 2 1 3
3 Support* 29 2.17 (36) 2 1 3

Based on percentage of scheduled visits attended times 2 hours for completion of 100% of visits.

1 = Low, 2 = Avaage, 3 en Iligh.

II is smaller because these mamas we started after 1st cohort had canpleted intervention Phase L

Cost of alternative interventions. The cost per child for the early

intervention group (24 children) represents an accumulated cost of intervention from

October 1986 to October 1988, the total program cost for two years and two phases

of intervention as outlined under the intervention program description. The cost
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per child for the later intervention group represents the cost for services from the

date these 14 children turned 12 months of age and services began until October

1988, the end of FY 1987-88. The cost per child in Year One is adjusted for

inflation so that all figures are comparable in 1987-88 constant dollars.

To arrive at the cost per child, total program costs were determined for each

group and divided by the number of children in the group: in Year One, the total

number of children receiving intervention was 24; in Year Two, 38 children (both

treatment and control) were receiving services. As illustrated in Table 8.4, program

costs included directed service and program and university administration, occupancy,

equipment, transportation, materials and supplies, and telephone used for the

respective groups.

Table 8.4

Cost Per Child for South Carolina IVH Site (1986-88)

Resources Early Intervention
(N = 24)

Agency Resources

Direct Service Personnel $2,870

Administration
Program 1,517
University 1,312

Occupancy 272
Equipment 49
Transportation 549
Materials/Supplies 133
Telephone 65

Subtotal $6,767

Contributed Resources

Parent Time 2,234
Others 14

Subtotal $2,248

TODIAL 0,015

Delayed Intervention
(N = 14)

705

585
92

15

406
68

33

$3,020

1,117

11717

a1.32

2'' 1i.
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Direct service personnel costs included wages and benefits for the physical

therapist and the interventionists. Each of these are nro-rated according to actual

time spent on intervention-related activities. Program administrative costs include

the pro-rated salaries and benefits for the psychologist, coordinator,

interventionist, and secretary according to their time spent on administrative duties

for the intervention. Research costs in this, and all other resource categories,

naturally, are excluded. The university administrative cost is based on the

university indirect rate for general, departmental, and sponsored projects

administration (24%). Occupancy charges were calculated based on the university's

rate per square foot for office space, utilities, maintenance, and insurance pro-

rated according to program usage. Equipment costs include the cost of office

furniture and intervention equipment These costs are based on market replacement

values for each item which are annualized at a rate which accounts for interest and

depreciation and pro-rated according to program usage to determine the annual

equipment cost. Agency transportation cost for home visits were calculated at $.21

per mile based on actual mileage. In addition, the project reimbursed several

parents for bringing their child to the center for treatments in Year 2.

Because the program relies heavily on parent participation for both home visits

and conducting intervention with their own child in the home, the opportunity cost

of parent time was also inclu:ed. These costs are presented as "contributed

resources" on Table 8.4. Parent time includes time spent in (1) center and home

visit sessions with either the physical ther.apist or the interventions, and (2)

intervention activities recommended by the program for each parent and child at home.

Parents spent an average of 121.2 hours per year in session with professionals and

conducting intervention activities at home. Parent time was assigned the value of

$9 per hour based on the average hourly earnings plus benefits for full-time work

for women in the U.S.
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Thus, the children entering the program at 3 months adjusted age, and receiving

two years of individualized intervention from both professionals and their

professionally-trained parents, cost $9,015 per child while children entering the

program later at 12 months cost $4,137, including the value of parent time. The cost

per child for intervention in Year Two is less than Year One because of the greater

emphasis on physical therapy in Year One which costs more than services from the

interventionist. This served to reduce costs allowing the program to serve more

children and further reduce the cost per child. Economic analyses relating costs

to effects are pending.

Data Collection

Data were co'lected for this study to determine the effects of intervention upon

the child and the family. The assessment instruments were chosen to provide some

consistency of data collection across sites, but also to provide information about

childreh who experienced intraventricular hemorrhage at birth and the unique

experiences of their families.

A local eiagnostician who was unaware of the group membership of children or

the specific purposes of the study was hired to administer the pre- and posttest

measures. Testing was scheduled directly with the diagnostician by the site

coordinator. Shadow scoring of 10% of test adwnistrations is being performed, and

data on the reliability of this diagnostician will be reported in the future.

Pretest. At 3 months corrected age (prematurity corrected to 40 weeks plus 3

months) all infants' were tested with the Battelle Developmental Inventory (BDI).

At the same time the parents completed the Parenting Stress Index (PSI), an

assessment of the stress perceived by the parents, the Family Support Scale (FSS),

ameasure of the number of different sources of support available to families with

'The first nuleteen infants who were enrolled only received the Battelle Developmental Inventory at pretest.

2;'3
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young children, the Family Resource Scale (FRS), a measure of the different kinds

of resources available, the Family Inventory of Life Events and Changes (FILE), and

which assesses the life events and changes experienced by the family during the

previous 12 months, and the Family Adaptability and Cohesion Evaluation Scales (FACES

III), an assessment of the cohesiveness and adaptability of the family. All test

and questionnaire protocols were sent to the program coordinator for scoring and

placement in a data file. Parents were paid $20 for their time in completing the

evaluation session. This battery of tests provided information regarding both the

infant's developmental level and early family reaction to the newborn.

Posttest. Posttesting occurred first at 12 months corrected age and annually

thereafter. The posttest battery was administered by the same diagnostician who is

"blind" to the subject's group assignment. The child was given the BDI and the

parent completed the PSI, FILE, FACES III, FSS, FRS, a survey of additional services

received by the child in the last year, a report of child health during the last

year, and a parent demographic survey. Additional measures taken at 12 months

corrected age included the Minnesota Child Development Inventory (MCDI), a parent

report assessment of the infant's development, videotapes of mother-infant

interaction and of infant motor development. Parents were paid a $30 incentive for

the testing and videotaping.

The videotape of motor functioning followed a specific script. The child

performed the following behaviors (based upon the child's level of motor

developmeat): reaching and grasping from a supine position, rolling over and

rnching and grasping from a prone position, creeping and crawling, sitting and

reaching, pulliig self up to stared, walking, and squatting to pick up a toy.

The parent-child interaction videotape involved the parent and child in play

activities. In the first section, the mother and child were asked to play together

for 15 minutes "as they would at home." Then for one minute the parent encouraged

2('
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the child to put the toys away. For the next two minutes, the parent read to the

child. Then the parent was asked to leave the room for 45 seconds, and taping

continued for two minutes after the parent returns to the room.

The posttest battery was designed to provide information regarding the child's

developmental change in the first 12 months (and yelrly thereafter), and the effect

of intervention services upon the child's development. Change in the family during

this time, can also be examined.

Results and Discussion

The purpose of this study was to examine the effectiveness of an early,

intensive motor intervention compared to a delayed comprehensive developmental

intervention for a group of infants at risk for developmental delays because of a

history of intraventricular hemorrhage or very low birthweight.

Comparability of Groups on Pretest Measures

Table 8.5 represents thc comparability of groups on the pretest child and family

functioning measures. The left side represents the comparison of all infants

enrolled before July 1, 1989. The right side of the table represents the infants

who are included in the analyses of data from the first posttest. There were no

significant differences on any of the pretest measures of infant or family

functioning.

Effects of Early Versus Delayed intervention
on Measures of Child and Family Functioning

The effects of the early intervention program on child functioning as mear:red

by the Battelle Developmental Inventory were analyzed using one-way analyses of

covariance (ANCOVA). ANCOVA procedures were employed for two purposes: (a) to

increase the statistical power of the analyses by reducing error variance; and (b)
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to statistically adjust for any pretreatment differences between the groups. For

either purpose, the degree to which ANCOVA is useful depends on the correlation

between the covariates selected and the outcome variable for which analyses are

being done. However, since one degree of freedom is lost for each covariate used,

it is generally best to use a limited number of covariates (usually five or less)

in any given analysis. All pretests and demographic variables were considered as

potential covariates. The final selection of covariates depended on a judgement of

which variable or set of variables could be used to maximize the correlation or

multiple correlation with the outcome variable in question and still include those

demographic or pretest variables for which there are the largest pretreatment

differences. Accordingly, these data were analyzed in a three-stage process. First,

pretest BDI scores, demographics, and medical demographics were examined for

potential differences. As reported above, the only pretest difference between the

groups was in the proportion of males in the groups.

The second stage of the analyses was to examine the relations between posttest

Battelle scores and the pretest measures via multiple regression analyses, again

looking for potential covariates. These analyses indicated that the only pretest

variable which accounted for more than 15% of the variance in the posttest Battelle

scores was the pretest total Battelle score. Thus, differences between the Early

and Delayed Intervention Groups were analyzed using one-way univariate analyses of

covariance, with BDI pretest total score as a covariate. Table 8.6 represents the

data for the one year posttest BDI scores for the early and delayed intervention

groups. There were no significant differences between the groups on the BDI at one

year of age.

As discussed above, a subsample of the overall group received the complete

pretest battery. Thirty-two subjects who have had their one-year posttest also

received the all of the family measures (PSI, FSS, FRS, FACES III, and the FILE) at

27
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the pretest. Use of pretest measures as covaridtes would thus have reduced the

number of subjects who had posttest data available for analyses. Thus, the family

measures were analyzed without covariates. These results are also represented in

Table 8.6. Again, there were no significant differences between the Early and

Delayed intervention groups.

The results of the analyses of the child and family measures indicated that

after one year of intensive motor oriented intervention the differences between the

groups were not statistically significant. Examination of the effect sizes for the

child and family measures largely supports the results of the parametric analyses.

Of 16 posttest effect sizes, 3 indicated that there was greater than .25 SD between

the groups. The Personal Social dimension of the BDI showed a .29 SD difference in

favor of the delayed intervention group, while thc FRS and the FILE showed effect

sizes in favor of the early intervention group (.36 and .56, respectively). While

these effect size results are interesting, and suggest that the addition of the last

group of subjects to be posttested next year may increase the power of the analyses,

they do not form a strong pattern.

The same analysis procedure was followed for the second posttest which was given

at 1 year of age. As of Sept. 1, 1989, 27 children has received this posttest. The

results of the analyses of the child and family measures are presented in Table 8.7.

These analyses indicated that the groups did not differ significantly at the second

posttest.

The lack of between-group differences in the preceding results suggests a lack

of effects for the early intervention. One aspect which has not been explored,

however, is whether any of the participation variables were related to the children's

outcomes. Correlational analyses were used to examine the relation of parent

participation measures to first posttest BDI scores within the Early Intervention

group. The percentage of scheduled visits that the parents attended was not

2S9
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significantly related to any of the outcome variables. The interventionists' ratings

of attendance, knowledge, and support of the intervention program were summed to

provide one variable (with a range from 3 to 9) that could be used to express the

interventionists' perception of the parents' participation. This variable, along

with the percentage of scheduled visits the parents attended, was examined in

relation to the one year posttest child BDI scores. Pearson's Product Moment

correlation analyses based on data from the 29 subjects in the Early Intervention

group indicated that the interventionists' rating of the parents' participation was

significantly correlated with the children's receptive (r = .36, k= .05), expressive

(r = .54, .a = .002), and total communication (r = .44, p = .02) scores, and

marginally related to the children's personal-social (r = .35, p. = .06) and total

BDI scores (r = .28, Li= .13). While this result suggests that the children of those

parents who are perceived by the therapists as "better" participators do better at

one year, alternative explanations are possible. For example, the therapists might

rate those parents whose children are developing most optimally as high in

participation. This would be supported by positive correlations between therapist

ratings and pretest BDI scores. Examination of the correlations between parent

participation ratings and pretest BDI scores indicated significant relations with

the personal-social (r = -.42, k < .02) and Total BDI scores (r = -.41, p. < .03).

These negative correlations suggest that the parents whose children performed most

poorly at pretest were rated most highly on participation.

These results taken together, high participation ratings associated with low

performance on pretest and high performance on posttest, suggest that those parents

who receive the highest ratings have children who make the most progress. This

result may support the importance of parent participation in the early intervention

program. However, it is not straightforward, since the parents' actual attendance

of scheduled visits was not related to any outcome measures.
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Conclusions

It is clear from the analyses of the demographic data of the overall group that

random assignment is working well to assure a balance of characteristics in the

groups. The groups are balanced on all demographic and medical characteristics

except the proportion of males in the groups. There was evidence, however, that this

imbalance did not affect the outcomes. In addition, the groups did not differ on

any of the pretest child or family measures. The results of the analysis of pretest

child and family measures also indicate that random assignment has worked to balance

the groups. There were no significant differences between the early and delayed

intervention groups at pretest.

The results of the first year posttest indicate that, after one year of

intensive motor oriented intervention, there is no indication that the early

intervention group has demonstrated superior progress. The early intervention group

did not show better performance on either child or family measures. Because the

in4.rvention was specifically targeted to motor development, it is necessary to

emphasize that there were no differences on the Battelle Motor Dimension. The

results of the analyses of the second posttest also indicated no superior effects

for the early intervention group.

An interesting result is the relation between the interven-tionists' ratings

of parent participation and BDI scores. This result appears to support the

importance of parent participation in early intervention. The actual rating of

parent attendance was not related to BDI scores, hcwever. This makes the

interpretation of this result less clear. This result will be examined in more

detail as more subjects are added in the future.

The results of this study concur with those of two recently released studies

(Goodman et al., 1985; Palmer et al., 1988). While there are important

methodological differences between this study and those performed previously, the

3 C 2
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pattern of results begins to suggest that early intervention which is directed mainly

or exclusively toward facilitation of motor development is not effective. It remains

to be seen whether interventions that are more broadly based would be effective in

preventing or remediating developmental problems.

The results and conclusions presented here must be regarded as tentative. There

are still eleven subjects (19% of the total group) who are participating in the first

phase of the intervention program, and who have not yet received their first

posttest. Addition of these subjects to the data pool might affect the outcome of

this study in future analyses.
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COLUMBUS MEDICALLY FRAGILE PROJECT

Project #9

COMPARISON: Infants with Bronchopulmonary Dysplasia (BPD) or neurologic damage

--Coordinated comprehensive services beginning one month prior to hospital discharge
vs. services begun at 3 years of age.

LOCAL CONTACT PEMEMMS: Yvonne Gillette and Nancy Hansen, Columbus Children's
Hospital

EIRI COORDINATOR: Nancy Immel

LOCATION: Columbus, Ohio

DATE OF REPORT: 10-9-89

Rationale for the Study

Although significant advances in

perinatal and neonatal care over the

last decade have improved the mtlook

for the extremely premature infant, 'his

group of infants still accounts for 50%

of the neonatal mortality rate, and the

surviving very low birthweight infants

contribute significantly to the popula-

tion of children with multiple disabilities (McCormick, 1985; Raju, 1986). Two

conditions frequently associated with survivors of premature birth are

Branchopulmonary Dysplasia (BPD) and intraventricular hemorrhage.

The presence of chronic pulmonary disease (bronchopulmonary dysplasia) at the

time of discharge from the nursery is one of the strongest predictors for multiple

hanaicaps (Escobedo & Gonzales, 1986; Kocps, Abman, & Accurso, 1984; O'Brodovich &

Millins, 1985). BPD is a unique disorder of the newborn infant who requires

mechanical ventilation and oxygen therapy at birth (O'Brodovich & Millins, 1985).
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BPD has become increasingly frequent as smaller and smaller infants survive, and

affects up to 40% of surviving infants weighing less than 1500 g at birth (Escobedo

& Gonzalez, 1986). Although BPD is a severe disabling disorder, it differs from

other forms of chronic lung disease in that many affected infants demonstrate

substantial improvement and recovery of lung function over the first few years of

life. However, despite the encouraging improvement in pulmonary status, up to 40%

of these infants have other major handicaps (Koops et al., 1984). The most frequent

handicaps include growth failure, developmental delays, neurologic insults, visual

problems, and deafness (Koops et al., 1984). The infant with BPD continues to

manifest developmental delays well into the third and fourth years of life (Mayes

et al., 1983; Meisels et al., 1986).

The etiology of the developmental delays observed in these infants is usually

multifactorial and may be related to inadequate nutrition during a critical period

of brain growth and differentiation. In addition to demonstrating developmental

delays, these infants have substantial health problems beyond the neonatal period,

and up to 30% are re-hospitalized during infancy (Hack et al., 1983; McCormick et

al., 1980).

A second predictor for neurodevelopmental delay in premature low birthweight

children is the presence of Grade III or IV intraventricular hemorrhage (IVH).

Papile et al. (1983) and Williamson et al. (1982) found that up to 80% of children

who had experienced severe IVH demonstrated moderate to severe handicapping

conditions by age three.

Recent advances have been made in the early identification of brain insults

which predict later neurologic impairment in this group of infants. It is now

routine to monitor preterm infants for intracranial bleeding with the non-invasive

cranial ultrasound, and it is possibie to identify infants in the first few months
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of life who are at extremely high risk for later neurodevelopmental delays on the

basis of structural brain damage.

Perinatal care and medical advances have dramatically improved the short-term

outlook for the critically ill newborn. However, most of the gain in expertise and

knowledge is based in the tertiary care hospital and is not available to the infant,

family, or local health, social service, and early intervention personnel following

hospital discharge. Consequently, many local primary care physicians and public

health nurses are uncomfortable supervising and directing.the care of these complex

children, and families that live two to three hours from the tertiary care hospital

have difficulty accessing adequate local medical care. The resulting fragmentation

of health care with multiple visits to multiple specialists at often geographically

distant tertiary care centers is cited by parents as a major problem in caring for

their chronically ill children.

Added to the problem of inadequate local health care resources, families may

find that local early intervention personnel are not trained in the specialized

medical, educational, and social needs of medically fragile infants and their

families, and that home-based intervention delivery may not be available as a service

option.

Evidence suggests that regiooalization of care to the home and community is an

effective means of improving the functional status of the medically fragile infant.

Several studies have successfully used home-based intervention programs to either

facilitate early discharge from the hospital or to facilitate developmental progress

in low birthweight infants. Recent reviews of the literature concerning preventive

intervention studies indicate that such programs generally have an immediate positive

effect, despite the fact that most programs have not been comprehensive in terms of

family functioning, quality of life for the child and family, or social competence

of the chilu (Bennett, 1987).
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Philosophical and Theoretical
Rationale for the Services

The practices of the Columbus Medically Fragile Project (Columbus/MF) flow from

the theoretical position set forth by Urie Bronfennbrenner in The Ecology of Human

Development (1979). Bronfennbrenner views the environment as a set of nested

structures, each inside the next. The basic unit is the setting, such as the family,

which includes the developing person. The relationships between settings form the

next level of influence upon development. Bronfennbrenner argues that the

relationships between settings can play as decisive a role in development as the

events within a given setting. Consequently, this project endeavors to facilitate

the family's ability to meet the infant's needs and the relationsh:p between the

hospital and the community, since both can greatly influence the infant's

development. Bronfennbrenner also contends that the practices of society at large

can profoundly influence the developing person. The importance of this level of

influence is exemplified by P.L. 99-457, the public law authorizing service to

handicapped infants and toddlers, which has and will affect services available to

handicapped infants and toddlers.

As the Bronfennbrenner model predicts, tI families of medically fragile infants

vary along several major dimensions: the functioning of the family, which includes

and is affected by the status of the infant; the influence of the hospital; the

effects of the practices of society at large; and the community resources available

to the family. Following .his model, the project attempts to enhance the family's

functioning, the status of the infant, the community's ability to meet the family's

and infant's needs. The project also attempts to influence societal attitudes and

practices as regards the care and development of the medically fragile infant and

his/her family. Figure 1 illustrates the Columbus Medically Fragile Model.

3C7



COLUMBUS MEDICALLY
FRAGILE PROJECT

Columbus/MF

291

Figure 1: Path of the Coiumbus/MF Project Model facilitating optimal family and infant functioning

from the hospital to thte community and home.

The Columbus/MF program serves as a model for specialized care end support to

the home and community following hospital discharge of the infant, rather than basing

this support in the tertiary care hospital. As previously indicated, the medically

fragile infant is at established risk for developmental delays due to serious long-

term medical and nutrition problems, lack of coordineted follow-up and intervention

services in the local area, and lack of specialized training for loca; health, social

service, and educational intervention personnel. Therefore, there is a documented

need for a collaborative intervention/training model to implement the transition and

regionalization of service from the tertiary care hospital to the local intervention

systems.

OlmnAeAv of Study

This study compares the effects cf a coordinated and comprehensive system of

early intervention services initiated prior to three years of age with the effects

r' comprehensive services initiated at age three. One group of infants, the early
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intervention group, receives coorenated services to facilitate the ti.ansition of

their care from a centralized source, the Columbus Children's Hospital, to a

regionalized source, agencies within their local communities. The delayed

intervention group receives only the centralized services currently available to CCH

NICU graduates. The current level of services for children in this group have been

described by Koops, Abman, and Accurso (1984). These services include medical

follow-up and management, developmental evaluation, and referral through the hospital

follow-up clinic. At age three, children in both groups will begin receiving

comparable preschool services.

Methods

The Columbus/MF Project is a cooperative research effort with "A Collaborative

Approach to the Transition from the Hospital to the Community and Home Project," an

HCEEP Demonstration Project of the Columbus Children's Hospital (CCH) in Columbus,

Ohio. When full enrollment is reached, the project will serve 40 graduates of CCH's

newborn intensive care unit (NICU) and their families who live in Ohio's Perinatal

Region IV. This region encompasses 33 counties in the mid- dnd southeastern sections

of Oe state. The area is primarily rural, although it includes the urban center

of Columbus.

The Columbus/MF project is currently completing the second year of a three-year

funding period. Year I was devoted to model development and focused on three

objectives. The first objective was to establish collaborative intervention teams

to service medically fragile infants and their families in Perinatal Region IV. To

meet this objective, local administrators of health, social service, and

education/early intervention agencies entered into collaborative agreements with the

HCEEP project, and local interifention personnel were identified to provide services.
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The second objective was to construct an intervention and service delivery

model utilizing the following multiple assessment factors: current status of infants

and their caregivers, stresses on the family and extra-familial systems, and the

availability and use of family and extra-familial supports. Assessment and

intervention protocols were developed and compiled to assess health and nutritional

status, developmental status, parent-child interaction, home environmental factors,

and family stresses and needed supports. The measures assessing infant and family

characteristics are described in further detail in the data collection section of

this paper.

The final objective which was met during the project's first year was the

training of local collaborative intervention teams in the family-focused, home-based

intervention model. In addition to orienting the collaborative intervention teams

to the model, a series of multidisciplinary workshops, focusing on the medical,

educational, and psychosocial needs of these infants and their families were held

for all team members to promote collaborative case management, and continuity and

transition of services.

During the past year, the project's second funding year, the efforts have

concentrated on subject enrollment, coordination of services ard service provision,

and data collection.

Subjects

The Columbus/MF project began enrolling subjects on October 1, 1988, and there

are currently 34 subjects enrolled. Enrollment will be continued until 40 medically

fragile infants and their families have been enrolled and are actively participating

in the study. It is expected that full enrollment will occur by September 30, 1989.

Recruitment. Medically fragile infants who are hospitalized in the Columbus

Children's Hospital Intensive Care Unit are eligible to participate in the study if

they have been diagnosed with moderate to severe BPD and have a need for oxygen
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therapy and/or two or more pulmonary medications upon hospital discharge. Infants

with neurologic conditions (severe [Grade IV] perinatal intraventricular hemorrhage,

hydrocephalus, microcephaly) requiring specialized equipment; 4.e., feeding pumps,

suction, and/or aerosol equipment are also eligible.

Eligible infants are identified for inclusion in the study when their weight

reaches 1500 g (approximately one month before discharge). At thAt time, the parents

are contacted by the project's clinical nurse speci4list. The nurse explains to the

parents the nature of the study, requests their participation, and if parents are

willing, obtains informed consent. If parents decide not to participate in the

study, their infant receives routine medical and developmental follow-up through t;e

Neonatal Follow-up Clinic, and, if necessary, is refetred to local agencies for

health, occupational therapy, physical therapy, and early intervention services until

the age of three. At age 3, preschool services for children with handicaps will be

available through the local school district. Parents are informed of their child's

group assignment after they have completed the informed consent procedure.

Assignment to groups. Infants will be enrolled in the study continuously

between October 1, 1988, and approximately September 30, 1989. Following enrollment,

the infants are randomly assigned to either the early or late intervention groups

after being stratified by their primary diagnosis of BPD or neurologic damage. The

BPD and neurologic groups are each further stratified into groups of more or less

severe illness based on the medical severity index developed by the project co-

director, Nancy Hansen, M.D. The severity index allows the medical doctor to rate

the infants on a scale of 0-5, with 5 being the most severe or abnormal rating on

nine variables thought to be related to predicted medical outcome. The variables

include the infant's degree of technology dependence, oxygen dependence, respiratory

status, age at discharge, neurologic status, ultrasound/CT findings, head

circumference, feeding status, and sensory impairment. A total severity score
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ranging from 3 to 45 points is obtained. Infants receiving a score of 18 and below

are determined to be "low risk," and those receiving a score of 19 and above are

considered "high risk." Following both stratification processes, group assignments

are randomly made by the EIRI site coordinator who is unknown to the infants and

their families.

Subject Attrition. There have been 35 subjects enrolled in the study to date.

One subject, who was in the early intervention group, died following pretesting.

The remaining 34 subjects currently receive the services as described in the

Intervention Programs section.

To minimize attrition, both the onsite coordinator and the EIRI coordinator

maintain updated telephone numbers and addresses of the participants. Data is

collected in person every six months until the infant reaches 24 months corrected

age. Infants and families in the early intervention group are in frequent personal

and telephone contact with study personnel as intervention services are delivered.

By definition, infants in the delayed intervention group do not meet with study

personnel between assessments; however, the study has been successful in assessing

infants in both groups on time. Study personnel have arranged for transportation

services to assist families in meeting scheduled assessment appointments if

necessary.

DemooraAic characteristics. Information has been gathered by questionnaires

regarding family income, ethnic background, parent occupation, number of siblinys,

and primary caretaking responsibilities of the participating families. Results of

the parent surveys indicate that 48% of the infants are from families living in

Columbus, Ohio, and its immediately surrounding area. The remaining 52% reside in

towns and rural areas of central and southeastern, Ohio. The total sample is

composed of 79% Caucasian infants and 21% non-Caucasian infants. Seventy-seven

percent of the infants are from two-parent families, anr! 96% are from homes where
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English is the primary language spoken. Further information about the demographic

characteristics of the infants and families in each group will be presented in the

Results and Discussion section.

Intervention Progranns

The Columbus/MF Project compares an early intervention to a later intervention

program. Children in both groups receive medical follow-up after their initial

discharge from the NICU, and, if needed, are referred for preschool services through

the public school system or MR/DO programs (mental retardation/developmental

disabilities) when they reach age three. The early intervention group also receives

coordinated and comprehensive local services designed to improve their health and

developmental outcome, and to ease their transition from the tertiary hospital to

the local community. The delayed intervention group is referred to all indicated

services identified at follow-up clinic visits.

Early intervention program. Intervention services provided to the early

intervention group consist of pre-discharge hospital visits, medical follow-up clinic

services, coordinated multidisciplinary home-based early interventiun services, and

preschool services as needed. The intervention begins with two to three weekly

hospital-based visits with families approximately one month prior to the infant's

discharge from the NICU. The hospital-based visits, which are initiated by the

project's clinical nurse specialist and/or social worker,.provide an opportunity for

families to begin to establish a support system with ties to both CCH and to their

home communities, and to allow the project to assist families in planning for their

infant's home care needs prior to discharge. They also allow the families, with the

assistance of the project team, to begin to identify and initiate contacts with

service providers in their local areas.

After hospital discharge, infants receive regular medical supervision and

developmental evaluation through Columbus Children's Hospital High-Risk Neonatal
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Follow-up Clinic. The first follow-up visit occurs two weeks post-discharge.

Additional visits are scheduled for 6, 12, 18, and 24 months of age (age corrected

for prematurity), and yearly thereafter. The clinic is staffed by a neonatologist,

a social worker, a nurse coordinator, and an occupational therapist who provide

health monitoring and developmental evaluation. Full ancillary services (radiology,

drug level monitoring, pharmacy, respiratory therapy, ophthalmology, and audiology)

ere available in the hospital complex.

Regular home visits are initiated following hospital discharge and continue

until the child reaches 24 months (age corrected for prematurity). The Columbus/MF

project's clinical nurse specialist and developmental consultant attend the home

visits with local service providers on at least a monthly basis. Participation in

these collaborative home visits can be interdisciplirary or ivithin a discipline,

depending upon the concerns surrounding the infant and the family needs.

Participants in thes ......ollaborative home visits include at lease one member of the

Columbus/MF project staff, one local service provider, the family (or at least he

primary caregiver), and the infant. When conducting a collaborative home visit, the

resource team members follow a four-step approach: (1) update, (2) plan, (3)

practice, and (4) integrate into the family routine.

Update refers to the process during which the intervention group (resource team

member, local service provider, and the family) reviews any recent developmental

assessments and previous plans. From the information shared in the update

discussion, the intervention group plans for subsequent parent education and specific

intervention for the infant and family related to developmental, health, and

nutrition issues. Members of the team practize spPcific intervention activities

which are then integrated into family routines. Plans are put in writing and a

method for monitoring the program is selected.
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Local service providers are also encouraged to assist families in locating and

utilizing additional community services such as consulting or respite care. TVe

project gradually shifts responsibility from the resource team to the communities.

The timing of this shift is individualized to meet the family's needs and the ability

of the local service providers to take a more direct and independent role working

with this special population. The ultimate goal of the project is to transfer full

responsibility for the care of the medically fragile infant to local service

providers (physicians, public health nurses, early educators, etc.). It is

anticipated that these agencies will continue to provide necessary services after

the children reach 24 months of age and are no longer involved in this project.

At three years of age, early intervention services will be available through

the local school districts or in county mental retardation and developmental

disabilities programs. It is anticipated that developmentally appropriate preschool

services will be provided in the least restrictive environment according to an

approved IEP (individualized education plan).

Delayed Intervention group. Infants in the delayed intervention group will

receive the services that are currently available to graduates of the NICU. These

services include the same medical and developmental follow-up services of the High-

Risk Neonatal Follow-up Clinic that infants in the early intervention group receive.

However, subjects in t'le delayed intervention group do not receive the coordinated

community early intervention services that are available to the early intervertion

group. Infants in the delayed intervention group who are found to be delayed, at-

risk for delay, or in need of community services by the follow-up clinic, are

referred to community agencies by the hospital follow-up clinic. These agencies are

notified of the referral. Based on past experience, referral agencies have been

utilized inconsistently at best. Records documenting how often infants in the

delayed group have accessed referral services are kept and will be used in the data
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analysis. At age three, children in the delayed intervention group will also be

eligible for preschool servicet for handicapped children if they meet entrance

criteria at that time.

Treatment verification. Treatment verification procedures are carried out to

ensure that treatment occurs in accordance with the proposed intervention program

plan. It consists of data collected on the child, family, and intervention program.

Treatment verificatk.A data on children in the early intervention group includes

the Individualized Family Service Plan (IFSP), a log of individual services provided,

and attendance records. This data is collected and recorded by the local service

provider and transition support staff. Information about additional services

received by the child is collected from parents of children in both groups at pretest

and at all interim and posttests.

Data on the family includes an estimate of the quality of parent involvement

by CCH project staff, a parent satisfaction questionnaire completed by parents at

posttest, a record of parent time spent working on child's programs collected by the

local service provider, an estimate of how well the parents feel they have been able

to integrate the infant's programs into their daily routine, and parent telephone

interviews conducted by EIRI staff. Treatment verification information is also

gathered on the intervention program itself. The project staff evaluates the quality

of the local service staff. EIRI staff maintain weekly telephone contact with the

project staff, conduct two yearly site visits, and conduct al; annual onsite

evaluation (Site Review).

Site Review

A site review of the Columbus/MF project was conducted on July 11-12, 1989.

The purpose of this review was to collect information about the nature and quality

of the intervention services being provided to the early and delayed intervention

groups, to verify that the research conducted by EIRI is being implemented as
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intended, and to collect neads assessment data which will be used for future program

planning by site administrators. The Guide for Site Reviews of EIR1 Research Sites

was used to evaluate program components of the project, and included a general review

of program philosophy, subject records and assessment procedures, observations of

staff-child and staff-parent interactions, and a review of administration and

management procedures.

The overall results of the Site Review were very positive. Comprehensive and

coordinated services are being provided to the early intervention group and data is

being managed in an exemplary manner. A full report of the site review is available

from the site coordinator.

Cost of intervention, the cost of early versus later intervention w411 be

determined by analyzing costs for both program alternatives on two levels. The first

level consists of the hospital-based team which coordinates services for the children

on the local level. The second consists of the (.nsts associated with the local

teams' providing direct services to the children in the research study. Resources

on both levels include direct service and administrative personnel, occupancy,

equipment, materials and supplies, and travel. At this point, Year One costs have

been collected and analyzed. Since Year one is the start-up year and no children

were served, costs include resources used in Year One for inservice, planning,

publicity, and program development (including curriculum development).

T tal cost for resources used in Year One are presented in Table 9.1. Salary

and benefits were calculated according to the percentage of FTE worked on the project

for program administrative personnel (project director, project coordinator, several

consultants, and secrt.aries). Hospital ;Administrative costs were based on the

hospital's indirect rate for administration (.207). Occupancy charges are bas I on

the 1988 rate per square foot for space used by the project, including plant

operation, housekeeping, maintenance, repairs, and insurance. The project used 269.2

317



Columbus/MF

301

Table 9.1

Columbus/MF Project Year One Costs (1988-1989)

Resources Cost

Agency Resources

Direct Services $ 14,282

Administration

Program $ 61,894

Hospital 15,768

Occupancy 7,519

Equipment 4,653

Transportation 3,791

Materials/Supplies 4,478

Sub 707AL \$112,385

square feet at $6.60 per square foot for space, $2.65 per square foot for plant

operation, $6.69 per square foot for housekeeping, $8.73 per square foot for mainten-

ance and repairs, and $3.53 per square foot for insurance for a total of $27.93 per

square foot. Equipment includes office equipment and furnitive used for 3.0 FTEs.

Market replacement values were ascertained for each item and an annualization factor

was applied to arrive at an annual cost accounting for interest and depreciation.

Travel expenditures were based on actual mileage and costs associated with conference

attendance in relation to the project. Finally, the cost of materials and supplies

was based on the project's annual expenditure on these items. Cost analyses are

ongoing for Year Two to determine the cost per child in both groups for services

received.
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Data Collection

Data collected at the Columbus project include both the results of outcome

measures being used across all EIRI sites and measures that are specific to this

study. These measures include assessments of both child and family functioning.

As indicated earlier, infants are enrolled in the study approximately one month prior

to their discharge from the NICU, and they are pretested two weeks following

discharge. Pretest data have been collected on the 24 infants who are at least two

weeks post discharge. Pretest data have not been collected on the infants who are

enrolled in the project, but who currently remain hospitalized or who are not yet

two weeks post discharge. Posttest data is collected at 12 and 24 months corrected

age. Interim test data is collected 6 and 18 months corrected age. All EIRI

assessments take place at CCH in conjunction with NICU follow-up clinic visits.

Recruitment, training, and monitoring of diagnosticians. In June 1988,

diagnosticians were trained in Columbus by the EIRI Evaluation Specialist to

administer the Battelle Developmental Inventory (BDI). Three diagnosticians were

Registered Occupational Therapists currently employed in the Occupational Therapy

Department of Columbus Children's Hospital. The fourth diagnostician was an Early

Childhood Specialist currently employed in the Child Life Department of Columbus

Children's Hospital. While their work assignments involve in-patient and out-patient

ca none of the therapists is assigned to the NICU or the Neonatal Follow-up

Clinic. They evaluate the subjects as a part of their regular employment; however,

they are, and will remain, uninformed as to the purpose of the study and to the group

assignment of the infants.

Prior to the formal BDI training, the diagnosticians were required to become

familiar with the BDI through a review of the test manuals, practice in scoring,

viewing of a videotape of test administration procedures, and completing a self-

mastery test. The diagnosticians then completed three practice BDI administrations.
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The third practice session was videotaped and reviewed by the EIRI Evaluation

Specialist who then certified the diagnostician. In each year following

certification, 10% of each diagnostician's test administrations are shadow scored

for reliability by the onsite assessment coordinator. The assessment coordinator

is also responsible for tracking and scheduling evaluations for each subject. The

hospital social worker assigned to the Neonatal Follow-up Clinic has been trained

to administer the demographic survey and the measures of family functioning. A more

in depth discussion of test administration procedures is available in the EIRI 1986-

87 annual report.

Pretesting. Two weeks following discharge from the NICU, all infants in the

study are scheduled for the first visit to the Neonatal Follow-up Clinic, where

their health status, growth, pulmonary function, and rehospitalization record are

evaluated. At that time, intant assessments also !rclude the BDI and the Infant

Neurological International Battery (the Infanib), a measure of neurologic integrity

in the newborn and infant. The Parenting Stress Index (PSI), an assessment of the

stress present in the parent-child system; the Family Adaptability and Cohesion

Evaluat;on Scales (FACES III), an assessment of the separateness or connectedness

of the family members to the family; the Family Support Scale (FSS), a measure of

different sources of support available to families with young children; the Family

Resource Scale (FRS), a measure of the different kinds of resources available to the

family, the Family Inventory of Life Events and Changes (FILE), which assesses the

life events and changes experienced by the family during the previous 12 months, and

the Parent Survey (demographic information) are completed by the parents. Parents

are paid $20 for completing the pretest assessment battery. Tests and questionnaires

are returned to EIRI for scoring, data entry, and storage. Table 9.2 presents a

schedule of assessment measures and the ages at which they are administered.
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Table 9.2
Schedule of Assessment MeasuresColumbus Age-At-Start

Pmtest-2 interim interim
wts Post Test I Posttest I Test II Posttest II ,

Enroliment Discharge Discharge 6 mo CCA mo CCK 16 CCA 24 mos CCA

BDI X X X

PS X X X

FACES Ill X X X

FSS X X X

FRS X X X

FILE X X X

Additional Services X X X X X
Survey

Medical Severity X X
index

EIRI Parent Survey X X X

InfaMb X X x

Medical Visit X X X X X X
Summary

Carey infant X

Bayley X X

Social Work Parent X
Survey

Report of Child Health X X

Parent/Child interaction X X
Video

Carey Toddler X

Corrected Chronological Age (age corrected for prematurity)

Interim tests. Interim tests are scheduled when the infant is 6 and 18 months

old (age corrected for prematurity). At the time of the 6-month interim test, the

infant receives a physical examination and is assessed using the Bayley Scales of

Infant Development and the Infanib. The parent completes the Carey Infant

Temperament Scale, assessing their estimate of their infant's temperament. An

additional services form reporting services that have been used since pretest in

conjunction with infant care and develupment, and a social work questionnaire

developed by the CATCH team social worker are completed in an interview with tile

social worker. The 18-month interim test consists of a physical examination,
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readministration of the Bayley, and the additional services survey. Parents are paid

$20 for completing each interim testing batter.

Posttests. Posttests are scheduled odhen the infants are 12 and 24 months (ages

corrected for prematurity). At the posttest sessions, infants and their parents

agiin complete the pretest battery. In addition, parents complete the Parent

Satisfaction survey and the Report of Child Health. The additional services form

will be completed during an interview with the social worker. At the 12 and 24 month

posetests, parents and infants will be videotaped during a scripted 16-minute period

which will include free play and structured activities. The videotapes will be coded

and scored as a measure u: p rent-child interaction. Parents will be paid $20 foy

completing each posttest battery. Table 9.3 presents a summary of the numbcr of

infants who have been tested to date.

Table 9.3

Summary at Subjects Assessed by July 1, 1989

Time oi Assessment Number Assessed to Date

2 Weeks Post Discharge 24

6 Mon4l.s (age corrected for prematurity) 7

12 Months (age corrected for prematurity) 0

18 Months (age corrected for prematurity) 0

24 months (age corrected for prematurity) 0

.

Results and Discussion

The purpose of the Columbus Medically Fragile study is to compare the

effectiveness of comprehensive and coordinated early intervention services begun

prior to the infant's discharge from the NICU to delayed intervention services
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started at age three. Currently, there are 24 infants who have been pretested two

weeks after their discharge from the NICU.

Comparability of Groups on Pretest Measures

A pretesL comparison of family demographic characteristics indicated that the

early and delayed intervention were similar in all characteristics (Table 9.4). The

early intervention group tended to have slightly fewer infants living with both

parents than did the delayed intervention group; however, the difference was not

statistically significant.

Table 9.4

Comparability of Groups on Demographic Characteristics for Columbus Age-At-Start Study

Active Subjects Enrolled by July 1, 1989

Variable

Delayed Intervention Early Intervention

Value ES( n (SD) n

Age of child In months as of 7/1/88 7.6 2.7 13 7.8 4.6 /1 80 .06

Age of mother Ir years 28.8 6. , 12 27.6 7.3 11 .55 .28

Age of father In years 30.9 10 12 33.9 7.5 9 .45 .34
Percent male" 69 - 13 82 - 11 .50 .42

Years of education for mother 12.5 2.2 12 13.3 2.4 11 .43 .35

Years of education for father 12.5 1.7 12 12.5 2.3 11 .96 .00

Percent with both parents living rt home 91 - 11 64 - 11 .14 -1.7

Percent of chf:drstri who are Caucasian' 85 - 13 73 - 11 .50 -.43
Hours per week mother employed 12.0 16.1 12 "5 17.4 11 .84 .32
Hours per week father employed 34.7 17.9 11 34.5 18.2 11 .97 -.01

Percent of mothers employed as
technical managerial or above

17 - 12 36 - 11 .30 .59

Percent of fathers employed as
technical managerial or above

25 - 12 18 - 11 .71 -.25

Total household Income'. $29,83Z $25,440 12 $32,545 $31,473 11 89 AO

Percent receiving public attgistance 50 - 12 55 - 11 .84 .12

Percent of children in siaycare more
than 5 hours pf.:r week

17 - 12 9 - 11 .61 -.39

Nurnbei of siblings 1.6 2.1 12 1.0 1.1 11 .42 -.37

Percent with English au primary language g2 - 13 100 - 11 - 1.59

NOTES: Statistical analyses for these variables were Wed on a t-:sst where those children or families posseseIng the trait orcheracteristk.. ware scored "'," and those not possessing the trait were scored T."

Income data were categolival and were converted by using the midpoint ot each Interval Into continuous data.

33
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A comparison of the demographic characteristics of all infants enrolled in the

early and delayed intervention groups at pretest indicated that the groups are

similar in most medical characteristics. However, as can be seen in Table 9.5,

infants in the delayed intervention group had significantly more sensory (visual

and/or hearing) impairment as measured by the Medical Severity Index administered

at discharge. Infants in the delayed intervention group tended to receive slightly,

but not significantly, lower scores on the Infanib.

Table 9.5

Comparability of Groups on Medical Characteristics for Columbus Age-At-Start Study

Variable

Delayed Intervention Early intNention

Value ES(SD) n (SD) n

Gestational age (weeks) 31.6 4.7 13 30.9 4.8 10 .72 -.15

Birthweight (grams) 1839.8 918.2 13 1496.1 769.6 10 .35 -.40

Primary Diagnosis:

Neurological Impairment 53.8% - 7 40% - 4 -.35
.52 .35

Bronchopuimonary Dysplasia 46.2% - 6 60% - 6 45

Severity Index at Enrollment 14.6 3.6 13 14.4 4.8 10 .91 -.05

(Range: 3-45)

Length of Hospitalization (Days) 86.7 63.2 13 111.4 85.1 10 .43 .34

Total Doses of Medication Daily at Discharge 4.3 4.8 13 6.5 12.2 10 .60 .27

Teohnoiogy Dependence at Discharge' .46 .9 13 1 4 2.1 10 .21 .66

Feeding Status at Discharge' 1.6 1.3 13 1.4 1.3 10 .69 -.15

Sensory Impairment at Discnarge' 1.2 1.1 13 .4 .5 10 .05 -.95
..

infant international Neurological Battery (lnfanib)
(range 20-100)

60.7 4.3 12 56.8 6.8 1: .12 -.68

NOTES:* Technology dependence, fe...:ing status, and sensory impairment at dis.;harge were measured on a scale of 0 - 5 with low
scores being more favoraHe.

Higher scores on the Infanib indicate greater neurological maturity.
A

Table 9.6 shows infant pretest scores on the BDI and measures of family

functioning. The groups were similar on all of the BDI domain and total scores.
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They were also similar on most measures of family functioning, including the PSI,

FRS, FSS, and FILE. The groups differed significantly, however, on the FACES measure

of family cohesion and total scores. The differences characterize the families in

the early intervention group as being less balanced in terms of cohesion than the

families in the delayed intervention group.

Conclusions

Overall, the pretest comparisons indicate that randomization procedures have

resulted in well-matched groups as the intervention phase of this project began.

Statistical differences between groups were found to exist in the degree to which

infants demonstrated sensory impairment when they were discharged from the NICU and

in their degree of family cohesiveness as described by the infants' parents. The

groups were found to be similar on all other infant and family demographic character-

istics and on measures of infant and family functioning. In light of the many

different comparisons which were made (i.e., the many different variables on which

groups were compared), it is not surprising to find several on which there are

statistically significant differences between groups. However, when data are

considered in total, it appears that groups are well matched and very comparable.

That the intervention has been initiated as intended is evidence by the fact

that all of the infants in the early intervention group were referred to their county

collaborative groups as they were discharged from the hospital, wtr;le only 15% of

the infants in the delayed intervention group received such a referral. It remains

to be seen how clearly the ;Iroups will remain distinct in their ability to access

and utilize community services to meet the needs associated with having a medically

fragile infant.

3:rs5
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Table 9.6

Pretest Measures of Child and Family Functioning

Variable

Delayed Intervention Early Intervention
711.110

Value ESii (SD) n (SO) n

Age in months at pretest 1.15 1.6 13 1.45 2.7 11 .741 .14

Battelle Developchental
Inventory (BDI)

Personal Social 6.0 4,2 13 8.1 7.2 11 .41 .38
Adaptive Behavior 3.8 2.2 13 4.4 2.6 11 .56 .24
Motor 5.2 4.8 13 5.1 5.0 11 .95 -.02
Communication 4.2 2.1 13 5.2 2.4 11 .32 .45
Cognitive 3.7 3.2 13 3.6 4.0 11 .97 -.03

TOTAL 22,9 15.4 13 26.5 20.0 11 .62 .01

Parenting Stress index (PSI)434

Child Related
(range 50 to 250)

103 19 12 113 23 11 .27 -.48

Child Related
(range 54 to 270)

116 24 12 120 22 11 .62 -.18

TOTAL
(range 101 to 505)

218 41 12 233 39 11 .39 0

Family Adaptation and Colpplon
Evaluation Scales (FACES)

Adaptation
(range 0 to 26)

2.8 2.0 12 6.1 6.7 11 .14 -.7r;

Cohesion
(range 0 to 30)

5.3 4.1 12 8.9 5.2 11 .07 -.78

TOTAL
(range 0 to 40)

6.3 3.9 12 12.2 6.2 11 .01 -1.18

Discrepancy
(range 0 to 80)

13.5 11.6 12 6.5 10.4 11 .15 .63

Family Resource Scale (FRS)494 121 17 12 122 21 11 .9i. .05

Family Support Scale (FSS)ass 26.9 8.4 12 32.0 11.5 11 .24 .52

Family Index of Ufe Events (FILE)" 10,7 4.5 12 12.5 7.4 11 .46 -.31

NOTES: + Statistical analysis for BDI wart conducted using raw scores for each of the scales.

Statistical analysis and Mc', Size (ES) estimates for PSI, FACES III, and FILE were based on raw scores where low raw
SCOres and positive ES are most desirable.

@A low raw score and ur a low percentile score indicates lower stress level.

Scores for each subscale of the FACES are derived from the "Ideal' score reported in the technical manual. Scores reported
in the table indicate the dlstance from Ideal" in raw score units. A score of 0 Is best, and positive ESs Indicate that the
experimental group scored closer to Ideal."

Analyses for the FSS and FRS are based on raw scores indicating number of supports or resources indicated by the family
as being available. Higher percentiles and positive ESs are considered better.

No norming sample is reported for this measure. To assist with interpretation, a percentile score is reported in the table
based on all pretests collected as part of the Longitudinal Studies (currently, 645 families with handicapped children).

A low raw score and/or a high percentile score indicates lower stress level, and a positive ES is more desirable.

$ Effect Size (ES) is defined here as the difference between the groups (Expanded minus Basic) on the x scores, divided
by the standard deviation of the Basic Intervention Group (see Glass, 1976; Tallmadge, 1977; Cohen, 1977; for a more
general discussion of the concept of Effect Size).

3:- BEST COPY AVAILABLE
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Future Plans

For the remainder of this project's funding period, efforts will be directed

toward continued provision of services to infants and their families in the early

intervention group and toward data collection from both groups.

"



Wabash

311

WABASH AND OHIO VALLEY SPECIAL EDUCATION

Project #10

COMPARISON: Toddler-Aged Children with Mild to Moderate Handicaps--5-day-per-
week center-based program versus a home-based program that provides weekly visits.

LOCAL CONTACT PERSON: Connie Luthe, Program Coordinator, Wabash and Ohio
Valley Special Education District

EIRI COORDINATOR: Mark S. Innocenti

LOCATION: Norris City, Illinois (Southeastern Illinois)

DATE OF REPORT: 10-9-89

Rationale for the Study

A number of questions currently

exist regarding the efficacy of early

intervention for young children who are

handicapped (Casto &Mastropieri, 1986).

One of these questions concerns the

intensity of the program in which the

4.
child participates. The common

assumption for early intervention

service is "more intense is better." However, there is some evidence that this

conventional wisdom about early intervention effectiveness may not always be true

(Casto, 1987).

The intensity issue is a critical issue that speaks to program effectiveness

and may directly affect funding and services. The recent passage of P.L. 99-457,

although opening up service opportunities for a large number of previously unserved

children, has placed additional financial demands on those organizations that provide
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intervention services. One area where the issue of effective services and funding

is most pronounced is in regard to providing services to infants and toddler

aged children with handicaps. P.L. 99-457 has left these intervention services to

state discretion, and funding issues are not well defined. In lieu of clear,

experimental evidence regarding the intensity of progrdms, restrictive funding forces

service provision agencies into apparently cost-effective, but not necessarily best

practice, options. The purpose of this study was to investigate two common

approaches, that vary greatly in intensity, for providing early intervention services

to toddler-aged children with handicaps. The information from this empirical

investigation, and others such as this, will provide a knowledge base for school

administrators and others when developing early intervention programs.

Review of Related Research

The most common service delivery model for infant and toddler-aged children

with handicaps is the home-based model (Bricker, 1986). This model typically

provides services on a 1-hour-per-week basis (Bricker, 1986) and can take one of two

forms (c.f., Bailey & Wolery, 1981; Beller, 1979; Karnes & Zehrback, 1977): (a)

home-based services where an early interventionist visits the home, or (b) center-

based consultation to parents where parents visit an early interventionist who is

located at a center. Regardless of form, the services provided to both children and

families are similar. These services usually consist of some form of developmental

intervention for the child and the provision of parent support. Parents are usually

provided training in intervention techniques and expected to provide training to the

child either through direct intervention or incidental teaching between visits.

Research regarding the intensity of home-based models has focused primarily on

varying the frequency of contacts with the early interventionist. Studies that have

compared one home visit per week vs. 2 week (Lowitzer, 1988), 1 week vs. 3 week

(Mott, 1988), and 1 week vs. one every 2 weeks (Burkett, 1982) have not found

329
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differences in child development or family functioning as a result of frequency of

home visits. In a long-term study, Sandow, Clarke, Cox, and Stewart (1980) compared

preschoolers with handicaps whose parents received home visits for a 3-year period

at either 2-week or 8-week intervals. After 2 years, children in the less frequently

visited group made greater progress, but th:s dicference disappeared after 3 years.

All of the above studies were relatively free of confounds from the use of differing

interventions within the study, and all except one (Burkett, 1982) used young

children with handicaps and their parents as subjects.

Evidence is beginning to build that more frequent visits in a home-based model

does not impact on program effectiveness. There are at least two possible

explanations for this finding. First, it may be that age at start is the real issue

of interest and that lack of differences with different intensities is attributable

to the fact that very young children are wt yet capable of making differential

progress. Second, it may be that the interventions compared in previous intensity

studies were not sufficiently intense to find differential effects. Both of these

possibilities could be explored through changing the focus of research to other

intensity comparisons. The most apparent comparison would be with other appropriate

models of service delivery. Although this type of comparative research has occurred

with disadvantaged populations, there is a paucity of this type of research on young

children with handicaps (see Bronfenbrenner, 1974; Casto & Mastropieri, 1986). For

example, studies have not been conducted that directly compare the efficacy of

center-based and home-based service options for toddler-aged children with handicaps.

The center-based model is characterized by the child attending a classroom located

at a school or some other farility. This model provides more hours of contact with

an early interventionist and has been used to provide intervention services to

toddler-aged children. Such research would provide additional information to the

program intensity question as well as providing information on the relative

effectiveness.of these different models for toddler-aged children.

3'40
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Chien/Wm cid Sludy

The purpose of this study was to investigate program intensity with handicapped

children under 36 months of age by comparing two early intervention programs of

different intensity. Children in one group received 5-day-per-week, 2-1/2 hours per

day services in a classroom established to orovidecducational/developmental services

for children with handicaps (center-based model). The children in the other group

received 1-hour-per-week intervention services at 'iome by a trained home intervenor

(home-based model). Program efficacy was addre3sed by assessing child and family

outcomes. The effect of intervention programs on families has been overlooked in

the majority of early intervention studies (Casto & Mastropieri, 1986; Dunst, 1986),

Put is an important area that should be considered (Bronfenbrenner, 1979; Dunst,

1980. This study will assess effects op the family through a variety of measures.

Method

Program Organization and Background

This study was conducted in conjunction with the Wabash and Ohio Valley Special

Education District (WOVSED). WOVSED provided special education services to nine

counties in rural Illinois. State funding was granted to WOVSEO to expand birth-

to-3 intervention services while comparing home-based services for toddler-aged

children with handicaps to center-based services (i.e., services provided in a

classroom setting). Evaluation activities were augmented through the Early

Intervention Research Institute. Although home-based services had been provided by

the Illinois Division of Mental Health, conditiGas in the state grant to WOVSED

required that all early intervention services be coordinated by WOVSED. Connie Luthe

served as program coordinator for all early intervention activities reported in this

paper.
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Collaborative activities occurred for approximately two years. Originally, this

study was a longitudinal study. During the second year of implementation, the

following four primary concerns to the adequacy of this study as a longitudinal one

were raised.

1. The degree of handicaps being identified were very mild. Many of the
subjects barely qualified as needing intervention services. In effect,
this made the subject sample more like a disadvantaged group than a

handicapped group.

2. There was no availability of communication or motor therapies in either
program. This was, at that time, considered a study drawback.

3. Originally, it was understood that EIRI would have input into future
placement decisions for subjects. This was a misunderstanding.
Students were placed into different programs under WOVSED control.
These future placements also varied by intervention approach according
to WOVSED sources.

4. There was uncertainty of degree of compliance in the home visit
program. Home visit records were not sent to EIRI on a regular basis.
This study may be closer to a treatment/no-treatment intervention.

Research activities were halted in November, 1987, due to these study concerns and

by each of the collaborating agencies. Although a larger number of subjects had

been identified and were participating in the project, this paper presents data only

on those children who received pre- and post-assessments when collaborative

activities halted.

Subjects

Twenty-six subjects are included in this study; 13 in each group. The home-

based group consisted of 9 males and 4 females; the center-based group of 6 males

and 7 females. All subjects had been identified as developmentally delayed

according to criteria set by the state of Illinois. On.) subject in the center-based

group had cerebral palsy. Subjects age at pretest ranged from 8 months to 31

months.

At the time collaborative activities halted, a total of 54 children had been

pretested. Child intervention services were not affected by the termination of
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collaborative activities. Children remained in their respective early intervention

placements.

Recruitment. Study requirements narrowed the eligible study population to

children from two counties served by WOVSED. All children who were eligible for

WOVSED-provided early intervention services in these counties were considered for

inclusion in this study. Subject selection for this study was based on the severity

of their handicapping condition as established by the Battelle Developmental

Inventory (BDI; Newborg, Stock, Wnek, Guidabaldi, & Svinicki, 1984) and parent

willingness for their child to be randomly assigned to a group. Children who scored

2.0 standard deviations or more below the mean on at least one of the major domains

of the BDI, or 1.5 standard deviations below the mean on the total BDI, were

eligible for the study. These criteria reflect those of the state of Illinois for

receiving early intervention services. Parents of eligible subjects completed an

informed consent procedure which stated that they were willing to allow their child

to be randomly assigned to one of the program options, as well as which described

other features of the study.

Assignment to group. Two facilities were established for the center-based

program by county. Subjects were randomly assigned by county into either the home-

based or center-based service program. Four levels of severity and three age

breakdowns were established. The ages were: (a) 0-10 months, (b) 11-20 months, and

(c) 21-31 morals. Levels of severity were determined by Battelle total DQs and

were: (a) severe, 0-52; (b) moderate, 53-68; (c) mild, 69-84; and (d) at-risk, 85+.

Subjects were listed in each cell as parent permission to participate was obtained.

The first placement in each cell was randomly determined, and placement alternated

from that point.

Demographic characteristics. The majority of children included in this study

were Caucasian, and all spoke English as their primary language. The families of
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these children lived in a rural area where parents worked in unskilled occupations

or were unemployed. The mean yearly income for these families was below $15,000.

The majority of parents had some high school education. Demographir information for

subjerAs and their families, by group, are presented in Table 10.1. Groups were not

different on any of the major variables assessed (at < .05).

Experimental Interventions

The two groups being contrasted are children who received either home- or

center-based services. The following descriptions provide more information on these

groups.

Center-based croup. Subjects in this group received 5-day, 2-1/2 hour-per-day,

programming in a classroom setting. Classrooms maintained an 8:2 child:staff ratio.

Staff consisted of a certified teacher and a paraprofessional aide. Classrooms used

a number of published curricula (e.g., the Hawaii Early Learning Profile) and

emphasized instruction on developmental skills. Individual goals were established

for each child based on a sequence of objectives that had been developed by the

district. Teachers were responsible for program development for each student and

for classroom schedules. Classrooms included social and group experiences in

addition to time periods during which individual goals were addressed. Daily

sessions typically included group activities for music and language development,

free play, self-help skills development, and individual child goals.

The children in the classroom were offered an evaluation by occupational,

physical, and language therapists, but these services were not provided directly in

the classroom. Parents could contract privately for these services. Transportation

to and from the classrooms was provided. Teachers kept parents informed of their

child's progress through phone contacts and individual notes sent home. The center-

based program operated for A months, with a break from June 15 to August 15.
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Table 10.1

Comparability of Groups on Demographic Characteristics for Wabash Intensity Study

Home-Based Center-Based

Pi (SD) r: i (SD) n \Nue ES

Age of child in months at 24.1 (5.5) 13 22.7 (7.9) 13 .61 -.25
pretest

Age of mother In years 28.5 (5.7) 12 25.1 (5.3) -,b .18 .60
at pretest*

Age of father In years . ..9 (7.9) Id 27.4 (3.7) 11 .08 .5r
at pretest+

Percent Male** 69.2 13 46.2 13 .25 .46

Years of Education for 11.5 (1.3) 12 11.6 (1.8) 9 .93 .08
Mother

Years of Education for 11.5 (2.7) 11 12.3 1.4) 12 .43 .30
Father

Percent with bpth parents 75 12 66.7 12 .67 .18
living at home

Percent of chijdren who 90.9 11 81.8 11 .56 .26
are Caucasian

Hours per week mother 5.0 (14.1) 8 14.2 (19.5) 9 .29 .65
employed*

Hours per week father 33.0 (20.8) 8 26.3 (17.1) 12 .43 .32
employed+

Percent of mothers o 10 0 9 1.0 .03
employed as technicpl
managerial or above

Percent of fathers o 10 o 12 1.0 oo
employed as technlcpl
maragerial or above

Total Jousehold income $14,965 ($7,521) 11 $11,417 ($6,898) 12 .25 -.47

Percent with mother as 82 11 70.0 10 .55 .27
primary caregiver

Percent of children in 18 11 o 11 .49 .30
daycare on a daily basis *

Number of siblings+ 1.8 (1.1) 12 2.1 (1.0) 12 .81 .27

Percent with English, 100 12 100 12 1.0 .00
as primary language

Average Effect Size = .21

NOTES: a Statistical analyses for these variables were based on a t-test where those children or families possessing
the trait or characteristic were scored "1," and those not possessing the trait were scores at T."

" All p vsklues are from t-tests conducted between groups.

$ ES (center-based) (home-based)

SD (Home-Based)
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Home-basel vow. Subjects in this group received once-per-week, 1-hour home

visits by one of two early intervention program staff. The two home teachers were

employed by the Illinois State Division of Social Services and had bachelor's

degrees, but were not certified teachers. Home visitors were under the supervision

of the special education district. Services focused on educating the rarents on the

needs of their child and helping them to access services such as medical care, etc.

Individual education programs were established for each child and were implemented

by the home visitor. The homo teacher provided goals for the child and tralned the

parent in implementation of these goals. The home program provided services

throughout the year. As with classroom-based services, parents were offered

evaluation by therapists, but parents contracted privately for their services.

Treatment Verification

Verification of the independent variable should be an important aspect of all

experimental research. The failure to obtain these data can potentially result in

an erroneous conclusion (Barnett, Frede, Mobasher, & Mohr, 1987; Cooke & Poole,

1980). A variety of data were collected for treatment verification purposes. These

included: (a) teacher ratings of parents' attendance, knowledge, and support; (b)

a general health rating of the child by the parent; (c) an estimate of time parents

spent working with their children on program-related activities on their own time;

and (d) parent reports of hours of therapies and services received outside the

program in which they were involved. All of these measures, except the estimate of

parent time on program-related activities, was collected at posttest. The collection

of parent time estimates is discussed later. T-tests were conducted with these data,

and no differences were found between groups (Table 10.2).

Efforts were made to determine how much time parents in each group spent working

with their child on enhancing the child's developmental growth. Parents were asked

to return a preprinted postcard each week indicating the amount of time they had
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'ome-Based Center-Based

(SD) n (SD) n t ES Vali.e

Teacher rating of:'

Parent Attendance 2.2 (.9) 10 2.2 (.8) 13 .13 .0 .90

Parent Knowledge 1.6 (.7) 10 1.7 (.5) 13 -.38 .14 .71

Parent Support 2.0 (.9) 10 2.2 (.7) 13 -.66 .22 .51

General Health° 2.2 (.4) 10 1.9 (.5) 12 1.39 -.75 .18

Total Hours Additional 17.9 (47.2) 7 9.3 (23.8) 11 .45 -.18 .67
Services (Pre-Post)°

NOTES:. Teacher rating is based on a 3-point scale where higher scores indicate a iJetter rating.

(20 &act on a parent rating of the chlid's health were 1 worse thtn peers, 2 same as pacts, 3 better than peers.

* Data are based on parent report obtained at posrest. These data represent parent report of time the child received speech
the spy, motor ihoripy, tutorial actMtles, zind family receipt of social work services.

Effect Size (ES) is defined here as the difference between the group means (Center-Based minuf Llome-Based) divided
by the standard deviation of the Home-Bmed Group.

spent working on areas suggested to them by the early intervention program staff.

Unfortunately, in spite of frequent follow-up requests, and the availability of

incentives for returning postcards ,the number of cards returned %..as very low (less

than 40%). Therefore, we were unable to specify with any degree ,e certainty the

amount of time parents spent working with their child. Based on the postcards where

were returned, and the judgement of early intervention program staff working with

parents in both groups, it is our best estimate that the amount of time parents

spent working with their children was not substantially different between the two

groups, and, therefore, did not have an effect on the outcome of the study.

One type of treatment verification data not available for comparison is related

to program attendance. Center-based classes were attended by children 83% of

possible opportunities (SD = 13%). Data on attendance at home visits was not

obtained on a consistent basis.
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Parent satisfaction. Data about Parent satisfaction regarding the intervention

program in which they participated are presented in Table 10.3. These data were

obtained from an EIRI-developed questionnaire that uses a 4-point Likert-type scale

(4 = highest satisfaction). Parents of children in the home-based group were

significantly more satisfied with their child's intervention program in the areas

of their participation in the program, the treatment program in general, and on a

combined score of all questions from the parent satisfaction questionnaire. It

should be made clear that all parents expressed overall satisfaction with their

respective program; all scores but one were above 3 on the 4-point scale.

Site roview. Another aspect of treatment verification is the site review. The

purpose of this review was to collect information about the nature and quality of

early intervention services that were being delivered, to verify that interventions

were being implemented as intended, and to collect needs assessment data that may

have been useful to the site. A site review visit was conducted in June 1987.

Center-based classrooms were found to use appropriate assessment instruments and IEP

goals were developmentally appropriate. Concerns were raised regarding the

individualized lesson plans and child progress data.

The site review included the observation of a home visit to observe the home-

based program. The home visit was observed to be a well organized and positive

Experience for the parent and child. The home teacher worked directly with the child

and established excellent rapport with both the mother and child. She did not work

with the mother in terms of direct instruction or ask the mother to participate in

activities. The intent was that the parent learn from modeling. The home teacher

conducted six different activities with the child, working on language, cognitive,

and fine motor skills.

Administ-atively, teacher lesson plans in the center-based program were well

prepared; a notebook for each child contained pertinent assessment information,
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Table 10.3

Parent Satisfaction Data for Home-Based and

Center-Based Groups for the Wabash Intensity Study

Parent Satisfaction With:

Home-Based Center-Based

t ES
P

Value(SD) n it (SD) n

Staff 3.8 (.4) 9 3.4 (.5) 10 1.70 -1.0 .11

Communication with Staff 3.7 (.5) 9 3.2 (.9) 10 1.35 -1.0 .19

Program Goals & Activities 3.7 (.5 9 3.6 (.5) 10 .29 0.2 .78

Parent Participation 3.7 (.5) 9 2.4 (1.1) 10 3.35 -2.6 .005

Range of Services 3.7 (.5) 9 3.2 (.6) 10 1.77 -to .10

Progress of Child 3.7 (.5) 0 3.7 (.5) 10 -.15 0.0 .88

Program in General 3.8 (.4) 9 3.2 (.6) 10 2.28 -1.5 .04

Total 26.9 (2.3) 9 22.7 (3.6) 10 2.28 -1.4 .04

NOTES: Effect Size (ES) is defined here as the difference between the group means (Center-Based
minus Home-Based) divided by the standard deviation of the Home-Based Group.

objectives, and data collection forms. The folder samples from the home program

were also well organized. All child folders contained IEPs and a Family Service

Plan. Goals and objectives appeared appropriate; however, some were lacking

evaluation criteria.

The summary of the site review indicated that intervention services were being

appropriately delivered, but raised concerns regarding qualitative aspects nf both

service delivery formats. These concerns were related to "best practice" issues,

as services being provided were appropriate.

Costs of alternate interventions. Cost data have not been prepared at the

time. Data obtained from the site at the time collaborative activities ended was

not sufficient to complete this analysis. Comparative cost data have been obtained

from the Illinois Office of Education. These combined data sources are being used

to determine cost estimates for this site. Analyses will be completed on these

data.
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Data Collection

Parents of each subject who participated in the study provided demographic

information. All children were administered the BDI (Newborg et al., 1984). The

BDI measures five developmental domains: personal-social, adaptive, motor,

communication, and cognitive. A total BDI score, based on all domains, can also be

determined. The BDI is being used to assess child outcomes for each of the studies

being conducted by EIRI. This measure was selected for use based on the findings

of an expert panel convened to help EIRI determine appropriate measures. (More

information on the BDI and other EIRI measures may be found in the EIRI 1987/88

Annual Report.)

Parents of children in the study completed the following scales of family

functioning: Parenting Stress Index (PSI; Abidin, 1986), Family Resource Scale

(FRS; Dunst & Leet, 1985), and the Family Support Scale (FSS; Dunst, Jenkins, &

Trivette, 1984). These measures assess, respectively: parent stress, family

resources, and family support. These family measures are part of a core battery of

instruments used by EIRI. As discussed earlier, family functioning has been an

overlooked variable in early intervention research (Casto &Mastropieri, 1986; Dunst,

1986). Although, theoretically, it is assumed early intervention will effect

families (Bronfenbrenner, 1977), the specific areas that may be impacted are unknown

and may vary depending on type of intervention. The battery of family functioning

measures used here will help to elucidate areas of functioning that may be affected.

The BDI and the above parent measures, including demographic information, were

administered at pre- and posttest sessions. In addition, the Minnesota Child

Development Inventory (MCDI; Ireton & Thwing, 1972) was administered at posttest.

This test was selected because it is completed by the parent, and, where home-based

services were provided at home, it was possible that child improvements may have

been more prominent in the home setting rather than when exhibited in a structured
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test situation. The MCDI assesses seven areas of development: general development,

gross motor skills, fine motor skills, expressive language, comprehensive

communication, situational comprehension, self-help skills, and personnel-social

skills. In addition, the Family Inventory of Life Events (FILE; McCubbin, Patterson,

& Wilson, 1983), and the Family Adaptability and Cohesion Evaluation Scales (FACES;

Olson, Po:ner, & Levee, 1985) was administered to further assess family functioning.

These measures assess, respectively, occurrence of recent significant life events,

and functioning of the family in respect to an "ideal" family.

Recruitment, training, and monftorfna of diagnosticians. The rural nature of

this project made recruitment of diagnosticians difficult. All pretesting was

administered by the local contact person. All children were administered the BDI

prior to enrollment in the study. This procedure was determined to be most time

effective for this site. Mothers completed the family measures and the demographic

form following the administration of the BDI. The research study was discussed with

parents of children who were determined eligible for intervention services. If

interested, they were given an informed consent form to complete. Once in the study,

parents were offered an incentive of $20 for completing the pretest battery.

All posttests were administered by a diagnostician other than the site contact

to ensure that the diagnostician was unaware of subject group placement. The

procedures were the same as those used at pretest, with the addition of the parent

completing the MCDI, FACES, and FILE. Parents were again given an incentive of $20.

Both pre- and posttesting occurred at a center that was centrally located to all

programs but not involved in the study. This ensured that the testing setting was

equally familiar for all subjects.

All EIRI diagnosticians, including the site contact, were required to pass an

EIRI designed diagnostician certification course prior to administering tests to
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subjects. The certification involved a demonstration of competency with the BDI and

familiarization with EIRI procedures.

Pretest. Subjects involved in this study were enrolled on a continuous basis.

That is, as children were referred for assessment for placement in intervention

services, they were tested and, if appropriate, enrolled in the study. Children

were initially identified for placement in this study during the latter part of the

1985/86 school year. Children continued to be identified through the summer and the

initial part of the 1986/87 school year.

This continuous enrollment did effect those children identified in May through

August 1986 who were selected for enrollment in the center-based group. As the

center-based classrooms did not operate in the summer, these children did not begin

intervention until August 1986. The home-based program occurred throughout the

year.

Posttest. The first, and only, posttest occurred in May 1987. Only children

who had been enrolled in intervention for a minimum of 6 months were scheduled for

posttesting. Some children were tested prior to May 1987, as they became eligible

for preschool-aged intervention services. Children who had been enrolled in the

researcn, but are not included in this study, had been scheduled for posttesting in

May 1988. The halting of collaborative activities prevented the occurrence of future

posttesting.

Results and Discussion

This study examined the effects of home-based versus center-based intervention

services to toddler-aged children with handicaps on the children and their families.

The following sections present results and a brief discussion of results. A more

general discussion follows this section.
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Comparability of Groups on Pretest Measures

Group differences on pretest measures were compared using t-tests and are

presented in Table 10.4. Subjects in the home- and center-based groups were

comparable on all BDI domains, on the BDI total score, and for chronological age of

child at pretest. Parents of subjects in the center-based training had more child-

related stress than parents of subjects in the home-based training group, based on

one PSI domain. Although this result approached significance (R= .09), other PSI

domains (other stress and total stress) did not support the finding. Family support

(FSS) and resources (FRS) were comparable. These results suggest that the groups

were comparable at pretest.

Measures of Child Functioning

Results of posttest data analysis on child functioning are presented in Table

10.5, which shows the effects of alternate forms of intervention on measures of child

functioning. Results presented for each measure in Table 10.5 are based on an

analysis of covariance completed using SPSS-PC. Covariates represent pretest score

for each of the BDI domains and the pretest BDI total score for the MCDI domains.

Maturation (defined as age at posttest minus age at pretest) was also used as a

covariate in cases where it increased statistical power.

The results of the analyses reported in Table 10.5 demonstrate statistically

significant effects of intervention on the personal-social and communication domain

of the BDI and the total BDI score and a trend toward significance (R< .10) for the

BDI cognitive domain. All group differences favored the center-based training group.

Effect sizes suggest educational significance to accompany the findings of

statistical significance.1

'Analyses were conducted which controlled for length in intervention on the results. The impact of the results
presented was not altered by these analyses.
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Table 10.4

Cornparabiltty of Subjects on Measures of Child and

Family Functioning for the Wabash intensity Study

Ali Subjects Included In Analysis

Homo-Based Center-Based

Value ES$(SD) n (SD) n

Age of child in months at pretest 24.1 5.5 13 22.7 7.9 13 .81 -.25

Battelle Developmental 'mentor), BDIr

Das for:

Personal-Social 72.6 24.6 13 71.8 20.0 13 .63 -.03
Adaptive Behavior 83.3 17.1 13 75.1 26.2 13 .20 -.48
Motor 88.5 14.3 13 87.0 23.9 13 .35 -.10
Communication 68.5 19.5 13 65.9 17.0 13 .40 -.13

Cognitive 76.8 15.0 13 73.4 17.6 13 .40 -.21

TOTAL 79.8 12.6 13 77.1 16.1 13 .35 -.21

PerentIng Stress Index (PM°

Child Related
(range 50 to 250)

111.8 16.0 12 128.6 30.3 13 .09 -1.05

Other Related
(range 54 to 270)

141.7 14.1 12 144.5 34.2 13 .79 -.20

TOTAL
(range 101 to 504)

254.3 22.8 12 273.1 62.2 13 .33 -.82

Family Resource Soils (FR,3)81
(range 30 to 15)

105.3 15.6 10 115.5 17.1 12 .16 .65

Fern! ly Support Soak (FEW
Tot., Soots
(range 0 to 4)

1.0 .7 9 1.2 1.0 12 .74 .29

NOTES: Statistical analyses for BDI scores were conducted using raw scores for each of the scales. For ease of interpretation,
the information in this table has been converted from the raw scores to a ratio Development Quotient (DO) by dividing
the "age equivalent° (AE) score reported in the technical manual for each child's raw score by the child's chronological
age at time of testing.

Analyses for the FSS and FRS are based on raw scores, indicating number of supports or resources indicated by the
family as being available. For the FSS, the score represents the sum of perceived support divided by the number of
reported sources of support. Higher scores are considered better.

Analysis for the PSI i based on raw scores. Lower scores are considered better.

ES = (center-based) - (home-basedi

SD (Home-Based)

BEST COPY AVAILABLE
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Table 10.5
Posttest Measures of Child Functioning for Home-Based and

Center-Based Groups for the Wabash Intensity Study

Veriable Covanates°

home-Based CenterBased

ANCOVA
ES

P
Value(S0) x n (SO)

Adj.
x n

AVeti içtgm or inionrention
in monthe'

1. (2.8) - IJ ..4 R.3) - 13 ).13 .31J

Ago in months el posttest 32 (7) - 13 33 04 - 13 .06 .14 43
Battelle Developmental
Inventory (BOO'

PersonalSoclal 1, 7 "5 (20) 72 13 82 (23) 84 13 8.63 .70 .02
Adaptive Behavior 2 t 1 (11:) 58 13 57 (12) 59 13 .23 .10 .84
Motor 3, 7 8:. (11) 80 13 80 (21) 63 13 121 .27 .28
Communication 4, 7 39 (8) 38 13 41 (8) 42 13 4.41 .50 .05
Cognitive 5 25 (5) 32 13 23 (6) 38 13 3.31 .80 .08
Total 6, 7 290 (53) 278 13 295 (68) 309 13 14.78 22 .001

Minnesota Child Development
Inventory WA'

General Development 6 84 (18) 79 9 80 (28) 85 10 .02 .38 .44
Gross Motor 8 28 (4) 25 9 24 (7) 25 10 .01 .00 .91

Fine Motor 8 31 (3) 30 9 31 (4) 32 10 1.68 .87 .21

Expressive Language 8 41 (7) 39 9 39 (12) 41 10 .23 29 .64

Comprehensive Communication 8 30 (11) 27 9 32 (14) 35 10 3.16 .73 .09
Situational Comprehension 8, 7 28 (7) 28 9 30 (9) 32 10 3.21 .88 .00
Self.lielp 6 28 (4) 24 9 23 (8) 24 10 .00 .00 .98
PersonalSociat 0 24 (7) 22 9 25 (8) 26 10 1.89 .57 21

NOTES: Statistical analysis for BD and MC01 scores were conducted using raw scores for each of the scales.

Effect Size (ES) Is defined hers as the difference between the groups (center-based minus homrs.hased) on the ANCOVA
adjusted scone, divided by the une4treted standard deviation of the fttbased Group (me Cohen. 1977; Glass, 1978:
Tallnsedge, 1977 for a more general Mseuesion of the concept ol Effect Size).

& Enrollment In Intervention vats continuous throughout the year. Therefore. *erne children that vivre pretested Immediately
Prior to or during the summer end who ware selected for the canter-based option did not begin (seeking services until
August. This measure represents actual time the program was in effect.

Coverlets.: 1 1301 Personal.Sociat; 2 BLS Adaptive Behavior; 3 BDI Motor; 4 1301 Communication; 5 SDI
Cognitive; 8 s, sot Total, 7 Maturation (age al posttest wit at pretest).

Parent reports of child development, based on the MCDI, did not find significant

differences between the groups. Parents did observe a trend toward a difference on

the MCDI subscales of comprehension-communication and situational comprehension in

favor of the center-based group. This finding, combined with the effect size,

suggests a meaningful difference in these skill areas. lso, these findings provide

additional support to the communication skills differences found on the BDI.

When using a sample size as small as that used in this study, findings of

statistical significance with a < .10 suggest that groups were impacted

differentially. These differences are clear in all areas except motor and adaptive

behavior skills. Although the MCDI did not show significance, except on two domains,

the average ES for the MCDI was .44. This indicates a positive impact in favor of
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the center-based group. If you do not include the gross motor and self-help domains

(because they are not supported by the BDI findings), the average ES is .58.

Overall, these findings strongly suggest group differences, in favor of the center-

based group, occurred as a result of intervention.

Measures of Family Functioning

Table 10.6 presents the effects of intervention on measures of family

functioning. Analyses of covariance was used for the PSI. Analysis of variance was

used with other family measures as covariates were riot found which would strengthen

analysis. Except for the FILE, no differences between the two groups were found on

measures of family iunctioning and parent stress. These results suggest that the

alternate forms of intervention did not have a significant effect Oh parent stress,

family resources, or perception of family toward an "ideal." The significant result

from the FILE is difficult to interpret. The finding indicates more significant life

events occurred to parents of subjects in the center-based training.

Conclusions

This study demonstrated that a center-based model, early intervention program

for toddler-aged children who were handicapped was more effective than a less

intensive home-based model program. These results address some concerns that have

been raised regarding the intensity of early intervention services (e.g., Casto &

Mastropieri, 1986). More intensive services provided to children with handicaps

who were less than 36 months of age was effective in producing statistically

significant and educationally meaningful developmental gains on measures of child

functioning. These interventions appeared to have no differential impact on parent

stress levels or family functioning. Parents of subjects in the center-based group

were found to have more significant life events occur to them while their child was



Table 10.6

Posttest Measures of Family Functioning for Home-Based and

Canter-Based Groups for the Wabash Intensity Study

Home-Based Centro.Bauod

ANOVA
F

A A
ES Valueit (SO)

Adj.
x %le" n i (SD)

Ad).
x SIN" n

Parent Stress Index (PSI)"

Child Rotated 108.2 (14.5) 113.9 EC 10 114.7 (28.7) 109.8 75 13 33 .30 .57

Other Rlated 141.7 (20.1) 142.2 81 10 140.0 (30.8) 139.5 75 13 31 .13 .59

Total 263.5 (22.1) 258.9 84 10 264.7 (54.0) 248.3 78 13 72 .39 .41

Family Support Scale (FSS) 1.5 (.7) - 9 1.9 (8) 13 1.84 .57 .19

Family. %source Scale 108.2 (25.1) - 32 10 111.1 (13.8) 37 13 .12 .12 .72
(FRS)-

Family Adiwation and
Cohesion, Evaluation
(FACES)

Cohesion 3.8 (2.3) - 11 3.5 (4.2) - - 12 .04 -.21 .65

Adaptation 3.5 (2A) - - 11 4.3 (2.9) - - 12 .49 .13 .49

Total 5.9 (2.0) - - 11 8.4 (3.6) - - 12 .34 .11 .57

Family Invonpry of Lif 10.7 (5.3) 34 11 17.0 (0.6) 10 11 7.36 .1.19 .01
Events (FILE),"

NOTES: Effect Size (ES) is defined here as the difference bolvvven the group means (center.based minus home-bowl) divided by
the unadjusted standard deviation of the Home-based Group. For the PSI and FACES, the numerator for the ES vies
calculated ea: Basle-Adjusted, as low scores are preferred. For the PSI, the ANCOVA adjusted scomil were used in the
ES.

Si Analyses for the PSI are based on raw scores. Lower scores are considered better. Results are based on an Analysis of
Covariant@ *here pretest domain scores for each domain served as the coverlet..

Analysis for the FSS le based on I total score calculated by dividing the sum of perceived support by total numbar of
sources. Higher scores are considered better.

Scores for each subscsic of the FACES are derived from the Idipar score reported in the manual. Scores reported In the
tabie Indicate the distance from 'ideal' In raw score units. A score of 0 is best.

Analysis for the FILE is based on raw MOM. UMW scores am considered better.

4 Analyses for the FRS is based on raw scores where higher NOW Indicele greater resources.

Althmigh analyses were based on raw scores, percentile information Is cresented for ease of Interpretation on the PSI, FRS,
and FILE. Percentile Information I. bawd on the raw score or adjusted raw score and was obtained from data collected across
all EIRI longitudinal studies for the FRS. Percentile information for the PSI and FILE ate based on the authors normative
sample. For the PSI, higher percentiles indicate gmter stress; for the FILE, higher percentiles Indicate lower stress.
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enrolled in intervention. This finding cannot be readily explained by the data

collected as part of this study.

An issue indirectly addressed by this study is related to differences in program

structure as well as intensity. It is evident that the interventions used in this

study differed in structure as well as intensity. In fact, it would be difficult,

and inappropriate from an intervention perspective, to provide the same structure

wnen the intensity difference is 1:12.5, as it was in this study. In some respects,

though, the programs were similar. Children in both groups had individual program

plans developed using the same assessments, and the early interventionist (teacher

or home visitor) was the responsible person for addressing child goals. Other

aspects of the programs differed, and such differences can only be expected based

on the two different models used.

If the structure of programs, as well as intensity, becomes the major concern

of research aforts, then it behooves researchers to develop instruments for

assessing process variables. Such an instrument has been developed for preschool

classrooms (Carta, Sainato, & Greenwood, 1988) and adapted for use in toddler-age

classrooms (Atwater, Welge, & Rider, 1988). A similar instrument is needed for use

in the home-based model. This type of instrument would greatly aid research that

has occurred on frequency of visits (Burkett, 1982; Lowitzer, 1989; Mott, 1989;

Sandow et al., 1980), such that frequency alone is not the only known dependent

variable. Effective processes, once identified, could then be compared across

models.

The results of the treatment verification data raise an interesting point. It

was found that there were no group differences on parent reports of time spent

working at home with their child, on their own, on what parents considered program

related activities. Parents in the home-based group reported spending 210 minutes/

week (S.D. = 361) vs. 211 minutes/week (S.D. = 235) for the center-based group (t
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.07, P = .94). This clearly violates the assumption behind the home-based model,

which suggests activities parents learn during home visits will be done regularly

without the presence of the home visitor. If pareas do not comply with this

assumption, then the child outcomes of this research are not surprising.

The question that must be asked then is: Were these parents different from or

typical of parents who are enrolled in home-based programs? Parents can be

encouraged to do activities at home (e.g., Shearer & Shearer, 1976). High rates of

parent activities are generally noted with home-based model, demonstration-type

projects. Other research has demonstrated that parents are unwilling to regularly

engage in activities they see as structured (Culatta & Horn, 1981; McDonald, Blott,

Gordon, Spiegal, & Hartman, 1974). In the interim report of the Sandow et al. (1980)

study (Sandow & Clark, 1978), it was hypothesized, based on their finding that less

frequently visited children were showing greater improvement, that the less frequent

visits forced parAts to rely more on themselves rather than waiting for, and relying

on, the home visitor to do everything for the parents. Regardless of parent

motivation (or lack of it), it is clear that the involvement of parents in their

child's program, when the home trainer is not there, requires greater emphasis in

research and practice.

The importance of parent satisfaction in early intervention programs has been

proposed as a variable of great importance (Strain, 1988). Clearly, consumer

satisfaction must be considered in any program. The results from the parent

satisfaction data in this study indicate that the parents whose children made less

progress were more satisfied with their program. Philosophically, it must be asked,

is the goal of early intervention to increase child outcomes or to satisfy parents

(perhaps empowering them; Dunst, 1986). Both are reasonable goals, and they are not

mutually exclusive. The failure of other family and parent measures used in this

study to demonstrate any group differences to support the parent satisfaction
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findings also raises questions about the adequacy of measures assessing parents and

families as they are being used in early intervention research.

Three major weaknesses mge also apparent in this study. One is related to the

degree of handicap exhibited by the children. The majority of subjects in this

study, although qualifying for handicap services according to State of Illinois

guidelines, were mildly handicapped. A similar comparison involving moderately to

severely delayed children may have resulted in other findings. A second weakness

is related to the lack of treatment verification data that deals with attendance at

home visits. The failure to obtain these data requires that conclusions be guarded

because of the potential for erroneous conclusions. The final weakness is that the

research is not longitudinal. It is not known if, or for how long, these child

outcome differences will endure. As with the Sandow et al. (1980) study, initial

difference may not maintain in future years.

This study does suggest that center-based model services for toddler-aged

children with mild handicaps can be effective and was more effective than a home-

based model service option. Support is provided to the contentions that "more

intense is better" and that center-based model services provided at the toddler ages

can be effective. Also, varying interventions can differentially effect toddler-

aged children, suggesting that the age-at-start issue must be examined in light of

interventions known to be the most effective. It is clear that this is only one of

many needed studies to help complete the puzzle regarding knowledge of early

intervention efficacy. From a practical perspective, this study suggests that more

intensive center-based model services appear to be the preferred service option for

toddler-aged children with mild handicaps. This information needs to be considered

by decision makers when requesting funding and by those training early

interventionists.
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Future Plans

Due to the termination of collaborative activities, there are no future plans.

Intervention is complete, and follow-up of subjects is not feasible.
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BELLEVILLE PROJECT

Project #11

COMPARISON: Mildly to Severely Handicapped Chi 1dt-111Treatment vs no treatment

LOCAL CONTACT PERSON: Kathleen Cullen, Program Director

EIRI COORDINATOR: Kathryn Haring (10/85 - 9/87); Martin Toohi 11 (10/88 - 10/89)

LOCATION: Bel levi 1 le, I 1 1 ino is

DATE OF REPORT: 10-9-89

Rationale for the Study

Although there is a widespread

belief that early intervention will have

beneficial effects for handicapped

children, very little well designed

research exists to support this belief.

Almost all of the existing research is

either poorly designed (see Dunst &

Rheingrover, 1981, for a discussion of

the methodological shortcomings with existing research with children with

disabilities), or done with disadvantaged children (e.g., Ramey & Haskins, 1981;

Berrueta-Clement et al., 1984). In spite of the paucity of research evidence,

program administrators must still make decisions about whether to provide early

intervention services, and if so, what type of services and what intensity of

services to provide. Although a single study cannot answer such a complex question,

it is important to begin establishing an empirical basis to guide programmatic

decisions about early intervention. The purpose of this study was to compare the

effects on child and family functioning variables for preschool children with
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handicaps who received home-based early intervention services with those who received

no home-based services.

Review of Related Research

Few, if any, early intervention studies have been done with children with

handicaps which make a treatment versus not treatment comvrison. Studies which have

examined the effects of different intensity levels of intervention are certainly

relevant to the issue. If early intervention has a beneficial effect, it seems

reasonable that the more intensive the intervention, the greater will be its impact.

Unfortunately, very few studies have been identified that directly tested this

assumption among children with handicaps. In a study by Sandow, Clarke, Cox, and

Stewart (1981) using a quasi-experimental design, severely intellectually handicapped

children were matched and assigned to either a high intensity (2-3 hours every two

weeks) or low-intensity (2-3 hours every two months) home-based intervention and

compared to a no-treatment control group. Outcome IQ measures were obtained by the

authors. While the high-intensity group demonstrated greater IQ gains after one year

(ES = 0.55), the low-intensity group equalled the high-intensity group in terms of

IQ gain in the second year of the study. There was no difference between the two

groups after three years. Both groups made greater gains than the no-treatment

control group after three years (ES = 0.47 and 0.37, respectively).

In a study by Jago et al. (1984), 24 language-delayed children aged 18-36 months

were matched for age and etiology (all but two were diagnosed as having Down

Syndrome) and assigned to one of two levels of a center-based intervention. The

high-intensity intervention group received 7.0 hours of weekly services in which

total communication was stressed continuously and parents and children were

encouraged to engage in exploratory play activity. The low-intensity intervention

group received an average of 2.5 hours of weekly service in which total communication

was taught for only 5-10 minutes per session. After seven months of treatment,
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children in the high-intensity group increased their number of acquired signs

fivefold while the low-intensity group increase was only sixteen percent. However,

there were no statistically significant differences on a developmental measure. In

addition, the authors noted that the high-intensity intervention was confounded with

the greater number of teacher hours subjects received in that group.

The above two studies illustrate methodological shortcomings of early

intervention efficacy research as described by White and Casto (1985)--experimental

designs were not randomized, data was not impartially obtained, there was no

description or documentation that the intended treatments were actually delivered,

and, at least in the Sandow et al (1981) study, there was no discussion of whether

the outcome measure used (IQ) was the most appropriate. Regardless of the results,

these threats to the internal validity of the experiments make it difficult if not

impossible to draw any firm conclusions. In summary, little empirical data exists

that clearly supports or refutes the assumption that more preschool intervention

programs for children with handicaps will positively affect developmental progress.

Chreldevy cd Study

This study addressed some of the deficit_ ;:es listed above. Children ranging

in age from four months to 29 months with a variety of handicapping conditions were

randomly assigned to either a home-based intervention condition (treatment group)

or a no intervention condition (control group). Children in both groups were

assessed by "blind" diagnosticians over a period of 9-13 months using a standardized

developmental measure to assess the efficacy of the intervention.

Methods

The Belleville Project was conducted by a private state-funded facility in

Illinois that offered services to individuals with handicaps from birth to 21 years

of age. There were vocational work and classroom programs at the site. The home-
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based treatment program provided services to children birth to 3 who were identified

as handicapped. A home teacher or intervenor served as the coordinator of the home-

based program which served a two-county, primarily rural, Caucasian population.

Funding for this home-based intervention, the only section of the agency's program

that participated in this longitudinal study, was provided by a grant from the state

of Illinois as a part of the Preschool Pilot Program funding initiative. Prior to

this Itate funding, the facility only offered center-based intervention and many

birth to 3-year-old children in this rural area did not receive services.

Subjects

As a part of this research project, the facility expanded services to two

counties in which no early intervention services were being provided for children

0 to 3. County-wide screenings were conducted with a goal of identifying 60 mildly

to severely handicapped infants and toddlers between these ages. Originally, state

money was provided for the purpose of offering services to a random half of these

subjects, i.e., 30 children. Justification fur doing a randomized study was that

there would be more children who needed services than available financial resources

to provide those services. Therefore, random assignment to groups was a fair way

to decide which children would receive services. However, after more than one year

of extensive recruitment efforts, only 24 children had been recruited for the study,

12 of whom received services. At that point, the state funding agency decided that

it could no longer justify withholding direct services from the control group since

there was sufficient money to provide full services to all the children who had been

identified. The decision was made to terminate the comparative research and provide

full services to all children.

Assignment to_groups. Identified subjects were randomly assigned to either the

treatment or control groups. For each child included in the study, parents signed

a consent form agreeing to participate in either the treatment or control conditions.
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Group assignment took place in two stages. Subjects were stratified according to

age and severity of handicap (mild, moderate, or severe) and then randomly assigned.

Assignment procedures are explained in more detail in the 1986-1987 Annual Report.

Group assignments were made by the EIRI coordinator to ensure that no program staff

had knowledge of where a particular incoming child would be placed.

Subject attrition. The home-based treatment had been implemented for only seven

months when the comparative study was terminated due to low enrollment. At that

time, all subjects were posttested. Because not all subjects had been pretested at

the same time, with some having been pretested five months before the actual start-

up of the treatment, there was a range of pretest-posttest intervals (3-13 months).

It was decided that a nine-month pretest-posttest interval was the minimum amount

of time to assess significant developmental change as well as to assess any effects

of the intervening treatment program. Three subjects did not meet this criterion.

A fourth subject had moved and could not be located for posttest. Thus, of the 24

subjects recruited for the study, only 20 were included in the posttest analysis.

The pretest mean BDI scores of the four subjects not included in thL posttest

analysis (three Controls, one Treatment) were virtually identical to the pretest mean

BDI scores of the 20 subjects who were included. Also, the individual pretest scores

of these four subjects did noi: significantly deviate from the pretest mean scores

of the respective group to which each of the four subjects had been assigned. Thus,

it appears that the 20 subjects included in the posttest analysis were comf ible

to the original sample of 24 at least in terms of pretest BDI scores. The

handicapping conditions for these 20 children are listed in Table 7.1.

Demographic characteristics. For tha 20 subjects who were post-tested, 19 were

Caucasian and one was Black. Income ranged between $15,000 and $20,000 annually.

The mean number of years of education for mothers and fathers was 12.7 and 13.1,

respectively. The subjects primarily resided in rural areas of western Illinois.

Descriptive data for subjects who were included in the posttest analysis are
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Table 7.1

Frequency of Handicapping Condition for Belleville Project

Variable

Subjects Included in Posttest Analysis

Control Group Treatment Group

Motor Impaired 1 0
Language Impaired 1 2

Developmental Delayed 5 4
Multihandicapped 2 1

Cerebral Palsy 0 4
TOTAL 9 11

presented in Table 7.2. Incomplete data for the father-related variables was

attributable to the fact that some subjects from both groups came from households

in which the father was not present.

The only variables for which there were statistically significant differences

(p < .10) between groups were the number of siblings and the percent of fathers

employed in technical/managerial positions. Given the number of statistical tests

of significance conducted, one expects some group comparisons that are statistically

significant even if the null hypotheses were true. At the same time, with the small

number of subjects in this study, the power to detect statistically significant

differences if the null hypothesis were not true is minimal. An examination of the

effect sizes for the posttested subjects in Table 7.2, some of which are positive

and some negative, suggests that any group differences were due mostly to sampling

fluctuation and that the groups were comparable demographically.

Experimental Interventions

The services provided to the treatment and control groups are described below.

Treatment group. The intervention consisted of twice-weekly home visits in

which the Teaching Research Curriculum in combination with the Portage and Carolina
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Table 7.2
Comparability of Groups on Demographic Characteristics for the Belleville Project

Variable

Subjects kicluded in Posttest Analysis

Value ES5

Control Group Treatment Gruup

SD n SD n

Age of child in months
as of 7/1/87

25.4 5.4 9 28.7 9.6 11 .54 A51

Age of mother In years 32.2 5.3 9 32.8 7.6 11 .84 .11

Age of father In years 33.4 6.9 9 32.9 3.2 9 .84 .07

Percent nude' 67.0 9 82.0 11 .46 .28

Years of education for mother 12.0 2.6 9 13.2 2.6 11 .33 .46

Years of education for father 12.6 2.6 9 13.6 2.5 9 .42 .38

Percent with bp parents
living at home

89.0 9 82 11 .68 -.12

Percent of chHdren who are 100.0 9 91 11 + .18
C:auciudan

Hours per week mother
employed

16.0 19.2 9 8.6 15.5 11 .35 .319

Hours pin week fsaher
employed**

31.3 19.4 a 26.7 18 9 A52 .24

Percent of mothers ernigoyed
as technipal/managerial
or above

0.0 9 27 11 + .53

Percent of fathers employed
as technipalftanagerial
or above * 7

56.0 9 13 s .07 .72

Total household income^ $21,611 $12,046 9 $15,273 $13,504 11 .25 -.54

Percent of chHdren In day
care morel than 5 hours
per week

0.0 9 18 11 + .37

Number of siblings 2.2 1.4 9 1.0 0.9 11 .03 .86

Percent with English as
primary language

100.0 9 100.0 11 + 0

Statistical analyses for these variables were based on a t-test where those children or familieS possessing the
trait or characteristic were scores "l," and those not ossessing the trait were scored "O."

Income data were categorical and were converted !rito continuous data by using the midpoint of each interval.

One or both groups had no variance.

"Some data unavailable.

$ Effect sizes (ES) for continuous data were estimated as follows: ES . X, - X, S. Positive ESs were for
differences in favor of the intervention group when appropriate (e.g., household income).

BEST COPY AVAILABLE
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curricula were used. Content of each home-based session was based on (a) recommen-

dations made by a multidisciplinary assessment team, which typically included a

psychologist, speech/language pathologist, OT/PT, educator, and the child's parent,

and (b) the child's progress over time. An Individual Habilitation Plan (IHP) was

developed for each child based on this information and was used to guide the

intervenor in working with the parent during intervention. A variety of assessment

instruments and curricula were used to develop the specific objectives in the IHP.

The home intervenors were trained in a nondirective family-oriented approach.

The Belleville project providei inservice training of staff conducted by local

professionals and outside experts. The home intervenors kept detailed documentation

of each home-based session. Their files included all necessary information, well

developed IHPs, and family treatment plans. The home visits were conducted in two

weekly sessions with a total duration of approximately 3 to 4 hours per week.

Intervention was based on individual needs of the families and the targeted child.

For example, some families were in need of knowledge of child development and

assistance in setLing expectations for their child with disabilities. The home

intervenors rovided the necessary information and spent a portion of the visit

encouraging the child's parent to express their needs, concerns, and frustrations.

In some cases, the intensity of the intervention with the parent was equal to the

intensity of the intervention with the child. The treatment philosophy was based

on meeting the needs of both the child and the parent(s) within the framework of

family systems theory (Haley, 1976).

The intervention with the child was carried out with the parents as involved

as possible, by observing and learning. The home intervenors instructed parents in

methods, strategies, and knowledge for working with their own child. The direct

programming for the children was individualized and based on developmental sequences.
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Activities were designed and implemented to meet individual goals set in the areas

of language/communication, gross/fine motor, cognitive, self-help, and family needs.

The schedule of a home visit included: a warm-up play period; discussion of

current concerns and child's status; direct 1:1 programming designed to meet specific

objectives; work with the parents; discussion of progress made towards objectives

and data recording. When ending the visit, the teacher reminded the parent of the

next visit and of any planned activities. Data sheets, program descriptions,

detailed instructions, and materials were left for the parent to use, and the parent

was given encouragement and praise. In some cases, the only data recorded by parents

was whether or not the activity took place or how well the activity proceeded. For

example, in a feeding program, the key data recorded was that the child was

successfully positioned or that the child consumed two ounces of food orally.

The intervenors kept detailed data on number of trials, correct response and

error rates, and a specific description of what progress took place towards each

objective. Their anecdotal records described the session, the parent's and child's

response, and plans for the next session. The 1HPs were evaluated on a quarterly

basis. All goals which had been achieved were recorded on a quarterly summary by

the multidisciplinary team. During the site visi6 by the EIRI coordinator, 10% of

the IHPs were randomly sampled and evaluated and found to be age appropriate,

developmental, and functional in nature.

The project also offered a twice-monthly sharing group and a twice-monthly

support group. The sharing group was informational in nature, with parents

instructed on different issues related to child development and handicapped

conditions. The surport group was more informal, with parents discussing their

immediate needs and concerns.

Control Group. Children in the control group were pretested and posttested.

They received no direct services during the pretest-posttest interval except for any
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additional services that their parents sought for them outside of the project. The

home intervenors placed monthly phone calls to the parents of each child in this

group to maintain contact with the family and to ensure their continued participation

in the study. Parents were invited to the twice-monthly sharing and support groups

described above.

Treatment verification. A number of procedures were used to verify that

treatmecit was being implemented as intended. They included weekly contacts with the

site and thrPe site visits to assess the quality of the intervention. The following

additional data were collected:

CollectIonolattendancedata. The child's participation in the programwas
recorded According to the length of the session, the staff involved,
the number of home visits, and the length of intervention in months.
Nonattendance at regularly scheduled sessions was also recorded
according to the reason for nonattendance (e.g., child illness,
holiday, etc.). Attendance avcraged over 80%; all missed sessions
were rescheduled for make-up. As presented in Table 7.3, the mean
number of home visits was 32.5, with a range of 14 to 50 visits, while
the mean length of intervention was 5.5 months, with a mode of 7 months
and a range of 3 to 7 months.

Table 7.3

Intensity of Treatment and Additional Services for Posttested
Subjects for Belleville Project

Variab:e

Control Group Treatment Group

SD SD

Mean number of home visits

Mean length of
intervention in months

32.5 15.1 11

5.5 1.9 11

% of Subjects Receiving 33% 9 27%
> 10 Hours Additional
Treatment Servicess

s These include speech therapy, physical therapy, and preschool services.
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2. Annual teacher evaluations. Annual teacher evaluations were conducted by
the administrative director. Results of the evaluations indicated
that the teachers were highly competent, qualified, and performed at
a high level of excellence.

3. AddltionalservIcesdata. Additional services data were collected to assure
that there were true differences between groups in services received.
While some subjects in each group did receive either additional speech,
physical, or preschool services, it can be seen in Table 7.3 that
there was no difference in the percent of subjects in each group
receiving additional services. Furthermore, the number of hours for
those subjects who did receive additional services was generally
comparable across groups.

Finally, while formal records were not kept, it was reported by project staff

that it was mostly pareats of the treatment group who attended the parent support

and sharing groups. Thus, this project approached becoming a truly randomized

treatment-no treatment study.

Sfte Visit

Information gathered during the three on-site visits by the EIRI coordinator

was used to evaluate the intervention program. This information included

observations of home visits, review of subject folders, and observations of training

sessions. The project site coordinator completed a Program Verification packet, as

did the EIRI site coordinator.

The results of the on-site evaluations indicated that each child had an ap-

propriate and current IHP. Both home intervenors developed detailed lesson plans,

with data collection systems that were observed being implemented in the home

visits. Family treatment plans that documented family needs, long- and short-range

goals, medical problems, and special services that the child or family received were

also reviewed. These plans were reviewed quarterly and revised as needed.

The staff were observed providing good modeling for both children and family

r mbers. The staff acted as a resource to the families and provided strategies

aimed at improving parent-child interactions. Staff provided a great deal of
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positive reinforcement and especially reinforced small increments in skill

development. It was evident that the intervention had been implemented as planned.

Data Collection

Recruitment, training and monitoring of diagnosticians. Two diagnosticians

were trained to administer pretest and posttest Battelle Developmental Inventories

(BDI). One diagnostician had a master's degree in psychology, the other had a

bachelor's degree and experience as a parent-infant educator. Both diagnosticians

were "blind" to the child's group assignment and the research design. Ten percent

of the BDIs were "shadow scored" by the EIRI site coordinator with interrater

reliabilities of.90% obtained.

Pretestina. Parents of each child participating in the study completed an

informed consent form and provided demographic information. Children were

administered the BDI. Parents completed the following measures: the Parenting

Stress Index (PSI), which assesses stress in the parent-child system; the Family

Support Scale (FSS), which assesses different sources of support available to

families with young children; the Family Resource Scale (FRS), which measures

different kinds of resources available to the family; the Family Inventory of Life

Events and Changes (FILE), which measures life events and changes experienced by the

family during the previous 12 months; and the Family Adaptability and Cohesion

Evaluation Scales (FACES III), which assess the separateness or connectedness of the

family members to the family. BDI testing occurred at a center which was centrally

located to the program. This ensured that the test setting was equally unfamiliar

to all subjects. The primary caretaker completed the family measures following the

administration of the BDI. The diagnostician completed a testing report and

transmitted all data to the EIRI site coordinator.
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Posttestina. Posttest BDIs were collected after children had been enrolled in

the program (pretest-posttest interval) for a minimum of 9 months and a mean average

of 11.

Results and Discussion

Comparability of Cimips on Prelest Measures

The pretest data were carefully scored and checked prior to being analyzed.

It can be seen in Table 7.4 that, for BDI scores, there were no statistically

significant differences between treatment and control groups, although control

subjects slightly outperformed treatment subjects on most measures. Among family

measures, there were also no statistically significant differences (p 4 .10) between

groups on any of the measures. As with the group comparisons on the demographic

variables, the scatter of positive and negative effect sizes of various magnitudes

on the BDI and family measures suggests that any group differences were mostly due

to sampling fluctuation and that the groups were basically comparable on these

measures at pretest.

Posttest Measures of Child Functioning

The posttest BDIs were scored and checked prior to data analysis. Mean scores

for each of the BDI domains were compared using an analysis of covariance (ANCOVA),

which increases the statistical power to detect differences between the sample group

means. The pretest BD! total raw score was used as the covariate for all

comparisons, accounting for anywhere between 69% and 84% of the variance of the

posttest BDI domain scores. However, it can be seen in Table 7.5 that there were

no statistically significant differences between the groups on any of the BDI

measures. In fact, except for the BDI cognitive domain score, the control group

outperformed the treatment group on all mean BDI domain and total scores (adjusted

and unadjusted).
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Table 7.4

Comparability of Groups on Pretest Measures for the Belleville Project

Subjects Included In Posttest Analysis

Variable

Control Group Treatment Group

Value ESISD n SD n

Age in months at pretest

Battelle Developmental
inventory (801)?

Personal Social
Adaptive Behavior
Motor
Communication
Cognitive

TOTAL

Parenting Stress index (PSI)' O

Child Related
(range 47 to 235)

Other Related
(range 54 to 270)

TOTAL
(range 101 to 505)

Family Adaptation and Cotosion
Evaluation Scales (FACES)

Adaptation
(range 0 to 26)

Cohesion
(range 0 to 30)

TOTAL
(range 0 to 40)

Family Resource Scale (FRS)"

Family Support Scale (FSS)"

Family Index ,pt Life
Events (FILE)

14.9

38.4
29.3
46.8
21.1
17.7

153.3

122.0

134.0

256.0

6.3

5.0

8.4

51.0

47.0

11.2

5.8

16.6
10.3
21.9
10.3
6.4

69.5

20.0

26.0

44.0

3.3

3.3

3.8

4.7

9

9
9
9
9
9

9

9

9

9

9

9

9

9

9

9

16.3

36.7
30.5
433
21.5
17.0

149.1

107.0

122.0

230.0

3.8

5.0

6.9

48.0

63.0

11.5

9.2

19.5
17.4
30.2
11.6
9.3

84.8

20.0

33.0

49.0

3.3

3.1

3.4

6.3

11

11

11
11
11
11

11

11

11

11

11

11

11

11

11

11

.70

.84

.86

.78
.93
.86

.90

.11

.42

.23

.11

.96

.37

03

.59

.90

.24

-.10
-.12
-.16

.04
-.10

-.07

.75

A6

.59

.76

o

.39

-.07

.40

...06

* Statistical analyses for 00I scores were conductd using raw scores for each of the scales.

Statistical analysis and Effect Size (ES) estimates for PSI, FILE, and FACES were based on raw scores where low raw scores and positive ES are
most desirable.

49 A low raw store and/or a low percentile store indicates lower stress level.

Scores for each subscale of the FACES are derived fro, the 'ideal" score reported in the technicdl manual. Scores reported in the table indicate
the distance from "ideal in raw store units. A store of 0 is best, and positive ESs indicate that the experimental group scored closer to
"ideal."

Analyses for the FSS and FRS are based on raw stores indicating number of supports or resources indicated by the family as being available.
Nigher percentiles and positive ESs are considered better.

is
No norming sample is reported for these measures. To assist with interpretation, a percentile score is reported in the table based on all pretsts
collected as part of the Longitudinal Studies (currently, 645 families with handicapped children)

A low raw store and/or a high percentile score indicates lower stress level, and a positive effect size is more desirable.

4 Effect sizes (ES) for continuous data were estimated as follows: ES ie - ic S. Positive ESs were for differences in favor of the
intervention group when appropriate (e.g., hOuSehOld incest).
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Table 7.5

Posttest Measures of Child Functioning for the Control-Treatment
Groups for Citizens for the Belleville Project

Variable Col* lates5

Control Group Treatment Group

ANCOVA
F

P
Value ES(SD) Adj. )7 n (SD) Adj. n

Age In months at Posttest 25.9 6.4 9 27.3 10.1 11 .36 .73 .22

Beth& Developrnieits1
Inventory (BD°

DOs for:

Personal-Social 1 65.0 21.2 64.3 9 65.2 29.9 65.9 11 .09 .77 .08

Adaptive Behavior 1 45.0 10.7 44.6 9 45.2 20.6 45.6 11 .05 .82 .09

Motor 1 74.3 21.6 73.7 9 88.9 29.4 69.5 11 .45 .51 -.19

Communication 1 35.4 14.5 35.0 9 35.8 19.9 36.3 11 .17 .69 .09

Cognitive 1 26.0 9.9 25.7 9 25.8 12.2 26.1 11 .02 .88 .04

TOTAL 1 242.3 79.3 239.9 9 240.9 107.7 243.4 11 .04 .84 .04

A
Effect Size (ES) Is defined here as the difference between the groups (Treatment minus Control) on the ANCOVA adjusted scores,
divided by the unadjusted standard deviation of the Delayed Intervention Group (see Glass, 1976; Tallmadge, 1977; and Cohen,
1977; for a more general discussion of the concept of Effect Sizes).

$ 1 se Battelle Raw Pretest Total Score

Conclusions

The purpose of this study was to evaluate whether a home-based early

intervention program for children with handicaps from birth to 29 months would

result in positive development changes as measured by a comprehensive developmental

measure. Two counties in western Illinois where preschool services for the

handicapped previously had not existed were targeted for this study. Eligible

children were stratified by severity or type of handicap and age and randomly

assigned to either a home-based intervention group or a no treatment control group.

Subjects and their families were pretested to determine any pretreatment group

differences, and the groups were found to be comparable. Treatment verification

procedures were used to document that the early program was implemented in an

appropriate manner. The intensity and duration of the intervention for the
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treatment group was comparable to what is delivered in typical practice and stood

in contrast to the virival lack of services received by the control subjects and

their parents. There were no statistically significant between-group differences

on any of the posttest BOI measures.

This study was not without its flaws. It would have been desirable to have had

posttest family measures and additional child measures to assess more broadly any

possible treatment effects. In addition, the period of treatment may have been too

short to have had a measurable effect. However, the fact remains that randomly

assigned subjects demonstrated no treatment effects following a significant period

of intervention.

These results are consistent with the Sandow et al (1981) study and challenge

the assumption that the more intensive the intervention, the greater will be the

impact. What makes this study more compelling than the Sandow et al (1981) study

is that subjects were randomly assigned to groups, the child assessments were

developmental in nature and obtained by blind diagnosticians, and the treatment

intervention was well documented. These results underscore the arguments made by

White and Casto (1985) and their associates that we need to continue to empirically

test many of the assumptions on which delivery of early intervention services are

based. The best way to do this is often with randomized experimental studies in

which the effects of alternative types of interventions are rigorously tested.
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DES MOINES PUBLIC SCHOOLS

Project #12

COMPARISON: Mildly to Severely Handicapped Children -- Center-based intervention
plus parent training vs. center-based intervention only

LOCAL CONTACT PERSON: Pat Hollinger, School Psychologist, Des Moines Public
Schools, Phone: (515) 277-6238

EIRI COORDINATOR: Mark Innocenti

LOCATION: Des Moines, Iowa

DATE OF REPORT: 10-9-89

Rationale for the Study

Parent involvement is often con-

sidered an important part of early

intervention programs for young children

who are handicapped. This belief is so

strong that it has been incorporated

into the law mandating services for

these young children, P.L. 99-457.

Unfortunately, this belief is not

supported empirically (White et al., 1989)

,

. Concerns have been raised regarding the

efficacy of parent involvement in general and, specifically, to what types of parent

involvement are most beneficial to children and families (Casto & Mastropieri, 1986;

White et al., 1989). This study examined the effect of parent involvement, in the

form of weekly parent meetings focused either on training parents to work with their

children on skills/behaviors, on educating parents in various topics, and on parent

support issues, when included as part of a center-based intervention program.
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Review of Related Research

The issue of parent involvement in early intervention has been a subject of many

reviews of literature (Bronfenbmner, 1974; Comptroller General, 1979; Datta, 1971;

Floren & Dokekci, 1983; Karnes, 1978; Lazar & Darlington, 1982). These reviews have

almost unequivocally stated the necessity of involving parents in early intervention

for ther child. In examining the research studies cited by these reviews, White

et al. (1989) found that the individual results did not support the conclusions of

the reviews. White et al. raised further concerns by concluding that the research

cited in these reviews had focused only on disadvantaged children, were of relatively

poor methodological quality, and had defined parental involvement only as using the

parent as a supplemental therapist.

White et al. (1989) raises two concerns that are relevant to this study. (1)

What are the effects of parent involvement on young children with handicaps? (2)

What is the most effective way to define and implement parent involvement programs

for parents of children with handicaps?

White et al, provide some information regarding the first question. Using data

that had been prepared for a meta-analysis of early intervention (Casto &

Mastropieri, 1986), White et al. compared effect sizes from 89 studies that used

children with handicaps. All these studies compared extensive/moderate parent

involvement to little/no parent involvement. The results of this analysis were

equivocal with respect to degree of parent involvement (i.1., more parent involvement

was not necessarily better).

Studies (from the above analyses) investigating the effect of parental

involvement in early intervention for children with handicaps were individually

examined. Unfortunately, the majority of these were indirect comparison, confounded

by differences in the interventions being compared. Only five studies were found,

other than those being conducted by EIRI, that directly compared parent involvement
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with no parent involvement (Barnett, Escobar, & Ravsten, 1987; Henry, 1977; Miller,

1981; Minor, Minor, & Williams, 1983; Scherzer, 1976). Although all these studies

report positive effects of parent involvement, their rescarch methodology was

lacking. In all these studies, parents were trained to provide some type of therapy.

In regard to the second question raised earlier, parent involvement has been

defined by Peterson and Cooper (1989). They delineate six aspects of parent

involvement programs: (1) information provision, (2) professional partnership, (3)

support network, (4) training, (5) respite care, and (6) informal contact with staff.

Although these aspects may overlap, studies primarily focus on a single aspect.

Gatling and White (1987), in a review of 172 parent involvement studies, found that

over 80% of studies focus on parent training (i.e., training parents to act as an

intervenor or therapist for their children) as either the sole or major focus of the

parent involvement program.

Another issue that has been overlooked Li the majority of research on parent

involvement are issues related to changes that may occur in the family. If using

an ecological model (Bronfenbrenner, 1979; Dunst, 1986), parent involvement

activities may affect aspects cf family functioning that may impact on the child's

later development and functioning (see Blacker, 1984; Kaiser & Fox, 1986), even

though immediate child effects may not occur. For example, families of handicapped

children are likely to be highly stressed (Gallagher, Beckman, & Cross, 1983) and

in possible need of assistance to continue functioning as a "normal" family unit.

Parent involvement activities may reduce this stress. Unfortunately, research on

Lhe efficacy of parent training interventions have not included the assessment of

possible impact on family functioning.

It is clear that there are a variety of efficacy issues surrounding parent

involvement that require examination. Problems in the parent involvement literature

includes equivocal effects from studies examining different levels of parent
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involvement on child developmental progress. Unconfounded studies that have occurred

are few in number, and methodological problems make their results suspect. Parent

involvement has not been clearly defined across studies; although training the parent

to act as an intervenor/therapist for their child is the most common intervention.

Studies have failed to examine family functioning variables. The present study was

designed to address these concerns.

Overview ad Study

The primary curriculum for the parent attended meetings (Parents Involved in

Education [PIE]; Pezzino & Lauritzen, 1986) was structured to include that component

that had been used most frequently in past research (i.e., training parents as an

intervenor/therapist for their child). Providing parents with information and parent

support issues were also included in the PIE, but the primary focus was on teaching

parents to provide supplemental therapy to their handicapped children. Interventions

similar to the PIE are commonly offered as an addition to an established early

intervention program (Gatling & White, 1987). The present study approached the

question of parent involvement by comparing the PIE as a supplement to a center-

based intervention program versus the effects of the center-based program without

the PIE. This study assessed the impact of these interventions on both child

progress and family functioning across the time the intervention was in effect, and

longitudinally assessed.

In addition, this study investigated the issue of whether parent attended

meeting with a training (PIE I) or support-oriented (PIE III) focus were more

efficacious (cf., White et al., 1989). Parent support as an appropriate focus for

parent intervention activities is receiving attention and interest in recent

literature (e.g., Dunst, 1986; Hanline & Knowlton, 1988; Zeitlin & Williamson, 1988).

Little information regarding the optimal way to provide parent support intervention

exists for preschool-aged children with handicaps, and no comparative information
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exists on the effect of a parent support intervenvion on children and families. To

provide some preliminary information, parents who participated in PIE and whose

children remained in the early intervention program for a second year participated

in an intervention focused on parent support (PIE II; Durbala & Hollinger, 1988).

Results from parents and children involved in PIE II will allow comparisons to be

made between those receiving intervention only with PIE and those receiving center-

based intervention only, as well as intra-subject comparisons of those receiving both

PIE and PIE II.

Methods

Subjects participating in this study were served through the Des Moines Public

School System. The Des Moines public schools serve all children who are handicapped

in the Des Moines School District from birth through 6 years of age. (The State of

Iowa has had a law mandating a free and appropriate public education to children

birth through 5 since 1975.) Children with handicaps in the Des Moines Public

Schools ages 0-2 are typically served through home-based intervention programs, while

handicapped preschoolers ages 3-6 typically receive intervention services in center-

based settings. The general philosophy of the Des Moines Public Schools is to

provide high-quality educational services that maximize each child's individual

pc,ential. Programs are developed based on comprehensive individual assessments

conducted by members of a multidisciplinary team. Parents are required to

participate in the development of Individualized Education Plans and are strongly

encouraged to become involved with the educational process.

Subjects participating in this study were served at the Phillips, Findley, and

Perkins schools. This represents three of many schools in the Des Moines Public

School System in which handicapped preschoolers are served. These specific schools

were selected because teachers and professional support staff (psychologists, speech
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therapists, occupational therapists, social workers) who work in these schools

volunteered to conduct this research study in collaboration with EIRI. The liaison

at the Des Moines site who is responsible for coordinating the day-to-day activities

of the research study is a school psychologist employed by the school district who

has responsibilities at each of the three participating locations.

Subjects. The subjects that have been enrolled in this project can be divided

int., two distinct cohorts (see Table 12.1). The first cohort is those subjects who

were enrolled during the 1986/87 academic year. There were 56 subjects in this

cohort (30 control, 26 experimental), 40 of whom were male. The subjects ranged in

age from 35 to 72 months at the time they became involved in the research.

The second cohort consists of those subjects newly kirolled during the 1987/88

academic year. There were 20 subjects in this cohort (12 control, 8 experimental),

15 of whom were male. The age of subjects in this cohort ranged from 36 to 72 months

when intervention began.

A subgroup of the first cohort consists of those subjects who participated in

the research for 2 years. This subgroup consisted of 34 subjects (15 control, 19

experimental), 22 of whom were male. These subjects ranged in age from 35 to 61

months when their participation began.

For this report, the analyses will examine subjects who received a first ana

second posttest. Post #1 included all subjects from the 1986/87 and subjects newly

enrolled from the 1987/88 academic years (see Table 12.1). All subjects in this

group received one year of intervention. This group was comprised of 76 subjects

(42 control, 34 experimental), 55 of whom were male. These subjects ranged in age

from 35 to 7? months at the time they began participation in the research.

Approximately 754 of these subjects demonstrated a developmental delay of unknown

etiology characterized primarily by cognitive and language impairments. The degree

of handicap for all subjects ranged from severe to mild. The majority of subjects
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Table 12.1

Group Assignment Information and Posttesting Schedule by Academic Year for the Des Moines Study

Intervention Fall 86 Spring 87 Fall 87 Spring 88 Fall 88 Spring 89

Pre' Post l' Post 2 Post 3
Only PIE I (Yr. 1) 7

Pre Post 1 Post 2 Post 3
Pie I and II 19

Pr? Post 1 Post 2
Only PIE I (Yr. 2) R

Pre Post 1 Post 2 Post 3
No PIE 1 (Yr. 1) 15

Pre Post 1 Post 2 Post 3
No PIE I or II 15

Pre Post 1 Post 2
No PIE I (Yr. 2) 12

'Pre = Pretest

'Post(#) = Posttest (number indicating which posttest)
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were mild to moderately delayed, 55% had developmental quotients (based on the BDI

Total score) below 65.

The Posttest #2 data from these subjects will also be presented. Subjects who

continued in the early intervention program and subjects who "graduated" to school-

age programs are included in these analyses. Subjects who continued in the program

are those who were referred to earlier as the subgroup of the first cohort.

Data from this subgroup of the first cohort will also be discussed as a separate

analysis. The degree of handicap for these subjects varied, and 60% had

developmental quotients (based on the BDI Total Score) below 65. Approximately 70%

of these subjects demonstrated a developmental delay of unknown etiology

characterized primarily by cognitive impairments.

Recruitment. Parents of children in participating schools who were scheduled

for preschool placement at the beginning of the academic year were considered for

inclusion in the study if the following criteria were met: (a) One parent was not

working or the parent could guarantee time off from work. This was done to help

ensure parents had time available to attend parent meetings. (b) The child was not

profoundly retarded. Preschool program staff were of the opinion that the needs of

parents of these children would not be best met through the PIE. Parents of children

at the participating schools who met these criteria were individually approached by

preschool program staff. Preschool staff described the research and detailed parent

and staff requirements. Placement in study group by random assignment procedures

was described. If interested, parents returned an informed consent letter that

clarified their requirements for participation, research staff obligations, and

stet., that assignment to groups would be randomly determined. Approximately 95%

of ale parents who were approached regarding the research agreed to participate.

Assignment to groups. Subjects who met the criteria for inclusion were randoWy

assigned to one of two treatment groups prior to the initiation of treatment, either
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to a group in which parents received the PIE (Center + PIE) or to a group in which

parents received no additional involvement other than what was provided to all

parents through the center-based program (Center Only). Both groups continued to

receive the same level of center-based services that were previously available

through the school's program for preschoolers with handicaps.

In order to ensure the comparability of groups, subjects were randomly assigned

to groups after being stratified as follows. Within each of the teachers' classes,

subjects were categorized according to chronological age (35-42 months, 43-54 months,

and over 55 months) and level of parent motivation (either 'high" or "low") as

perceived by each child's teacher. Categorizing subjects in this way resulted in

subjects falling into one of six mutually exclusive categories. Within each of the

six categories, subjects were rank ordered from low to high based on their CAPER

scores (the CAPER, a test of developmental functioning, was administered by school

personnel at an earlier date).

After subjects were categorized, they were then alternately assigned to one of

the two conditions. Group determination of the first-listed subject (the subject

with the lowest CAPER score) in each age by motivation category was accomplished

randomly. Additional subjects within the same category were then alternately

assigned to groups. Subjects that participated for 2 years remained in the

originally assigned group.

Demographic characteristics. The subject pool for this study is complete, and

no new subject recruitment will occur. Future efforts will focus on the collection

of follow-up data. Seventy-six subjects received one year of intervention. Subjects

for this study represented a fairly homogenous sample (see Table 12.2). The majority

of subjects were Caucasian males with one sibliog. The parents of the subjects were

in their late 20s or early 30s and had a high school education. The majority of

subjects' families were intact, in that both parents lived at home, and traditional,
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in the sense that the mother was the primary caregiver. English was the primary

language for all families. Family income placed the families as lower to middle

class.

Table 12.2 presents data for subjects who received one year of intervention by

group on demographic characteristics. Some discrepancies between the Center-Only

and Center + PIE groups are indicated. Mothers of subjects in the Center + PIE group

tended to be older than mothers of subjects in the Center-Only group, and they also

had higher levels of education. Fathers of Center + PIE subjects were much more

likely to hold occupations placing them in higher SES categories. In addition,

household income for families of subjects in the Center + PIE group tended to be

higher than that for Center-Only subjects' families. These discrepancies in

demographic characteristics favor the Center + PIE group. Thus, there appears to

be an initial bias in favor of the Center + PIE group. Variables where discrepancies

occur will be considered as covariates in later analyses, as appropriate.

On measures that present demographic information on fathers, data are presented

from a smaller "n" than many other variables. This can be partly attributed to data

collection methods. Mothers were the primary providers of demographic and family

functioning measures. In the majority of cases where "father data" was not obtained,

it was not obtained from families where the father was not living at home.

Attrition. Of 86 subjects who received some intervention, 10 dropped from the

study; all were experimental subjects. For control subjects, attrition was defined

as the child withdrawing from intervention after having received a minimum of three

months of intervention. All experimental group attrition was related to parent

inability to attend parent training meetings and their expressed desire to be removed

from the study. As a result of this attrition, 76 subjects completed one year of

intervention.

Attrition for the PIE group was defined as the parent indicating thdt he/she

was not interested in continued participation in the research project or withdrawal
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Table 12.2
Comparability of Groups on Demographic Characteristics for Des
Moines Parent Study

One Year

Center Only

r (SD) n

of Intervention

Center + PIE

r (SD) n
Aga of child in months
npreten

Age of mother in years
atpmtmt+

Age of father in years
at pretest+

Percent MaW+

Years of Education for
Mother

Years of Education fee
Father

Percent with both
parents living at home *

Percent of children who
are caucaslan

Hours per week mother
employed+

Hours per week father
employed+

Percent of mothers
employed u technical
managerial or above*

Percent of fathers
employed m technical
managerial or above*

Total household income

Percent with mother as
primary caregiver*

Percent or children in
day care+

Number of siblings +

Percent wkh English
as prknary language*

53.0 (11.7) 42

21.2 ( 5.6) 40

30.3 ( 6.8) 33

71.4 42

11.4 ( 2.2) 42

11.8 ( 2.2) 32

66.7 42

80.5 41

6.6 (12.0) 41

32.1 (22.6) 27

5.0 40

10.3 29

$14,307 (15,496) 39

95.0 40

35.9 39

1.3 ( 0.8) 41

100 41

52.3 (11.9) 34

30.8 ( 4.8) 33

33.1 ( 6.1) 27

73.5 34

12.7 ( 1.9) 34

12.8 ( 2.6) 31

70.6

91.2

34

34

5.4 (11.0) 34

33.3 (22.3) 29

2.9

37.9

34

29

$21,632 (18,323) 34

97.1

35.3

1.45 ( C

100

34

34

34

34

Value E SS

.82 -.116

.03 .4 6

.12 . 4 1

.84 .1 5

.01 .5 9

.13 .4 5

.72 .11 AI

.19 .3 1

.69 .1

.14 .11 5

.66 -.1

.01 .6 7

.07 .4 7

1.0 .1

Notes: *Statistical analyses for these variables were based on a t test where those children or families possessing the trait or
characteristic were scored "0"

+Absolute ES values are presented.

SES = 7 (Center + PIE) :k (Center only)
SD (Center only)
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for any reason after PIE sessions haL begun. This differs from the case where the

parent attended PIE meetings infrequently, but did not express a desire to be removed

from the study.

No attrition has occurred with those subjects enrolled in intervention for two

consecutive years. Of those subjects who Hgraduated" into the school-age program,

seven were lost to attrition during the 1988 testing. Five were center-only

subjects, and two were Center + PIE subjects. In the Center-only group, one family

chose to discontinue participation, one family had moved, one child had recently been

institutionalized and permission to test was not obtained, and the parents of two

children refused testing at that time. In the Center + PIE group, one child was in

a foster placement and unavailable for testing, and the parent of the other child

refused testing at that time. It should be noted that during the 1989 testing, the

three subjects whose parents refused testing in 1988 have been tested. The family

that moved has returned to Des Moines and efforts to contact and test are being made.

Obtaining permission to the institutionalized child is being explored.

The 1989 follow-up testing of children is completed with minor exceptions. At

this time, 69 of the 76 children who received one year of intervention have been

located and tested. The probability of testing four more children is very high.

This would leave only three children lost to attrition (two center-only). For these

three children, parents have withdrawn their child from the study and strongly

indicated their desire to not continue.

Attrition analysis. To examine the effect of subject attrition on the pool of

subjects, attrition analyses on demographic and pretest variables were conducted on

the 10 subjects who dropped during the first year of intervention. Where all

attrition occurred in the Center + PIE group, the attrition analysis compared these

subjects only with those that remained in the Center + PIE group. These data are

presented in Table 12.3 and 12.4.
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Table 123
AliddflILAtlabsitstalkaNtall

's -,1 t /ed from the Study And from the xit

Variable

All Parent Training Group SuklIct
Remained Mopped

r (SD) n r (SD) n Value

Des Moines

All Subjects

Remained DroPPed

r (SD) n

Age of child in moths
at pretest

Age of mother in yam
U pretest

Age of &dam yean
at pretest

Percent Male *

Years of Education fee
Mother

Years of Felucatice for
Father

Percent with both
paean lMag at home *

Percent of children who
are caucadan *

Bows per week mother
employed

Hours par week father
employed

Percent of mothers
employed as technical
managerial a above *

Percent of fathers
employod u technical
managerial or above *

Total household income

Peecent with mother as
prkaary caregiver

Percent of dtildren in
day care more than 5
hours per week *

Number of siblings

Percau with English
as primary linguae *

52.3 (11.9) 34

30.8 ( 4.7) 33

33.1 ( 6.1) 27

48.5 (11.9) 11

28.4 ( 4.8) 10

33.* ( 6.3) 8

73.5 34 75.0 12

12.6 ( 1.9) 34 12.0 ( 1.6) 12

123 ( 2.6) 31 12.2 ( 3.3) 9

70.6 34 53.9 13

89.3 28 85.7 7

5.1 (11.0) 34 7.3 (13.8) 12

33.3 (22.3) 29 30.0 (24.5) 6

2.9 34 0.0 1 3

37.9 29 28.6 7

521,632 (18,323) 34 $23,916 (26,811) 6

97.1 34 100.0 12

2.9 34 0.0 1 2

1.5 ( 0.8) 34 1.5 ( 1.5) 13

100.0 34 100.0 13

.36

.17

.75

.92

.31

.60

.29

.80

.58

.75

000

.66

.79

*O.

.88

1.0

52.7 (11.8) 76

29.4 ( 5.4) 73

31.6 ( 6.6) 60

72.4 76

12.0 ( 2.2) 76

12.3 ( 2.5) 62

58.4 76

15.3 75

6.0 (11.6) 75

32.7 (22.2) 56

4.1 74

24.1 58

$17.719 (17,151) 73

96.0 74

4.1 73

1.4 ( 0.8) 75

100.0 75

363

(SD) n Value

49.2 (12.6) 13 .33

28.5 ( 5.6) 12 .59

32.8 ( 6.6) 9 .59

82.4 17 .40

11.9 ( 1.6) 17 .95

12.3 ( 2.5) 15 .96

61.1 18 .56

72.2 18 .19

5.8 (13.0) 17 .95

36.2 (21.6) 10 .65

0.0 18

27.3 11 .83

$23,916 (26,811) 6

100 17

0.0 17

1.3 ( 1.4) 18

100.0 18

.60

.91

1.0

Statistical analyses fa these variables were based on a t test where those children or families
possessing the trait or characteristic were scored "1," and those not possessing the trait
were scored "O."

381



Table 12.4
414 6;1 I I I ./I ;Pt.' "' 1.1. S 1 ./..

I

Des Moines

364

All Parent Training Group Subjects All Subjects

Variable

Remshazd

R (SD) n

DroPPed

r (SD) n
P

Value

Remained

r (SD) n

Dropped

r (SD) a
P

Value

Banana Develop:palm!
latnotory (BM) "
DQs for:

Personal Social 67.5 (18.5) 3 4 63.1 (12.2) 11 .3 1 611.5 (19.9) 76 62.4 (11.6) 13 .20
Adapdve Behavior 63.1 (22.1) 34 70.0 (14.3) 11 .6 1 67.3 (19.6) 76 68.5 (13.7) 13 .74
Motor 62.7 (27.8) 34 66.5 (17.4) 11 .61 67.4 (20.5) 76 71.7 (16.6) 13 .97
Communication 57.5 (20.6) 34 59.2 (20.0) 11 .1 1 581 (18.3) 76 63.0 (18.6) 13 .81
Cognitive 64.0 (19.e) 34 67.5 (19.6) 11 .73 64.3 (18.2) 76 70.5 (19.6) 13 .68

1DTAL 62.6 (16.7) 34 64.7 (12.5) 11 .8 646 (153) 76 66.1 (11.8) 13 .71I

Parenting Snap Wu
(PSO A

Child Related
(ranee 30 to 250)

117.4 (18.4) 34 121.0 (24.5) 13 .58 118.3 (19.4) 75 118.0 (23.7) 17 .96

Other Related
(nose 54 to 270)

131.6 (21.8) 34 122.8 (21.8) 13 .33 13 1.5 (25.9) 75 125.8 (21.5) 17 .40

1CITPL
(nage 101 to 505)

248.9 (43.3) 34 243.8 (44.2) 13 .72 249.9 (41.2) 75 243.8 (40.3) 17 .59

Family Adaptation sod
Cohost= 13

va1t1QaSales (FACESl
Maputo
(moss 0 to 30)

3.6 ( 2.3) 34 4.0 ( 2.9) 13 .6 2 5.0 ( 3.3) 75 4.6 ( 3.2) 18 .65

Cohesion 4.0 ( 3.5) 34 3.3 ( 1.9) 13 .43 4.8 ( 4.4) 75 3.7 ( 2.9) 18 .18
(NW 010 26)
TOTAL
(rsoas 1 to 40)

5.9 ( 33) 34 5.6 ( 23) 13 .80 7.6 ( 4.6) 75 6.4 ( 3.6) 18 .31

Family Resource Scats 116.3 (19.5) 34 118.4 (17.8) 13 .73 117.8 (16.9) 75 118.8 (18.7) 11I .83
(EVA) -
"see 30 to 150)

Family km:Dry of Life 12.0 (11.0) 34 9.6 ( 6.9) 13 .3 6 9.6 ( 6.7) 75 10.1 ( 6.3) IS .81
Events
Owlsnir
Badly Support Seek 2.2 ( 0.8) 33 1.7 ( 0.4) 13 .03 2.0 ( 0.7) 73 1.8 ( 0.7) 18 .31
(PSS) Total Score A It
(now 0 to 4)

NOTES: * Statistical analyses for BDI scores were conducted using raw scores for each of the scales. For ease of
interpretation, the in(ormation in this table has been converted from the raw scores to a ratio Development
Quotient (I)Q) by dividing the "age equivalent" (AB) loom reported in the technical manual for each child's
raw score by the child's cluonological age at time of testing.

t Seorea for each subscale of the FACES are derived from the "wear score reported in the technical manual.
Scotes reported in the table indicate the distance from "ideal" in raw score units. A score of 0 is best
(See Appendix A for details).

6.2 Analyses for the FRS is based on raw scores indicating the number of resources reported by the family
as Nang available. Higher scores are considered better.

A Analysis for the PSI and FILE are based on raw scores. Lower scores am considered better.

aaAnalysis for the FSS is based on the sum of the perceived support score divided by the number of sources
of support available. Higher scores are considered better.
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The only significant difference was found on pretest scores from the Family

Support Scale (FSS). Parents who dropped from the training group reported less

support as measured by the FSS. These analyses indicate that attrition was not

related to a specific subgroup of the sample, except, perhaps, in the area of family

support.

Intervention Progranns

The Des Moines Public School System provided educational services to preschool-

aged children, ages 3 through 6, who exhibited developmental delays or who were

handicapped. These children received center-based, half-day, 5-day-per-week

intervention services. Children received services in educational formats (i.e.,

large group, small group, and one-to-one) according to their individual needs from

special education teachers and teacher associates (paraprofessionals). Language and

motor therapists assessed children, provided teachers with objectives, helped

teachers integrate instructional therapeutic activities into on-going routines, and

provided individualized services as needed. Teachers were free to use various

curricula or to develop their own objectives when developing intervention pals and

strategies.

The Des Moines Public School Early Intervention Program provided services to

a wide variety of children who were handicapped, from those exhibiting mild delays

to those exhibiting more severe handicaps. The majority of children served were

Caucasian, and a wide variety of SES levels were represented. As part of these

services to children, parents were regularly involved in IEP meetings, and teachers

attempted to include and keep parents informed of classroom activities as child and

parent needs dictated. In practice, this resulted in regular parent contacts

regarding child progress and participation at IEP meetings, but nothing else.

The purpose of the research study occurring with the Des Moines Public School

Early Intervention Prorram was to compare the effects of their current service
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delivery system with the same system enhanced by the inclusion of systematic parent

involvement efforts. In both the control and experimental conditions, children

received services in the center-based Des Moines Public School Early Intervention

Preschool Program. No changes were made to this system for the purposes of the

study. Children in the basic and parent involvement interventions were not

segregated by classroom or teacher in the center-based service. In the experimental

group, parents of children enrolled in the early intervention program were exposed

to a systematic parent curriculum. In their first year of involvement, parents were

involved in the Parents Involved in Education (PIE I) package (Pezzino & Lauritzen,

1986). Parents whose children remained in the program for a second year and were

in the experimental group were involved in the Parents Involved in Education II (PIE

II) package (Durbala & Hollinger, 1988). Data on group assignment were presented

earlier in Table 12.1.

Center-Only intervention. Children assigned to this group attended an existing

center-based, half-day, 5-day-per-week intervention program in which they received

small group and individualized teaching sessions from special education teachers and

paraprofessional aides. All teachers were certified and were responsible for

supervision of their respective aides. None of the aides were certified as teachers.

The training for aides consisted mostly of periodic inservices provided by the school

district that both teacher, aides, and support staff attend, and on-the-job training

provided by their respective teachers and the collaborating speech and motor

therapists. Each class of approximately 10 children had one special education

teacher and one aide. Because each child's program was "IEP driven," motor and

speech therapists' contact with children varied widely. In general, a motor and

speech therapist was present in each class for the equivalent of 1-day-per-week.

During a typical day, children were instructed in tle motor, speech and language,

self-help, cognitive, and social skills areas. As part of the regular services to
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children, parents were involved in IEP meetings, and teachers provided parents with

IEP updates. These updates generally consisted of progress notes and meetings with

parents that included suggestions for home activities.

The CAPER, along with other curriculum-linked assessment tools were used in

determining intervention goals and strategies. Intervention activities were

developed from comprehensive assessments and items drawn from a number of curricula.

Teachers were free to select curriculum based on child need. The skill sequences

in the curricula used extended beyond the child's current level of functioning, and

functional skill training routines were included in the curricula to the degree

appropriate.

Center + PIE Wervention. In addition to the center-based service described

above, parents of children in this group were offered parent meetings structured by

the PIE curricula. PIE I training modules were taught by the preschool professional

staff and were designed to provide parents with a systematic, conceptual, and hands-

on experience in areas such as child development, observation and recording,

targeting intervention behaviors, teaching processes, decision making, and

communicating with professionals. The training format consisted of small-group

lecture, discussion, and demonstrations. The average small group size was between

8 and 12 parents. PIE sessions consisted of 16, 2-hour meetings presented roughly

one per week. PIE sessions also included a social support component in which parents

had the opportunity to share feelings and express problems, challenges, and other

issues associated with their lives. Parents were primarily responsible for

determining the agenda for the social support component of the session. This

occupied the las..; 15 minutes of the session and focused on issues such as problems

with relatives, finding day care, etc. In addition to these sessions, parents were

asked to practice the training activities at home with their children. They were

asked to choose a target behavior for the child (such as a self-help or behavioral
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skill; e.g., compliance, dressing, etc.), implement an intervention program, and

measure progress by comparing successful completion of the task before and after the

intervention.

Parents whose children remained in the preschool program for a second year

continued in a systematic, parent intervention, but through a different intervention

package. The children continued in appropriate center-based services. Parents

attended meetings structured by the Parents Involved in Education II (PIE II)

curriculum (Durbala & Hollinger, 1988). The PIE II was developed based on a parent

needs assessment and focused on parent support issues. Issues addressed included:

dealing with parent stress, developing parent communication skills, teaching problem-

solving skills, and providing information on areas of interest. The training format

for PIE II was the same as PIE I, except 12 sessions were held. Parent home

activities that were presented focused on support (e.g., practice parent-focused

stress reduction technique, find out relevant information) rather than child training

issues. As in PIE I, a social support component was available at the end of each

session.

PIE I and PIE II were conducted by preschool program support staff (e.g., school

psychologist, speech and language therapists, consultant, nurse). Classroom teachers

and aides were not involved in the PIE meetings and were only indirectly aware of

the goals of PIE. Each PIE group was facilitated by a team of two staff members.

All parent facilitators received instruction in PIE I and PIE II by their respective

developers prior to its initial implementation. Meetings were primarily attended

by the children's mothers. Table 12.5 lists the session topics for PIE I and PIE

II.

The intent of the PIE I sessions was primarily to give parents knowledge of

and to teach skills that would enable them to serve as interventionists in the home

setting. PIE I was based on the phflosophy that child progress can be maximized by
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Table 12.5

Content of PIE I and PIE II

Session Topic

PIE I

1. Introduction and overview
2. Objective observation of child behavior
3. Defining and measuring behavior
4. Principles of behavior management
5. Analyzing behavior chains
6. Theories of child development
7. Testing and assessment
8. Criterion-referenced assessment
9. Developing learning objectives

10. P.L. 99-142 and IEPs
11. Intervention strategies
12. Factors related to teaching success
13. Practice teaching session
14. Determ4ning appropriate interventions
15. Communicating with professionals
16. Review, comments, concerns, questions

PIE II

1. Parent needs assessment and introduction
2. Child development and behavior management
3. Stress reduction
4. Strategies for improving social and language skills
5. Strategies for improving self-help and cognitive skills
6. Communication
7. The grief process
8. Community services
9. Feelings of siblings and extended family members

10. Understanding my child's rights: Dialogues with professionals
11. Promoting family fun
12. Review, questions, and evaluation

training parents as interventionists and that the skills parents learn (i.e., their

success as an interventionist) will allow the family to more competently function

(i.e., by reducing parent stress and uncertainty). In contrast, although the primary

intent of PIE II was also to provide knowledge, the knowledge dealt more with
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information on the effect of a child with a handicap on the family, and strategies

to normalize the functioning of the family. The philosophy behind this approach

ties into the ecological model of development (Bronfenbrenner, 1979), in that

positive changes in the family are expected to have positive effects on each

individual family member. In addition to the PIE, parents in the Center + PIE group

were provided the opportunity to attend four sessions conducted by the school nurse.

These sessions focused on involvement of both spouses, where possible, and on

facilitating communication between families. These sessions were informal in nature

and focused on a topic such as a discussion on child nutrition, and on activities

(e.g., a family swim night, 'irking gifts at Christmas time).

Treatment Verification

A number of procedures have been implftented in order to provide an independent

verification of the specifics of the intervention program. Treatment verificition

data are presented in Table 12.6 for subjects receiving one year of intervention.

Child attendance data for basic services and parent attendance data for PIE meetings

were recorded throughout the year. Child attendance was recorded daily, and parent

attendance data (for the Center + P:E group) was recorded weekly; these data were

sent to EIRI on a monthly basis.

Initial analysis of attendance data indicates no difference in child attendance

rates as a function of group placement (Table 12.6). Average attendance for all

subjects was 88.2% of possible school days. Average attendance by parents at the

PIE meetings sessions was 47.6% of all meetings. Fifty-seven percent of parents

attended between 5 and 11 meetings; only 13% of parents (5 parents) attended more

than 75% of the time. These absences occurred in spite of repeated attempts by

program staff to encourage regular attendance. The local site coordinator regularly

called absent parents to promote attendance. These data pertain only to PIE I and

will need to be considered when conducting data analysis and discussing results.
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Table 12.8

Treatment Verification Data for Subjects ReceMng One Year of

intervention for Des Moines Study

Variable

Center-Only Center + PIE

Value ESit (SD) n (SD) n

General health of child?' 2.0 (0.5) 39 1.9 (0.7) 32 .66 -.20

Percent child attendance 97.3 (7.9) 38 90.0 (6.6) 34 .13 .34

Parent satisfaction
A

24.9 (2.5) 29 25.1 (2.9) 25 .73 .os

Teacher rating of parents/ 5.3 (2.0) 40 7.0 (1.9) 34 .001 as
Parent PIE attendance - - - 47.6 (22.0) 34 _ -
Test of Parent Knowledge+ 10 (4.0) 41 15 (6.0) 34 .00 1.25

Percent receiving speech therapy. 7.3 41 9.1 33 .79 .06

Percent receiving motor therapy. 7.3 41 6.1 33 .83 -.05

Percent receiving daycare' 19.5 41 24.2 33 .63 .11

NOTES: Based on a parent rating of the child's health where 1 as worse than peers, 2 am same as peers, 3 in better
than peers.

Satisfaction is based on the sum of seven questicits that deal with various aspects of satisfaction with the center-
based program (range I' 7 - 28). Higher scores incilcate greater satisfaction.

Teacher rev is based on the SUM of three questions assessing parent support, knowledge, and attendance
at school activities (range i 3 - 9). Higher scores indicate a better rating.

Thrs,.4 results are based on an analysis of covariance. Conflates include: SDI Adaptive Score, FACES Total,
Motor PPVT Score, and Family Income. Adjusted moans are presented.

+ Data are presented in minutes/week and are based on parent report of time spent at home on instructional
activities. See text for more detail.

A description of quality of parent involvement was also gathered annually by

a direct intervenor (teacher) who worked most closely with the respective parent.

The data obtained was the intervenor's perception (low, average, high) of how a

parent rated on attendance, knowledge, and support. These data are presented in

Table 12.6. Teachers rated parents in the Center + PIE group as having a higher

quality involvement with the school program. This occurred although teachers were

not directly informed of child group placement (although information could.have been

shared by parent and teacher or indicated through other cues).
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In addition to the intervenor's rating of parents, parents were asked to rate

their satisfaction with the program (see Table 12.6). Parents rated the intervention

program on seven questions that assess satisfaction in a variety of areas (e.g.,

staff, participation, communication, etc.). Parents in both groups were equally

satisfied with the center-oased program. Satisfaction data were not obtained from

parents who began intervention in 1987-88 (20 parents).

Health data on each child was also obtained as an additional verification

measure. Data on hospitalizations (and length), days with fever, a general health

rating of the child, and other factors were collected. Data on child general health

are presented in Table 12.6. No eifferences between the study groups were found on

any of the health measures.

Teachers in the Des Moines district were also evaluated annually by their

immediate supervisor. These data are relevant to treatment verification. Teachers

were rated by their supervisor either as being satisfactory or as needing training.

The Des Moines, School District uses only two rating levels as per an agreement with

the local teachers' union, and no ottler evaluations can be conducted as per the

contract. All teachers of subjects involved in this study received a satisfactory

rating.

Additionally, information was obtained at posttest on the amount of time each

child spends in various activities/therapies (such as day care, speech therapy, etc.)

that occur outside of the center-based intervention during the academic year. The

data for the three most frequently occurring additional services, excluding religious

activities, are presented in Table 12.6. No group differences were found.

Site review. A final major source of treatment verification information was

a site review conducted annually by the site coordinator. The first site review was

conducted on April 10, 1987, and a second site review was conducted on May 10 and

11, 1988. The purposes of these reviews were to: (a) collect information about the
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nature and quality of early intervention services that were being delivered, (b)

verify that the research being conducted by EIRI were being implemented as intended,

and (c) collect assessment data that may have been useful to site administrators to

guide internal changes and for use when seeking technical assistance.

Purposes (a) and (b) are of primary interest in this report. The Des Moines

School District was conducting the research as intended by EIRI. Overall findings

indicated: The preschool program was of high quality. It was staffed by

enthusiastic and qualified professionals. Classroom environments were safe and

appropriate. Teachers emphasized functional skills in naturally occurring

environments. The program was competently administered, utilized up-to-date

curricula, and had proper evaluation, assessment, and progress procedures. Parent

training sessions were well organized and well facilitated, and parent participation

was good. (For more information, a copy of the site reviews can be obtained.)

Cost of Alternative interventions

The cost of the basic center-based program and the center-based + PIE I and PIE

II programs, as described above, was determined using the ingredients approach.

Costs are based on actual expenditures for direct service and administrative

personnel, occupancy, equipment, transportation, materials and supplies, and

contributed resources. The cost of the center-based plus PIE I and center-based Plus

PIE II is simply equal to the cost of the basic center-based program available to

210 children plus the additional cost of PIE I (provided to 8 families) or PIE II

(provided to 14 families) in 1987-88. The cost per child was determined by dividing

total resource cost in each category by the number of children receiving services

in each program. Table 12.7 presents the cost per child in each of these resource

categories.

Direct service and administrative costs included salaries plus benefits for each

staff member according to the percentage of FTE allocated to each program. Because
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Table 12.7

Cost Per Child kr Des Moines Study

Resource

Center-Based Center-Based + P.I.E.

Only PIE I PIE II Average
(N = 210) (N = 8) (N = 14) PIE

Aoency Resources:

Personnel Direct Service $3,855
Administrative 1,401
Facilities 205
Equipment 30
Materials/Supplies 37
Transportation 490

Subtotal $6,018

Contributed Resources:

Parent Transportation 0
Parent Time 0

Total $4 018

$5,260 $4,391 $4,826
1,401 1,401 1,401
205 205 205
30 30 30
79 52 66

490 490 490
1774-6-5- $6,569 TUT§

83 49 66
639 672__Mk

$8,254 $7,257 $7,756

the program is operated within a public school system, school, and general direct

administration were included. Occupancy charges included the annual rent for the

facility in which the program was housed, all utilities, insurance, and maintenance

costs. Equipment costs were based on estimates of the market replacement value of

all classroom and office equipment, annualized to account for interest and

depreciation. Staff transportation costs for job-related travel were based on actual

mileage at $.21 per mile. The average cost per child for children in special

education in the school district was used for child transportation costs. The cost
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for materials and supplies included the annual expense to the program for all

consumable items.

Contributed resources included the value of parent time working at home with

their children, attending training sessions, and the time and expense of driving to

the sessions. Parents in the PIE I group spent an average of 16.5 hours and PIE II

parents spent an average of 9.32 hours in training sessions, and, assuming that

parents followed PIE curriculum requirements, 60 hours working at home with their

child. In addition, parents in both groups were interviewed via telephone to

determine their transportation expenses to attend sessions. Tie costs were assigned

the opportunity cost of $9 per hour; mileage was assessed at $.21 per mile.

Thus, the basic center-based grogram cost $6,018. The addition of PIE I added

$2,236, while PIE II added $1,239 to the basic program cost, including the estimated

value of contributed resources.

CI aft Collection

It is important to note that the data collected for this study were collected

to assess the effects of intervention not only on the children, but also on their

families. A pretest-posttest group comparison format was used in this study.

The following procedures were completed at pretest. Parents of each chi

participating in the study completed an informed consent form and provided

demographic information. In the first of two pretesting sessions, parents (usually

the mother) completed the following family measures: the Parenting Stress Index

(PSI), Family Support Scale (FSS), Family Resource Scale (FRS), Family Inventory of

Life Events and Changes (FILE), and the Family Adaptability and Cohesion Evaluation

Scales (FACES). In a second pretesting session, which took place within 2 weeks of

the first session, children were administered the Battelle Developmental Inventory

(BDI). Parents were paid $20 after both pretesting sessions were completed. These
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measures are considered core measures and are used at each of the tIRI research

sites.

At posttest, a similar course of events occurred. The core battery, described

above, was administered in two sessions. Additional tests and surveys were also

administered (complementary measures); these varied slightly from the 1986/87 to

1987/88 academic year. These additional measures were individually selected for this

site to allow possible site specific differences to be more clearly elucidated.

Parents were paid $40 for completing the posttest battery.

Additional surveys completed both years by mothers included the CES-D Depression

Scale, a Child Improvement (Locus of Control) Questionnaire, a parent satisfaction

questionnaire, and treatment verification questionnaires at their first posttest

session. Also, all mothers were administered a Peabody Picture Vocabulary Test

(PPVT). At posttesting of the 1987/88 year, mothers also completed the Parents as

a Teacher Scale and the Comprehensive Evaluation of Family Functioning. Mothers in

the Center + PIE group also completed a satisfaction questionnaire specific to parent

training.

During the 1986-87 year, children were administered the Stanford-Binet Test of

Intelligence (Form L-M) as an additional measure. After some analyses of data

obtained from this test and consideration of costs to administer, this measure was

dropped. As an additional measure for children, the Joseph Preschool and Primary

Self-Concept Inventory was added in 1987-88.

Recruftment, training, andinonitorina of dfacmosticians. The Battelle examiners

were doctoral candidates in the School Psychology program at Iowa State University

and professionals in the community (i.e., speech and language therapists) not

currently working full-time. Their training included an extensive inservice on BDI

Niministration and scoring, and each examiner, after administering a minimum of three

practice Kis, was required to pass a quality control test administration before they
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were permitted to test. Further, each examiner was "shadow scored" at least once

during each testing period. Interrater reliability data reveal coefficients

consistently above .90. All test protocols were also rescored by URI clerical staff

and errors indicated. This rescoring has resulted in only minor errors being

discovered, increasing confidence in the examiners. These examiners also

administered the PPVT to mothers. This was done concurrent with the posttest SDI

administration. None of the examiners had any involvement with the Des Moines School

District program, so the likelihood of their knowing to which group a child was

assigned was remote.

All Stanford-Binets were administered by three trained doctoral candidates in

the Psychology program at Utah State University. All Stanford-Binet examiners were

uninformed about the subjects' group assignments. None of the Stanford-Binet

examiners had any other involvement with EIRI or the Des Moines Public Schools, so

the likelihood of their knowing group assignments was also remote. During the 1987-

88 year, the Joseph Self-Concept Inventory was administered by two of the Battelle

examiners. Both the Stanford-Binet and the Joseph were administered while the child

was in his preschool classroom placement. All family survey measures were

administered to the parents in groups by the Des Moines site liaison. Parents were

not allowed to discuss their surveys prior to or during these sessions. This method

of administration was selected to help ensure that examiners remained "blind" to

subject group placement.

Pretesting. Pretest data were collected at the beginning of the academic year.

The specific measures administered and procedures for administration have been

detailed above.

Ffrst,posttesting. The first posttesting is that posttest that occurs after

the child has been involved in the study for one academic year. Posttesting occurred

at the end of the academic year and consisted of the core and complementary measures
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described above. As noted above, complementary measures varied slightly depending

on the academic year the child was involved.

Secont,lELateLtfist. The second posttest can be broken down into two groups;

those children that remained in the preschool program for a second year and those

children who moved into the Des Moines School District's school-age program. Each

group will be discussed separately.

For those children that remained in the preschool program for a second year,

the second posttest was similar to the first. The same package of core and

complimentary measures described for the 1987/88 year was administered following the

same procedures. Mothers were not re-administered the PPVT. Parents were paid $40

for their participation.

For children that moved into a school-age program, slightly different procedures

have been followed (follow-up procedures). Appointments were made with parents for

them to bring their children in for testing during the summer. The test battery for

the summer included the core and complementary measures for the 1987/88 year.

Parents did not complete the Comprehensive Evaluation of Family Functioning or the

parent satisfaction questionnaire, and PPgs were not administered. Parents did

complete a child information form and provided research staff with permission to talk

with the child's teacher. Parents were paid $40 for their participation.

On those children who "graduated" to school-age programs, their teachers were

contacted and completed a Vineland Adaptive Behavior Scale and an information form.

Teachers were paid $10 for their participation. Ninety-two percent of teacher-

completed information was returned, although teacher opinion toward completing the

Vineland was not favorable.

Third nosttesting. The third posttest was completed in July, 1989. This

posttesting included children who were one year and two years from intervention.

Tests administered included the BDI, PSI, FACES, FRS, Parent as a Teacher Scale, CES-
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0 Depression Scale, the Child Improvement (Locus of Control) Questionnaire, the test

of parent knowledge regarding PIE training information, and the Joseph Preschool and

Primary Self-Concept Inventory. Parents were also asked to complete information

regarding demographics, school placem4nt, and extra therapies received.

Each child's teacher will also be asked to provide information. This aspect

of testing will occur in the Fall of 1989. Specific procedures to be followed are

being discussed.

Fourth posttestino. The fourth posttesting will occur in the Summer of 1990.

Feedback based on the third posttesting and analysis of data may influence current

procedures, but major chaAges are not expected.

Results and Discussion

The focus of this section will be on those subjects that have completed one full

year of intervention immediately following intervention (Posttest #1) and one year

later (Posttest #2). At posttest #2, some subjects received two years of

intervention and some had "graduated" to school-age programs. Also, analyses on

those subjects who received two years of center-based intervention will be presented.

CornilanMbility of Cirmips on Pretest Measures

Based on available demographic data (presented earlier in Table 12.2), there

was a slight advantage for those subjects whose parents were involved in the Center

+ PIE group. The Center + PIE group families were better educated, held higher SES

occupations, and had a higher annual income.

Additional information on the comparability of groups is presented in Table

12.8. This table presents data from the core measures at pretest for the Center-

Only and Center + PIE groups. On the BDI, there is a slight advantage in favor of

the Center + PIE group subjects in the adaptive and motor domain areas (p < .10).
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Table 12.8
Comparability of Groups on Preteg Measures for Des Moines Study

Variable
Cenott Only

(SD) n

Battelle Davelopessend
!mastery (BDI)
DQ. ion

Permed Social 69.1 (21.2) 42
Mashes fieherke 70.1 (17.0) 42Motor 71.4 (15.6) 42
Corantunkadoe 60.2 (16.3) 42
Comities, 6L0 (17.2) 42

TOTAL 66.3 (14.0) 42
Paned:0 Snou Wax
041)

Mild Wood
(roes 30 to 250)

115.9 (20.4) 41

Other Reload
(reap 54 to 270)

131.3 (23.1.4 41

TOTAL
(new 101 to SOS)

250.2 (40.1) 41

Fenny &hooka led
°shed= Evaluation
Scales (RC) t

Adaptation
(ranee 0 so 30)

6.2 ( 3.5) 41

Cohesive
(range 0 to 26)

SA ( 5.0) 41

(reap 1 to 40)
5.9 ( 5.1) 41

Diserepaeop
(fame Olo

10.1 ( 9.7) 41

Family Rooftree Seals 115.53 (14.11) 41
MS) "
011411 30 to ISO)

Family bevatory of ( 4.11) 41
Ws Beene (FM) l
(new 0 to 71)

Family Support Seats LI ( 0.7) 40
(F3S) Thal Soots
(rents 0 to 4)

Peabody Ilicano 83.3 (18.1) 40Vocatedery Toe
Iterisad

Center + pmr (SD) n Value ESS

67.5 (15.5) 34 .73
63.0 (22.1) 34 .04
62.6 (22.0) 34 .0g
57.1 (20.6) 34 .52
68.9 (19.6) 34 .94
62.6 (16.7) 34 .29

-.8 8
-.4 4
..4 7
..117
. 2 3

-.2 0

117.4 (15.4) 34 73 .5 7

131.6 (MI) 34 .97 111

248.9 (43.3) 34 .1 3

IA ( 2.3) 34 .000 .7 4

40 ( 3.5) 34 .14 . 2 5

5.9 ( 3.3) 34 .003 .

11.9 ( 75) 34 .34 .1

116.26 (19.5) 34 .52 .1 7

12.0 ( LC) 34 02 1

2.2 ( 0.II) 33

92,3 (18.3) 34

.06 . 5 7

.04 . 0

Des Moines

*Statistical analyses for BDI scores were conducted using raw scores for each of the scales. For ease of, the information in this table has been convened from the raw scores to a ratio Development(DQ) by dividing the "age equivalent" (AE) score repotted in the technical manual for each child'sraw score by the child's throndogicalage at time of testing.
t Scores for each subscale of the FACES are derived from the "ideal" scom repotted in the teanical manual.Scores reported in the tableindicate the distanos frotn "ideal" in raw score units. A score of 0 is best(See Appendix A for details).

" Analyses for the FRS is based on raw scores indicating the nwnber of reaawces monad by the &mil',as hatg available. Higher scores are considered better.
Analysis for the PSI and FILE are based on raw scores. Lowerscores are considered better.

MAnalysis for the FSS is based on the sum of the perceived support score divided by the nwnber of sourcesof support available. Higherscores are considered better.
&Analysis for the PPVT we based on standard scans. Although this mean= was obtained at posttest, itaddresses comparability and is presented here.

ES =R(center + PIE) - X (Center Only) The sign (+/-) of the Effect Sizes for the PSI, FILE, andSD (Center Only) FACES ue reversed as lower scotes are preferred.
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On three of the family measures, significant differences were found between the

groups. Based on the FACES, families of the Center-Only group subjects were

functioning further from the "ideal" norm than families in the Center + PIE group.

This occurred on their total FACES score as well as on the adaptation scale. The

results of the FILE indicate that the families of subjects in the Center + PIE group

had more major life events occur in the past year than families in the control group.

In contrast, scores from the Family Support Scale indicate that families in the

Center + PIE group had more sources of support.

Although the families differ on these three measures, their stress ratings

(based on the PSI) are not different. Also, resources available to each family (FRS)

by group were roughly comparable. Current knowledge of family functioning makes it

difficult to interpret the effect these different patterns may have on subject or

family functioning as a result of intervention.

Also include on Table 12.8 are scores from mother's performance on the Peabody

Picture Vocabulary Test. These results are not outcome variables, even though

obtained at posttest. 11;ese data are related to the comparability of groups. A

significant difference was found between mother's standard scores on this test, with

mothers in the Center + PIE group demonstrating higher scores. Standard scores on

this test are highly correlated with IQ scores, which have been hypothesized to be

related to intervention success.

Overall, these results suggest that any group advantages at prPtest favored the

Center + PIE group. These advantages occur in regard to demographic factors, to

children's skill levels, and to overall family functioning.

Effects ad Alternative Forms of Intervention

The following section will analyze the effects of the alternative forms of

intervention on child and family functioning, and examine some site specific

analyses.
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Selection of covariates. The majority of analyses presented in this section

are based on analysis of covariance procedures completed using SPSS-PC. Treatment

group served as the independent variable, and dependent variables were scores

obtained from the assessment instruments described earlier. (Analyses other than

analyses of covariance are described as such **.n the test and/or table.) Analysis

of covariance procedures are useful for two purposes: (a) to increase the

statistical power of a study by reducing error variance; and (b) to adjust for any

pretreatment differences which are present between the groups. In either

application, the degree to which analysis of covariance is useful depends on the

correlation between the covariate(s) selected and the outcome variable for which

analyses are being done. However, since one degree of freedom is lost for each

covariate used, it is generally best to use a limited number of covariates (usually

five or less) in any given analysis. All pretests and demographic variables were

considered as potential covariates. The final selection of covariates depended on

a judgement of which variable or set of variables could be used to maximize the

correlation or multiple correlation with the outcome variable in question and still

include those demographic or pretest variables for which there are the largest

pretreatment differences. In each analysis, the specific covariates used are

indicated in the table. When examining results, the critical value for assuming

statistical significance was set at 0.05. If a value between .05 and .10 was

found, combined with an effect size above 0.4, this result was considered a: having

functional significance.

Measures of Child Functioning

Results of posttest data analysis on child functioning for Posttest #1 and

Posttest #2 are presented in Table 12.9. intervention.

Posttest #1. After intervention, results from the BDI are not significant on

any domain. A significant difference was found on the Joseph Preschool and Primary
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Table 12.9

ItessileassisL011411matigoktalaZaticachaiatIsca
falkildolosaJimslx

Vsziab le Comdata k X

Posttest

Cana Only

(SD)

One

Center + PIE

X (Sp) X
ANCOVA

F
A P

Er Value

Posttest

Ceotee Only
A4

(SD)

Two

Center + PIE
A4

R (SD) X It
ANOVA p

F Value EgMoray hags of inIsemasion
in months

9.0 ( (i) 4 2 9.0 ( 34 .44 1.0 12.6 OM 37 14.3 (4.5) 32 2.4 .12 .3 11

Ago in months at portico 51.9 (11.7) 42 51.3 (11.6) 34 .05 45 42 70.1 (124) 37 70.0 (12.0) 3 2 .00 .09 .8 IIWane Drodopmental
lowanory (NW

Pincinsl4ocial 1.7.12.13 119 (23) 117 4 2 116 (26) 117 34 .01 .92 134 (20 131 37 127 (32) 130 32 .11 .73 . 84Ms Om Behavior 1,732,13 75 (13) 72 4 2 73 (2)) 76 34 1.67 .2 7 .20 80 (18) 86 37 84 (20) 117 32 .38 .34 .16Motor 1.7.12.13 112 (23) 107 4 2 102 (21) 1011 34 .11 .1 4 .74 121 (25) 113 37 110 (33) 116 32 .09 .77 6 4Communication 1.7.12.13 58 (1f) SS 42 51 (21) 6) 34 3.27 .31 .08 68 65 37 66 (23) 69 32 .04 .36 . 2 1Cognitive 1.7.12,13 32 (19) 49 4 2 40 (II) 32 34 .27 .1 I .36 6 6 (23) 62 37 64 (29) 67 52 1.13 31 . 2 2
Total 1.7,12.13 416 (53) 400 4 2 396 (106) 414 34 1.20 .1 7 .25 477 (98) 451 37 45) (123) 460 32 .30 .34 . 1 1

Smnford.illon Intuninimos 1.7.12.13 23 043 74 211 72 (16) 74 13 .00 4 14Sok.

/mph Promboal Primary 1.7.11.13 20 (6) 111 I I 21 (4) 22 7 5.64 .6 7 .04Ss )f-Canape lommicre

*Statisdeal Analysis for B131 end Joseph were conducted using raw scores for each of the scales and these arepresented.

A Effect Size (ES) Is defined here es the difference between the voups (Augmented minus Basic) oo theANCOVA ad usted scores, divided by the utudJusted 'tended deviadon of the Basle
Intervennon Oroup (see Glass, 1976; Telma*, 1977; end Cohen, 1977 for amore general discussionof the concept of Effect

Coverlets: 1 it EDI adaptive; 2 w BDI motor 3 w BDI total: 4 is PSI tetal; S it PSI child;6 PSI other 7 w FACE total; 11 = FACE d 9 w FSS total; 10 si FRS oleo l FILEmak 12 PPVT =Mud score 13 income 1 w mother eckieatioe 15 is hours of daycare.

+ Statistical analysis for theStmford-Binet were conducted using IQ worm.
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Self-Concept Inventory (Joseph) in favor of the children in the Center + PIE group.

Increased self-concept may be a function of parents learning ways to positively

interact with their child as well as of parents learning normative developmental

expectations.

Parent attendance at parent training meetings may effect the intervention

outcomes. Where parent attendance varied greatly in this study (see treatment

verification section), the Analysis of Covariance was repeated using only parents

that attended parent training sessions more than 50% of the time. This analysis had

little impact on the initial child functioning findings.

Posttest #2. Results from Posttest #2 are also presented in Table 12.9.

Information on the Joseph and Stanford-Binet are not included for this (Analysis.

The Stanford-Binet was not administered after the 1986-87 academic year. Tile results

of the Joseph are available, but, at present, only from those subjects who

participated in the early intervention program for two consecutive years. As a

separate analysis will be presented for these subjects, Joseph dat, will be presented

there. As mentioned earlier, Posttest #2 analyses include subjects who "graduated"

to school-age programs as well as those who received two consecutive years of

intervention.

The results from the BDI reflect those found at Posttest #1. No group

differences were found on any of the BDI domains or total score.

Measures cd Family Functioning

Table 12.10 presents data on parent and family functioning for Posttest #1.

Information on the subscales of the Parent Stress Index are presented in Table 12.11.

Posttest #1. Families in the Center + PIE group were found to have more sources

of support available to them based on scores from the Family Support Scale. It is

possible that the support component of the PIE influenced actual or perceptions of

support which lead to this finding.

4C3



Table 12.111
' 1 .1

hicatiiIIPUIIMABLiWanaiddllalallankftri4141
a, 1!

MIA* I
Coworker & 2

OM YOor of
..

Basic
e4

(SD) 2 % n

IntilrollotIon

Aignmated
At ll

R (SD) X %

ANCX)VA
P

...r
Vika at

TWO Tem

Bask
Adj.

% (SD) R %

or Intervention

Augmesied

X (SD) r %
A p

Ale Re
Penult km Wu (PSI)

Odd UW A 1.5.7.12.13 1 is (22) 117 SI 40 I I3 (14) 114 10 34 1.10 .30 + .14 4.7.9.14 124 (14) 124 93 14 121 (10) 119 IS 19 1.37 .25 .4 5
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Table 12.11
Measure& from PSI Subsea les for Posttest One for Des Moines Study

Posttest One

Variable Centime &

Cater Only
A4

(SD) 2
Center + PIE

A4
R (SD) X

Patent Stens 1n4u (PS1)

Adaptability 1,4,7,12,13 21 (61) 2$ 40 27 (4.3) 27

Acespubility 1,4,7,12,13 16 (3.5) 16 40 16 (3.6) 16

Demand Ingrnes 1,4,7,12,13 23 (4.7) 23 40 22 (4.5) 22

Mood 1,5,7,12,13 12 (3.0) 11 40 10 (3.0) 10

Dignetibility/flypetactivity 1,5,7,12,13 27 (6.2) 27 40 28 (6.0) 28

Reinforces Parent 1,5,7,12,13
12 (3.3) 11 40 10 (3.0) 10

Depnwaion 1,4,7,12,13 22 (5.7) 22 40 21 (4.3) 21

Anacionant 1,4,7,12,13 14 (3.4) 14 40 13 (31) 13

Rem:lotion of Role 1,4.7,12,13 20 (4.6) 20 40 19 (5.3) 19

Saw of Competence 1,4,7,12,13 33 (6.2) 34 40 31 6.11) 31

Scvial Isolation 1,4,7,12,13 14 (4.2) 14 40 14 (4.3) 14

RelatIonsbip with Sparse 1,4.7,12.13 19 (4.3) 1$ 40 20 (5.7) 20

Paten Rabb 1,4.7,12,13 12 (3 .0) 12 40 12 (3.9) 12

Des Moines

ANCOVA P
nI F ET Value

34 .44

34 .13

34 1.91

34 2.41

34 .35

34 2.61

.15 .51

.0 .72

.21 .26

.33 .13

-.16 .46

.30 .09

34 1.44 .18 .24

34 .70 .29 .40

34 .96

34 7.09

34 -93

34 2.13

34 .00

.22 .33

AS .01

.0 .79

.47 .15

-0 .96

3 Effect Size (13S) is aenenlly defined as the diffesence between the groups (Famt Training minus
No Pitlent Tzalzdngj on the ANCOVA adjusted seam, divided by the madjustad aandad deviation of
the No Patent Trñng Gmup (see Glass, 1976; Tallmadge, 1977; and Cohen, 1977 for a more general
discussion of the concept of Effect Size). For the PSI the difference between groups for the ES
(numerator) is calculated by subnicting the adjusted scores as No PUCCI Thlriingndnus Training
Group, because lower scam an prefared.

& Comdata': 1 is EDI adapdve; 2 BDI motor; 3 EDI Tad' 4 it PSI Total; 3 PSI child;
6 PSI other, 7 is FACE total; 8 is FACE discrepancy scae; 9 on FSS Total; 10 FRS Total;
11 se FILE Total; 12 is PPVT standard sooty; 13 income; 14 in mother education; 15 hours of
daycare.
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Differences were found on two subscales of the Child Improvement Questionnaire

(CIQ) which assesses locus of control perceptions. The CIQ was designed to measure

parental beliefs concerning control over the improvement of physically, emotionally,

or developmentally impaired children. A significant difference was found on the

chance subscale. This subscale assesses parental beliefs that their child's

improvement is largely a matter of fate or of factors beyond their control. Parents

of children in the Center + PIE group were significantly less likely to believe that

their child's progress was due to fate.

Scores on the professional subscale of the CIQ were also significant. This

subscale reflects parental beliefs that child improvement is a function of the

406
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efforts of professionals. Subscale results indicate that parents in the Center-

Only group more strongly believed in the need for professionals to help their child

improve.

These results from the CIQ are interesting. For the Center + PIE group, a

change away from believing fate is controlling child improvement is a change that

may be associated with the PIE. The finding that the increased belief in

professionals as improvement agents is decreased is not unexpected if PIE increased

parent perceptions of empowerment. One goal of the PIE was to help the parents

improve their intervention skills to increase the perceptions of themselves as a

factor in their child's improvement. Therefore, change in the parent subscale of

the CIQ was expected, but did not occur. This failure to find a difterence decreases

confidence in the parent empowerment aspects of the PIE.

In addition to the analyses reported in Table 12.10, the subscales of the PSI

were analyzed and are reported in Table 12.11. Some caution is suggested when making

interpretations based on these results, as the PSI authors recommend against using

the subscales for interpretive purposes. These subscales were analyzed here for

exploratory purposes. On the subscales, a significant difference was found in

parents' stress regarding their sense of competence, with those parents in the Center

+ PIE group viewing themselves as more competent (less stressed).

Findings of the Parent as a Teacher Scale (PAAT) also provides some interesting

findings. On the teaching/learning scale, parents in the Center + PIE group obtained

significantly higher scores, indicating more positive attitudes toward their teaching

role with their child. Although the p. values of the other subscales were not

significant (at k < .10), the effect sizes obtained were very large and favored the

Center + PIE group (with one exception). These large effect sizes suggest that

factors being measured by these scales were impacted on by some parents in the Center

+ PIE groups. Future subgroup analyses will examine various possibilities.
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The results from measures of family functioning should be interpreted

conservatively. It is possible when conducting as many analyses as were done here

that findings of significance may occur, even when groups are comparable. Although

the measures where differences occurred are ones which, theoretically, might be

affected by the PIE. The overall effects of the Center + PIE intervention on family

functioning is negligible.

Posttest #2. Family functioning data for Posttest #2 are presented in Table

12.12. As with the .Joseph in Table 12.9, data on the Child Improvement

Questionnaire, CES-D, and PAAT are currently available only for those children who

received two consecutive years of intervention. These data will be presented in a

following section.

Significant differences between groups were found on the FRS and the FACES.

On the FRS, parents in the center-only group reported more resources. The FRS is

not an outcome measure with respect to this study, thus the difference finding is

difficult to interpret.

Families of Center-Only subjects also reported more appropriate family function

on the FACES cohesion and total scales. These results suggest family functioning

closer to "ideal" functioning. It is possible that these improved FACES scores could

be directly related to increased resource levels (measured by the FRS). This

hypothesis can be checked with the EIRI longitudinal data base. If these FACES

differences maintain over time, it wDuld suggest a negative effect of parent-focused

interventions such as the PIE.

Overall, the family functioning results at Posttest #2 suggest that the Center

+ PIE intervention had an overall negative effect. Families from the Center-Only

group are functioning "better" on almost all measures.



Table 12.12
. 1 ol. ..... VLII ;1. . o. D.^ sa a. .- cts It `t .

Variable &

One Year of

No Parent Training
Adi

X op) X

Intervention

Parent Training
MiI (SD) It

ANCOVA
F

p
Value

Cotirlmel &

Two Years

No Parem Training
A4

X (Sp) X n

or intervention

Pseent Trillning
A4g (SD) X

ANCOVA
F

P
Fs s

ValuePinot &ma Win (PSI)

&&44180kY 1.4.732.13 21 (63) 21 40 27 (43) 27 34 .44 .15 .31 5,7,4.14 30 (4.6) SO 14 21 (6.0) 28 11 1.37 .53 .25kxoptabillty 1.4.7.1233 16 (3.3) 16 4 0 1 6 (3.6) 16 34 .13 .0 .72 63334 11 (2.1) 11 14 17 (4.4) 10 II 5.0 .1.23 .03Denuadlogoes 1,4,7,12,13 23 (4.7) 29 40 2 2 (4.5) 22 34 131 .21 .24 7.134 2 3 (4.5) 24 14 2$ (7.0) 25 11 34 .35 .56)4com1 1.5.73133 12 PM 11 4 0 1 0 (3.0) 10 34 241 .33 .13 7,4.14 1 2 (2.1) 1 2 14 12 (3.5) 12 10 00 .004 .1 1Diroactibtlityfrlyperacilvity 1.5.7.12.13 27 (0.2) 97 4 0 28 (6.0) 21 34 .55 -.16 .46 6,7,1,14 21 (4.3) 24 14 28 (5.6) 28 14 .05 .II .113Roinforal Pinot 1,5,7,12.13 12 (3.3) I I 40 10 (3.0) % 14 2.81 .30 .01 7.334.15 1 1 (3.0) 10 IS 11 (4.1) 12 14 1.52 .62 .23Dapraoloo 1,4332,13 22 (53) n 40 21 (4.3) 21 34 144 .11 .21 63.4.14 20 (5.6) 21 14 21 (7.4) 21 If 84 .08 .10Ameba:at 1,433233 14 (3A) 14 4 0 13 (3.1) I 3 34 .70 19 A 0 4,a 334 14 (33) 14 14 15 (3.4) 13 11 38 , 39 .36Reetrictico of Rale 1,4,7,12,13
20 (8.6) 20 40 18 (53) 18 34 ." .22 .33 6.7334 1 s (4.6) II 14 15 (6.7) 11 10 1.34 36 .26Sewe of Common 1.4.732.13 ..,, ,..,t") 34 10 31 (6.1) 31 34 7.08 .41 .01 6,7,9,14 9 1 (5.1) 72 14 SS (1.1) SS 11 01 .04 .92Social isolation 1.4,7,12.13 14 (4.2) 14 40 14 (4.9) 14 34 83 .0 .19 433.14 1 9 (3.1) IS 14 14 (5.1) 14 If .45 ,211 .51R414000414 lob Spoon 1.4.9.12.13 If OM II 4 0 20 (5.7) 20 34 2.13 ..47 .15 6.7.t 14 19 (4.5) It 14 18 (6.6) 17 II 31 -.26 .4 1Peron Health 1,4,7,12,13 12 (3.0) 12 40 12 (3.1) 12 34 02

4 36 4.7.434 1 2 (I.7) 1 2 14 13 (4.7) is 19 .74 .41 .40

$ Effect Size (ES) is ger'U
No Parent

Noel as the difference between thegroupeunararent= minusthe # :OVA adjusted 11:0111, divided by the deviation ofthe No Puma Tre Group 41 a Gam, 1976; Tallmedge, 1977; and Coge11977 for a mote generaldhansion of the concept of Mat Size). For the PSI the difference betweengroupe for the ES(numerator) is calculated by subtracting the adjuned scores as No Parent Trailing minus Parent TrainingGroup, because lower soma as prefened.

4 Coveriates: 1 . BDI adaptive; 2 - EDI motoc 3 - SDI Toter 4 is PSI Tots% S . PSI child;6 *PSI other, 7 *FACE total; 8 - PACE dixrepancy score; 9 a FSS Total; 10 a FRS Total;11 - FM Total; 12 a PPVT steadied score; 13 a income; 14 Et =dm education; 15 hours ofdaycare.
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Two Years of intervention Analysis

This analysis is on those subjects that were enrolled in the intervention

program for two consecutive years. This encompasses two years of center-based

intervention for all subjects, plus PIE I and PIE II intervention for parents of

experimental group subjects. These analyses are based on 15 center-only subjects

and 19 Center + PIE subjects (see Methods).

Comparability of groups at pretest. The comparability of this group at pretest

on demographic characteristics and on child and family measures are presented,

respectively, in Tables 12.13 and 12.14. Demographic data for subjects who received

two years of intervention (12.13) are similar to those presented in Table 12.2.

Mothers in the Center + PIE group have more years of education than their Center-

Only counterparts, and more fathers in the Center + PIE group hold occupations

placing them in higher SES categories. On other demographic variables, the groups

are similar. Any advantage on demographic variables favor the Center + PIE group.

Information on comparability of groups in this subgroup analysis on the pretest

core measures are presented in Table 12.14. Significant differences were found

between groups on two of the family measures. On the FACES, parents in the Center

+ PIE group were functioning closer to "ideal" family functioning. Pareats in the

Center + PIE group also reported higher levels of support on the FSS. These results

indicate that the Center + PIE group parents have more of those family features that

may contribute to intervention success (c.f., Dunst, 1986). No significant

differences were found on the BDI, indicating comparable developmental levels of

subjects at pretest.

Child functioning. The results of the BDI and Joseph are presented in Table

12.15 for the groups in this subgroup . A significant group difference was found

on the BDI Communication domain. These results differ from those of Posttest #1 and

#2 and suggest that either two years of PIE intervention or the PIE II contributed

4 11



Table 12.13
capperAbilitx.
Subjects Receiving Two Years of Intervention for Des Moines Parent
fiUidX

Center Only

yr (SD) n
Age of child in months
at pretest

Age of mother in years
at peetert+

Age of father in years
cpumm.

Mean Males+
Yea% of Education for
Motbee

Years of Education for
Father

Percent with both
parents living at

Percent of children who
are caucasians

Hours per week mother
employed+

Hours per week father
employed+

Perceat of mothers
employed as technical
managerial or above'

Permit of fathers
employed as technical
managerial or above'

Total household income

Percent with mother as
printery caregiver*

Percent of children in
day cares+

Number of siblings +

Percent with English
as primary language'

43.3 (9.9) 15

28.3 ( 5.4) 15

31.4 ( 6.8) 12

53.3 15

11.8 ( 2.0) 15

11.9 ( 2.7) 12

73.3 15

92.3 15

4.7 (8.6) 15

35.0 (24.8) 11

0 15

8.3 12

820.346 (21,665) 13

100 14

0 14

1.6 ( 0.7) 15

100 15

Center + PIE

r (SD) n
P

Value Ess
46.5 (8.7) 19 .71 .1 2

31.0 ( 4.4) 19 .12 . s

33.2 C 6.7) 16 .49 . 2 6

73.7 19 .23 .4 2

13.3 ( 2.0) 19 .03 .7 S

13.4 ( 2.7) 17 .17 . S 6

68.4 19 .76 .11

88.9 19 .76 -.OA

7.5 (13.5) 19
.47 .3 3

34.4 (17.1) 16 .94 -.02

0 19 1.0 I . 0

37.5 16 .06 -.7 4

$25,868 (20,509) 19 .47 . 2 S

94.7 19 .82 - . 5 7

o 19 1.0 .1 1

1.3 ( 0.7) 19 .17 -.4 3

100 19 1.0 . 0 I

Des Moines

391

Notes: *Statistical analyses for these variables were based on a t test where those children or families possessing the trait or
tharacteristic were scrwed "0"

+Absolute ES values are presented.

SES = aCenter + PM)-1 (Center only)
SD (Center only)

4 1 9



Table 12.14

Variable
Center Ouly

r (SD) n

Center + PIE

X (SD) n Es1Vast

Battelle Deevbpmental
Inventory (111M)
DQs fon

Personal Social
Adaptive Behavior
Motor
Communication
Coenitive

*or&
Parenting Stress Wien
(PSO A

Child Rotated
(runes 10 et 250)

Oder Related
(romp S4 to 27(Y)

TOTAL
(amp 101 to 505)

EicolV Adeptation sod
Cohesion &geld=
Solos (PACES) T

Adapts/tic"
(range 0 es 30)

Cobssioa
(any 0 is 24)

TOTAL

(rent 1 bp 40)
Diraeponcy
(rams 0 to BO)

Bunny Ramos Seals
ORM a.
(reap 30 to 150)

PantiV Inventory of
Lib Events MILE) A
(rsage 0 to 71)

frandIy Support Seals
(MS) Total Scout AA
(ranee 0 to 4)

Peabody Picture
vocebtahry Test
Revised (PPVI)t

67-1 (13.4) 15 690 (17.1) 19 .63 I I
67.9 (12.2) 15 613 (19.5) 19 .44 .5 2
69.2 (18.0) 15 60.3 (17.0) 19 .37 .4 0
58.8 (14.4) 15 552 (16.4) 19 .90 .29
61.1 (17.5) 15 61.1 (V 0) 19 .8 1 . 9

64.6 (11.1) 15 61.1 (14.5) 19 79 .2 5

125.3 (16.2) 15 118 (14.0) 19 40

130.9 (23.1) 15 134.9 (29.3) 19 .67 ..1 7

256.2 (31.4) 15 253.4 (40.7) 19 .13 .

6.7 ( 3.6) 15

5.7 ( 4.4) 15

9.7 ( 4.1) 15

15.3 (10.2) 15

115.1 (12.7) 15

8.1 ( 4.9) 15

1.8 ( 0.6) 15

86.7 (17.6) 15

3.6 ( 2.4) 19

3.8 ( 3.9) 19

5.6 ( 4.0) 19

14.2 ( 7.6) 1 9

118.6 (20.1) 19

10.7 ( 6.8) 19

2.2 ( 0.8) 19

94.7 (18.6) 19

.004 . 8 6

.18 . 4 3

007 1.1

.72 .11

53 .25

.22 .53

.07 . 6 7

.21 . 4 5

*Statistical analyses for BDI scores were conducted using raw scores for each of the scales. For ease of
tation, the information in this table has been converted from the taw scores to a ratio Development

Quotient (DQ) by dividim the "age equivalent" (AE) score reported in the technical manual for .ar.h child's
raw score by the child's thronological age at time of testing.

t Scores for each tubacale of the FACES are derived from the "ideal" score reported in the technical manual.
Scores repotted in the table indicate the distance from "ideal" in raw score units. A score of 0 is best.

** Analyses for the FRS is based on raw scores indicating the number ofresources reported by the family
as beans available. Higher :cotes pte consideted better.

A Analysis for the PSI and FILE ate based on raw scores. Lower norm are considered better.

MAnalysis for the FSS is based on the sum of the perceived support score divided by the number of sources
of support available. Higher scores Et considered better.

&Analysis for the PPVT ate based on standard scores. Although this manure was obtained at posttest, it
addresser comparability and is presented here.

M =7 (Center = PIE) X (Center Only) The sign (+1-) of the ES for the PSI, FILE, and FACES
SD (Center Only) is mversed as lower scores are preferred.
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Variable
Covatiates &

Center - Only
Adj.

X (SD) X n

Center + PIE
Adj.

X (SD) X n
ANOOVA

F
A

ES-
P

Valto

Average length dints:ration
in months

Age in months at must

18

62.1

(0)

(8.9)

15

Is

18

66.0

CO)

(9.0)

19

19 1.1

MI

.3 6

1.0

.31
Battelle Developmcatal
invattory (13DI)*

PerstaulSocial 3.7,9,14 123 (20) 123 IS 122 (31) 122 19 .06 .09 .81

Adaptive Behavior 3.7.9,14 12 (17) 81 IS 78 (18) 79 19 .11 .8 8 .75

Motor 3,7,9,14 111 (23) 109 15 105 (31) 107 19 .01 .86 .83

3.7,9,14 60 (16) 59 IS 62 (22) 64 19 .85 .2 9 .36Communication

Cognitive 3,7,9,14 SS (20) 53 IS 59 (25) 61 19 2.93 .4 2 .10

Taal 3.7.9.14 430 (90) 425 15 427 (116) 433 19 .18 .1 .68

los* Preschool Primary 2,7,9,14 0 (5) 0 13 23 (5) 23 17 3.15 .6 1 .09
Self-Concept kwattoty*

*Statistical Analysis for BDI and Joseph were conducted using raw scores for each of the scales and these are
presented.

A Effect Size (ES) is definet. here as the difference between the gxmps (Augmented minus Basic) on the
ANCOVA edjusted scores, divided by the unadjusted deviation of the Basic
Inn:men/Jon Group (see Glass, 1976; Tallmadge, 1977; and Cohen, 1977 for a more general discussion
of the concept of Effect Size).

Covaristes: 1 = BDI adaptive; 2 = BDI motor, 3 = BDI total; 4 = PSI total; S PSI child;
6 = PSI other, 7 = FACE total; 8 = FACE discrepancy; 9 = FSS total; 10 = FRS total; 11 = FILE
total; 12 = PPVT standard score; 13 = income; 14 = mother education; 15 = hours of daycare.

to this result. Future analyses separating PIE I from PIE II will help rule out

various possibilities.

Significant group differences were found on the Joseph, indicating that subjects

whose parents received PIE intervention had a better self-concept. These results

replicate those found at Posttest #1. It is possible that some aspect of PIE inter-

vention affected parent/child interactions in such a way as to increase self-concept

perceptions. The longitudinal results from the Joseph will be closely examined to

determine if this trend remains stable.
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Family functioning. Results of parent and family functioning measures are

presented in Table 12.16 for groups in tois subgroup. Significant group differences

were found on the FSS, FACES, Child Improvement Questionnaire professional scale,

and PAAT control scale.

If you compare these results to those from Posttest #1, the majority of effect

sizes that favored the Center + PIE group now favor the center-only group, and visa

versa. The only major exception is the FSS score which significantly favored the

Center + PIE groups on both test occasions. Although analyses of this subgroup at

Posttest #1 need to occur, these results suggest that sampling error is being

measured. This would indicate problems with the measures in use.

The only conclusion that can be drawn is that the only area of family

functioning that appears to be affected by the PIE intervention was perceived support

(the FSS). Other areas of family functioning, as assessed in this study, were not

affected by the PIE intervention.

Treatment Verification Analyses

An initial analysis of the treatment verification data was conducted. The

finding of group differences on the intervenor rating of parents (Table 12.6) raised

questions regarding the reason for this difference. That is, dia the PIE

intervention provide parents with skills that enabled them to interact more

effectively with teachers or were the ratings the result of other factors (as pretest

differences did exist between groups)? The relation of parent attendance at group

meetings (by Center + PIE group parents) and parent satisfaction with intervenor

ratings were other issues that were of interest.

Correlational analyses wcre conducted to begin the examination of these issues.

Correlations of parent attendance (by Center + PIE group parents), intervenor ratings

of parents (for all parents), and parent satisfaction (for all parents) with

treatment verification measures, family demographic characteristics, and information
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Table 12.16

iSg=gtat=th"gaak'daan-

Vadab

Two Yam

Basic
M.

2 (SD) %

or Iatorowitloo

Augmassed
M.I OD) 2 116 n

ANCDVA P
g Value BS'

Poem Sims holm (EISIYF

Chid Folioed 4.7.9.14 124 (14) 126 93 14 121 (20) 119 SS 19 1.37 Is .4

Wm Palmed 4.7.9.14 129 (33) 130 66 14 135 (31) 133 7 1 19 .17 .66 .14

Total 4.7.1.14 233 (34) 236 84 14 256 (48) 232 $I 19 .14 .71 .1 1

Panay Smart Sale 0333)611

Told 4.7.9.14 I.6 (.7) Li 11 2.2 (1.0) 2.2 18 3.62 .07 .7 7

Family Rimmorce Soak (FRS)

Total
121 (17) 122 57 14 118 (28) 120 54 19 .04 .85 .86

Ray Adaptation =I
Co books Eva hooka (PAM)

Cabodas 7,9,14 4.3 (4.1) 4.$ 14 4.1 (6.9) 6.4 IS .97 .33 .. 3 7

Admission 7.9.14 5.2 PA 2.4 14 3.11 (4.1) 4.4 IS L34 .000 .1 .6 1

Total 7.9,14 7.4 (4.2) 5.1 14 A (2.2) 10.1 111 SA .008 1 A 3

Fanny loorsiniry of Lis
071110"

71.10.14 6.3 OM 4.4 65 14 8.6 (6.2) 11.1 46 19 .79 .38 .38

Cad berommost fLons of
Canted) Qsamlooroloe.

Probssiand 18 (4.4) 17 14 21 (3.3) 22 19 11.511 .007 1,62

Dirks' lourmation 11 (2.9) 10 14 11 (LO) 12 19 .87 .36 . 5 1

Parma 7.9. 14 23 (2.3) 23 14 24 (IA) 24 19
.22 42

Chad 21 (2.2) 21 14 IS PM 19 19 1.33 .26 ...II 2

Chomp 73.14 11 (3.3) 10 11 9 OM 30 19 .47 .30 .. 24

Toul 7.9,14 85 (11) 85 14 83 (9) 86 1
1.69 .20 .4

CESCi Nand= Soals6 28 ( 6) 29 14 35 (13) 25 1.. 2.47 .13 .1

Poen (PAAT)A

CovadvIty 5.7.9.14 27 (1.3) 57 11 27 (3.3) 27 19 .4 3 .52 ..5

Prosksticm 4,7314 27 (2.0) 28 14 27 (3.7) 27 19 1.39 .25 A

Cocain 7.1.14 27 (24) 28 14 27 (3.0) 26 19 3.00 .01 ..6

Key 4.7,9,14 30 (2.5) 14 30 (3.3) 29 IS .40 .53

Teachim/Lisamkg 5.7.9,14 29 (2.0) 30 14 3 0 (34) 29 19 .49 ..3

Toul
14 0 (7.0) 141 14 11 2 (IQ 137 19 2.58 .11 ..96

Campreknohis livehmtion of 7.9.11.14 $I (14) 25 14 u (23) 84 17 .03 S9
Pinny Panaloolum KEEP)

Elba Sim (11%) is dam4 lose es Iss Male= Weems ihs rams (fimendsil mines Brie) as th AN(X)VA adiosokl soma, divitkel by do usilimood suadard &viatica of the Bask lanorvontion Group
Ons Ohms, 1976 Tallinsdp, 1977; sod Cobm, 1177. far a loom mu-4 ilimmans .f ds. cams o(Eion SW). Far dm PSI. FAMS. PILE. usd CIQsho namentar 53f Ms BS is calculated as:
Badts-MvOsid, law some me pishasd.

Statistical ondres far th PSI, PILE, and CIQ mos bead co mei scone whom low raw wares am mom ikairshis.

Scam fur each Woah of to FACES as *rived Goa so dear mom Scares smarted fra dm obis hollows dktmos from dm Ideol alum mareof 0 I. cansiikred bem

13Statisdcal mayor kr do PRS. EF, CM). And PAAT owe bend on taw scares where Woe mares am posionwl.

Allimalyme for dm VS is bred us m of do reined maims sowed divided by dm mbar of maws of support ...algal.. Maher soma we meirmil.

'To assist with imsmnitaim ado PSI, FRS, sod PUB on improahome poorotas scam is mimed la do I16. bawd cm madams mliwnsil moms. PSI andFEB norms us from tbs authors' sarri.k.
RS morns am h smi lamitadins1 bus. For th PSI, War peamtilos equal swarm Mum far dm FBA blew yeramtiles aquas km sums.

*Condom 1BDI 'Myth% 2i4DI motor; 3-EDI soul; 44.31km1; SPSI debt 6.411 °Mos: 7FACII SWAM disomparcy mare; 9FSS lotal; I L'sfliS soul; 11411.11 soul; I 2PPVT standard so so;
13.1cootrog 14wor4amechscadom 154oura of daycare.

BEST COPY AVAILABLE



Des Moines

396

from posttest family measures were conducted. Correlations with family muasures

and the majority of democAaphic characteristics revealed no significant correlations.

Data presented in Table 12.17 represent correlations that provide some interesting

findings regarding the current data and raise suggestions for further analyses.

Table 12.17

Correlational Analyses of Treatment Verification Data For Des Moines Parent Training Study

Variable

Parent Attendance& Intervenor Rating" Parent Satisfaction"

L 2 L 2. L 2

s Mother's education .,.. .07 .56 <.000 .11 .25

Fatne's education .31 .05 .51 <.000 -.03 .41

Famdy Income .42 .03 .61 <.G00 .15 .17

Child school attendance .22 .10 .23 .06 .04 .40

Parent attendance' .55 .002 .00 .50

intervenor rating"

-
.55

-
.002 - - .06 .33

Pagmt satisfaction' .00 .50 .06 .33

Child progress* -.12 .26 -.20 .06 .04 .38

Intervenor ratings of parents appear influenced by a number of factors,

primarily parent education and income, although child attendance at school and lack

of child procress in school also affected intervenor ratings. Whel these demographic

factors were included in an Analysis of Covariance with intervenor rating (sum of

the three areas) as dependent variable and treatment group as independent variable,

no diffnences cletween groups were faund (F = 2.46, ES = 0.38, .g = .13).

Parent educatinn and income also affected parent attendance at PIE meetings.

Perhaps parents with higher levels of education are more comfortable in a class-like

setting and are more willing to attend regularly. Unlike parent attendarce at

merLings and intervenor ratings, parent satisfaction with the center-based

intervention program appears unaffected by parent education, child progress, or

intervenor perception. A nurOer of possibilities arise: (a) more sensitive measures

417
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of satisfaction may be needed; (b) parents may not have a clear idea of what

represents a good versus poor program; or (c) parents may be truly satisfied.

These treatment verification analyses raise interesting questions for the field

of eariy intervention.
Evaluations in the past have overlooked thrise variables and

as a result may have obtained biased data (Casto & Mastropieri, 1986; Cooke & Poole,

1982). These initial analyses make clear the importance of verification data.

Verification data cannot only help clarify results obtained, but also raise new areas

for investigation.

Conrfnued analyses. Data analysis for this site is far from complete.

Continued analyses will directly examine the effects of PIE II without PIE I

included, and the individual effects of PIE I and PIE II on those subjects and

parents that received both. Analyses examining the impact of parental factors such

as income, education, parent attendance, etc. and treatment group on dependent

measures will be examined. These and other anal:::es, as well as information from

follow-up activities, repire analysis.

Conclusions

This study investigated the effect on children, parents, and families of

placement in a center-based early intervention program
supplemented by parent-

attended meetings focused primarily on training parents intervention skills, compared

to the same program without the parent component. Results of this study indicate

that the supplemental parent comnonent did not different;ally effect child

development or overall parent/family functioning. The supplemental parent component

did positively effect cnild self-concept and parent perceptions of s ,pport from

others in their environment.

It is clear that the parent component used in this study is only one type of

parent involvement possible from a continuum of parent involvement options. The
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parent component used in this study, though, is representative of the most common

approach to parent involvement (White et al., 1989) (i.e., parent meetings focused

on training intervention skills as a supplement to a center-based program). The

findings from this study do not imply that parent involvement is not beneficial nor

that parents cannot be effective interventionists for their child with handicaps.

These resLlts only imply that parent involvement, when conducted as described in this

study, does not provide immediate benefits for child development or for family

functioning.

The two areas that were impacted by the parent intervention, child self-concept,

and perceptions of family support, are areas that may have longitudinal benefits.

Relating the findings of increased self-concept to an ecological theory of

development, it is possible that the parent component changed aspects of child-parent

interaction which resulted in better child self-concept. Although this increased

self-concept did not affect development, it may affect other behaviors that will

allow the child to function better at later ages in school, and perhaps make greater

achievement gains that those with poorer self-concepts. This hypothesis will receive

examination in longitudinal activities.

Also, related to ecological aspects is the finding of increased perception of

sources of support by parents in the training group. The immediate benefit of this

perception to the child or family is not clear in this study. An ecological

framework for early intervention does suggest that increased support will have

positive effects at some point (Dvnst, 1986). It will be important in the follow-

up of this study to continua assessment of family functioning.

A secondary aspect of this study relates to the findings of positive changes

in self-concept and support. This study also investigated the question of whether

the focus of the parent meetings should be focused on training parents as

interventionists or on the provision of support. The overall results are equivocal

4 9



Des Moines

399

on this question. Yet, the self-concept and support findings were associated with

each focus of intervention. It is possible that the reported focus of the parent

component is not having the primary effect. Some other aspect of the parent

component, rather than the reported focus, may be affecting the parents to produce

increased perceptions of support and child self-concept. This would suggest that

a more thorough analyse!. of what activities are done with parents occurs.

In interpreting the results of this study, it should be remembered that parent

attendance at meetings was far from perfect. However, attendance at parent meetings

in this study typifies findings when using lower SES groups (Baker & McCurry, 1984).

Regardless of attendance, parents learned the concepts taught in PIE I (Test of

Parent Knowledge), at least at a level that allowed them to verbalize information

presented. This is probably due to the repeated presentation of crit!cal knowledge

in PIE, as in many other parent curricula providing information (Innocenti, Rule,

& Fiechtl, 1989). These factors further support the "typical" nature of this

intervention.

This study represents a methodologically-sound analysis of parent involvement

in the form of parent meetings focused on training parents as interventionists as

a supplement to center-based intervention services. The results of this study do

not endorse this type of intervention if the goal is to immediately impact on child

development or family functioning. This type of parent involvement may be defensible

from a social/ethical perspective, and, perhaps, based on the two findings of

signiticance, from a long-term impact perspective (longitudinal data will address

this aspect).

Regardless of arguments for or against this type of parent involvement, this

study demonstrates that questions regarding parent involvement can be addressed with

methodologically sound experimental studies. Research such as this will help to

define not only what types of parent involvement "work," but will also help the field
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of early intervention elucidate its arguments for involving parents. Whatever the

role of parents is determined to be, it should be one that is both empirically and

logically defensible.

Future Plans

The subject pool is complete for this study. Data from the most recent Posttest

(#3) have been coded and entered for computer analysis. Ihese data are in the

process of being checked before further analysis occurs. Activities toward testing

those few children who have not yet been tested are occurring. In addition, teachers

of all "graduated" children are being surveyed regarding child placement and

functioning.

The findings of significance in the support and child self-concept areas have

raised the possibility of obtaining more detailed parent-child interaction data.

Other EIRI sites are finding interesting results from videotaped parent-child

interactions. Such information may prove valuable to this study. The possibility

of collecting these data are being investigated.

Pat Hollinger will continue to serve as site liaison, the arrangement has been

approved by the Des Moines School District. The school district will continue to

allow access to the school and records for follow-up activities. This arrangement

will benefit all longitudinal activities.
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UTAH PARENT INVOLVEMENT STUDY (1986)

Project #13

Comparison: Moderately to Severely Handicapped Chi ldren--Center-based intervention

plus parent training versus center-based intervention only.

Locga Contact Person: Don Link, Director, Developmental Disabilities, Inc.

E3Fli Cootdinator: Marcia Summers and Glenna Boyce

Location: Salt Lake City, Utah

Dade of Report 10-9-89

Rationale for Study

The involvement of parents in their

children's education has long been

considered important. White, Taylor,

and Moss (1989) identified six

rationales frequently cited as to why

parental involvement is necessary: (1)

Parents are responsible for the welfare

of their children; (2) Involved parents

provide better political support and advocacy; (3) Early Intervention programs which

involve parents are more effective; (4) By involving parents, the same outcome can

be achieved at less cost; (5) The benefits of early intervention are maintained

better if parents are involved; and (6) Parent involvement provides benefits to

parents and family members as well as the child. Although these rationales are

frequently given as reasons why parents should be involved in their children's early

intervention, there are little data which demonstrates how and if such involvement

leads to better child outcomes or benefits for the family (White et al., 1989).
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Methodologically sound studies which examine the effects of various types of parent

involvement are needed.

Although many kinds of parent involvement exist, (i.e., see White et al., 1989,

Table 1), no one program of involving parents has yet been identified as being

clearly the best (Powell, 1986). However, using parents as their children's

therapist or teacher is by far the most frequent manner in which past research has

defined parent involvement (White et al., 1989). Theoretically, parent involvement

should produce child gains as parents and teachers become more effective partners

working together on behalf of the child.

This study investigated the immediate and long-term effects of a parent

involvement program which was primarily designed to improve parents' skills as

teachers of their handicapped child. Secondarily, it was hoped that the program

would benefit parents by providing them with a forum which allowed them to form

liaisons and seek support from other parents with handicapped preschoolers. In

addition to assessing the impact of parent involvement with child progress measures,

this study assessed the effects of such a progrem on the family. The work of several

investigators has suggested a link between child Management skills and family

functioning (e.g., Koegel, S.",eibman, Britten, Burke, & O'Neil, 1982; Patterson,

1980; Patterson & Fleishman, 1979; Wahler, Leske, & Rogers, 1979); however,

additional research is needed to determine the nature of these effects.

Additionally, most previous studies were conducted with disadvantaged children;

moderately and severely handicapped children may present sufficiently different

problems so that the relationship between a parent-as-therapist program and overall

family functioning may not be present or at least may be different.

This study is very similar to the Utah Parent Involvement 1985 study; it is also

very similar to the Des Moines study. This study differs from the Des Moines study

in that the children in this study are younger than those at Des Moines and the site
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for this study, Developmental Disabilities, Inc. (DDI), is a private non-profit

agency while the Des Moines study is being conducted at a public school. (The Utah

Parent Involvement studies diverge from Des Moines after first posttest in that the

Des Moines site implemented a follow-up or maintenance intervention while the Utah

studies did not.) This study is close to a direct replication of the Utah Parent

Involvement 1985 study in its methodology, although there are slight differences in

the instruments used in assessment. (For example, a measure of home environment

called the HOME is used in the Utah Parent Involvement 1985 study, but not in the

Utah Parent Involvement 1986 study.) For the most part, however, the Des Moines and

Utah Parent Involvement 1985 and 1986 studies use the same procedures and methods

of assessment. These three studies provide a systematic and concurrent replication

of each other. The literature on parent involvement has been severely criticized

for the lack of replication and limited generalizability of its studies (Clarke-

Stewart, 1982).

Review of Related Research

Historically, the involvement of parents in their children's education has been

considered to be a vital component of successful programs for both normal and

disadvantaged children. Founded upon a belief in the importance of parent-child

interaction and built on the idea that families were the primary source of values

and behaviors of children, parent involvement has been seen by many social

scientists, practitioners, and advocates as a way to solve a variety of societal

problems. The Head Start program, which served as a guide for many subsequent early

intervention projects, included a parent involvement component as an integral part

of its activities. Bronfenbrenner's (1974) report was especially influential in

arguing that early intervention with disadvantaged children was more effective when

parents were involved in the program, asserting that the increased participation of

parents provided the value change that led parents to encourage and reward their
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children's learning activities. Lazar's (1981) analysis of 14 studies of early

intervention for disadvantaged children with follow-up data reaffirmed this

contention in finding that direct participation of parents was significantly related

to positive program outcomes.

The benefits associated with parent involvenent are believed to be well

established both for normal and disadvantaged children. IQ gains and fewer special

education placements have been frequently cited in the literature. Haskins and

Adams (1982, p. 364), in a critical review of parent education, concluded, "Even

a conservative interpretation would indicate that parent intervention programs can,

under some circumstances, produce long-term IQ gains in children." Children's

sociability and cooperation may also show significant gains (Clarke-Stewart, 1982).

Increased infant responsiveness, improvement in children's school performance, and

positive effects on maternal behavior (more facqitative language, flexible child-

rearing patterns, awareness of parental role as educator) have also been found

(Powell, 1986). Some of these effects would appear to be long-lasting; for example,

one study found that the Yale Child Welfare parent involvement program still had a

positive impact on family circumstances ten years after the intervention had ended

(Seitz, Rosenbaum, & Apfel, 1985). Another study found that children of parents

involvPd in long-term parent instruction programs were less likely to be enrolled

in special education classes 7 years after the conclusion of the intervention (Jester

& Guinagh, 1983). Although these benefits are impressive, a thorough understanding

of all the variables involved is not yet complete. In many of the studies which

showed substantial child benefits, parent involvement was just one of several

components in the interaction programs and the research was not designed to determine

which elements were the critical components. Also, Clarke-Stewart, and Apfel (1979)

have cautioned that although immediate effects are achieved in general, most follow-

up studies show effects are not permanent or very long-lasting. The controversy over

Alf.T5
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the endurance of benefits associated with parent involvement programs points to the

need for more longitudinal research in this area.

The research discussed thus far has generally been conducted with disadvantaged

children. Because such programs have been considered to be effective with this

population (and with more general populations as well), it was logical to extend them

into use with families of handicapped children. The number of self-help groups

formed by parents of handicapped children would seem to support a felt need for

assistance to parents in this area. The recent passage of PL 99-457, which mandates

involvement of the family in the young child's education, also asserts the federal

government's acceptance of the belief that effective education of the child must

include the child's family. Parent education and instructional programs are a

frequently used means of attempting to involve families and provide opportunities

for parents to learn to work effectively with and for their handicapped children.

As Foster, Berger, and McLean (1981, p. 55) noted, "Parent involvement is a good idea

that has become an essential and often unquestioned component of intervention

programs for young handicapped children."

However, White et al. (1989) have questioned whether parent involvement truly

produces positive benefits to children, citing major problems with the integrity of

the literature. Few studies of parent involvement with handicapped children were

found to be methodologically sound. A number of studies in this area utilize only

indirect comparisons (that is, parent involvement is one of several experimentally

manipulated variables [e.g., setting or age at start]). Clarke-Stewart (1982) noted

that often no control or comparison group is used, an., random assignment is almost

never featured, giving rise to questions about selection effects.

Other limitations in the research have been indicated. Often, treatment

verification has not taken place to confirm that treatment was received by the parent

as it was intended by the researcher. Also, the foci of the research has often been

4 6
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limited to child outcome measures. Studies have not been concerned with family

effects, although many researchers have argued that the benefits of parent

involvement are greater than those demonstrated by the target child (Dunst. 1986).

Another limitation is that few studies have given cost-benefit information, despite

general claims that parent involvement saves money.

Finally, a major limitation in the research so far stems from the fact that

parent involvement can mean many things (White et al., 1989). There are many types

of parent involvement, all of which need to be studied, with priority going to those

types of parent involvement which are most frequently used. One frequently-used type

of parent involvement adds a parent education program to an ongoing child

intervention program. Studies are needed to assess the benefits of this type of

parent involvement. Such a study needs to be a well-designed longitudinal study that

involves replication, random assignment to treatment and control groups, treatment

verification, and multiple measures of child and family functioning. Then the

numerous questions concerning costs and effects of parent involvement can begin to

be addressed.

Chmrvievi of Study

The long-term effectiveness of a parent-as-therapist program was investigated

in this study, with this being the third annual posttest for the families. The 47

moderately to severely handicapped children had been involved in a 1/2 day, 5-day-

per-week, center-based preschool program and have been followed over a three-year

period. The parents of 22 of these children took part in the Parents Involved in

Education (PIE) program, which consisted of 15 1-1/2 hour weekly training sessions

from January through April, 1987. These 22 families will be known as center-based

plus parent instruction group (or briefly, the parent instruction group). The

parents of the other 25 children (the center-based or comparison group) did not

participate in the PIE program. All children were tested prior to, immediately
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after, and one and two years following the implementation of the parenting groups.

Parents also completed measures of family functioning at each posttest.

Method

Subjects

Preschool children and their families who were participating in an intervention

program for children :iith handicaps were considered for inclusion in this study.

The preschool intervention program was offered through the services of the

Developmental Disabilities, Inc. (DDI), a private, non-profit agency located in Salt

Lake City, Utah, The Battelle Developmental Inventory was used as a screening

instrument to determine children's eligibility for services. Children cored at

least 11/2 standard deviations below the mean in at least two areas, or 3 standard

deviations below the mean in one area to qualify for services at the center.

Recruitment. Parents of eligible children were sent a letter inviting them to

participate in the research, to which 67 responses were received. Nine of these

parents were unable to participate due to reasons such as lack of transportation,

illness, etc. Thus, 58 subjects were pretested. This inclusion was based on

parents' willingness to participate without prior knowledge of treatment group

assignment.

The majority of children in both groups were classified as developmentally

delayed (14 in the comparison group and 13 in the parent instruction group). Seven

children in the comparison group had Down syndrome, while 5 in the parent instruction

group had the same diagnosis. Other handicapping conditions included motor impaired

(1 comparison, 5 parent instruction), cognitively impaired (1 comparison), language

impaired (1 parent instruction), health impaired (3 comparison), multihandiupped

(1 parent instruction), and cerebral palsy (3 comparison, 4 parent instruction).

4:8
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Subject recruitment was completed in November, 1986. Of the 58 families who

were pretested, 56, 40, and 47 participated in the first, second, and third

posttestings, respectively. (Three more are presently being tested for Posttest #3,

but their test results did not arrive in time to be included in the analysis.) The

causes for attrition during these three years will be discussed later. Therefore,

for this analysis, 47 families were included with 25 in the center-based and 22 in

the center-based plus parent instruction group.

Assignment to groups. Subjects who met the criteria for inclusion were randomly

assigned to one of two treatment groups. Prior to the initiation of treatment,

parents were either assigned to a group in which they participated in parent

instruction based on the PIE curriculum or to a group in which parents received no

additional instruction. The parents not receiving the PIE curriculum continued to

receive the same level of parent involvement that was previously available through

DDI's program for handicapped preschoolers.

In order to ensure the comparability of groups, subjects were assigned to groups

randomly, after being stratified as follows. Within each of the teachers' classes,

subjects were categorized according to chronological age (22-34 months, 35-47 months,

and over 48 months) and level of parent motivation as perceived by each child's

teachers. Stratifying subjects in this way resulted in subjects filling into one

of six mutually exclusive cells. Within each of the six cells, subjects were rank

ordered from low to high based on their developmental test scores obtained from the

Battelle Developmental Inventory and other assessment instruments previously

administered as part of the eligibility process for receiving services at the

intervention center.

After subjects were categorized, they were alternately assigned to one of the

two conditions. Group determination for the subject with the lowest DQ score, in
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each age by motivation cell was accomplished randomly. Additional subjects within

the same category were then alternately assigned to groups.

Ahmaraphic characteristics. Table 13.1 presents a demographic comparison of

the parent instruction and center-based groups at pretest time. Twenty-nine subjects

were in each group. The mean age for children in the parent instruction croup was

41.6 months, and for children in the comparison gr)up was 43.0 months. The only

finding of note was that fathers in the center-based group were older (R = .07) than

fathers in the parent instruction gioup. Otherwise, p-values for the demographic

variables ranged from 1.0 to .13, indicating that the groups were roughly comparable

in terms of demographic characteristics and no significant differences were found

between them.

Attrition. Two subjects dropped between the time of the pretest and the post

test (both were in the center-based group). One of these subjects cited the birth

of a new baby and a language barrier (the subject was a recent immigrant) as reasons

for dropping out of the study and out of services altogether. The other suLject

dropped out of the study because the mother decided to withdraw her child from

services at the intervention center. Thus, the sample at first posttest consisted

of 56 subjects, of which 29 were in the parent instruction group and 27 were in the

center-based (comparison) group.

Data from 40 subjects were available for the analysis of second posttest testing

with 16 more subjects not participating. Of these 16, 7 subjects dropped from the

study at the time of second posttest due to lack of interest, ane 1 subject declined

to participate due to the death of the father the week before the second posttest

testing. (Conciliatory letters were sent to these subjects, expressing appreciation

for past participation and best wishes for the future.) Two subjects moved, one to

El Paso and one to Nevada, and we were unable to locate 4 other subjects. (Standard

procedure for locating lost subjects is first, to contact next of kin, and second,

430
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Table 13.1
Comparison on Key Demographic Variables of the Center-Based and Parent

Involvement Groups In the 1986 Parent Involvement Study

All Subjects Included In Anairs Is

Center-Based Program Center-Based + PIE

0**
Value ES^(SD) (SD) n

AV of child in months as
of 11/15/86

43.0 10.5 28 41.6 10.6 28 .62

Age of mother in years 33.4 5.8 28 31.3 4.5 27 .13 :.361

Age of father in years 35.9 6.! 27 33.1 5.1 27 .07 1 451

Percent Male* 57.1 28 42.9 28 .31 126:

Years of Education-Mother 13.8 1.7 28 13.5 1.6 27 .54 -.18

Years of Education-Father 13.8 2.1 28 14.0 2.1 27 .76 .10

Percent with bpth parents
living at home

78.6 28 92.9 28 .17 .36

Percent of children who
are caucasian*

82.1 28 92.9 28 .29 .28

Hours per week mother
employed

8.4 13.7 26 6.0 10.1 27 .48 1.181

Hours per week father
employed

42.8 15.5 21 36.4 19.2 25 .23 1.411

Percent of mothers
employed as technical
managerial or above*

10.7 28 3.7 27 .43 -.21

Percent of fathers
employed as technical
managerial or above*

61.5 26 44.0 25 .23 -.32

Total household income $21,785 $12,728 28 $22,480 $13,237 26 .84 .05

Percent with mother as
primary caregiver*

103.0 28 96.4 28 .57 -.15

Percent of children in
daycare more than 5
hours per week*

14.3 28 7.4 27
-

.49 -.18

Number of siblings 2.1 1.7 28 2.3 1.1 27 .70 1.121

Percent with English,
as primary language

96.4 28 96.4 28 1.00 0

Maternal PPVT (standard) 99.6 18.0 28 99.3 17.1 27 .95 -.02

NOTES: Statistical analyses for these variables were based on a t-test where those children or families possessing the
trait or characteristic were scored '11," and those tilt possessing the trait were scores at 'O."

4

income data were converted from categorical to continuous data by using the midpoint of each category.

Center-Based + PIE )7 - Center-Based )7

Center-Based SD

BEST COPY AVAILABLE
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to ;end a certified letter. For these cases, neither procedure proved successful.)

Finally, two children do not have Battelle Developmental Scores, but have family

measure scores. Thus, second posttest data was available for 20 subjects in the

comparison group and 20 subjects in the parent instru:tion group.

Forty-seven children were evaluated at time of third posttest (22 in the center-

based plus parent iNstruction group and 25 in the center-based group). Thus, nine

families who were tested at posttest #1 were not tested at Posttest #3. Of these

nine families, three did not want to be included, three were still in the process

of being tested, two live in states where testers have not been located, and one

family has moved and has not been located.

A comparison of subjects who remained in the study at the time of the second

posttest and third posttest with those who were pretested may be found ir able 13.2

and 13.3, respectively. For Posttest #2, the numbers of families who were not tested

were large enough to compare those who remained in the study with those who left,

the center-based with the center-based + parent instruction group and the interaction

effect between these groupings. At posttest #3, the number of faiilic who were not

tested were too small to allow these analyses. Tests of significance were only used

in comparing those families tested with those not tested. No statistically

significant differences or interaction effects were found. The only finding of note

is a trend for children who have left the study to score lower on the Battelle

Developmental Inventory (g = .08) at Posttest #2.

No other statistically significant differences between the group that dropped

and the group that remained in the study were found. Considering that many

comparisons were made, it would not be surprising to find one "trend" toward

statistical significance even if the groups were completely equivalent. Thus, there

is no reason to believe that attrition has substantially changed the results of the

study.

43'2
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Table 13.2

Comparison on Pretest Variables of Subjects Who Withdrew from Study With

Those Who Completed the Second Posttest In the 1988 Utah Parent Involvement Study

Variable

Center-Based Center-Based + PIE Group Study Status Group by Status

(SD) n (SD) n
Sig ofFp F p

Sig of

Age at rretest IN 42.4 11.9 20 41.6 11.6 20 .33 .57 .12 .74 .10 .75
OUT 44.5 6.1 8 41.7 8.2 8

BDI Total DO IN 58.6 15.5 20 62.0 10.5 20 .77 .38 3.23 .08 .03 .87
OUT 49.1 18.8 8 54.1 25.9 8

Total PSI IN 255.7 53.6 20 257.2 31.7 19 .00 .99 .23 .64 .02 .90
OUT 251.3 36.4 8 249.5 41.2 8

Child Related PSI IN 122.2 25.5 20 118.6 15.8 19 1.10 .30 .02 .88 .21 .65
OUT 124.1 18.7 8 114.6 22.5 8

Other PSI IN 133.6 31.3 20 138.7 20.5 19 .69 .41 .43 .51 .03 .87
OUT 127.1 29.9 8 134.9 20.2 8

Education Mother IN 13.9 1.5 20 13.5 1.5 19 .15 .70 .01 .94 .15 .70
OUT 13.6 2.2 8 13.6 1.8 8

Education Father IN 14.0 2.0 20 13.8 2.1 19 .44 .51 .07 .79 .84 .36
OUT 13.3 2.3 8 14.3 2.4 8

Income IN $22,325 $13,496 20 $21,944 $10,752 19 .15 .70 .00 .99 .23 .63
OUT $20,437 $11,296 8 $23,928 $19,490 7

FACES IN 9.0 6.0 20 6.5 2.8 19 1.31 .26 1.45 .52 .47
OUT 6.4 4.9 8 5.8 21 8

:,23

Family Resources IN 1112 16.9 20 112.9 16.7 18 .32 .57 .10 .76 .27 .61
OUT 117.8 22.0 8 111.8 22.6 8

Family Support IN 27.53 11.0 19 29.1 9.6 19 .22 .64 1.04 .31 .00 .99
OUT 31.00 12.9 7 32.7 10.3 6

BEST COPY AVAILABLE
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Table 13.3

Comparison on Pretest Variables of Subjects Who Withdrew from Study With
Those Who Completed Posttest #3 In the 1986 Utah Parent Involvement Study

Study Status
-

Variable

Center-Based Center-Based + PIE In Study Out of Study

P
Valuei SD n 5 SD n i i SD n )7 SD n

Age at Pretest IN 42.8 9.6 25 40.5 11.4 22 41.7 10.5 47 45.6 10.6 9 .31
OUT 45.1 19.3 3 45.9 5.6 6

BDI Total DO IN 54.0 13.9 25 61.7 10.6 22 57.6 12.9 47 58.8 30.1 9 .85
OUT 71.2 32.6 3 52.5 29.7 6

Total PSI IN 254.8 47.8 25 257.9 33.7 21 256.2 41.5 46 246.8 44.9 9 .64
OUT 251.3 68.0 3 244.5 36.8 6

Child Related PSI IN 122.1 23.9 25 119.0 16.7 21 120.7 20.8 46 116.9 22.0 9 .62
OUT 128.0 23.1 3 111.3 21.3 6

Other PSI IN 132.7 29.4 25 138.9 21.0 21 135.5 25.8 46 129.9 26.9 9 .56
OUT 123.3 45.1 3 133.2 17.6 6

Education Mother IN 13.8 1.7 25 13.5 1.4 22 13.6 1.6 47 13.8 1.8 8 .86
OUT 13.7 1.5 3 13.8 2.2 5

Education Father IN 13.8 2.2 25 13.7 2.0 22 13.7 2.1 47 14.6 2.2 8 .28
OUT 13.7 1.5 3 15.2 2.5 5

Income IN $21,220 $12,671 25 $20,476 $11,209 21 $20,880 $11,900 46 $29,250 $16,523 8 .89
OUT $26,500 $14,933 3 $30,900 $18,899 5

FACES IN 8.5 5.9 25 6.1 2.8 21 7.7 4.8 46 5.3 2.7 9 .15
OUT 6.3 4.9 3 4.7 1.1 6

Family Resources IN 112.9 18.4 25 111.6 16.1 20 112.3 17.2 45 119.7 22.0 9 .27
OUT 127.3 11.6 3 115.8 25.9 6

Family Support IN 28.4 11.9 23 28.6 9.7 20 28.5 10.8 43 33.0 7.9 8 .27
OUT 29.0 6.9 3 35.4 8.17 5
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Intervention Programs

The purpose of this study was to compare a center-based intervention group with

a center-based intervention group whose parents participated in parent instructional

sessions. A description of these treatments follows.

Basic intervention (center-based treatment). Children in this treatment group

attended an existing 3 hour per-day, 5-day-per-week intervention program. Small

groups of 9-12 children were instructed by special education teachers who were

assisted by paraprofessional aides. The average number of children in the classrooms

was 9.75. During a typical day, children were instructed in developmental areas such

as motor, speech/language, self help, cognitive, and social skills. Instructional

activities were developed from comprehensive assessments. Items were drawn from a

number of curricula with no single, specific commercial curriculum being used to

determine intervention goals and activities. Children received services in different

educational formats (i.e., large group, small groups, and one-to-one) according to

their individual needs, based on IEPS from the special education teachers and aides.

Teachers were certified while aides were not. In addition, language and motor

therapists provided individualized language and motor instruction to the children.

These therapists also assisted teachers and paraprofessional aides with

implementation of activities.

As part of center-based services to children, parents were involved in IEP

meetings. Also, teachers occasionally visited with parents about their child's

progress when the parents brought or picked the child up from school.

Expanded Wervention (center-basedplus parent instruction). Children in this

treatment group attended the same center-based program discussed above. In addition,

the parents participated in an education program based on the Parents Involved in

Education (PIE) instruction package.
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One of the major difficulties in doing research on the effectiveness of parent

involvement is that the term is often used to mean a wide variety of things. Gatling

and White (1987) identified two general types of parent involvement or parent

training: (1) Those that use parents in some way to enhance the child's

developmental progress (training), and (2) Those that provide assistance to parents

or other family lembers to enhance family functioning, coping ability, satisfaction,

or ability to manage the stress of haig a handicapped child as a family member

(support). About 80% of the studies of parent involvement analyzed by White et al.

(1989) used a parents-as-therapist approach as either the sole focus or as the majur

focus of a parent involvement program which involved several other components.

Assistance to the parents or other family members was seldom the major focus of

parent involvement programs. Based upon these findings, the parent involvement

component for this study (PIE) was structured with a parents-as-therapist focus.

However, the PIE instructional sessions also contained an information and a support

components.

lhe PIE curriculum consisted of the following topics: (1) introduction and

overview, (2) objective observation of child behavior, (3) defining and measuring

behavior, (4) principles of behavior management, (5) analyzing behavior chairs, (6)

theories of child development, (7) testing and assessment, (8) criter--ion-referenced

assessment, (9) developing learning objectives, (10) P.L. 94,142 and IEPs, (11)

intervention strategies, (12) factors related to teaching success, (13) practice

teaching session, (14) determining appropriate interventions, (15) communicating with

professionals, (16) stress management, and (17), reviaw, commens, concerns, and

questions.

PIE instructional sessions were taught by a social worker and the director of

the intervention center. Average group size consisted of between 8 and 12 parents.

Instruction sessions consisted of 15 ninety-minute sessions, once per week excluding

:14 : ,f;



Utah Parent Involvement 1986

416

holidays, for a period of four months. In addition to the information provided, PIE

instructional sessions offered an opportunity for parents to form support networks

and discuss challenges associated with parenting a handicapped child.

Treatment verification. A number of procedures were implemented to verify that

the intervention program occurred as planned. Child attendance at the center-based

program was recorded daily and sent to EIRI on a monthly basis. It can be seen in

Table 13.4 that child attendance exceeded 65% for both the parent instruction and

comparison group, but that the attendance of the comparison group was slightly

higher.

Parent attendance data (for the parent involvement group) was recorded weekly;

these data were also sent to EIRI on a monthly basis. Mean parent attendance was

9 (S0 = 4.3). A description of quality of parent involvement was also gathered

annually by the direct intervenor who worked most closely with the child's mother.

The data obtained was the intervener's perception (low[1), average[2], high[3]) of

how a parent rated on attendance, knowledge, and support. While the mean ratings

for these variables tended to be high (2.62 for attendance, 2.40 for knowledge, and

2.42 for support), nearly half the sample ranked as low or average on one or more

of these cucegories, indicating that interveners were discriminating in the ratings

they applied. Both parent attendance and intervener ratings of ihe parents are

typical of the situations experienced by many early intervention professionals who

work with parents (Lochman & Brown, 1980).

The parents in the instruction group learned the material that was presented

to them. It can be seen in Tables 13.4 and 13.5 that the test of parent knowledge

scores were significantly higher for the parent involvement group at first and second

posttest time (Posttest #1 p = .01, and Posttest #2 p = .03). In fact, there was

no decline in mean scores for either group between posttests. This information

indicates that parents in the parent instruction group retained the information

taught them in the parent educational workshops.

4:37
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Table 13.4
Comparison of Treatment Verification Variables for Center-1E6,9d and Parent

Involvement Group at Posttest #1 for 1986 Parent Involvement Study

Center-Based Program Center-Based + PIE

D*

Value ES"(SD) (SD)

Test of Parent knowledge 14.0 5.4 28 18.0 5.5 28 .01 .74

Child's school attendance (%) 68.8 24.8 28 65.6 25.5 27 .64 -.13

Teacher rating of parent's:s

Attendance 2.6 .81 26 2.8 .42 24 .00 .25
Support 2.2 .95 26 2.6 .50 24 .00 .42
Knowledge 2.3 .97 26 2.5 .59 24 .02

Time parents spent with 179.8 169.2 28 85.1 78.6 27 .00 -.56
Program staff (minutes)

Time parents spent working
with child in suggested
activities (minutes)

231.3 199.0 28 162.2 210.1 27 .22 -.35

Parent ratings of educational
services*

Staff 3.4 .50 28 3.4 .58 27 .91 .00
Communication 3.3 .61 28 3.4 .64 27 .61 .16
Child's goals/activities
Opportunity to participate

3.2
3.3

.57

.65
28
28

3.3
3.5

.61

.51
27
27

.61

.09
.18
.31

Range of services 3.0 .67 28 3.2 .70 27 .23 .30
Program in gen:ral 3.2 .55 28 3.3 .67 27 .48 .18
Child's progress 3.3 .47 26 3.1 .57 23 .38 -.43

Additional outside services
received (hours)

Speech Therapy: % received
more than 1 hour per month

7 27 11.5 26 .62 .17

Physical, Occupational Therapy: 10.7 28 10.7 28 1.00 .00
% received more than 1 hour
per month

Daycare: % received less than 100 28 100 28 1.00 .00
5 hours per week

Preschool/Head Start: % received
less than 5 hours per week

3.6 28 3.6 28 1.00 .00

NOTES: Data are based on teacher ratings of parents' attendance, support, and knowledge range (1-3).
indicate a better rating.

Data are based on Parent Satisfaction Questionnaire Scores (range 1-4). Higher scores indicate

Center-Based + PIE Center-Based 7(

Center-Based SD

BEST COPY AVAILABLE
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Table 13.5
Comparisons of Treatment Verification Variables for Center-Based and Parent

Involvement Groups at Posttest #2 In the 1986 Utah Parent involvement Study

Center-Based Program Center-Based + PIE

0**
Value ES"(SD) (SD)

Test of parent knowledge 15.0 5.9 20 19.1 4.8 17 .03 .69

Parent ratings of educational
services*

Staff 3.5 .61 19 3.5 .68 21 .81 .00
Communication 3.7 .56 19 3.4 .75 20 .08 -.54
Child's goals/activities 3.5 .51 19 3.4 .51 21 .78 -.20
Opportunity to participate 3.8 .61 19 3.7 A8 21 .61 .16
Range of services 3.0 .67 19 3.2 .81 21 .43 .30
Program in general 3.5 .51 19 3.4 .87 21 .84 -.20
Child's progress 3.5 .51 20 3.5 .84 19 66 -.06

NOTES: Data are based on Parent Satisfaction Questionnaire Scores (range 1-4). Higher scores indicate better ratings.

Center-Based + PIE it Center-Based

Center-Based SD

During the initial year of the project, the site visit was conducted to make

sure that the interventions were occurring as planned. The results of that site

visit (a detailed report of which is available from the institute) found that all

the children participated in essentially the same center-based program, with the

major difference being that the parents of the children in the parent instruction

group received much more extensive parent instruction than the parents of the

children in the other group.

Cost of alternative program. It is important to determine the cost of adding

a parent instruction component to an already established center-based program.

Should costs be high and relative benefits be low, money used to establish a parent

program might be better spent elsewhere. Haskins and Adams (1982) point out that

there is a great need for cost analysis in the area of parent education to provide

evidence that such programs will justify their costs by increasing the productivity

of parents, their children, or both, and/or reducing the necessity for larger

4 3 9
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investments in treatment programs at some later date. This study has addressed these

issues in part, and will provide more conclucive answers as it follows these children

through their school years.

The cost of the basic center-based program and the center-based plus PIE program

as described above was determined using the ingredients approach. Costs are based

on actual expenditures for direct service and administrative personnel, occupancy,

equipment, transportation, materials and supplies, miscellaneous, and contributed

resources. The cost of the center-based plus PIE program is simply equal to the cost

of the basic center-based program available to 174 children plus the additional cost

of PIE provided to 29 families in 1987-88. The cost per child was determined by

dividing total resource cost in each catevey by the number of children receiving

services in each program. Table 13.6 presents the cost per child in each of these

resource categories.

Table 13.6

Cost Per Child for the 1986 Utah Parent Involvement Study (1987-88)

Resources Center-Based Program Center-Based + PIE
(n = 174) (n = 29)

Agency Resources
Direct Service $2,885 $3,05e
Administration 556 586
Occupancy 635 635
Equipment 81 81
Transportation

Children 9 9

Staff 6 6
Materials/Supplies 47 53
Miscellaneous 27 11

$4,246SUBTOTAL $4,447

Contributed Resources
Volunteer time 23 23
Parent time 381 1,105
Parent Transportation 1,195 1,265
Miscellaneous 2 2

Subtotal $1.601, $2:395
Total 1.168.17: 1684Z

4 4
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Direct service and administrative costs included salaries plus benefits for each

staff member according to the percentage of FTE allocated to each program. Occupancy

charges included the annual rent for the two facilities in which the program was

housed, and all utilities, insurance, and maintenance costs. Equipment costs were

based on insurance estimates of the market replacement value of all equipment owned

by the center, annualized to account for interest and depreciation. In addition,

the cost of rental and maintenance of other equipment not owned by the center was

determined. Transportation costs were paid by the center for staff home visits,

workshop attendance, and errands as well as to subsidize the cost of bringing low-

income children into the center. Transportation costs for all other children was

assumed by their parents and is estimated under "contributed resources." The cost

for materials and supplies and miscellaneous included the annual expense to the

program for all consumable items and miscellaneous expenses incurred by each program.

Contributed resources included the value of volunteer and parent time.

Community members contributed 426 hours during the year to the program. Parents in

the tasic center-based prcgram contributed 7,200 hours working in the classroom.

Each parent in the PIE group spent approximately 13 hours in instructional sessions,

and, assuming that parents followed PIE curriculum requirements, 67 hours working

at home with their child. In addition, parents in both groups provided

transportation for their children. The cost of child transportation was estimated

based on information derived from parents via telephone interview. All volunteer

time in the program was assigned the opportunity cost of $9 per hour. Finally,

contributed miscellaneous resources included the market value of a computer donated

to the program. Thus, the basic center-based program cost $5,847, including the

estimated value of contributed resources, and the PIE program added $995 to the cost

of the basic center-ba.;ed program.
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Table 13.6 presents -esults which demonstrate that the addition of parent

instruction is fairly inexpensive. (Methods for determining the average cost per

child are more extensively discussed in the section of the costs of early

intervention.) On the average, the addition of parent instruction to the center-

based program only costs about $200 more per child in direct costs to the center.

This is mostly due to increased personnel costs, although a small amount goes to

supplies. However, when the value of contributed resources is added in, this

difference is approximately $1,000, reflecting the addition of the parents' time.

This makes the addition of a parent instruction program (e.g., PIE) fairly

inexpensive in actual dollars for an already-established center-based program. The

question of the relative effectiveness of the parent involvement will be addressed

in the results section.

Data Collection

Recruitment, training, and monitoring of diagnosticians. With the exception

of one BDI tester, this project used the same diagnosticians for pretest, posttest

#1, and posttest #2. All of the diagnosticians have Master's degrees and extensive

experience assessing handicapped infants and children. In addition, two of the three

.esters were enrolled in special education doctoral programs. At Posttest #3, new

testers were trained. All were graduate students and experienced in working with

children. Although these diagnosticians were aware that research was being

conducted, they were "blind" to the specific details and hypotheses of the study.

Shadow scoring was conducted on 10% of administrations, and administration of the

Battelle was determined to be reliable between testers more than 90% of the time.

Pretest. Pretesting took place in late October and early November of 1986.

Parents of each child participating in the study completed an informed consent form

and were interviewed concerning demographic information. In the first of two

pretesting sessions, children were administered the Battelle Developmental Inventory

442



Utah Parent Involvement 1986

422

(BDI), a measure of child's developmental level. The BDIs were administered by a

trained examiner who was unaware of the child's group assignment. Testing occurred

at the center. In a second pretesting session, which usually took place within two

weeks of the BDI test session, parents (usually the mother) completed the following

family measures: the Parenting Stress Index (which measures stress and coping

behavior in the parent-child system), Family Support Scale (assesses the availability

and Mpfulness of different sources of support to families), Family Resource Scale

(measures the extent to which different types of resources are adequate in households

with young children), Family Inventory of Life Events and Changes (assesses life

events and changes experienced by a family unit), and the Family Adaptability and

Cohesion Scales (assesses perceived and ideal levels of family functioning).

Information pertaining to the reliability and validity of these measures may be found

in the first annual report (White & Casto, 1986). Each of these two sessions lasted

approximately 11/2 Lours. Parents were paid a $20 incentive after both pretesting

sessions were completed.

Posttest #1. Initial posttesting occurred at the end of the school year during

the last two weeks of May and the first week of June 1987, or approximately 7.5

months after pretesting occurred. The posttest battery took three test sessions to

administer. The posttest battery consisted of the same battery of tests and surveys

as the pretest battery as well as some additional measures. For mothers, the

additional tests and surveys included the CESD Depression Scale (measures

depression), a survey of child health, a Child Improvement Locus of Control

questionnaire (assesses parental beliefs about the factors controlling the

improvement of their handicapped child), a test of knowledge regarding PIE

curriculum, a satisfaction with educational services questionnaire, and the Peabody

Picture Vocabulary Test (a measure of verbal intelligence). (Although the PPVT was

given at Posttest #1, it was included with the pretest measures as another initial
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comparison measure, reasoning that attending PIE instruction would not affect the

mothers' verbal intelligence.) Children were given the Battelle and the Minnesota

Child Development Inventory (MCDI), an additional mosure of the child's

developmental level from the mother's perception. The posttest BDI and PPVT were

administered by trained test examiners who were uninformed of subject's group

assignments. Parents were paid a $40 incentive for completing the posttest battery.

Additionally, mothers and children were videotaped for 16 minutes using a

standardized protocol, and mothers were paid $10.00 for the videotaping session.

Posttest #2. A second posttest was conducted on both treatment groups in June,

1988. No monitoring of parental implementation of training principles took place

between the first and second posttesting. Parents were contacted via telephone and

appointments were made for both parents and their child(ren) to complete the core

measures. The children were administered the BDI while parents filled out various

family measures. In addition to family measures, parents in both treatment groups

again completed the questionnaire assessing the parents' satisfaction with the

educational preschool services and a test of knewledge regarding PIE curriculum.

All parents were interviewed and were given the opportunity to comment on their

services at the center. The parents who had also received the PIE instruction were

asked to discuss their attitudes, knowledge, and satisfaction with the instructional

program. They were also asked to discuss how their parenting techniques had changed

as a result of the PIE, as well as how they handle stressful parenting. After the

completion of both the BDI and parental measures and interviews, parents were

compensated $30 for their time.

For those few children (6) who were already in public school, special permission

was obtained to contact the teachers of study participants. These teachers were

asked to complete a questionnaire developed to ascertain teachers' impressions of

parent's knowledge of their child's program and progress in comparison with other
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parents. This questionnaire also gathered information on the child's classification,

school attendance, classroom placement, tests administered, teacher certificates

held, and teacher's recomenOtIon for the child's future placement.

As an incentive for teacher!, to participate, two brightly colored and usable

classroom posters were mailed with the questionnaire. If a teacher was asked to

complete more than one questionnaire, an appropriate number of posters was supplied

with the use of these incentives. This questionnaire had a 100% return rate.

Posttest #3. A third posttest was taken during the summer of 1989. Procedures

for this posttest were similar to that of the second posttest. Parents were

contacted via telephone and appointments made for parents and their children to

complete the core measures. Assessments were conducted at a local community college

and a nearby preschool. The children were administered the BDI while parents

completed the Parenting Stress Index, Family Support Scale, Family Resource Scale,

Family Adaptability and Cohesion Scales, and a demographic survey. Testing sessions

lasted approximately two hours and parents were paid $35 for their participation.

Results and Discussion

This section discusses the comparability of parent instruction and center-based

groups at pretest time, and will present the results of comparisons of the two groups

in terms of child and family functioning at first, second, and third posttest.

The questions which this analysis seeks to answer are:

1. What are the immediate and long-term effects of parent-as-therapist
instruction on the young handicapped child and on the family system?

2. What is the relationship between parent instruction, child characteristics,
and family characteristics?

3. Is the magnitude of the effect associated with the degree of parental
participation, and how does time affect this relationship?

4 5
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Comparability of Chwps on Pretest Measures

Table 13.7 features comparisons of the 56 subjects who participated in the study

on pretest child and family functioning measures. Briefly, it may be seen that the

groups do not differ significantly on any measure taken at this time. P-values range

from .97 to .11, indicating that the groups may be considered comparable at the time

of pretest.

Measures of Child Functioning at
Posttest #1, #2, and #3

Selection of covariates. The majority of analyses presented in this section

are based on analysi.: of covariance procedures completed using SPSS-PC. Treatment

group served as the independent variable, and dependent variables were scores

obtained from the assessment instruments described earlier. (Analyses other than

analyses of covariance are described as such in the text and/or table.) Analysis

of covariance procedures are useful for two purposes: (a) to increase the

statistical power of a study by reducing error variance; and (b) to adjust for any

pretreatment differences which are present between the groups. In either

application, the degree to which analysis of covariance is useful depends on the

correlation between the covariate(s) selected and the outcome variable for which

analyses are being done. However, since one degree of freedom is lost for each

covariate used, it is generally best to use a limited number of covariates (usually

five or less) in any given analysis. All pretests and demographic variables were

considered as potential covariates. The final selection of covariates depended on

a judgement of which variable or set of variables could be used to maximize the

correlation or multiple correlation with the outcome variable in question and still

include those demographic or pretest variables for which there are the largest

pretreatment differences. In each analysis, the specific covariates used are

indicated in the table. When examining results, the critical 2. value for assuming
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statistical significance was set at 0.05. If a p. value between .05 and .10 was

found, combined with an effect size above 0.4, this result was considered as having

functional significance. In this study, the groups did not differ significantly on

any of the demographic variables. Therefore, none were used is covariates. However,

certain pretest scores were significantly correlated with the posttest scores and

were used as covariates.

Group comparisons: Center-based and parent instruction. The groups were found

to be basically comparable on the Battelle and the MCDI developmental Scales (see

Tables 13.8, 13.9, 13.10). No significant differences (at the .05 level of

significance) were found for the Battelle subscale or total scores at Posttests #1,

#2, and #3, or for the MCDI scores at Posttest #1, indicating similar paths of

development for the two groups. There were some consistent trends for the personal-

social and the cognitive subscales with the children in the parent instruction group

scoring higher than those in the center-based group. For the personal social scale,

the probability estimates (p) were .06 for each of the three posttests and for the

cognitive scale, the p values were .12, .09, and .14. Also, the total Battelle score

at Posttest #2 was near the level of significance (p - .07). On the other hand, the

MCDI showed no significant findings when given at Posttest #1. Table 13.8 and 13.9

also indicate that no more statistically significant differences were found in the

health rating of the two groups at Posttest #1 or #2. In order to understand the

implications of these findings, further analyses were completed.

Parent attendance: High. W. and no attendance comparisons. Analyses were

perfurmed comparing the Battelle scores of the children whose parents attended most

of the instructional sessions (11 or more) with those whose parents attended few

sessions (6 or less), and those whose parents were in the center-based and attended

no PIE sessions. The relationship between parent attendance at the instructional

sessions at the child development measures was found again (see Table 13.11).

4 4 7
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Table 13.7

Comparison on Pretest Measures of Center-Based and Parent Involvement
Groups in the 1986 Utah Parent Involvement Study

Center-Based Program Center-Based + PIE

(SD) %Ile n (SD) %Ile

01,*

Value ES"

Battelle peveiopmental inventory
WO

DOs for:
Personal Social 62.6 23.3 28 63.4 20.4 28 .90 .03
Adaptive Behavior 57.9 17.8 28 62.6 17.0 28 .31 .26
Motor 48.9 21.2 28 57.4 24.7 28 .17 .40
Communication 51.5 19.8 28 55.0 19.5 28 .so .18
Cognitive 55.9 21.9 28 58.6 20.3 28 .64 .12

TOTAL 55.9 16.7 28 59.7 16.3 28 .38 .23

Parenting Stress Index
(PEO Percentile Raniff

Child Related 122.7 23.5 90 28 117.3 17.7 86 27 .34 .23
(range 47 to 235)

Other Related 131.7 30.5 70 28 137.6 20.1 76 27 .40 -.19
(range 54 to 270)

TOTAL 254.4 48.7 83 28 254.9 34.2 83 27 .97 -.01
(range 101 to 505)

Family Adaptation and Collegian
Evaluation Sallies (FACES)?

Adaptability 5.0 2.9 28 4.6 2.7 27 .58 .14
(range 0 to 24)

Cohesion 5.5 6.2 28 3.7 2.2 27 .15 .29
(range 0 to 30)

TOTAL 8.2 5.8 28 6.3 2.6 27 .11 .33
(range 9 to 54)

Fam114fieeource Scale 114.5 18.2 42 28 112.5 18.3 40 26 .70 -.11
(FRS) ....

Farnily' foupport Scale 28.5 11.4 52 26 30.0 9.7 59 25 .61 .13

Ferrilly.Index of Life Events 11.4 6.8 31 28 11.8 6.1 30 26 .82 ..os
Fil-Er

NOTES: For ease of Interpretation, Battelle scores have been converted from the raw scores to a ratio Development Quotient
(DO) by dividing the age equivalent (AE) score reported in the technical manual for each child's raw score by the
child's chronological age at time of testing.

Scores for each subscale of the FACES are derived from the Ideal" score reported in the technical manual. Scores
reported in the table indicate the distance from Ideal" in raw score units. A store of 0 is best (see Appendix A
for details).

Analyses for the FSS and FRS are based on raw scores indicating number of supports on resources indicated by
the family as being available. Higher scores and positive ESs are considered better.

No norming sample is reported for this measure. To assist with interpretation, a percentile score is reported in the
table based on all pretests collected as a part of the Longitudinal Studies (currently, 645 families with handicapped
children). High percentiles on the PSI represent more stress, while high percentiles on the FILE represent fewer
stressful life events.

Center-Based + PIE Center-Based

Center-Based SD

BEST COPY AVAILABLE
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Table 13.8

Comparison of Posttest Measures of Child Functioning for Subjects In Center-Based and

Parent Involvement Groups at Posttest #1 in the 1988 Utah Parent Involvement Study

Variable

Center-Based Cente:-Based + PIE

ANCOVA
3Covariates5 it (SD) n (SD) n F Jalue ES-

Age in months as of 5115187° - 50.0 10.5 28 48.6 10.6 28 .24 .62 -.13

Battelle Developmental
kwentoty (BM) DON for:

Personal-Social 1, 5 58.5 24.7 28 65.9 21.1 28 3.67 .06 .30

Adaptive Behavior 2 58.1 22.5 28 59.9 18.7 28 .29 .60 .08

Motor 2, 3 56.4 24.1 28 55.4 28.6 28 .11 .74 -.04

Communication 1, 4, 5 55.8 24.6 28 54.8 23.7 28 .16 .69 -.04

Cognitive 2, 4, 5 56.5 22.4 28 61.7 24.9 28 2.46 .12 .23

TOtal 6 as.P, 20.1 28 59.2 18.4 28 2.38 .13 .17

Child Health Ratite 1.93 .66 28 1.85 .72 27 .17 .68 -.12

Mt001 (raw)®

General Development -- 76.0 22.8 28 78.8 23.9 28 .19 .67 12

Gross Motor .. 21.6 6.4 28 22.3 7.2 28 .15 .70 .11

Fine Motor - 29.9 6.4 28 30.4 6.7 28 .09 .76 .08

Expressive LAnguage - 36.9 10.8 28 37.0 11.4 28 .00 .98 .01

Comprehension Conceptual - 29.8 13.3 28 32.0 15.0 28 .33 .57 .17

Situation Conceptual - 27.6 7.4 28 27.5 8.7 28 .00 .96 -.01

Self-Help - 20.8 7.2 28 2k.. 7.2 28 .44 .51 .18

Personal-Social - 22.4 5.8 28 23.5 6.1 28 ....42 .52 .19

NOTES: Covariance adjusted means

For ease of Interpretation, Battelle scores have been converted from the raw scores to a ratio Development
Quotient (DO) by dividing the 'age equivalent' (AE) score reported In the technical manual for each child's raw
score by the child's chronological age at time of testing.

Results computed among Meets. Means are not adjusted. T-test scores (not ANCOVA F) are given.

Covariates: 1 = BDI Personal-Social Pretest; 2 = BDI Adaptive Behavior Pretest; 3 = BDI Motor Pretest;
4 = BDI Communication Pretest; 5 = BDI Cognitive Pretest; 6 = BDI Total Pretest.

Center-Based + PIE adjusted i - Center-based adjusted

Center-Based SD
ES
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Table 13.9

Comparison of Posttest Measures of Child Functioning for Subjects in Center-Based and
Parent involvement Groups at Posttest #2 In the 1986 Utah Parent involvement Study

Variable Covariates5

Center-Based Center-Based + PIE

ANCOVA
F

p
Value ESZ.° (SD) n (SD) n

Age in months t. of 5/15/876 - 61.4 11.9 20 60.6 11.6 20 .05 .83 -.07

Eqateile Developmental
Inventory (B04 DOe for:

Personal.lociai 4 55.1 19.5 20 61.7 11 8 20 3.70 .06 .34

Adaptive Behavior 2, 3 57.9 17.8 20 80.1 12.1 20 .34 .56 .12

Motor 2, 3 57.8 18.6 20 59.9 23.1 20 .39 .54

Communication 4 53.3 25.5 20 54,8 19.4 20 .12 .74 .0t.

Cognitivb 4, 5 57.0 21.7 20 84.7 21.3 20 3.03 .09 ...)
7ctal 6 55.1 16.7 20 59.7 14.2 20 3.62 .07 .28

',,,ittvzon Rating@ 1.9 .6 19 2.0 .6 21 .10 .76 .17

Table 13.10

Comparison of Posttest Measures of Child Functioning for Subjects in Center-Based and
Parent Involvement Groups at Posttest #3 in the 1986 Utah Parent Involvement Study

Variable Covariates5

Center-Based Center-Based + PIE

ANCOVA
F

p
Value ESX'. (SD) n (SD) n

Age in months as of 5/15/89° - 73.8 9.6 25 71.5 11.4 22 ,....58 .48 -.24

Battelle Developmantel
Inventory (BM) DOB for:

Personal-Social 4 53.4 21.6 25 61.6 17.7 22 3.72 .06 .38

Adaptive Behavior 2, 3 58.5 21.5 25 61.7 17.8 22 .50 .48 .15

Motor 2, 3 53.4 19.7 25 54.8 23.5 22 .21 .65 .07

Communication 4 50.5 21.5 25 49.6 18.6 22 .06 .81 -.04

Cognitive 4, 5 52.1 18.1 25 58.7 20.8 22 2.23 .14 .36

Total 6 52.:., 17.1 25 56.3 16.9 22 1.17 .28 .20

NOTES: Covariance adjusted means

Results computed among Masts. Means ere not adjusted.

Covariates: 1 = BDI Personal-Social Pretest; 2 = BDI Adaptive Behavior Pretest; 3 = BDI Motor Pretest;
4 = SDI Communication Pretest; 5 = 801 Cognitive Pretest; 6 = BDI Total Pretest.

For ease of interpretation, Battelle scores have been converted from the raw scores to a ratio Development
Ouotient (DO) by dividing the 'age egulvalenr (AE) score reported in the technical manual for each child's raw
score by the child's chronological age at time of testing.

Center-Based + PIE adjusted - Center-based adjusted
ES -

Center-Based SD
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Table 13.1 1

Comparison of Posttest Measures of Child Functioning for Children of Parents Who Attended 11
or More PIE instruction Sessions, Children of Parents who Attended 6 or Less Sessions,

and Children of Parents Who Were in the Center-Based Group

Variable Covariates5

No Attenlance Group Low Attendance Group High Attendance Group

Value Value- (SD) n (SD) n - (SD) n

Posttest # 1

Battelle Developmental
knontoly (BOO IXle fon

Personal-Social 1,2 58.3 26.5 29 62.4 17.3 8 68.5 10.5 12 2.05 .14

Adaptive Behavior 1,2 60.0 24.4 29 57.2 11.1 8 64.2 18.1 12 .92 .41

Motor 1,2 57.8 25.4 29 59.6 35.6 8 56.4 24.0 12 .18 .83

Communication 1,2 57.0 26.2 29 53.8 16.8 8 56.6 23.2 12 .25 .78

Cognitive 1,2 55.5 24.1 29 61.9 20.2 8 65.7 20.9 12 2.31 .11

Total 1,2 57.7 22.1 29 57.3 16.8 8 61.5 14.3 12 .94 .40

Posttest #2

Battelle Developmental
Inventory (BDI) !Me fon

Personal.Social 1,2 54.0 19.5 20 53.6 12.3 6 68.5 8.6 9 5.93 .01

Adaptive Behavior 1,2 58.0 17.8 20 55.1 8.8 6 65.8 12.5 9 2.02 .15

Motor 1,2 57.6 18.6 20 58.5 28.7 6 63.1 21.3 9 .77 .47

Communication 1,2 52.7 25.5 20 57.3 25.5 6 56.9 15.4 9 .37 .70

Cognitive 1,2 54.9 21.7 20 63.7 23.5 6 69.7 15.4 9 3.01 .06

Total 1,2 55.1 16.7 20 55.7 17.1 6 63.8 10.7 9 4.40 .02

Posttest # 3

Battelle Developmental
Inventory (BM) COs for

Personal-Social 1,2 52.3 21.6 25 53.0 14.5 8 72.1 17.9 0 9.60 .00

Adaptive ac havlor 1,2 60.4 21.5 25 56.7 23.0 8 68.6 10.6 9 1.96 .16

Motor 1,2 54.2 19.7 25 53.5 28.7 8 59.8 21.1 9 1.26 -
Communication 1,2 50.5 21.5 25 45.6 19.5 8 53.3 14.8 9 1.28 .29

Cognitive 1,2 50.6 18.1 25 53.2 22.6 8 67.0 15.8 9 3.98 .03

Total 1,2 53.8 17.1 25 51.4 20.8 8 62.8 11.7 9 3.77 .03

NOTES: Covariance adjusted means

Covariates: 1 Maternal Education; 2 - Same Scale Taken at Pretest

For ease of interpretation, Battelle scores have been converted from the raw scores to a ratio Development
Quotient (DO) by dividing the Nage equivalent" (AE) score reported In the technklal manual for each child's raw
score by the child's chronological age at time of testing.
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No significant differences were found between the groups at Posttest #1, but

subjects were tested at Posttest #1 soon after the PIE instruction was completed.

At Posttest #2, significant differences favoring the children with high attending

parents were found in the personal-social (p = .01) and cognitive (p = .06)

subscales, as well as in the total scale (a = .02). Likewise, significant

differences were found in the same scales at Posttest #3 (personal social, p = .00;

cognitive, p = .03; and total, p = .03). Also, from the table it can be seen that

the p value decreases for each scale from Posttest #1 to Posttest #3, except for the

adaptive behavior scale where it increases slightly from Posttest #2 to Posttest #3.

These findings seem to indicate that possibly some effect on child development

has occurred from their parents attending the PIE instructional sessions. However,

there may be other factors which might account for the increased development scores

for the children of the high attendinl parents. For example, the high attenders may

differ from the low and no attenders on variables such as motivation, commitment,

parenting skills or some of the demographic variables. At this point, these analyses

have not or cannot be done.

Parent-child interaction. Another way to investigate possible effects of the

instructional program is to measure parent-child interaction. Analysis of the

parent-child interaction videotapes using the Maternal Behavior Rating System

(Mahoney, Finger, & Powell, 1985) yielded the results found in Table 13.12.

Statistical significance of each was computed using t-tests. It can be seen that

the parent instruction group is significantly higher in maternal warmth, sensitivity,

and responsiveness. Significant correlations were found between parent attendance

at the parent group and maternal warmth, sensitivity, responsiveness, use of praise,

effectiveness, acceptance, and directiveness (negative). These preliminary analyses

suggest that participation in the parent group improves the quality of parent-child

interaction.
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Table 13.12

Mother-Child interaction at Posttest #1 for the Center-Based
and Parent Involvement-Comparisons and Correlation with Parent Attendance

Center-Based Program Center-Based + PIE

Value
Correlation with
Parent Attendance(SD) n (SD) n

Expressiveness 2.8 .75 26 32 .80 22 AO .18
p = 22

Enjoyment 2.8 .78 26 3.0 .78 22 .39 .11
p = A8

Warmth 2.9 .69 26 3.3 .65 22 .05 .32
p - .03

Sensitivity 3.5 .99 26 3.9 .68 22 .07 28
p '1 .05

Responsiveness 2.9 1.05 26 3.5 .80 22 .06 m
p = t4

Achievement 3.0 1.0 26 3.2 .92 22 .50 .02
P 111 SO

Inventiveness 2.9 .65 26 3.1 .75 22 .31 .05
p = .75

Praise 2.1 1.16 26 2.5 1.5 22 .33 .27
p = .07

Effectiveness 3.2 .91 26 3.6 .73 22 .14 .22
p =x .14

Acceptance 3.1 .98 26 3.5 .80 22 .11 .27
p = .07

Pace 2.7 .78 26 2.8 .75 22 .85 ,04
p = IV

Directiveness 3.3 1.06 26 3.1 .97 22 .39
p = .09

Measures cd Family Functioning

Results of the analysis of measures of family functioning for the three

posttests are shown in Tables 13.13, 13.14, end 13.15, respectively. Overall, no

real differences are found between the center-based and the parent instruction groups

on any of the posttests. Both groups seem to experience fairly high stress as

measured by the Parenting Stress Index with the percentiles for the total stress

scores ranging from 75 to 85 over the three posttests. The families in both groups

seem to be consistently experiencing more child-related stress than parent-related

stress over ti.de.
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Table 13.13
DDI136-Family Functioning at Posttest #1

Variable Covariates5

Center-Based Center-Based + PIE

ANCOVA
F

P
Value ES..-

x (SD) %Ile if (SD) Wig

Parent Stress Index @

Child Related 0 120.5 22.7 89 28 122.4 16.8 90 27 .17 .68 -.08
Range (47 to 235)

Other Related 0 137.0 29.9 75 28 126.1 21.5 74 27 .04 .85 .03
Range (54 to 270)
Total 0 256.9 48.4 85 28 259.4 36 4 88 27 .10 .76 -.05
Range (101 to 505)

Family Adaptation and
Cohesion Evaluation Scales
(FACES) 4

Adaptability 0 4.5 2.0 28 3.9 3.2 27 .63 .43 .21
Range (0 to 24)
Cohesion 0, 1 5.1 4.5 2C 3.2 2.9 27 3.8 .06 .42
Range ( 0 to 30)
Total 0 7.3 4.5 28 5.7 2.3 27 2.55 .12 .36
Range (0 to 54)

Farnllygpeouroe Sale 0 111.5 23.6 39 28 112.3 19.7 39 26 .04 .85 .03
(FRS)

Fanillyiupport Scale 0 27.9 10.4 50 26 32.1 10.7 66 25 2.69 .11 .40
(FSS)

Family Index pi Life 0 10.8 7.6 34 28 11.9 6.9 29 26 .51 .48 -.14
Events (FILE)

%id:aril:Tr! molt Locus

Professional i9.0 3.6 28 19.6 3.6 28 .31 .58 .17

Divine Intervention 11.3 3.8 28 10.5 3.3 28 .75 .39 -.21

Parent 24.1 3.9 28 24.6 2.3 28 .29 .59 .13

Child 21.5 3.9 28 20.0 3.5 28 2.18 .15 -.38
Change 9.2 3.0 28 9.8 1.9 28 .73 .40 .20

CES-D (daproaskan)' 36.4 12.4 28 33.4 11.7 28 .89 .35 -.24

NOTES: Results computod among t-tests. Means are not adjusted.

Covariance adjusted means.

No norming sample is reported for this measure. To assist with interpretation, a rcentlie score Is reported
in the table based on all pretests collected as a part of the Longitudinal Studio* currently, 645 families with
handicapped children). High percentiles on the PSI represent more stress, while h gl, percentiles on the FILE
represent fewer stressful life events.

Analyses for t'oe FSS arid i:RS are based on raw scores indicating number of supports or resources indicated
by the family as being available. Higher scores and positivl ESs are considered better.

Scores for each subscalo of the FACES are derived from the 'Ideal" score reported in the technical manual.
Scores reported in the table indicate the distance from "Asa!" in raw score units. A score of 0 is best (see
Appendix A for details).

Covariates: 0 = This same scale takrrn at pretee:; 1 = FiLE

Center-Based + PIE adjusted ii Center-based adjusted i
ES =

Center-Based SD
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Table 13.14

Comparison of Posttest Measures of Family Functioning of Center-Based and
Parent Involvement Groups at Posttest #2 In the 1988 Utah Parent involvement Study

Center-Based Center-Based + PIE

ANCOVA P
Variable Covariates5 (SD) %Ile n (SD) %Ile n F Value ES.'

Parent area index

Child Related 0 116.1 19.9 85 21 116.1 16.2 85 20 .00 1.00 .00
Range (47 to 235)

Other Related 0 128.4 26.3 63 21 136.1 18.4 74 20 2.66 .11 -.29
Range (54 to 270)

Total 0 244.3 43.0 75 21 252.4 31.8 81 20 1.15 .29 -.19
Range (101 to 505)

Family Adaptation and
Cohesion Evaluation Sala
(FACES)'

Adaptability 0 4.3 3.2 21 4.7 2.9 20 .19 .66 -.13
Range (0 to 24)

Cohesion 0, 1 4.4 3.8 21 3.6 2.6 20 .69 .45 .21
Range ( 0 to 30)
Total 0 6.7 3.9 21 6.5 3.1 20 .01 .90 .05
'lenge (0 to 54)

Famlfyieeouros Soule 0 115.1 22.7 43 21 114.4 19.6 41 19 .02 .90 -.03
(FM.'
Farnilyjupport Sale 0 30.2 10.5 57 19 31.5 9.9 66 19 .18 .68 .12
(FSSrm

Child Impcovement UMUll
of Control

Professional - 24.9 6.2 21 22.7 4.6 19 1.89 .18 -.42

Divine Intervention - 14.2 4.7 21 11.4 3.9 19 4.19 .05 -.60

Parent - 28.8 4.8 21 27.8 4.3 19 .40 .53 -.21

Child - 23.9 4.3 21 23.6 4.3 19 .06 .81 -.07
Chance - 12.2 3.6 21 10.8 3.0 19 1.60 .21 -.39

NOTES: Results computed among t-tests. Means are not adjusted.

@ No norming sample is reported for this measure. To assist with interpretation, a roentlle score is reported
in the table based on all pretests collected as a part of the Longitudinal Studies currently, 645 families with
handicapped children). High percentiles on the PSI represent more stress, while h gh percentiles on the FILE
represent fewer stressful life events.

Analyses for the FSS and FRS are based on raw "coral Indicating number of supports or resourees indicated
by the family as being available. Higher soores and positive ESs are considered better.

Scores for each subscale of the FACES are derived from the Idesr score reported in the technical manual.
Scores reported in me table indicate the distance from 'ideal" in raw score units. A score of 0 I.3 best (see
Appondix A for &dolls).

Covariates: 0 = T1 tiG same scale taken at pretest; 1 = FILE

Center-Based + PIE adjusted i - Center-based adjusted

Center-Based 'D

+MO

ES =

BEST COPY AVAILABLE
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Table 13.15

Comparison of Posttest Measures of Family Functioning of Center-Based and
Parent involvement Groups at Posttest #3 In the 1986 Utah Parent Involvement Study

Variable

Center-Based Center-Based + PIE

ANCOVA P
Covariates5 -x (SD) %lie n (SD) %lie n F Value BS.'

Parent Stress index ©

Child Related 0 118.4 22.5 87 25 117.7 13.6 87 21 .02 .88 .03
Range (47 to 235)

Other Related 0 129.4 27.6 b5 25 127.2 16.3 61 21 .15 .71 .06
Range (54 1.: 270)

Total 0 247.9 43.4 78 25 244.8 25.6 76 21 .12 .73 .07
Range (101 to 505)

Family
Ophooloirealitilnonloales
(FACX13)'

Adaptability 0 4.5 2.8 25 4.1 1.9 21 .24 .62 .14
Range (0 to 24)
Cohesion 0, 1 5.9 5.8 25 3.9 4.0 20 1.78 .19 .34
Range ( 0 to 30)
Total 0 7.6 5.7 25 6.6 3.3 21 .55 .46 .18
Range (0 to 54)

Famllxjlesouros Sale 0 116.6 21.1 48 25 119.0 16.2 51 20 .27 .61 .11

(FRS)

FamIlOupport Soaks 0 30.6 14.3 63 23 26.6 8.0 47 20 1.51 .23 -.28
(F138) 'w

NOTES: Covariance adjusted means.

No norming sample is reported for this measure. To assist with interpretation, a )f) rcentile score is reported
in the table based on all pretests collected as a part of the Longitudinal Studies currently, 645 families with
handicapped children). High percentiles on the PSI represent more stress, while h gh percentiles on the FILE
represent fewer stressful life events.

Analyses for the FSS and FRS are based on raw scores indicating number of supports or resources indicated
by the family as being available. Higher scores and positive ESs are considered better.

Scores for each subscaie of the FACES are derived from the Ideal" score reported in the technical manual.
Scores reported In the table indicate the distance from Ideal' In raw score units. A score of 0 Is best (see
Appendix A for details).

Covariates: 0 This same scale taken bit pretest: 1 FILE

Center-Based + PIE adjusted Center-based adjusted i
ES =

Center-Based SD

Both groups of families seem typical in the resources and support that they have

as indicated by the percentile scores for the Family Resource Scale and the Family

Support Scale. Also, their perceived support and resources were fairly consistent

over time from Posttest #1 to Posttest #3.
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Three statistically significant, or nearly significant, differences were found.

At posttest #1, subjects in the parent instruction group were more likely to be

balanced in terms of cohesion (p = .06). At Posttest #2, a significant difference

was found in the divine intervention subscale of the Child Improvement of Locus of

Control (p = .05). Also, at Posttest #2, parents in the parent instruction group

reported more parent-related stress than did the parents in the center-based group

(p = .11). However, one or two significant differences out of 36 variables is not

at all unexpected due to random fluctuation around the mean. In sum, the families

in the two groups seem to be handling their stresses, families, and lives equally

well over time, and no advantage is seen for the parents who attended the PIE

instructional sessions.

Other Analyses

Parent satisfaction with services. Parents in both groups were satisfied with

the services provided (see Tables 13.4 and 13.5). With the ranges of responses (1-

4, representing poor to excellent), the mean scores were all 3.0 or above). At

Posttest #1, there was a trend for the parents in the parent instruction group to

be more satisfied with their opportunity to participate. At the time of the second

posttest, there were no significant differences between the two groups' satisfaction

with services, with the exception of a trend for the comparison group to rate their

ability to communicate with program staff slightly higher.

Interviews conducted with parents at the time of the second posttest revealed

that the majority were satisfied with the center-based services they received. Only

one parent of the 40 interviewed reported leaving the center's intervention program

because of inadequate services. Several reported problems with transportation (6

parents) or scheduling of the child's classes (3 parents). The most frequently cited

serv2 e mentioned as most helpful by these parents was speech therapy.
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Parents who received parent instruction were asked specific questions about

their classes. The majority (14) of these 17 parents found the center-based program

more valuable than the PIE instruction. However, most reported less stress in their

lives after the instruction (11) or no change in stress (2 parents). Fourteen of

the 17 parents reported that they felt the parent instruction positively influenced

their interactions with their children, with these parents claiming greater

objectivity and more effective use of reward and punishment. Fifteen of the 17

parents were satisfied with the parent-instruction package and the information

provided. Of the two parents who did not report satisfaction, one seemed simply

indifferent to the instruction and attributed some of her indifference to her poor

attendance (which was due to scheduling conflicts). The other parent did not feel

the information was useful and was, therefore, dissatisfied.

P.I.E. instructor effect. Because instructor effects have been previously noted

in influencing parent involvement (Hoover-Dempsey, Bassler, & Brissie, 1987), an

additional analysis was completed on the posttest data which compared the effect of

parenting group instructor on outcome measures for the parenting group. (Two

instructors taught the parent workshops; one had one class of 9 parents while the

other had two classes which also consisted of 9 parents each.) Table 13.16 presents

these results. No significant effect due to instructors was evidat on child or

family functioning measures.

Intervener ratinus. The rating of the parents by the child's preschool teacher

at the time of first posttest would appear to have some predictive utility. Because

most direct interveners feel confident that they can accurately identify parents who

are motivated and engage in a high quality of involvement with the child's interven-

tion program, it was thought that this data might be useful in predicting parental

success in implementing the parent program. Table 13.17 shows the correlations

between the child's total developmental scores at first pr;sttest and the intervener

ratings of the parents. It can be seen that intervener rating of parent attendance
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Table 13.16

Comparisons of Effect Due to Instructor at Posttest #1 in the 1986 Parent Involvement Study

Variable

Instructor #1 Instructor #2
P

Value

i (SD) %Ile n i (SD) %Ile n

CES-D (depression) 29.33 5.68 9 35.44 13.73 18 .22

PSI-Total 245.89 32.38 77 9 259.89 44.27 86 18 .41

PSI-Child 114.67 18.90 82 9 122.61 17.07 90 18 .28

PSI-Other 131.22 14.26 68 9 137.28 28.75 75 18 47

FACES-Adapt 3.89 2.37 9 5.50 6.73 18 .37

FACES-Cohesion 6.22 9.43 9 8.22 7.16 18 .54

FACES-Total 10.11 8.77 9 13.72 11.63 18 .42

Battelle Total (DO) 56.45 14.3 9 66.02 14.5 18 .12

Table 13.17

Correlation Between intervener Ratings of Parents and Children's Total Battelle
Scores at Three Posttests In the 1986 Utah Parent involvement Study

Teacher Rating Posttest 1 (n = 50) Posttest 2 (n = 38) Posttest 3 (n = 42)
allm

Parent Attendance -.08 .08 -.06
p = .60 p = .63 p = .73

Parent Knowledge .07 .09 -.02
p = .61 p = .59 p = .89

Parent Support .23 .28 .19

p = .12 p = .09 p = .22
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and knowledge is poorly correlated with children's Battelle scores. Intervener

rating of parent support is most highly related to the child's developmental scores

at ali three posttests; but the correlations are still small.

Other analyses revealed that intervener rating of parent knowledge (r[23] =

-.06, 2. = .393) and parent supporL (r[23] = .25, p = .123) were not significantly

correlated with actual parent attendance. Not surprisingly, intervener rating of

parent attendance and parent attendance at parent training sessions were signifi-

cantly and positively related, r[23] = .47, 2. = .011. (Considering that intervener

rating included factors beyond the parent training sessions, such as attendance at

IEP meetings, this moderate correlation is as would be expected.)However, in this

study, the predictive utility of intervener ratings are not confirmed.

Follow-up teacher ratinos. At the time of the second posttest, some children

had entered the public schools. Of the 40 children who administered the second

posttest, 17 remained at DDI or in similar programs, and 1 had dropped out of school

services altogether. The remaining 12 (6 in the parent instruction group and 6 in

the comparison) represent those who had moved into the public schools. Because of

the small sample size, no real conclusions can be drawn. It appears thus far that

few differences are apparent in the two groups as reported by teachers (see Table

13.18).

Conclusions

The primary analyses comparing the center-based group and the center-based plus

parent instruction group on both child development and family measures showed that

the children and families in the parent instruction group did not have a significant

advantage over the center-based group. These are also the primary findings in the

1985 Utah Parent Involvement Study and in the Des Moines Parent Involvement Study.
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Table 13.18

11/410c School Teacher Ratings of Children who had Participated in
The 1986 Parent Involvement Study

Center-Based Program Center-Based + PIE

Da.

Value ES^(SD) n (SD)

Teacher rating of parent's:

Attendance 5.0 .89 6 4.5 1.2 6 .48 -.56
Support/Participation 15.8 2.8 6 16.8 5.9 6 .72 .29
Knowledge

% Children eligible for

12.5

100.0

3.5 6

6

14.2

100.0

3.4 6

5

.42 .48

mos Ow.

Special Education

% Time In regular classroom 16.7 6 12.5 6 .85

% Time in self-contained
classroom

83.3 6 47.2 6 .21

% Time In resource room 0.0 6 0.0 6 -
% Time in other classes 0.0 6 20.0 6

Child's attendance % Good 33.3 2 16.7 1 Not oomputed due
% Excellent 66.7 4 83.3 5 to sma'l sample size

NOTES:
Center-Based + PIE - Center-Based

Center-Based SO

However, in this study, the analysis of the parent-child interaction tapes

showed a significant advantage for the children in the parent-interaction group in

the warmth, sensitivity, responsiveness, praise, acceptance, and directiveness. In

addition, when the Battelle scores were compared for the children whose parents went

to most of the instructional sessions with those scores of the children in the

center-based group (and, therefore, did not attend any instructional sessions), the

children in the instructional group had a significant advantage in the personal-

social and cognitive subscales and in the total scores at Posttests #2 and #3.

Consequently, since the findings are not all in agreement, the interpretation is

not clear as to whether the children benefitted from their parents learning the

techniques and information offered them in the PIE instructional sessions or not.

In other words, the question remains, at least in terms of child effects, as to
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whether there are actual differences between groups as a result of the parent

participation in the instruction, or whether it might be a problem of sensitive

enough measures. The results of the testing next year, especially the child

development measures and the videotape analyses, will help answer this question.

Given that parent instruction is relatively inexpensive, the additional costs

involved would appear to be money well spent if additional surporting evidence can

be found which demonstrate child and family gains with the addition of a parent

instruction program to a center-based preschool intervention program. Since

increased parent attendance appears to be associated with higher developmental scores

for the child, efforts should be made to encourage parent attendance through

incentives or other means. While this might add slightly to the costs of the

parenting program, it might encourage parents to remain in the program when they

might otherwise drop out.

Future Plans

Next year is projected to be the final year of follow-up for this study. The

subjects will be tested with the same battery of tests, including both the child

development measure and the family measures used in the past. It will need to be

determined whether to use the Battelle Developmental Inventory becauge some of these

children may be near the upper limit of the scale. Videotaping of parent-child

interaction will be done. The videotapes from the second posttest will also be

analyzed. The Des Moines Parent Involvement study has used measures of child self-

esteem. These are being considered in the search of sensitive measures to use.

Child adjustment may be a more accurate measure than child development per se.

Measures of parent self-esteem are also being considered.
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ASSOCIATION FOR CHILDREN WITH DOWN SYNDROME (ACDS)

Project #14

COMPARISON: Children with Down syndrome -- center-based program versus center-
based program plus Parental Involvement (Individualized Parent Training)

LOCAL Colmar FINRSIOM Fredda Stimell, Executive Director, Association for
Children with Down Syndrome kACDS)

EIRI COORDINATOR: Lance Mortensen

LOCATION: Bellmore, NY (Long Island)

DATE OF REPORT: 10-9-89

Rationale for the Study

Perhaps the most persistent of the

popular issues concerning early inter-

vention is the generally accepted state-

ment that involving parents heavily in

the intervention programs of their

children results in more effective

intervention services.

In both the early intervention

literature (Peterson & Cooper, 1989) and in a recent statute (P.L. 99-457), a case

for parental and family involvement has been made. The case in the research

literature has been made almost universally. White et al. (1987), in a review of

previous reviews of early intervention efficacy, found that parent involvement was

the most commonly cited concomitant variable of intervention effectiveness with 26

of 27 reviewers concluding that "more is better."

Public Law 99-457 mandates the development of an Individualized Family Service

Plan (IFSP) and requires that a statement of the family's strengths and needs
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relating to enhancing the child's development be included as well as the major

outcomes expected for the child and the family. Thus, given the great emphasis on

parent involvement in the field and in legislative mandates, one might surmise that

the major issues related to parental involvement have been explored and there is

little need for further research. Three provocative findings suggest that this may

not be so.

First, Casto and Mastropieri (1986), in reporting the initial results of a

meta-analysis of the early intervention research, found that parents could indeed

be effective intervenors, but programs that heavily involved parents in addition to

mary services provided by professionals did not appear to be any more effective

than programs that did not. In addition, they pointed out the fact that most of the

studies that had investigated the question of parent involvement directly had been

done with disadvantaged rather than handicapped children, had many methodological

flaws, used narrow and often inappropriate outcome measures, and did not verify

whether parents in high involvement groups actually participated to the extent they

were supposed to in the intervention program.

Second, in reviewing outcome measures used in previous intervention research,

Casto and Lewis (1984) found that family outcomes have been assessed infrequently

in past research, accounting for less than 10% of outcome measures collected.

Third, White et al. (1989), in a review of 172 early intervention studies that

included a substantial parent involvement component, concluded that parental

involvement studies could be subdivided into two main categories: (1) studies that

used parents to assist in some way with the developmental therapy of their children,

and; 2) studies in which some type of support was provided to parents and/or family

members. They found that 80% of the studies were limited solely or primarily to

using parents as developmental therapists for their children, with support service

receiving little research attention.
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Given the above findings, it was deemed important to further investigate issues

related to parental involvement. Since parents were used principally as therapists

in 80% of the studies reviewed by White et al. (1989), this issue was chosen for

further investigation.

Chtendevy cd the Study

The Association l'or Children with Down Syndrome (ACDS) had a basic parental

involvement program in place before this study was begun. This basic program

included a nine-week course in effective parenting, parent support meetings, a

fathers' rap group, a sibling group, peer counseling, and general family support

services from an ACDS social worker. This relatively "rich" parental involvemen_

program provided an opportunity to ascertain if teaching the experimental group

parents specific skills in working with their child would be powerful enough to show

group diffe:ences as pr2vious research has suggested. Specifically, the research

question investigated was whether assisting parents in implementing specific teaching

strategies would result in significant gains in child and family outcomes over the

existing center-based and parent involvement program.

Program organization. The Association for Children with Down Syndrome (ACDS)

preschool program was a privately operated program consisting of several program

units directed toward children at various developmental levels. The infant program

unit was for children from birth to approximately 14 months of age, while the toddler

and preschool program was directed to children from 14 months to 5 years of age.

At age 5, children were referred to their local public school district's Committee

on Special Education for appropriate educational placement.

Curriculum in the program was based on a Piagetian model of development and

assumed that young children with Down syndrome follow the same sequence of

development as nonhandicapped children and can show gains in developmental skills.

The primary goals of the program were to have each child with Down syndrome working
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at his/her optimal potential by identifying learning strategies and effective

teaching techniques for the individual child in all the following developmental

areas: gross motor, visual-fine motor, communication (receptive and expressive),

self-help (feeding, dressing, grooming, and toileting), socialization (awareness of

self, adaptation to environment, adaptive behavior, play skills) and cognitive

(object permanence, generalization, and concept development). The intervention

program evaluated by this study lasted from September 1987 to June 1988.

An underlying assumption of the program was that interventions should be

implemented using principles of behavioral psychology and reinforcement. Behavioral

interventions were based upon the applied analysis of behavior, were habilitative,

prescriptive, and emphasized positive reinforcements that can occur in the

educational environment. The goal was to oromote developmentally appropriate and

socially accepted patterns of adaptive behavior by reinforcing appropriate behaviors.

ACDS utilized a transdisciplinary approach to the early intervention program

consisting of special education teachers, assistant teachers, speech/language

pathologists, social workers, psychologists, physical therapists, occupational

therapists, nurses, movement and music specialists, volunteers, students and a

consulting pediatrician-geneticist. The teacher acted as the team facilitator in

integrating the expertise of the entire team. Team meetings were iield to discuss

the progress of individual childrer. as well as to develop strategies for programming.

Staff also met with parents on an individual basis at least once a year or more

often as needed.

The curriculum. The basic curriculum for the center based program used a number

of published early childhood education and special education curriculums such as:

You and your small child (Karnes, M.B., 1982; Circle Pines, American Guidance

Service, Inc.); Sequenced Curriculum for the Severely and Profoundly Mentall

Retarded and Multiply Handicappel (Kissinger, M. E. M., 1981; Springfield: Charles
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Thomas Publisher); Down syndrome oroorams, Universitv_of Washinaton/Complication of

programs (Hayden, A., 1981; Seattle: Child Development and Mental Retardation Center,

University of Washington); Time to begin (Dmitrieu, V., 1982: Milton, WA: Caring,

Inc.).

A typical instructional day included sensory integration, small and large group

instruction (in all areas of development), individual task time, and free exploratory

play activities. Throughout the day a range of therapeutic services were implemented

for goals such as eye to eye gaze, orientation to name, attending skills, and other

adaptive behaviors. As children got older, activities were planned to emphasize

independence and functional skills in order to prepare children for integration into

the least restrictive environments. Data collected from children's IEPs, formalized

assessments, informal behavioral observation and standardized checklists were used

for program evaluation.

As noted earlier, there was a pre-study parent involvement program in place.

The parent involvement activities are described below.

Optional intervention services. In addition to the basic program for each

group, ACDS provided a variety of additional activities and services for families

who chose to participate. Families in either the Basic or Expanded Services group

were eligible to participate in these services. Most of these services were provided

throAh the social work/family services department. These services included:

Fettle's Meetings - A father's rap group was held several times each year in the

evenings and was led by a social worker.

Coffee and Conversations - All parents were invited to group meetings held once per

month to gather information, discuss concerns and bring up relevant issues.

Horne Visits - Home visits were made on a monthly basis for infants. Toddler

families were visited twice yearly. The minimum number was once per year. Families

with acute needs received more home visits on an 'as needed' basis.
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STEP- Systematic Training for Effective Parenting (American Guidance Service),

a program designed to enhance parenting skills, was offered in a nine-week course.

Siblings - Siblings wPre invited on a specifically planned day to participate

in a shortened school day. A series of sibling raps were offered to inform siblings

about Down syndrome, enabling them to meet other siblings of children with Down

syndrome and provided siblings with an opportunityto express concerns and feelings.

Share - A group meeting was held once per month for the parents of students

graduating from ACDS. This was designed to help prepare parents to separate from

ACDS, familiarize themselves with the child's needs, become advocates for their

children and to understand the available public school programs for Special

Education.

Peer Counseling - Peer counselors were parents of children with Down syndrome

who received systematic training through the Family Services Department to advise,

counsel and provide support and information to new parents. Peer counselors were

available to go to the hospital or the home when new babies with Down syndrome were

born. Peer counseling was designed to be short-term and time-limited.

Sochd Work SerWces - The social workers served as liaison between the

transdisciplinary team and parents. They offered referrals, resources, and concrete

services such as: referral to social services, public assistance, fOod stamps, day

care, etc., as well as providing direct care information for out of state families

and agencies. The social worker assisted the child's family and teacher in

developing strategies for working with the individual family as well as to help

facilitate a parent-professional partnership. Conferences, relating to issues

concerning childrcx with Down syndrome and their families, were scheduled. A

systematic information data base on all other related services and agencies was

established and maintained.
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Personnel

Services were provided by a multidisciplinary staff of 75 people who served

approximately 130 Down Syndrome children. Each child was provided services by a

transdisciplinary team that has been assigned to that child. The way in which the

staff were incorporated into the program is described next.

S.TeacherslAssistant Teachers were the primary facilitators of the team. M. rJ

level special educators were responsible for knowing each TEP that has been

designed with each team member's input.

Social Workers interfaced with teachers to develop strategies for working with

individual families and facilitated a parent-professional relationship.

PsYcholooists provided child assessment (formal and informal) and parental

counseling and training.

Registered Nwses cared for youngsters who did not feel well, and acted as a

resource to keep parents and staff up-to-date on health and safety issues.

Speech Pathologists provided the children at ACDS with an intensive speech and

language therapy program both on an individual and group basis to minimize the severe

delay in the area of language development and speech most children with Down syndrome

exhibit.

Physical Therapists followed a neurodevelopmental and sensOry integration

approach where each child was brought through the stages of development usinc the

prior stage's components as a building block for the next stage.

Occupational Therapists et ACDS worked within the child's occupation (i.e.,

play), by evaluating and developing a course of therapy to enhance sensory, gross

and fine motor, activities of daily living and behavioral and perceptual skills.

The Movement and Dance Specialist worked with children from their earliest

months at ACDS. Music, which is stimulating and expressive, helped motivate each

child to learn and to use his/her body coordination.
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Volunteers (including student and community residents) who came to ACDS from

the surrounding communities were trained in specific tasks within the educational

program.

Methods

Subjects

All children in 'he study had Down syndrome. There were 23 preschoolers in

the basic parental involvement group and 26 in the expanded parental involvement

group.

Recruitment. The project served families with children with Down syndrome in

Suffox and Nassau Counties, New York state. A few children from surrounding counties

on Long Island were also served through interagency agreements. Subjects qualified

for inclusion in the study if they had a diagnosis of Down syndrome. They were then

matched according to their performance on the Uniform Performance Assessment System

(UPAS) and randomly assigned to the existing parental involvement program or to the

expanded parental involvement program. Children who had Down syndrome and other

complicating conditions (need of additional family support, severe developmental

delay, seizures or other medical difficulties) were enrolled in the ACDS "Extended

Day ClassrocA," and were not included in the study. All families-in the program

were invited to participate through written announcements and group discussions led

by program staff and EIRI personnel. All families who elected to participate

underwent an informed consent procedure and signed consent forms. A few families

chose not to part4cipate due to personal reasons and to involvement in other

research.

Assignment to groups. Developmental level in months was measured by the child's

score on the full Uniform Performance Assessment System (UPAS) that was administered

by classroom teachers in the fall of 1986. Names were listed in six groupings by
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chronological age of the child. Groups were: 0-13 months; 14-20 months; 21-28

months; 29-36 months; 37-45 months; 46-58 months. The list also included information

concerning sex of the child and whether the child had a heart condition. The first

two names on the list were considered a pair, the third and fourth a second pair,

and so on through the list. In each of the pairs the first member was assigned a

group by the use of a table of random numbers. The other member of the pair was

assigned to the other group.

Demographic characteristics. The basic parental involvement group and expanded

parental involvement group were compared for gender distribution and heart condition

and found to be similar. Tables 14.1 and 14.2 depict demographic characteristics

and show pretest performance for children in each group. As may be noted, both

Groups were statistically significantly different at pretest in only one area at the

.05 level and 3 additional areas at the .10 level. The expanded intervention group

reported fewer stressful life events at time of pretest (p = .05). This variable

and the years of education for fathers (.06) were used as covariates in posttest

analyses

Suldect attrition. One child died of a respiratory condition during 1988. This

subject was the only attrition the study suffered. Twenty-six children and their

families were treated during the 1987-88 year and were the group uied for follow-

up. Twenty-three children and their families constituted the comparison group.

Intervention Progranns

Children participating in both groups received the same basic center-based

program, which included the types of parent involvement described above. Those

childr in the expanded parental involvement program received additional

individualized parent involvement activities. The content of both programs is

described below.
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Table 14.1

Comparability of Groups cmn DemcmparMlic Characteristics for Now York Study

Variable

Basic
Intervention

Expanded
Intervention

p

Value
ANOVA

F ESSO n g SO n

Age of child in months as of 33.3 (14.9) 23 34.1 (15.0) 26 .86 .03 +.05

7/1/88

Age of mother in years 36.6 (4.8) 20 35.1 (5.1) 24 .74 .11 -.3:

Age of father in years 37.1 (5.1) 20 36.6 (5.6) 24 .78 .08 -.10

Percent Male* 52.2 ... 23 53.9 --- 26 .91

Years of Education for 14.4 (1.8) 23 14.2 (2.0) 24 .68 .17 -.11

Mother

Years of Education for 15.4 (1.8) 22 14.2 (2.2) 24 .06 3.85 -.67

Father

Percent with both parents
living at home*

100 .... 23 92 --- 24 .16 2.0 -.41

Percent of children who are
are Caucasian*

100 --- 23 1CO ... 24 1.00 .00 .00

Hours per week mother
employed

7.0 (11.1) 23 8.6 (13.7) 24 .68 .18 +.14

Hours per week father
employed

42.4 (7.3) 19 41.8 (5.8) 18 .79 .07 -.08

Percent of mothers employed
as technical/managerial or
above*

17.0 ... 23 17.0 .... 24 .95 .00 -.02

Percent of fathers employed
as technical/managerial or

above*

52.4 G. 40 CB 23 71.4 21 .20 1.7 +.39

Total household income $52.045 (S22,994) 22 $55,304 ($20.724) 23 .62 .25 +.14

Percent of income spent on
unreimbursed medical/edix.
expenses for child

4.0 --- 16 2.0 --- 13 - .43 .62 +.30

Percent receiving public
assistance*

4.3 ... 23 11.5 .... 24 .33 .98 -.29

Percent of children in daycare
more than 5 hours per week*

4.4 23 4.4 .... 23 1.0 .00 .00

Number of siblings 1.4 (1.1) 23 1.6 (1.2) 23 .70 .15 +.18

Percent with English as 100 23 100 --- 23 1.0 .00 .00

* Stlfistical analyses for these variables were based on a t-test where those children or families possessing the
trait or characteristic were scored "1,* and those not possessing the trait were scored *0."
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Table 14.2

Comparability of Groups on Pretest Measures for New York Study

Basic
Intervention

Expanded
Intervention

ANOVA
F ES

P

ValueX (SD) 4ile n X (SO) n

Age in months at Pretest 32.3 (14.9) 23 33.1 (15.0) 26 .03 +.05 .86

Battelle Developmental
Inventory (BDI)

Raw Scores for:
Personal Social 75.4 (28.0) 23 82.1 (34.8) 26 .54 +.21! .46

Adaptive Behavior 48.5 (27.3) 23 51.1 (17.2) 26 .33 +.10 .57

Gross Motor 40.0 (19.9) 23 40.3 (17.7) 26 .00 +.02 .96
Fine Motor 21.9 (21.4 23 23.8 (8.9 26 .67 +.09 .42
Receptive 13.9 (36.9 23 15.0 (5.4 26 .63 +.03 .43
Expressive 16.5 (25.1 23 18.6 (7.8 26 1.03 +.08 .32
Cognitive Total 25.4 (7.5 23 27.1 (8.9 26 .51 +.23 .48

TOTAL 241.7 (77.3) 23 258.4 (95.1) 26 .45 +.22 .51

Parent Stress Index (PSI)'
Child Related
(range 50 to 235)

102.2 (17.2) 60 23 104.0 (20.9) 64 25 .10 -.10 .75

Other Related
(range 54 to 270)

119.4 (33.6) 46 23 114.5 (25.8) 40 25 .33 +.15 .57

TOTAL
(range 101 to 505)

221.5 (46.9) 50 23 28.4 (44.9) 46 25 .05 +.07 .82

Family Adaptation and Cohesion
Evaluation Scales (FACES)*

Adaptation
(range 0 to 24)

5.22 (3.0) 23 3.69 (2.8) 25 3.36 +.51 .07

Cohesion
(range 0 to 30)

4.42 (3.4) 23 5.21 (3.0) 25 .18 -.23 .67

Discrepancy
(range -80 to 80)

12.1 (8.0) 23 9.4 (9.5) 25 1.1 +.34 .30

TOTAL
(range 0 to 80)

7.74 (3.2) 23 6.92) (3.0) 25 .85 +.26 .36

Family Resource Scale 126.2 (17.5) 65 23 132.2 (16.4) 75 25 1.52 +.34 .22
(FRS)6

. Family Support Stale 36.8 (11.2) 77 21 32.6 (12.8) 69 25 1.47 -.38 .23
(FSS)6

Family Index qf Life 10.0 (6.6) 40 23 6.4 (5.9) 69 26 3.95 +.55 .05
Events (FILO'

Effect Size (ES) is defined here as the difference between the groups (Expanded minus Basic) on the ANCOVA scores.
divided by the standard deviation of the Basic Intervention Group (see Cohen. 1977; Glass, 1976: Tallmadge, 1977
for a more general discussion of the concept of Effect Size.

'Statistical analysis estimates for PSI and FILE were based on raw scores where low raw scores are more desireable.

Scores for each subscale of the FACES are derived from the "ideal" score reported in the technical manual. Scores
reported in the table indicate the distance from "ideal" in raw score units. A score of 0 is best (see Appendix
A for details).

a Analyses for the FSS and FRS are based on raw scores indicating the number of F.upoorts or resources indicated by
the family as being available. Higher scores are considered better. No aorming sampit is reported for this
measure. To assist with interpretation, a percentile score is reported in the table based on all pretests collected
as a part of the Longitudinal Studies.
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Basic intervention. Both groups received the basic services of the ongoing

ACDS center-based programs. This program varied depending on the age of the child

as described below.

hNWnt Classes were held at the school two times per week where parents and

infants met for individual direct service programming with the transdisciplinary

team. Individualized programs were developed and implemented during two hours of

direct services. At each session, parents received written suggestions and printed

educational materials for them to continue working on at home. Pertinent workshops

were presented on a monthly basis, which also included rap sessions for parents.

In addition, monthly home visits were made by the infant teachers. Specialists may

also have accompanied an infant teacher on a home visit. The infant program included

children of age 2 months to 14 months. An average day included:

9:30 - 9:45 Movement therapy which included dancing and exercising

9:45 - 11:30 Direct services, with parents, infants, transdisciplinary team
members to individualize sensory stimulation programming

11:30 - 12:30 Parents from morning and afternoon classes meet for Rap with
the Family Services Department. During this time the children
remain in the infant classroom with the transdisciplinary team
and interventions are continued. Afternoon Class - p.m. Parents
come to classroom after Rap and follow same schedule as above.

The ToddlerandPreschoolClasses were held at the school for three hours a day five

days per week. Children were transported via bus or by their parents to the school.

Notebooks were used for daily communication between staff and parents. Formal

parent-teacher IEP conferences were held a millimum of twice per year. Parents

received a mid-year and year-end developmental report on their child's progress.

Individual and group social services to the lamilies were available on an "as needed"

basis. Home visits were made by staff memhers on a twice yearly basis. An open door

policy was maintained for the first few weeks of the toddler program or for any child

starting school for the first time in a preschool class to facilitate the child's

adjustment to the classroom. Parents were otherwise requested to schedule visits
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a minimum of once per month to see appropriate personnel and to participate in the

classroom programming and learn techniques that they could carry out at home with

their child. Workshops were offered to parents on topics of interest by specialists

from ACDS as well as outside professionals. A typical daily schedule for a younger

toddler included:

9:30 - 10:00 Sensory stimulation/free play

10:00 - 10:45 Small group activity. Children are taken from the group for
individual work on developmentally appropriate tasks and to
receive therapy.

10:45 - 11:00 Large and small group activity as well as painting, shaving
cream, rice, water, and other sensory play.

11:00 - 11:30 Gross motor activity. Obstacle course with tunnels chairs,
ladders, etc. Also circle time to teach concepts such as in-
out, on-off, and to play drums, bells, or sticks. Music to
learn name, eye to eye gaze, attending skills/feeding skills.

11:30 - 12:00 Lunch time

12:00 - 12:30 Language circle, learn words and free play while getting ready
for bus.

A typical daily schedule for an older toddler included:

9:30 - 10:00 Exercise gross motor and sensory stimulation

10:00 - 10:45 Individual task and therapist time, small group/free play

10:45 - 11:00 Large and small group, arts and crafts using sensory materials

11:00 - 11:30 Gross motor course, concept circle, teaching songs and name
identification.

11:30 - 12:00 Lunch/feeding

12:00 - 12:30 Free play, story, group activities

12:30 Dismissal

Process for selecting child's goals. Children in all units were trained on

specific individual skills as determined by the following procedures.

Behavioral observation of child by teacher/OT & PT/speech therapist/
psychologist using checklists as guideline.

Transdisciplinary team meeting to discuss the developmental needs of the
child.
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Specific target behavior selected and criteria for acquisition of behavior
determined in transdisciplinary team meeting.

Baseline behavior observed on target behavior by psychologist or trained
observer in classroom using General Observation Sheet.

If work on behavior was appropriate as seen by baseline observation it is
discussed with parents.

Teacher and/or other staff members trained to implement in classroom.

The pool of potential behaviors to be addressed as a part of the intervention

program came from developmental assessments made by physical and occupational

therapists, speech therapists, and teachers. Each of these professionals used

assessment tools that emphasized thei, particular training expertise. For example,

the teachers used the Uniform Performance Assessment System (UPAS), a curriculum-

based criterion referenced scale which divides developmental skills into: pre-

academic, communication, social/self-help, gross motor categories, and includes a

specific inappropriate behavior checklist. Items for the UPAS were taken from

existing developmental scales.

Professionals trained in disciplines other than teaching used instruments and

procedures designed to focus on child developmental status in those areas of specific

expertise of the particular discipline. For example, physical therapists assessed

mobility skills, and occupational therapists assessed functional movement patterns.

Speech, language, and communication skills were assessed by the speech therapists.

Items from all of these child performance assessments were collected on checklists

that were kept in the child's folder and updated daily. Rather than relying on the

memory of those working with the child, the exact number of occurrences of specific

behaviors of each child were observed and recorded.

After data from various instruments and clinical assessment were summarized

during weekly staff meetings, behaviors that the child was ready to learn were

isolated and staff discussed the child's current overall functioning to select the

most salient behaviors to be addressed as a part of the intervention for that child.
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Parents gave routine written and verbal input on areas of concern to them. These

areas were observed and assessed by staff. When all of these measures had been

integrated, the situation was discussed with parents and specific training sequences

were developed that included the child's most immediate needs and the materials and

rewards that were most effective with the child.

Although any of the over 100 pages of items on the transdisciplinary assessment

instruments could have been identified as the child's most appropriate and

significant learning need, certain skills were identified more frequently as being

needed by children with Down syndrome in the birth to five year age range.

Behavioral training programs had previously been written for some 60 skills.

Additional programs were written as the process described above had identified other

skills pertinent to a particular child's development. Each of these programs was

described as a specific sequence with suggestions for rewards and criteria for

completion included. These training programs were implemented by the staff in the

center-based program.

Expanded intervemtion. Parents in the expanded parental involvement group

received the same services as parents in the Basic Services Group except they were

also given additional services designed to enhance their abilities to tutor their

child in specified skill areas. A series of videotapes were develOped by project

staff to use in training parents to teach certain specified skills to their child.

Five basic areas were covered on the tapes. They included: (1) having the

child come to the parent; (2) compliance training; (3) preacademic, quantitative,

and linguistic learning; (4) toilet training; and (5) prosocial behavior. The

videotapes were made by the school psychologists and used live actors for realism.

Examples were interspersed with the training of the parents for each category.

Practical examples were used (such as rewarding the child for coming when called)

so parents could easily see what the desired behavior was and how to reinforce it.
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ACDS staff who were experienced in working with parents had found that although

parents might learn to teach one skill effectively, and there may have been general

understanding of a new concept, it was necessary to train parents for each new skill.

The videotapes targeted compliance behaviors as well as skills in critical

developmental areas.

The parents in the expanded intervention group were trained individually in the

use of the procedures to teach the skills needed by the child and were asked to work

with the child at home. This training included teaching the parent the procedures

to be used and criteria for attainment of the skill. Parents were then required to

demonstrate their ability to teach the skill. Repeated contact was made by a

licensed psychologist. Training included a monthly 1 hour face-to-face individual

tutorial session, and weekly follow-up telephone calls by the same

psychologist.Parents were also be given a written copy of the training sequence and

a calendar-like chart to keep a record of home training completed. Parents used the

record as a prompt to tell the psychologist during the weekly call of the amount of

training activities performed. The project social worker also contracted parents

to ensure that the parents' intervention activities were proceeding smoothly. When

a child reached criteria on each skill, a new program was implemented on the next

target skill to be trained.

Treatment Verification

A number of procedures were used to verify that treatment was implemented as

intended. They included:

Collection of attendance data. Child attendance in the regular program was

recorded. The parent's attendance at training sessions was also recorded. Reasons

for any extended absences were recorded. Experimental group children attended an

average of 170 days. Comparison group Oildren averaged 174 days in attendance.
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Optional service attendance. As seen in Table 14.3 both the basic and expanded

groups had approximately the same attendance to the optional services. Because so

many different optional services were offered it was thought expedient to check

parents' attendance at activities in case there was a difference between the basic

and expanded groups.

Table 14.3

Optional Service Attendance for Basic and Expanded Services Groups

Activity

Basic Expanded

(%) N (%)

Back-to-School Day 16 19 (73
Sibling Day
Father's Breakfast

13

9

(57

(40
13

11

(50

Holiday Party 8 (35 11 42
IEP Conference 18 (78) 23 88
Special Friend's Day 10 (43) 6 23
Average Number of Parent 4.1 (46) 3.9 (43)
Participation in Classroom

TOTAL NUMBER OF FAMILIES 23 26

'Parents were asked to participate once a month in the classroom.
There were a total of nine times (9 months) parents were asked
to participate.

Parent report of tutoring at home. Parents in the expanded services group were

called weekly to report to the psychologist who performed the individual training

of the amount of training actually implemented each day and to discuss any problems

occurring during tutoring.

Site review. A formal site visit was made June 1, 1988 by the site coordinator

and Diane Crutcher, who was then che Executive Director of the National Down Syndrome

Congress. The site review was conducted by Carol Tingey of USU, Diane Crutcher,

Executive Director of the National Down Syndrome Congress, Emily Lewis, Assistant
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to the Executive Director of the Association for Children with Down Syndrome, and

Fredda Stimell, Executive Director of the Association for Children with Down

Syndrome. Two parents from the program also participated. The site review was

conducted as part of the treatment verification process, which is described in the

Treatment Verification Handbook for Research Sites (Frede, 1988), and was implemented

according to the general procedures described in the Guide for Site Reviews for EIRI

Research Sites, which is found in Part II of the handbook.

The site review team members evaluated the program through information gained

from observations of early intervention, interviews with the service delivery staff,

examination of the child folders, and inspection of the facility. The site review

team evaluated the program in four categories: (1) services for children, (2)

interactions between staff and children, (3) curriculum, and (4) administration and

management. A complete description of the site review is available upon request.

The results of the Services to Children category showed that appropriate

assessment procedures are used, both at entry and at periodic times, and that every

child folder checked had a current IEP with input from parents as well as the staff.

Results from the Interaction Between Staff and Children category showed that

children received both individualized attention and the opportunity to appropriately

act independently. The curriiculum activities were appropriately de;igned, and the

classroom environment was bright and attractive. The Administration and Mangement

category also showed signs of exemplary status, as the ACDS staff is both well

qualified and evaluated regularly. The supervisory board meets at least monthly,

and the professional advisory board at least biannually. In sum, results of the site

review indicated that all criteria were fully met in all categories. Based on these

findings, no further recommendations were offered.

Cost of alternative programs. The cost for the basic center-based program and

the center-based plus parent involvement program was determined using the ingredients

4L



ACDS

460

approach (Levin, 1983). The ingredients approach is a systematic, well-tested

procedure for identifying all of the social costs for implementing alternative

programs, including costs that are often omitted from cost analysis such as

contributed (in-kind) and shared resovrces. In this approach, an exhaustive listof

resources used by each alternative is developed, and the ingredients are costed

according to observed market values (e.g., salaries) or opportunity cost (e.g.,

parent time). An opportunity cost is the value of a resource in its next best

alternative use. For example, parents participating in intervention activities could

have been eengaged in other productive activities; these foregone activities

represent a cost to parents. Since we have no information about any one individual's

opportunity costs, we estimated the value of an individual's time based on national

data. The amount of parent or non-parent volunteer time required for the study was

assigned the pecuniary value of $9 per hour based on the "median usual weekly

earnings for full-time work" plus benefits (U.S. Department of Labor, Bureau of Labor

Statistics, 1989).

All costs are in 1990 dollars. In cases where program costs were compared over

several year, costs were adjusted for inflation using the Fixed Weighted Price Index

for state and local government purchases (Bureau of Economic Analysis, 1988). In

addition the total costs of program and contributed resources were discounted using

discount rates of 3% and 5%. Discounting adjusts the costs for the real rate of

return that the program expenditure may have earned had the money been invested

elsewhere. Inflation adjusts for only the nominal changes in money over time.

For both programs, ingredients included direct service and administrative staff,

occupancy, equipment, materials and supplies, miscellaneous, and contributed

resources. The cost of the center-based plus parent involvement program is simply

the cost of the basic center-based program available to 121 children plus the

additional direct service, administrative, materials and supplies, miscellaneous,
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and parent resources required to operate the parent involvement program for 26

children during 1987-88. Table 14.4 presents the cost per child of these resources

consumed by each program in 1990 dollars and at several discount rates.

TWA, 14.4

Coil per Child for film York ACIDS (1987-88)

Resources Center-Based Center-Based & Parent

1. UNDISCOUNTED
Agency Resources

Direct service personnel $ 7,603 $ 7,956
Administration 552 620
Occupancy 1,128 1,128
Equipment 128 128
Materials/supplies 239 284
Miscellaneous 299 321

SUBTOTAL $ 9,949 $10,437

Contributed Resources
Volunteer Time 1,566 11566
Parent Time 0 726
Transportation 2,500 2,500

SUBTOTAL $ 4,066 $ 4,792

Total $14,015 $15,229

2. DISCOUNTED (3%) _
Total agency resources $10,872 $11,405
Total resoruces 15,315 16,641

3. DISCOUNTED (5%)
Total agency resources $11,517 $12,082
Total resources 16,224 17,629

NOTE: Totals may not add up due to rounding errors.

Direct service and administrative personnel costs included the base salaries

plus benefits according to the percentage of FTE allocated to each program.
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Occupancy charges included the annual rent the ACDS program paid for the facility

in which it is housed, an annualized cost for capital improvements, as well as

utilities, and insurance costs. Equipment costs were based on insurance estimates

of the market replacement value of the buildings' contents, which were annualized

to account for interest and depreciation. Materials and supplies and miscellaneous

charges were based on actual expenditures by each program on these resources.

Contributed resources included parent and volunteer time and child transportation.

Community members volunteered 13,400 hours, and student interns volunteered 435

hours. The estimate of parent time is based on the time parents spent in training

sessions, telephone rontact with the sociologist and psychologist, and the time

recommended by the program for working at home with their child. Total parent time

was estimated at 72 hours. While program records were available for the amount of

time parents spent in training and in phone contact, parent time spent working with

their children at home was not available and was thus estimated based on what the

program recommends. In addition, pediatric and cardiological examinations were

contributed by the medical community. The cost for medical telm visits were based

on their market value. Finally, the State of New York provided door-to-door

transportation for the children at no direct charge to ACDS or the parents. The cost

of this service is estimated based on a survey of preschool spicial education

transportation costs (Escobar et al., 1988).

Data CollPction

Outcome data were collected for chilOcen and families in both groups in the

spring of 1988. Measures were selected to measure the effects of the program on both

children and families in a way that allowed comparison to other studies of early

intervention as well as focusing in on some of the unique questions generated by this

particular study.
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Recruitment, trainina. and monitoring of dieonosticians. An assessment

coordinator and five diagnosticians were trained at the site by the EIRI assessmeht

coordinator on September 2 and 3, 1987. The coordinator was a licensed school

psychologist and had experience working with children who have Down syndrome. The

diagnosticians had experience and training with assessment for children with

handicaps. All assessment personnel reached criteria on training materials, and pre-

and posttesting for 1987 was completed without difficulty. The protocols were

essentially error free.

Pretesting. After parent consent was obtained and children were assigned to

groups according to their scorls on the UPAS, parents were contacted and individual

appointments were made with parents for the pretest battery consisting of: Battelle

Developmental inventory (BDI), Family Support Scale (FSS), Family Resource Scale

(FRS), Family Inventory of Life Events and Changes (FILE) and the Family Adaptability

and Cohesion Evaluation Scales (FACES III). The BDI was administered by a trained

diagnostician who was not involved in providing other services to the family or the

project and who was unaware of the child's group assignment. Testing occurred at

the center Wiere services were provided to all families. Parent report measures were

completed by the parents and returned to the diagnostician coordinator.

Pretesting in the Fall of 1987 was completed during the montli of September.

Parents were each paid $20 for participating. Since the newly trained personnel

all had considerable experience testing preschool children in other early

intervention projects in the drea, their experience with children and families made

the testing procedure run smoothly. Data concerning the children's progress on the

UPAS was collected in the regular methods and was included in the information

concerning pretest status of the children.

Posttesting. Posttesting occurred during the last two weeks of May and the

first week of June 1988. Appointments were made by the diagnostician coordinator
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and assessments were completed by trained diagnosticians who did not provide other

services to the family or the project and who were unaware of the child's group

aslignment. In addition to the pretest measures, the child's progress was measured

on the Vineland Adaptive Behavior Scale (to show behavioral attainment), Receptive

Expressive Emergent Language Scale (REEL) (to show communication competence), and

the Uniform Performance Assessment System (UPAS) as an additional measure of child

gain, and the child's behavioral style or temperament was assessed using the Carey

Temperament Scale. Parent's skill in working with the child on the target behavior

was recorded on video tape for analysis. A 3-point scale was developed to code the

parent and child interaction on these tapes. The degree of involvement of the

parents as reported by the staff was further delineated to get more accurate

'information concerning the effectiveness of the additional parent training. In

addition to progress as measured by the formal assessments, children were videotaped

in the classroom on the target behaviors. These teacher/child tapes were scored

similar to the parent/child tapes.

Results and Discussion

Results of posttest measures of child and family functioning are presented in

Table 14.5. Results of the child functioning measures indicate thai there were no

statistically significant differences at posttest between the basic and expanded

intervention groups on any of the measures.

The results of posttest measures oF family functioning appear as Table 14.6

From this table, it may be seen t at there were no statistically significant

differences at posttest between the groups. The consistent low effect sizes also

demonstrate how little difference there actually was between these two groups. The

FACES total score was significant at the .10 level and seems consistent with the
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Table 14.5

Posttest Measures of Child Functioning for Alternative Intervention Groups for New fork Study

Variable Covariatesal

Basic

Intervention GrOup

Expended
Intervention Group

ANCOVA

F

P

Value ES(SO) Adj. n (SD) AdJ. a

Age in onths at posttest 40.6 (15.5) 23 41.1 (14.9) 26 .01 .91 .03

Battelle Developmental
Inventory (ICI)*

Raw Scores

Personal Social 1.2.3 83.6 (21.2) 88.3 23 92.7 (31.0 86.5 26 .00 .91 .01

Adaptive Behavior 1.2.4 54.4 (13.1) 55.7 23 58.1 (13.7 67.0 26 .42 .52 .10
Gross Motor 1,2,5 46.6 (15.2) 47.2 23 45.3 (14.7 44.8 26 1.63 .21 -.16
Fine Motor 1.2.6 28.8 (8.2) 30.0 23 20.0 (9.9) 29.0 26 .34 .56 -.12
Receptive 1,2.7 16.5 (5.0 17.3 23 16.9 (3.4) 16.2 26 1.53 .22 -.22
Expressive 1.2.8 20.1 (6.8 20.8 23 20.5 (7.5) 19.9 26 .45 .51 -.13
Cognitive 1.2.9 29.7 (9.8 30.9 23 31.7 (10.6) 30.5 26 .08 .78 -.04
BDI Total 1.2 10 263.2 (76.3) 294.9 0 295.3 (26.4) 284.9 26 1.11 .30 -.13

R. (Age Equivalent)

Receptive 1,2.11 21.0 (10.5) 22.3 22 21.6 (9.0) 22.2 26 .39 .54 -.01
Expressive 1.2.12 16.2 (10.8) 15.2 22 17.6 (11.0) 18.4 26 .87 .36 .30

UPAS (Age Equivalent) 1.2,13 31.8 (12.4) 33.6 23 32.9 (14.3) 31.4 26 2.62 .11 -.17

Vineland

Raw Scores

Receptive 1,2,7 20.2 (3.8) 20.6 23 20.7 (3.1 20.3 26 .10 .76 -.08
Expressive 1,2.8 16.8 (9.2) 17.7 23 19.2 (11.3 16.3 26 .08 .76 .07
Daily Living Skills 1.2.10 38.4 (16.6) 41.6 23 41.3 (20.0 38.5 26 1.66 .18 -.19
Socialization 1.2.3 41.3 (7.8 42.7 23 43.2 (10.3 41.9 26 .15 .71 -.10
Gross Motor 1.2.5 20.7 (7.5 21.2 23 21.0 (7.0 20.6 26 .41 .53 -.08
Fine Motor 1.2,6 13.1 (4.4 13.8 23 13.9 (4.8 13.4 26 .21 .65 -.09
Adaptive Behavior 1,2.10 64.8 (13.0) 64.3 23 66.2 (13.3) 66.7 26 .43 .52 .18

Carle

Child's Temperament 1.2 3.1 (.3) 3.4 23 3.3 (.3) 3.3 23 1.40 .24 .33
Mother's View of Child 1.2 2.0 (.9) 1.9 23 2.0 (1.0) 21.0 20 .34 .56 .22

A

Covariates are all raw scores except where Wed: 1 Pretest FILE; 2 Education of Father; 3 BDI Pretest Personal/Sociel; 4 801 Pretest
Adaptive; 5 801 Pretest Gross Motor; 6 1101 Pretest Fine Motor; 7 BDI Pretest Receptive; 8 801 Pretest Expressive; 9 Pretest Cognitive;
10 801 Pretest Total: 11 SDI Receptive HE; 12 SDI Expressive AE; 13 SDI Total AE

The means for basic or w,snded education of father pretest scores were used in place of missing data so computations-could be made. There was
one missing basic and two missing expanded education of father pretest scores.

Effect Size (ES) is defined here as the differeKe between the groups (Expanded minus Basic) on the ANCONA scores, divided by the standard deviation
of the Basic Intervention Group (see Cohen. 1)77: Glass. 1976: Tallmadge. 1977 for a more ghneral discussion of the concept of Effect Size).

On the Carey scale, all child indices were averaged into one score. The possible ranges were from 1 (perfect baby) to 6 (msst difficult baby),
thus higher scores are worse. The mother's view of child was rated as: 1 worse than average; 2 average; 3 better than average.
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Table 14.6

Posttest Measures of Family Functioning for Alternative intervention Groups for the New York Study

Variable Coverlets'

Basic Intervention Group Expanded Intervention Group

NOVA
F

P
Vs lug AES; (SO) AO; n it (so) Aort %Be n.

Parenting Stress India (PSI)'

Child Related
(range 50 to 235)

1.2.3 108.7 (18.8) 108.8 71 23 104.4 (15.2) 104.3 44 24 AS .41 .24

Other Related

(range 54 to 270)
1.2.4 113.7 (30.1) 111.9 35 23 110.5 (20.7) 112.2 35 24 .00 .98 -.01

TOTAL

(range 104 to 505)
1.2.5 222.3 (44.7) 220.8 49 23 214.7 (29.3) 216.1 45 24 .15 .70 .11

Family Adaptation and

Cohesion Evaluation Scales
(FACES)*

Adaptation

(range 0 to 24)
1.2.6 5.6 (3.7) 5.2 23 4.0 (1.9) 4.2 23 1.19 .28 .27

Cohesion

(range 0 to 30)
1.2.7 4.7 (4.1) 5.3 23 4.9 (3.6) 4.1 23 1.41 .24 .29

Discrepancy
(range 0 to 80)

1,2,8 10.9 (9.2) 11.1 23 11.6 (16.6) 11.4 23 .01 .94 -.03

TOTAL

(range 0 to 54)
1.2.9 8.3 (3.8) 8.4 23 6.7 (3.4) 6.3 23 3.50 .01 .55

Family Resource Scale (RS)1

Time Availability 1.2.10 40.9 (10.7) 42.4 23 44.0 (8.3) 42.6 24 .00 .93 .02

External Support 1.2,11 25.5 (3.5) 25.6 23 26.0 (4.0) 25.9 24 .07 .79 .09

TOTAL 1.2.12 126.4 (15.1) 126.2 66 23 129.3 (12.2) 127.6 52 24 .02 .69 -.04

Folly Support Sole 1.2.13 33.4 (10.3) 33.4 66 23 30.8 (12.3) 30.7 63 24 .58 .46 -.26
FSS°

'oily Index 2f Life 1.2 8.3 (5.5) 7.0 62 23 7.5 (6.9) 8.7 47 24 1.1 .28 -.31
Event (FILE)

4
Covariatesi 1 Pretest FILE; 2 Pretest Education of Father: 3 Pretest Child PSI; 4 Pretest Other PSI; 5 - Pretest Total PSI: 6 Pretest
Adaptation; 7 Pretest Cohesion; 8 Pretest Discrepancy; 9 Pretest FACES Total; 10 Pretest Time Availability; 11 Pretest External Support:
12 Pretest FRS Total; 13 Pretest FSS.

Effect Size (ES) is defined here as the difference between the groups (Expanded inus Basic) on the ANCOVA scores, divida by the standard deviation
of the Bask Intervention Group (see Cohen. 1977; Glass, 1976: Tallmadge. 1977 for a more general discussion of the concept of Effect Size.

Because high raw scores are related to low percentiles, low raw scores anti high percentiles are considered better.

Scores for each subscale of the FACES are derived from the *ideal" score reported in the technical manual. Scores reported in the table indicate
the distance from 'ideal" in raw score units. A score of 0 is best.

Analyses for the FSS and FRS are based on raw scores indicating the number of supports or resources indicated by the Nosily as being available.
Nigher scores and positive ESs are considered better. No naming sample is reported for this measure. To assist with interpretation, a percentile
score is reported in the table based on all pretests collected as a part of the Longitudinal studies.

trend of the FACES subscales, but because of the large number of analyses done it

is more than possible that this difference is due to sampling error.

A series of further analyses were done to test for other group differences.

The first analysis tested whether actual attendance of parent and family members at
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optional family events, such as the father's breakfast and sibling rap groups, was

associated with higher scores on child and family measures. This analysis did not

reveal any significant differences between attenders and non-attenders. Next, the

amount of time handicapped children in both groups spent in day care was examined

to see if a relationship existed between amount of time in day care and scores on

posttest measures. There were no significant differences on this measure. Finally,

videotaped records of parent/child and teacher/child sessions were reviewed to

determine if group differences existed. Results of this analysis showed no

difference in the parent-child nor in the teacher/child interactions.

Conclusions

As noted earlier, the rationale for doing this particular study was the thought

that equipping parents with specific skills to use in enhancing the developmental

progress of their children would augment the regular parental involvement program

enough to result in significant differences between experimental and control groups

on project outcome measures. Much previous research had suggested that this would

be the case. Instead, there were few differences between the groups on project

outcome measures. The most logical explanation for this finding is that the expanded

parental involvement program was not significantly differe.it enough oFintense enough

to produce group differences. An alternative explanation would be that the effects

of the existing intervention program itself were so powerful that the parental

involvement component contributed very little to intervention effectiveness. We

conclude from the findings of this study that teaching parents specific skills

required to enhance the developmental progress of their infants and children was not

powerful enough to improve on gains mak through the regular intervention program.
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ARKANSAS SCHOOL FOR THE DEAF

Project #15

COMPARISON: Hearing Impaired Children -- Oral versus total communication (TC)
training.

CONTACT PERSONS: Jerrie Sue Finch, Director, Area Services; Gillis Ward,
Preschool Supervisor.

EIRI COORDINATOR: Jim Pezzino, 85 - 86; Chuck Lowitzer, 9/86 - 1/89; William
Eiserman, 1/89 - 9/89.

LOCATION: Little Rock, Arkansas.

DATE OF REPORT: 10-9-89

Rationale for the Study

Over the years there has been a

nation-wide controversy regarding the

communication mode used in educating

hearing impaired children (Greenberg &

Calderon, 1984). Some argue that total

communication provides children with a

better chance at early, critical
4

language and cognitive development and

most adequately prepares them for life in hearing and deaf communities.

Alternatively, some argue that oral communication provides children with a better

chance of developing oral language skills they will rely on most in the hea-ing

world. Arguments accompanying these two stances are complex arl the controversy

remains largely unresolved. Despite the heated nature of this controversy, little

well-controlled research has been conducted addressing the issue of the comparative

benefits of each mode of communication used as an aspect of early intervention. This

investigation compared the effects of two modes of communication as alternative forms

4S('.1
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of intervention on overall development of preschool children with hearing

impairments, with particular emphasis on language skill development. Since

increasing emphasis in early intervention is placed on family-related needs and

involvement, the impact of communication mode on family functioning was also

addressed.

Review of Related Fleseorch

While proponents of oral/aural (use of spoken communication and development of

residual hearing, hereafter referred to as "Oral") and total communication (use of

spoken language and development of residual hearing complemented by formal sign

language and/or informal gestures, hereafter referred to as "IC") have long argued

the relative benefits of these two approaches to education of children with hearing

impairments (White & Stevenson, 1915), empirical evidence in support ^f one method

over the other remains inconclusive. Grove ari4 Rodda (1984) reviewed studies

indicating that children in TC programs had better cognitive and language skills than

children in Oral programs, while Nix (1981) reported only studies with the opposite

findings in his review. The studies reviewed by Nix led him to question claims made

by proponents of TC programs that children's auditory and verbal skills are enhanced

by the use of signs.

Research directly comparing Oral with TC approaches has been conducted using

quasi experiments with matched samples (e.g. Greenberg, 1980; Vernon & Koh, 1970),

or have evaluated the use of a particular communication mode using a prztest-posttest

design. Further, very little data on early intervention with hearing impaired

preschoolers, per se, are available. We have been able to find only two studies of

early intervention with hearing impaired children which have comparatively addressed

the Oral/TC issue. In one of these studies, Greenberg (1980) found no statistically

significant differences in communicative competence among children who received

Oral/aural or total communication training, but did report that TC children had
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longer, more complex interactions with their mothers than Oral children did. These

differences in parent-child interaction may have implications for family functioning.

Moores (1974) compared children (211 to 4h years of age) in seven preschool programs

over a four year period. Four of the programs used an Oral/aural approach, one used

IC, and two used the Rochester method (i.e., word for word finger-spelling) at the

start of the study, but by the end of the fourth year, only one program was still

using the Oral/aural approach. Despite this confound, Moores concluded that early

use of TC is a significant predictor of success in both communication skill and

academic achievement. While the Greenberg study had fewer design flaws than Moores's

study, both contained threats to their internal validity, such as questions about

the comparability of children in the two groups, inadequate descriptions of

intervention strategies, and questionable adequacy of the measures used.

This study addressed issues raised in prior studies of hearing impaired children

by using random assignment to groups, careful description of children and families

included, selection of assessment measures that focus on communication skills as well

as cognitive and general development, and continuous monitoring of treatment

implementation. To establish the comparability of children in each of the groups,

data are presented regarding aided and unaided hearing losses of participating

children, their ages, length of exposure to Oral and/or TC programs, pretest scores

on the Battelle Developmental Inventory (BDI), a parent rating of general health,

indication of other services received, and parent hearing status. Family demographic

measures are also presented, including socioeconomic status (SES), number of siblings

and adults in the home, and racial group membership. The intervention strategy is

fully described, and measures of child progress include instruments that were either

developed specifically for hearing impaired populations or have been specifically

adapted for use with hearing impaired children.
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Methods

The Arkansas School for the Deaf preschool network consists of 10 center-based

preschool sites throughout Arkansas, five of which participated in this study. Each

teacher at these five sites identified at least four children and their families

willing to participate in the research program, and these children were enrolled in

the project. The participating sites were located in Fayetteville, Forrest City,

Fort Smith, Little Rock, and Russellville, Arkansas.

A three hour, two-day-per-week, center-based program for hearing impaired

children was conducted at the five sites. In addition, the preschool teachers made

home visits to the families in both groups using the SKI-HI program for home

intervention with families of hearing impaired children. A comprehensive set of

treatment verification procedures were employed to document both treatment group

differences and overall program quality.

Subjects

A total of 32 children and their parents were included as subjects in the study.

The following section will summarize the methods used in recruiting and assigning

subjects to treatment groups. Additionally, results of the assignment to groups will

be presented with respect to demographic characteristics and hearing loss and

attrition that was experienced during the course of the three year study.

Recruitment. Children participating in the early intervention programs at the

Arkansas School for the Deaf qualified for participation in the research on the basis

of their degree of hearing loss. They had an unaided hearing loss of at least 50

decibels (DB) in the better ear. An unaided hearing loss of between 50 and 90 DB

was considered moderate to severe, and a loss greater than 90 DB was considered

profound. Children with additional handicapping conditions were not eligible, with

the exception of one child in the study who had mild cerebral palsy.

4 ')4..,
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Parents of all children who met these criteria were contacted and given

information about the research, and signed consent was obtained for approximately

90% of these children. Recruitment for this study ended in October, 1987.

Assionment to groups. Children were randomly assigned to Oral or TC groups

atter stratification by level of hearing loss within preschool site (stratified by

moderate or profound losses). After stratification according to hearing loss,

subjects were randomly assigned to groups by the EIRI coordinator to ensure that no

program staff had knowledge of what program a particular child would receive. For

a complete description of the assignment procedures, see the 1986 Annual Report of

the Early Intervention Effectiveness Institute.

SubAct attrition. As can be seen in Table 15.1, a total of 10 subjects dropped

out of the study between pretest and the third posttest. Attrition was gradual.

Thus, the first and second posttests have considerable more subjects than the third

posttest. The main reason for attrition was parental preference toward a different

mode of communication, although two of the subjects dropped out because they moved

out of the state and could not be located. One subject was not located for the

second posttest but was located for the third posttest.

Table 15.1

Summary of Attrition at the Arkansas Hearing Unpaired Study

Oral Total
Communication Communication Total

Pretest

Posttest #1

Posttest #2

n=16

n = 14
Attrition = 2

n = 12
Attrition = 2

n = 16 32

n = 16 30

n = 13
Attrition = 2
Temp. Attrition = 1

25

Posttest #3 n = 10 n = 11 21

Attrition = 2 Attrition = 3

4; 3



Arkansas HI

473

Table 15.2 presents means on key pretest demographic variables, measures of

child functioning, measures of family functioning, and degree of hearing loss on

which attrition analyses were performed. As can be seen in Table 15.1, no attrition

was experienced in the TC group by the time of the first posttest, but two subjects

attrited from the Oral group by that time. Attrition analysis of the Oal group at

the time of the first posttest indicated a significant difference between the

attrited subjects and the active subjects in unaided hearing loss. The attrited

subjects had statistically significantly greater hearing losses--the parents of whom

felt a TC program was more appropriate than the Oral program. This difference was

no longer evident at the second and third posttests, however. At the time of the

second and third posttests, attrition appeared to have resulted in a significant

group by attrition statui interaction regarding percent of children in daycare more

than 5 hours per day. These differences were not serious since it was likely they

were due to random fluctuation and because this variable is not strongly related to

the most critical outcOme variables of this study. A statistically significant

interaction was ic nd at the second and third posttests on the pretest Communication

Total score of the Battelle. The Communication score difference found on the second

and third posttests attrition analysis represents that the attrited Oral subjects,

who, for the most part, attrited because parents felt their child's level of hearing

loss was too great to warrant an Oral program, performed considerably lower than the

others in the study. It should also be noted that this subscale on the Battelle may

be biased against hearing-impaired populations and that these results maybe due to

the lack of reliability established with this population. Other than these minor

differences, the groups remained quite comparable on key demographic variables, and

measures of child and family functioning, despite attrition.

Demographic characteristics. Table 15.3 includes the analysis of pretest

demographic characteristics with those ttat were included at each of the testings;

4 r 4



Table 15.2

Attrition Analysis on Pretest Measures and Demographics
1st Posttest

2nd Posttest

Variable

Oral' Cral Total Communieation

Attrited Active Attrited Active Attrited Active

i (SD) n j (SD) n (SO) n (SD) n i (SO) n (SD) n

Age of child in months
as of 711166

39.0 (31.1) 2 37.1 (15.3) 14 37.5 (19.6) 4 37.3 (16.1) 12 31.6 (11.7) 3 39.8 (14.9) 13

Percent sale 1.0 (0) 2 50% (.52) 14 50% (.57) 4 42% (.52) 12 67% (.57)
3 77% (.44) 13

Percent with both parents

living at home
50% (7) 2 100% (.39) 14 75% (.50) 4 834 12 100% 3 92% (.27) 13

Total household income $3,250 (0,303) 2 518,321 ($11,965) 14 516,500 (55,339) 4 $18,063 (512,938) 12 $24,000 5(6,062) 3 512,269 ($6,360) 13

Percent of children in

daycare more than 5
hours per week

0% 2 4.4% (.43) 14 0% 4 25% (.45) 12 100% 3 30.5% (.48) 13

Months of prior preschool 22.5 (31.8) 2 8.1 (5.9) 14 3.0 (4.2) 4 9.0 (5.9) 12 3.0 (5.2) 3 9.0 (7.3) 13

DB loss left ear 107.5 (3.5) 2 84.7 (17.1) 14 ;4.8 (14.9) 4 85.3 (18.5) 12 100.0 (17.3) 3 86.6 (16.4) 13

DO loss right ear 105.0 (7.1) 2 83.4 (14.6) 14 94.8 (12.5) 4 83.3 (15.9) 12 83.3 (34.0) 3 86.5 (17.7) 12

SDI DOA

Communication Total 21.6 (30.6) 2 47.1 (26.8) 14 22.2 (23.3) 4 51.1 (25.7) 12 49.9 (15.2) 3
324

(21.6)
13

BOI Total 70.6 (7.6) 2 77.0 (17.9) 14 72.3 (14.3) 4 77.5 (17.7) 12 76.0 (17.5) 3 72.5 (15.6) 13

Reynell Raw Score'

Receptive 46.0 (0.0) 1 28.7 (15.3) 12 16.0 1 29.9 (15.5) 11 25.0 (14.7) 3 27.4 (13.5) 13Expressive 29.0 (0.0) 1 18.1 (15.1) 13 1.0 1 20.4 (14.8) 12 17.0 (10.8) 3 17.1 (12.1) 13

FACES III Total*
(range 1 to 54)

12.8 (14.6) 2 6.7 (6.7) 14 12.4 (11.2) 4 8.2 (6.0) 1t 4.1 (2.4) 3 7.4 (3.4) 13

PSI Total

(range 137 to 328)
279.5 (67.2) 2 251.4 (30.9) 14 266.5 (42.6) 4 251.1 (33.3) 12 210.6 (26.6) 3 239.5 (41.5) 13

(continued)

Statistical analysis for BDI scores were conducted using raw scores for each of the scales. For ease of interpretation, the information in this table has been converted from the raw scores to A ratioDevelopment Quotient (OM by dividing the "age equivalent" (AE) score reported in the technical manual for each child's raw score by the child's chronological age at time of testing.

Scores for each subscale of the FACES are derived from the 'ideal" score reported in the technical manual. Scores reported in the table indicate the distance froa "ideal' in raw score units. A scoreof 0 1s best.

6 Reynell raw score represents the average score in each group based on a possible total of 67 for both receptive and expressive speech.

" Attrition was experienced only in the oral group at the time of the first posttext, therefore anclyses were conducted only in this group.

45
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Table 15.2 (continued)

Attrition Analysis on Pretest Measures and Demographics
3rd Posttest

Variable

Oral Total Communication

Mtrited ktin Attrited Active

(SO) n (S0) n (SO) n (SO)

Age of child in months as

of 7/1/86
39.0 (15.6) 6 36.4 (17.6) 10 35.0 (11.6) $ 39.7 (15.9) 11

Percent male 50% (.55) 6 40% (.52) 10 80% (.45) 5 73% (.47) 11

Percent with both parents

living at home
67% (.52) 6 90% (.32) 10 80% (.45) 5 100% 11

Total household income $18,917 ($14.551) 6 $16,950 ($9,782) 10 $21,200 ($9,391) $ $11,409 ($4,603) 11

Percent of children in

care more than 5 hours
per week

17% (.41) 6 20% (.42) 10 $04 (.45) 5 27% (.47) 11

MUnths of prior preschool 3.5 (4.1) 6 10.0 (5.7) 10 6.2 (5.9) 5 8.6 (7.0) 11

08 loss left ear 91.8 (12.7) 6 85.1 (20.3) 10 94.4 (22.3) 5 86.7 (14.3) 11

08 loss right ear 92.3 (10.5) 6 82.4 (17.4) 10 84.4 (29.5) 5 16.6 (16.1) 10

A
1$01 Ms

Communication Total 17.9 (19.8) 6 59.5 (18.2) 10 48.6 (16.4) 5 30.5 (20.7) 11
801 Total 71.5 (13.3) 6 79.1 (16.9) 10 78.1 (17.5) 5 70.9 (14.7) 11

Reynell Raw Score'

Receptive 19.7 (7.2) 3 31.8 (16.4) 9 26.2 (15.9) 5 27.3 (12.6) 11
Expressive 13.3 (12.0) 3 20.6 (16.1) 10 19.0 (13.9) 5 16.2 (10.9) 11

FACES III Total.
(range 1 to 54)

11.5 (0.0) 6 7.9 (6.5) 10 5.3 (2.6) 5 7.4 (3.7) 11

PSI Total

(range 137 to 32)
256.0 6 254.3 (35.3) 10 234.4 (31.6) 5 234.0 (42.9) 11

(continued)
Statistical analysis for 801 scores ware conducted using raw scores for each of the scales. For ease of interpretation, the information in this
table has been converted from the row scores to a ratio Development Quotient (OM by dividing the sage equivalent" (AE) score reported in the
technical manual for each child's raw score by the child's chronological age et time of testing.

Scores for each subscale of the FACES are derived from the 'ideal score reported in the technical manual. Scores reported in the table indicate
the distance from 'ideal' in raw score units. A score of 0 is best.

Reynell raw score represents the average score in cch group based on a possible total of 67 for both receptive and expressive speech.

pretest, first, second and third posttests. As can be seen, subjects were

predominantly white, low middle class families in largely rural areas of Arkansas.

While the groups included at each of the testings were fairly comparable, several

differences were found. Of the 32 subjects included in the pretesting, the TC group

had statistically significantly more males than the Oral group. This difference in

gender ratio was evident only between the groups included in the pretest and between

the groups included in the second posttest. Also evident between the groups included

in the pretesting was a difference regarding the percentage of fathers employed as

4,(3 7
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Table 15.3

Comparability of Groups on Pretest Demographics Variables at the Arkansas Hearing impaired Study

Variable

Pretest Groups 1st Posttest Crimps

Oral Communication Total CommniCation

P

Value

Oral CommniCatlon Total CommniCation

i (SO) n i (SO) n i (SD) n i (SD)

P

n Value

Age of child in months
as of 7/1/87

49.4 (16.4) 16 50.3 (14.5) 16 .87 49.1 (15.3) 14 50.3 (14.5) 16 .84

Age of mother in years 30.6 (4.3) 16 30.5 (3.7) 16 .94 31.1 (4.3) 14 30.5 (3.7) 16 .69

Ape of father in years 33.5 (4.8) 15 32.4 (5.6) 16 .57 33.9 (4.7) 13 32.4 (5.6) 16 .45

Percent male' 44% 16 75% 16 .07 50% 14 25% 16 .17

llers of education for 12.4 (2.6) 16 11.3 (2.5) 16 .25 12.6 (2.7) 14 11.3 (2.5) 16 .17
*other

Years of education for
father

13.3 (1.9) 15 11.4 (1.8) 16 .01 13.0 (1.8) 13 11.4 (1.8) 16 .03

Percent with both
parents living at home

81% 16 94% 16 .30 86% 14 94 16 .49

Percent of chjldren who
are Caucasian

80% 15 93 15 .30 79% 14 93 15 .27

Hours per week mother
employed

16.6 (18.1) 16 19.4 (20.1) 16 .68 18.0 (18.8) 14 19.4 (20.1 16 .85

Hours per week father
employed

45.4 (9.7) 13 39.0 (8.9) 16 .08 45.8 (9.9) 12 39.0 (8.D) 16 .07

*Percent of mothers

employed at technicgl
managerial or above

19% 16 13% 16 .64 21% 14 13 16 .54

Percent of fathers
employed as technicfl

managerial or above

54% 13 13% 16 .02 50% 12 13% 16 .04

Total household income" $17,688 ($11,556) 16 $14,469 ($7,721) 16 .36 $18,321 ($11,966) 14 $14,469 (17,721) 16 .31

*Percent with mthfr as
primry caregiver

88% 16 100% 16 .16 93% (.3) 14 100% 16 .34

Percent of children in
in daycare more.than

19% 16 44% 16 .14 21% 14 44% 16 .20

5 hours per day

Number of siblings 1.1 (1.1) 16 .8 (.6) 16 .31 1.0 (1.1) 14 .8 (.6) 16 .46

Percent with English
as primary language

93% 15 100% 16 .33 92% 13 100% 16 .34

ftnths of prior

preschool
9.1 (11.1) 16 7.8 (7.2) 16 .54 8.1 (5.90 14 7.8 (7.2) 1G .91

(continued)

Statistical analyses for these variables were based on a t -test where those children or families possessing the trait or characteristic were scored
"1," and those not possessing the trai re scored 'O."

Means and standard deviations for this variable were estimated from categorical data.
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Table 15.3 (continued)

Comparability of Groups on Pretest Demographics Variables at the Arkansas Hearing Impaired Study

Variable

2nd Posttest Cramps Ird PaSttest Groups

Orel Comunication Total COmmunication

Value

Oral Communication Total Communication

Value($O) n (SO) a ($O) n ($0) a

Age of child in months
as of 7/1/87

49.3 (16.1) 12 51.7 (14.9) 13 .62 48.4 (17.5) 10 51.8 (15.2) 12 .64

Age of leather in years 31.4 (4.6) le 29.8 (3.4) 13 .35 32.2 (4.5) 10 29.6 (3.7) 11 .16

Age of father in years 33.9 (4.8) 11 32.1 (6.1) 13 .83 35.1 (4.4) q 31.7 (6.5) 11 .19

Percent males 42% 12 77% 13 .08 60% 10 27% 11 .15

Year% of education for
mother

12.5 (2.7) 12 10.8 (2.3) 13 .12 12.7 (2.6) 10 10.5 Z.4) 11 .07

Years of egucation for
father

13.2 (1.9) 11 11.3 (1.7) 13 .02 13.4 (2.1) 9 11.0 (1.7) 11 .01

Percent with both
parents living at had

83% 12 92% 13 .52 90% 10 100% 12 .34

Percent of chjldren who
are Caucasian

83% 12 92% 12 .56 1004 10 90% 11 .34

Hours per week mother
evloyed

18.5 (19.4) 12 17.7 (19.9) 13 .92 18.2 (19.2) 10 17.3 (19.9) 11 .92

Hours par week father
employed

44.0 (2.6) 10 38.7 (9.9) 13 .22 42.2 (8.3) 9 36.7 (8.4) 11 .16

*Percent of mothers

employvo as technicfl

managerial or above

8% 12 8% 13 .95 10% 10 8% 12 .89

*Percent of fathers

employed as technicfl

managerial or above

50% 10 15% 13 .09 56% 2 8% 12 .03

Total household income 818.085 (112,938) 12 $12,269 ($6,359) 13 .18 116.950 ($9.762) 10 $11,809 ($8,603) 11 .13

*Percent with mahfr as
primary caregiver

92% 12 100% 13 .34 90% 10 100% 12 .34

Percent of children in
in daycare moresthen

25% 12 31% 13 .76 20% 10 33% 12 .50

5 hours per day

*Number of siblings 1.0 (1.1) 12 .8 (.6) 13 .54 1.0 (1.1) 10 .6 (.5) 11 .37

*Percent with English
as primary languaje

91% 11 100% 13 .34 90* 10 100% 12 .34

Months of pfior
preschool

9.0 (5.9, 12 9.0 (7.3) 13 1.00 10.0 (5.7) 10 7.9 (7.9) 12 .49

4 Statistical altlyses for these variables were based on a t-talt where those children or families poseessing the trait or characteristic were sco.ed
1," and thou not possessing the trait were F'oed '0.°

Means and standard deviations for this variable were estimated from categorical data.
A

technical/maNagerial or above with the Oral group reporting a signfficantly higher

percentage than tne IC group. This difference was no longer evident in subsequent

years. A difference was found between the subjects included in the pretest and those

included in the first posttest on the number of hours fathers were employed; the Oral

group reported a significantly greater number of hours than the TC group. This

4 .99
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difference was not evident betwe3n the groups included in the secJnd and third

posttestc. Another difference was found between the treatment group at each of the

four testings regarding the years of education of the father. The Oral group

reported significantly more years of education for the father than the TC group.

This difference remained evident between the groups at each of the subsequent

testings. Variables on which differences were found were considered for use as

covariates in appropriate posttest analyses. Overall, however, the two groups were

very comparable at pretest. Given the number of variables which were considered

and the fact that the differences associated with developmental areas did not

consistently favor one group, any slight differences between groups that were

identified were likely the result of sampling fluctuation.

Intervention 1,mgrarns

As indicated above, all children received half-day center-based services at

least two days each weeK, and home intervention using the SKI*HI curriculum.

Children in both groups received audiological services, appropriate hearing aids were

selected, and training in their proper use was provided to teachers and parents.

Individualized Education Plans (IEPs) were written for each child at program

entry, and at the end of each academic year. Audiological, speech and language,

psychological, and other assessments (e.g., occupational and physical therapy) were

completed and used in initial IEP development. The Texas Language Curriculum Roadmap

was used during the school year as the basis for future IEP development and

refinement. Audiological assessment was also conducted regularly, and comprehensive

assessments, including all of the above components, were conducted every three years.

For purposes of description, the intervention can be divided into those services

which were center-based, and those that were home-based.

Center-based Program. Classroom activities were designed to promote expressive

and receptive language skills of all children, including word usage and concept

J L
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development. Teachers administered the Ling Articulation Index to assess children's

Oral development and followed up with the Texas Language Curriculum for general

programming guidelines. Objectives for IEPs were selected based on these

instruments. A cognitively oriented approach to instruction that maximizes learning

opportunities via structured and unstructured activities was used in the classroom.

Structured activities were designed to match child interests and were presented via

lesson plans that addressed specific objectives for each child. Using this child

directed rather than teacher directed approach, activities could vary from the

original plan if the children demonstrated interest in related but unanticipated

areas. For example, in a travel activity that was designed to take place in a

pretend car, if a child decided that his car had wings and could fly, the activity

could be redirected toward air travel.

A typical schedule for a classroom day is presented below (all activities listed

are in fact language activities, although only one is specifically called a "language

activity):

9:00 - 9:20 AM: Group discussion of today's weather.

9:20 - 9:50 AM: Auditory training time. Children take turns listening to the
teacher with their backs to her as she makes various sounds.
The child listening raises her/his hand when the sound is
heard.

9:50 - 10:10 AM: Free choice activity time. Children choose a play area in
which they are interested (e.g. kitchen, chalk board, toy
box), and interact with the teacher and other children in that
setting.

10:10 - 10:30 AM: Snack time. Milk and cookies are provided, and children must
vocalize or sign, as appropriate, to indicate what they want.
Children are also given the opportunity to practice kitchen
skills, such as pouring, measuring, etc.

10:30 - 11:00 AM: Language activity. Children will play "housekeeper" today,
using naturally occurring opportunities to communicate their
wants, needs, plans, and actions to the teacher and to each
other.

11:00 - 11:30 AM: Gross motor activity. Children will play "leap frog" and
"London Bridge" to develop both their motor skills and their
listening/attending skills.

5 C.1
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11:30 - 11:50 AM: Clean-up and plan time. Children will help clean the
classroom by putting toys away, etc. Plans for tomorrow's
activities will be discussed, and the children's comments will
be used as appropriate to modify the teacher's plan.

11:50 - 12:00 PM: Prepare to leave and departure.

Home vfsfts. The SKI*HI curriculum (Clark, 1985) was designed for use in the

homes of hearing impaired preschoolers. It provided training for parents in

management of a hearing impaired child, hearing aid care and maintenance, language

development activities (using the same mode of communication used in the classroom),

and child management. Home visits were conducted by the child's center-based teacher

to ensure consistency and generalization from school to home. The home visitors

monitored child development and progress as well as parent skills and needs to

facilitate appropriate home programming. The equivalent of an IEP was developed for

this purpose. Home visits were initially made three times a month, and tapered off

as the family gained the skills and confidence to handle the daily concerns of their

hearing impaired child, as well as the concerns of the family.

During the second and third years of the project, Oral and TC classes were

conducted by each teacher on different days of the week or at different times of day,

such that treatment groups were separated at all times and the same teacher provided

service to both groups. Classroom dividers were used during the first year, and

although groups were kept separate in this manner, the teachers suggested that

children be taught at separate times to improve both the quality of their instruction

and their ability to teach in the appropriate mode (i.e., Oral or TC).

Differences Between Oral and TC Program. The Oral group was instructed using

Oral intervention techniques including auditory training and development of Oral

skills. Auditory training requires the child to respond to sound ',Oen the sound

source is out of sight, as in the sample daily schedule below, and the Oral

procedures require the child to vocalize all communications.
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The TC group was trained using a comprehensive communication program that

promotes the use of Oral/aural skills (by encouraging vocalization and using the same

auditory training used with the Oral group) but encouraged the use of Signed Exact

English II (SEE II) and other gestures as needed for communication. Parents in the

TC group were trained in SEE II as part of their SKI-HI program and were encouraged

to use sign language with their child.

Treatment Verification

A number of procedures were used to verify that treatment were implemented as

intended. They are described below.

Collection of attendance data. The child's participation in the program was

recorded according to the days of attendance at the center-based program. Attendance

rates across the three years was comparable between the two groups (mean attendance

for the oral group was 75.7% while the mean attendance for TC group was 78.6%).

Teacher evaluations. The preschool supervisor evaluated teachers on a 3 point

scale (3 = criteria fully met; 2 = partially met; I = not met) that assessed the

following: teacher assessment skills; IEP development skills; IEP implementation

skills; presentation of instruction; and instructional environment. Average ratings

by teacher were 3.0, 2.58, 2.9, 2.71, and 3.0. Additionally, teachers were rankea

in quartiles (i.e., top 25%, top 50%, bottom 50%, and bottom 25%) relative to other

teachers the supervisor has worked with. Two teachers were ranked in the top 25%,

two in the top 50%, and one in the bottom 50%. Since teachers taught children in

both groups, it is unlikely that the quality of teacher could have confounded the

findings of the study with regard to Oral vs. TC. These data suggest that the

preschool teachers at ASD were performing their duties as well as or better than

other teachers in comparable settings.
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Child health and additional services. Ratings of child's health were collected

from each child's parent at the time of each testing and indicated no statistically

significant differences on any in any of the health related areas. The two treatment

groups were also comparable with respect to the amount of additional services

received beyond that provide by the intervention program. The main areas in which

additional services were provided were speech therapy (an overall mean of 45.6 hours

during the year for all subjects in the study), and daycare (an overall mean of 213

hours during the year).

Site review. Formal site reviews were conducted in April, 1987, April, 1988,

and March, 1989. While treatment differences were found to be adequate during the

first year, the shift to alternating the times at which the groups were present for

instruction had the desired impact of further emphasizing those differences.

Specifically, teachers were less likely to use sign with the Oral group when that

group was in class and the TC group was not. Dr. Roberto Gonzales of the University

of Northern Colorado, an independent reviewer who viewed classroom videotapes from

the 1987-1988 school year, reported that the quality of instruction for both groups

was good and that clear communication mode differences were preseht and was Oe only

difference between the groups.

Otherwise, the ASO program was judged to be in full or nearly full compliance

with EIRI site review quality criteria. IEP development and lesson planning were

good, with all IEP criteria being met or nearly met by all teachers. Teaching

quality was found to be very good in both communication modes by the EIRI and ASO

reviewers, as well as by the independent reviewer. Overall, the preschool program

was considered to be of high quality as compared to other TC and oral/aural programs

with similar philosophical orientations.

Use of communication mode at home. At the time of the third posttest, parents

were asked about their use of communication modes at home. Out of the 9 children
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for whom data were collected in the Oral group, 7 spent the majority of their time

away from school using Oral communication, although 4 of these reported using TC some

of the time. Parents of 1 of the 9 children in the Oral group reported using TC the

majority of the time, while I other parent reported using Oral half of the time and

TC the other half.

Out of the 11 children in the TC group, 4 of the parents reported using TC the

majority of the time, although 2 of these four reported using Oral some of the time.

A total of 5 of the 11 children's parents reported that they used Oral and TC equally

at home. Finally, 2 of the children in the TC group reported using Oral the majority

of the time. It is not surprising that parents in the TC group relied on oral

communication fairly frequently since sign language can often be difficult for most

parents to learn.

Cost of al'Nmnative interventions. Program costs were calculated using the

ingredients appr ach. The ingredients approach is a systematic, well-tested

procedure for identifying all of the social costs for implementing alternative

programs, including costs that are often omitted from cost analysis such as

contributed (in-kind) and shared resources. In this approach, an exhaustive list

of resources used by each alternative is developed, and the ingredients are costed

according to observed market values (e.g., salaries) or opportunity cost (e.g.,

parent time). An opportunity cost is the value of a resource in its next best

alternative use. For example, parents participating in intervention activities could

have been engaged in other productive activities; these foregone activities represent

a cost to parents. Since we have no information about any one individual's

opportunity costs, we estimated the value of an inaividual's time based on national

data. The amount of parent or non-parent volunteer time required for the study was

assigned the pecuniary value of $9 per hour based on the Vedian usual weekly earning
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for full-time work" plus benefits (U.S. Department of Labor, Bureau of Labor

Statistics, 1989).

All costs are in 1990 dollars. In cases where program costs were compared over

several years, costs were adjusted for inflation using the Fixed Weighted Price Index

for state and local government purchases (Bureau of Economic AnCysis, 1988). In

addition, the total costs of program and contributed resources were discounted using

discount rates of 3% and 5%. Discounting adjusts the costs for the real rate of

return that the program expenditure may have earned had the money been invested

elsewhere. Inflation adjusts for only the nominal changes in money over time.

Because the only lifference between groups in this study was the mode of

communication used, between group cost differences were neither expected nor found.

All costs were thus averaged across all children in the study. Total cost per child

in 1990 dollars averaged $4,298 for school services only, and $6,413 when the cost

of parent-provided time and transportation were included. Costs of direct service

(teachers, aides, supervisor, and consultants) were or over 70% of the school

services cost and 45% of the total cost with parent transportation. Parent

transportation costs included both mileage and traveling time. Adjustments were made

fcr parents who car-pooled. All cost data in Table 15.4 were adjusted for inflation

to 1990 dollars. In addition, at the bottom of Table 15.4, the figures are

discounted at 3% and 5%.

Data Collection

Data on all participants were collected at the time of group assignment and

annually thereafter, as summarized below.

Recruitwent tra In Ins and monitorina of diagnosticians. Three local

diagnosticians and an assessment supervisor were trained by EIRI staff to administer

the standard pretest and posttest measures. Professors at local universities and

professionals in local social service agencies were asked if they or others they knew

516
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Table 15.4

Cost Per Child for Arkansas School for the Deaf (1990 Dollars)

Resources Cost Per Child

1. UNDISCOUNTED

Agency Costs
Direct Service $2,679
AG. :nistrative 312
Occupancy 880
Equipment 79

Travel 301
Materials/Supplies 19

Miscellaneous 28

SUBTOTAL aan
Contributed Resources

Parent Time 126
Child Transportation 2,067
Equipment 22

SUBTOTAL $2.215

TOTAL 11212

2. DISCOUNTED (3%)
Subtotal
Total

3. DISCOUNTED (5%)
Subtotal
Total

$4,695
7,115

$4,974
7,537

* Totals nwy not add up due to rounding errors.

were willing to do testing. One graduate student and three professionals at a local

rehabilitation program were trained in administration of the Battelle Developmental

Inventory (BDI). The most experienced professional was identified as an assessment

coordinator. All diagnosticians viewed videotapes of administration procedures for

the Battelle Developmental Inventory (BDI), reviewed the BDI administration manual,

and completed a self-test of BDI procedures before attending a two-day training
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session. The training session addressed all facets of the BDI, and included a

competency test. Finally, persons who completed the training completed three

practice tests, one of which was both shadow scored and videotaped by the

coordinator. The videotape was sent to EIRI for review, and an interrater agreement

of .85 was required before certification as a diagnostician.

The supervisor and two of the diagnosticians held Ph.D.s and the other had a

master's degree. Student diagnosticians who administered the complementary measures

were selected by the faculty of the Department of Speech and Language Pathology at

the University of Central Arkansas (UCA) based on completion of a specified set of

courses in speech pathology. All diagnosticians were proficient in sign language.

Student testers from UCA were trained in sign language and had access to thb teacher

during testing, such that optimal communication with the child was maintained. Each

diagnostician test approximately the same number of children in each group. Testing

was scheduled by the local coordinator in coopelatin with the assessment supervisor,

who shadow scored 10% of the test administrations. Shadow scored tests indicated

an average of 93.3% agreement, with a range of 91% to 96%. Agreement was calculated

by dividing the number of exact agreements in scoring items administered by the

total number of items administered. Exact agreement meant that both raters scored

an item '0,"1,' or '2.'

Pretest. The pretest battery consisting of the Battelle Developmental Inventory

(BOO, the Parenting Stress Index (PSI), Family Support Scale (FSS), Family Resource

Scale (FRS), Family Inventory of Life Events (FILE), and the Family Adaptability and

Cohesion Evaluation Scale (FACES) was administered to 32 children and families.

Families were given a $20 incentive for their participation in pretesting. Testing

was conducted by one of the diagnosticians each of whom is a fluent signer and

unaware of the child's group assignment. Mode of administration for the BDI (i.e.,

Oral vs. TC) was determined by the examiner after a period of interaction with the
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child and family, and was noted on the test protocol. Testing occurred in rooms

provided at the preschool site where the child attended class. Mothers completed

the family measures following administration of the BOI, and fathers (when possible)

completed the Family Support Scale only. If the father or other male was present

in the home but was not at the testing session, the parent was giver a copy of the

Family Support Scale to take home for him/her to complete. The diagnosticians

completed testing reports and transmitted all data to the assessment supervisor, who

checked the scoring accuracy and forwarded the protocols to EIRI via certified mail.

Posttest #1. The first round of posttesting occurred during April and May, 1987

for children enrolled during the 1986-87 academic year, and in April and May, 1988

for those who were not enrolled until the 198748 academic year, allowing five to

six months of intervention between pre- and posttesting. The posttest battery wes

administered in two sessions, as described below.

The first session was conducted by graduate practicum students from the

department of speech pathology at the University of Central Arkansas (UCA). Tests

administered at this time were the Receptive and Expressive Language sections of the

Reynell Developmental Language Scales. Each of these measures was administered by

the same student to all children. That is, one student did all the Reynell

Receptives, another all the Reynell Expressives, etc. Because of the nature of these

tests and the experimental comparison (Oral vs. TC), these diagnosticians knew the

mode of communication used by the child, but were unaware of the purpose of the

study. Tests were administered in the mode appropriate to the child's group. The

graduate students were supervised by faculty from UCA.

The second session was administered by the same set of naive diagnosticians,

but not necessarily the same diagnostician, who administered the pretests. In

addition to the instruments used at pretest, mothers completed the Parent Survey

Form, the Parent Report of Child's Health, the Additional Services Form, and the

5(9
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Parent Satisfaction with Services Form, and teachers completed the Meadow-Kendall

on each child in their classroom. Parents were paid a $30 incentive for testing.

Posttest #2. The second round of posttest data collection was conducted from

April through June, 1988. The procedures used and measures included were the same

as those employed in the first posttest session.

Posttest #3. Posttest #3 included all of the measures u.ed in Posttest #2 with

the additional of a parent survey intended to elicit attitudes about their child's

experience in the intervention program. Additionally, a measure was used to

determine the extent to which children were using their assigned mode of

communication outside of intervention and to determine parents attitudes toward the

communication mode being used. The latter addition included a semantic attitude

checklist developed by the project on which parents indicated how much of the time

their communication with their child was, for example, "productive". Other words

on which parent were asked to rate their communication included, for example:

frustrating, rewarding, confusing, comfortable, relaxed, business-like, interactive,

fun, natural, etc.

Results and Discussion

The following section will present the results of the study with respect to the

following research questions:

1. To what extent are the two treatment groups comparable on pretest
measures of child and parent functioning?

2. To what extent are there differences between the two treatment groups
on measures of child functioning at the first, second, and third
posttests?

3. To what extent are there differences between the two ;:reatment groups
on measures of family functioning at the first, second, and third
posttests?

4. What is the relationship between the costs and effects of each
treatment?

5 1 0
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Cortiparatglity of Groups at Prelest

Pretest results from the measures of child functioning are summarized in Table

15.5 and includes the analysis of pretest scores for subjects that were included at

each of the testings; pretest, first, second and third posttests. As can be seen,

the two treatment groups demonstrated comparable abilities on the pretest measures

of child functioning. While it is possible that attrition would have caused the

comparability of the groups to be negatively changed across the subsequent three

years of the study, this was not the case until the third posttest. The attrition

Table 15.5

Comparability of Groups on Pretest Measures

Variable

Pretest Groups 1St Posttest Groups

Oral Communication Total Communication

Value

Oral CommunicatiOn Total Communication

Value(SO) - (SD) n (SO) n x (SO) n

Age of child in months
as of 7/1/86

37.4 (16.4) 16 38.3 (14.5) 16 .87 37.1 (15.3) 14 31.3 (14.5) 16 .84

Battelle Developaental
Inventory (601)

Personal/Social 88.4 (32.1) 16 87.3 (26.8) 16 .70 88.3 (34.1) 14 87.3 (26.8) 16 .67
Adaptive Behavior 87.8 (19.6) 16 $4.3 (17.9) 16 .94 89.1 (20.6) 14 $4.3 (17.9) 16 .85
Gross Motor 89.9 (21.6) 16 $1.9 (21.5) 16 .85 89.1 (22.6) 14 81.9 (21.5) 16 .92
Fine Motor 93.6 (15.8) 16 89.2 (15.0) 16 .96 91.8 (16.1) 14 89.2 (15.0) 16 .87
Motor Total 90.2 (16.0) 16 83.7 (17.1) 16 .90 89.2 (16.7) 14 83.7 (17.1) 16 .98
Expressive Com. 46.9 (27.6) 16 38.2 (21.4) 16 .78 49.9 (27.1) 14 38.2 (21.4) 16 .70
Receptive Com,. 41.8 (27.9) 16 35.3 (24.1) 16 .67 44.9 (27.4) 14 35.3 (24.1) 16 .53
CoaNJnication Total 43.9 (27.6) 16 36.2 (21.2) 16 .72 47.1 (26.8) 14 36.2 (21.2) 16 .61
Cognitive 69.6 (24.5) 16 70.3 (19.1) 16 .85 71.6 (25.6) 14 70.3 (19.1) 16 .87
TOTAL 76.2 (16.9) 16 73.2 (15.4) 16 .96 77.0 (17.9) 14 73.2 (15.4) 16 .96

Raynell Raw Score
Receptive

Expressive
00 loss left ear

30.1

19.6

87.6

(15.4)

(14.7)
(17.7)

13

14

16

263
17.1

89.1

(13.2

(11.5

(16.8i

16

16

16

.56

.59

.81

28.8

18.9

84.7

(15.3)

(15.1)

(17.1)

12

13

14

26.9

17.1

89.1

(13.2)

(11.5)
(16.8)

16

16

12

.74

:141

00 loss right ear 86.1 (15.6) 16 85.8 (20.4) 16 .97 83.4 (14.6) 14 85.8 (20.4) 15 .72
DB loss w/hearing aid 40.1 (17.2) 15 48.6 (17.4) 13 .20 35.8 (13.2) 13 48.6 (17.4) 13 .05

2ad Posttest Orogps 3rd Posttest Groups

Age of child in months
as of 7/1/A6

37.3 (16.1) 12 39.8 (14.9) 13 .69 36.4 (17.5) 10 39.8 (15.2) 12 .64

Battelle Developmental
Inventory (BOO

Personal/Social 88.0 (35.2) 12 66.1 (29.1) 13 .E9 87.3 (38.8) 10 84.9 (29.5) 11 .63
Adaptive Behavior 88.1 (21.3) 12 84.0 (19.4) 13 .96 86.1 (22.9) 10 83.0 (20.9) 11 .94
Gross Motor 90.6 (23.8) 12 82.0 (22.3) 13 .94 89.4 (22.2) 10 80.5 (22.1) 11 .96
Fine Motor 92.1 (15.9) 12 90.4 (16.5) 13 .83 91.6 (17.1) IC 89.8 (17.9) 11 .83
Motor Total 90.1 (17.2) 12 85.5 (16.0) 13 .96 89.1 (17.1) 10 84.6 (16.6) 11 .95
Expressive Comm. 53.5 (26.1) 12 35.1 (23.1) 13 .47 60.3 (22.7) 10 31.2 (19.7) 11 .10
Receptive Comm. 49.8 .5) 12 30.8 (21.9) 13 .28 58.9 (17.2) 10 31.8 (21.1) 11 .08
Coamunication Total 51.1 (h 7) 12 32.9 (21.6) 13 .37 59.5 (18.2) 10 30.5 (20.7) 11 .08
Cognitive 71.6 (26.7) 12 71.2 (20.5) 13 .85 76.9 (25.2) 10 61.5 (18.9) 11 .63
TOTAL 77.5 (17.7j 12 72.5 (15.6) 13 .99 79.1 (18.9) 10 70.9 (14.7) 11 .86

Raynell Raw Score
Receptive 29.9 (15.5) 11 27.4 (13.5) 13 .67 31.8 (16.4) 9 27.8 (12.2) 12 .53
Expressive 26.4 (14.7) 12 17.1 (12.1) 13 .54 20.6 (16.1) 10 17.0 (10.8) 12 .54
DB loss left ear

DO loss right ear
85.3

83.3

(18.5)

(15.9)

12

12

86.6
66.5

(16.4)

(17.8)

13

12

.85

.64

85.1

82.4

(20.31

(17.4)
10

10

86.2

87.4

(13.8)

(15.5)

12

11

.88

.49
00 loss w/hearing aid 38.4 (9.6) 12 46.5 (18.1) 11 .19 38.9 (9.9) 10 49.1 (18.6) 11 .14
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which had accrued by the time of the third test resulted in a statistit;ally

significant pretest difference between the groups in the communication domain of the

Battelle--the Oral group scoring significantly higher than the TC group. Thus, the

communication domain score on the Battelle was used as covariate in third posttest

analysis.

Regarding the measures of family functioning, the groups appeared to be fairly

comparable on pretest measures over the course of the four testings (see Table

15.6). The "other-related" score on the PSI was also identified as covariate to be

used in posttest analyses, since a statistically significant difference was found

between the groups in each year's analysis. Additionally, a statistically

significant difference (p = .09) was found on the FILE at pretest in favor of the

TC group.

Pcmatest Measures of Child Functioning

Table 15.7 summarizes the results of post .est analyses on the measures of child

functioning. As can be seen, no statistically significant differences were found

on the Battelle at the first, second, or third posttests with exception of a smi

difference found at the third posttest on the Fine Motor domain. No differences

were found on the Reynell at any of the posttests indicating that neither mode of

communication used as a part of early intervention was superior with regard te its

effect on receptive and/or expressive language development. Further, no significant

differences were found on the main scales of the Meadow-Kendall at any of the

posttests with the exception of a difference on the sociable, communicative behavior

scales at the second posttest. In this case, the Total Communication group scored

significantly higher than the oral group suggesting, perhaps, that the children in

this group had greater early success in communicating socially and that the Lse of

total communication had facilitated this behavior more so than did the oral
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Table 15.6

Comparability of Groups of Pretest Measures

Variable

.1 Communication Total Communication

Value

Oral Communication Total Coamunication

Valuex (30) n ; (SO) n (SO) 11
x (SO) n

Children Participating in Pretest Dildren Participatiag ir Posttest 01

Parenting Stress Index
(PSI) Percentile Rank

To:al

(range 137 to 324!

254.9 (35.0) 16 234.1 (40.1) 16 .13 251.4 (30.)) 14 234.1 (40.1) 16 .19

Oild Related
(range 50 to 235)

114.6 (17.7) 16 111.3 (23.2) 16 .65 110.9 (12.3) 14 1113 (23.2) 16 .95

&cher Related

(range 74 to 200)
140.3 (27.8) 16 122.8 !19.51 16 .05 140.5 (28.4) 14 122.8 (19.5) 16 .06

Family Support Scale 26.0 (10.8) 16 27.2 (8.4) 16 .73 25.0 (10.6) 14 27.2 (8.4) 14 .55

(FSS)

Family Resource Scale 118.8 . " 8) 16 122.9 (18.1) 16 .59 122.4 (22.3) 14 122.9 (18.1) 16 .95

(FRS)

Family Index of Life 12.0 (6.8) 16 8.3 (5.5) 16 .09 11.1 (6.1) 11 8.3 (5.5) 16 .19

Events (ME)

Family Adaptation and
Cohesion Evaluation

Scales (iACES III)

Cohesicn,

(range 0 to 30)

6.2 (7.5) 16 3.6 (3.0) 16 .22 5.5 (6.8) 14 3.6 (3.0) 16 .37

Adaptation

(range 0 to 24)
5.3 (4.3) 16 4.6 (3.8) 16 .66 5.3 (4.3) 14 4.i (3.8) 16 .69

TOTAL

(range 1 to 541
9.2 0.4) 16 6.8 (3.6) 16 .34 8.7 (6.7) 14 4.8 (3.5) 16 .34

Children Participating in Posttest 02 Children krticipating in POStOst 03

Parenting Stress Inds):
(PSI) Percentile Rank

Total

(range 137 to 328)
251.1 (33.3) 12 239.5 (41.!) 13 .45 254.3 1,35.3) 10 22S.8 (43.5) 12 .16

Child related

(rahve NI to 235)

109.6 (12.8) 12 114.7 (23.7) 13 .S0 110.3 '13.9) 10 109.5 (24.6) 12 .93

Other Releteo

(rang, 74 to ZOO)
141.5 (30.5) 12 124.7 (20.4) 13 .13 144.0 !32.3) 10 120.3 (21.6) 12 .06

Family Support Scale 24.3 (10.8) 12 i5.1 (4.9) 11 .83 '0.1 (11.3) 10 26.7 (9.8) 10 .48
(FSS)

Family Resocrce Scale 124.6 (23.6) 12 121.6 (19.7) 13 .73 126.2 (23,9) 10 123.1 (19.9) 12 .75
(FRS)

Family Index of Life 9.9 (5.8) 12 9.2 (5.7) 13 .74 10.7 (6.1) 10 7.6 (3.5) 12 .17
Events (FILE)

OlFamily Adaptation and
Cohesion Evaluation

Scales (FACES 111)

Cohesion

(range 0 to 30)

4.5 (3.6) 12 3.8 (3.2) 13 .73 5.0 (6.1) 10 3.8 0.4) 12 .59

Adaptation
(range 0 to 24)

5.7 (4.4) 12 5.3 (3.8) 13 .78 4.9 (4.3) 10 4.4 (4.2) 12 .93

TOTAL

(range 1 to 54)
6.2 (6.0) 12 7.4 (3.4) 13 .68 7.8 (6.5) 10 7.2 (3.6) 12 .79
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Table 15.7

Summary of ANCOVA's on Measures of Child Functioning
For the Arkansas Hearing impaired Study

Variables Covariates.

ORAL

(SO) AdJ. n

POSTTEST 01

Age of Child at time of test

BDI*

48.0 (14.6) 14

Perronal/Social DO 5,6,10,11 82.4 (26.2) 77.8 12

Adapdve Behavlor DO 5,6,10,11 85.6 (21.1) 82.5 12

Gross Motor DO 5,6,10,11 82.5 (17.4) 80.8 12

Fine Motor DO 5,6,10,11 91.5 (13.5) 88.7 12

Motor Total DO 5,6,10,11 86.2 (14.6) 83.8 12

Expressive Comm. DO 5,6,10,11 51.7 (16.9) 48.2 12

Receptive Comm. DO 5,6,10,11 50.7 (20.7) 49.7 12

Communication Total DO 5,6,10,11 50.6 (16.6) 47.9 12

Cognitive Tcol DO 5,6,10,11 66.7 (18.1) 62.6 12

801 Total DO 5,6,10,11 73.8 (14.7) 69.9 12

Reynell Raw Score

Receptive 1,2 28.7 (15.3) 28.8 12

Expressive 3 18.9 (15.1) 17.7 13

Meadow-Kendall

Sociable/Com Behavior 4,5 342.6 (55.5) 339.2 13
Impulsive Behavior 6,7 305.5 (57.5) 298.6 13

Developmental Lags a 345.7 (43.9) 341.0 13

Anxious Compulsive Beh. 6,9 31.6 (55.5) 314. 13

POSTTEST P2

Aga of Child at time of test 63.5 (11.2) al

Personal/Social DO 3,6,10,11 61.6 (17.6) 76.2 10

Adaptive Behavior DO 3,6,10,11 88.7 (14.1) 82.6 10

Gross Motor DO 3,6,10,11 86.8 (18.7) 81.4 10

Fine Motor 00 3,6,10,11 93.9 (9.4) 87.6 10
Motor Total DO 3,6,10,11 90.4 (9.5) 84.8 10
Ewpressive Comm. 00) 3,6,10,11 47.3 (14.6) 42.9 10
Receptive Comm. DO 3,6,10,11 50.7 (16.5) 47.1 10

Communication Total DO 3,6,10,11 48.5 (13.9) 44.5 10

Cognitive Total DO 3,6,10,11 74.1 (19.8) 66.4 10

80( Total DOI 3,6,10,11 75.3 (11 3) 69.9 10

Reynell Raw Score

Receptive 1,2 31.1 (12.5) 32.6 11

Expressive 1.2,3 38.5 (15.4) 34.6 10

Meadow-Kendall

Sociable/Coem. Cehavior 4,5,6 314.8 (58.2) 311.0 11

Impulsive Behavior 7 307.5 (45.6 307.5 II

Developmental Lags 6,8,2 361.4 (28.5 360.4 11

Anxious Compulsive Beh. 9 34C.* (F4.8 330.5 11

TOTAL COMMUNICATION

(SD) AdJ.

49.6 (13.9)

70.6 (19.9) 75.2

79.3 (17.4) 83.4

83.9 (24.1) 85.6
86.1 (14.6) 88.8

84.7 (15.7) 87.2

44.1 (17.7) 47.6

41.4 (15.9) 42.4

42.8 (17.2) 45.4

U.1 (11:1) 771:

26.9 (13.2) 26.8

17.1 (11.5) 18.3

335.6 (41.5) 339.0

297.3 (57.3) 308.8

325.9 (59.7) 330.5

330.9 (48.4) 328.2

62.4 (13.4)

78.9 (21.1) 82.6

77.6 (19.9) 83.7

80.6 (26.0) 86.1

86.2 (22.1) 92.7
83.2 (22.2) 88.6
39.3 (13.1) 43.6
31.0 (15.2) 40.6

38.6 (12.8) 42.6

64.5 (18.1) 72.2

67.4 (16.4) 72.8

32.7 (15.1) 34.2

32.7 (13.5) 36.6

345.0 (25.3) 348.P

323.9 (40.1) 323.9

358.2 (32.S: 359.2

348.6 (40.0) 358.6

ANCOVA

n F Value ESA

16 .10 .76 .11

16 .04 .64 -.06

16 .12 .73 .05

16 .03 .86 .23

16 .25 .62 .01

16 .01 .90 .22

16 .01 .94 -.03

16 .28 .60 -.41

16 .03 .87 -.15
.07 .79 .27

1: .01 .91 .08

16 .17 .68 -.14

l' .01 .90 .05

16 .00 .99 .00

16 .06 .61 .17

16 .27 .61 -.20

16 .48 .49 .27

13 -.09

13 .24 .63 .22

13 .09 .77 .06

13 .07 .79 .20

13 .16 .69 .31

13 .33 .57 .24

13 .18 .68 .05

13 1.27 .27 -.41

13 .60 .45 -.14

13 .01 .93 .31

13 .26 .60 .20

13 .09 .76 .11

13 .10 .75 .14

13 5.91 .03 .94

11 .82 .37 .38

13 .01 .92 -.04
13 1.55 .23 .52

(continued)

Covariates: 1 Family :...i)urce Scale; 2 BDI Cognitive 019; 3 BDI Communication Total: 4 BDI Personal Soc,a1 019: 5 BDI Total 019: 6 PSI
Toul: 7 BDI Motor Tote. ft 8 SDI Expressive Communication DO; 9 SDI Gross Motor (101; 10 Level of Fat r's Education: 11 Hours Father
Workedi.»ek.

Developmental Quotient (DO) were calcualteo by dividing the age equivalent (AE) score reported in the technice.1 manual for each child's raw score
oy the chronological age at time ot testing and are teported here for purposes of interpretation. ANCOVAs were compute, however, using the raw
score from which each DO was derived.

ES Total Communication Adj.i - Oral Communciation Adj.i

Pooled $0
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Table 15.7 (continued)

Summary of ANCOVA's on Measures of Child Functioning
For the Arkansas Hearing Impaired Study

Variables Covariates.

ORAL TOTAL COMMUNICATION ANCOVA

(SO) Adj.i ; (SO) Adj.; n F Value ES

POSTTEST It

Age of Child at time of test

em k

72.4 (17.5) 10 75.1 (11.5) 12 .19 .67 .19

Personal/Social DO 9,10,11,12 90.9 (12.1) 82.0 8 77.3 (19.9) $6.3 11 2.99 .11 .26

Adaptive Behavior DO 9,10,11,12 91.6 (12.1) $1.0 8 77.9 (25.2) $8.6 11 1.05 .33 .38

Gross Motor DO 9,10,11,12 97.8 (16.9) $7.6 8 81.9 (27.2) 92.1 11 .64 .37 .20

Fine Mutor DO 9.10,11,12 91.7 (12.1) 81.5 8 94.7 (31.5) 104.9 11 3.32 .09 1.00
Motor Total DO 9,10,11,12 92.7 (12.5) 81.7 8 87.3 (25.6) 98.2 11 2.11 .17 .82

Expressive Comm. DO 9,10,11,12 59.9 (25.9) 56.6 8 39.5 (14.5) 42.8 11 .38 .55 -.72
Receptive Comm. DO 9,10,11,12 58.3 (24.1) 54.7 8 41.6 (15.7 45.1 11 .09 .74 -.50
Communication Total DO 9,10,11,12 57.6 (22.0) 54.0 8 40.4 (14.5 44.0 11 .23 .64 -.57
Cognitive Total DO 9,10.11,12 73.9 (22.9) 63.8 8 62.8 (14.3 72.9 11 .27 .61 .51

BDI Total DO 9,10,11.12 80.0 (12.9) 72.2 8 67.1 (17.3) 74.9 11 .70 .42 .17

Reynell Raw Score

Receptive 2 40.6 (15.3) 41.1 9 44.6 (7.9) 44.1 10 .27 .61 .26

Expressive 3,4.5 43.5 (16.9) 34.3 8 33.3 (12.0) 42.5 10 .76 .40 .58

Meadow-Kendall

Sociable/Comm. Behavior 6,7 352.5 (33.9) 351.8 9 352.4 (29.2) 353.1 11 .01 92 .04
Impulsive tehavior 8 322.3 (40.5) 324.3 9 325.9 (50.8 323.9 11 .00 .98 .01
Developmental Lags 9,4 374.1 (27.8) 372.2 9 368.1 (36.8) 370.0 11 .02 .18 -.07
Anxious Compulsive Beh. 3 334.5 (53.2) 321.1 8 334.8 (31.9) 348.2 11 1.80 .19 .67

4 Covariates: 1 Family Resource Scale; 2 SDI Cognitive DO; 3 SDI Communication Total; 4 ROI Personal Social DO; 5 SDI Total DO; 6 PSI
Total; 7 SDI MOtor Total DO; 8 801 Expressive Communication 00; 9 801 Gross Mbtor 00; 10 Level of Father's Education; 11 tours Father
Worked/week.

* Developmental Quotient (DO) were calcualted by dividing the age equivalent (AE) score reported in the technical manual for each child's raw score
by the chronological age at time of testing and are reported here for purposes of interpretation. ANCCWAs mere computed, however, using the raw
score from which each DO was derived.

A
ES Total Communication Adj.; - Oral Communciation Adj.;

Pooled S0

communication mode. It is more likely, however, that these differences were due to

random fluctuation in light of the relatively large number of measures examined.

Posttest Measures of Family Functioning

Table 15.8 summarizes the results of posttest analyses on the measures of

family functioning. Ab can be noticed, no statistically significant differences

were found on any ol the measures of family functioning at any of the three

posttests with the exception of a difference found on the second posttest FACES III

total scores. In this case, the TC group, although not significantly less healthy

than the oral group on either of the subscales, scored statistically significantly

less healthy than the Oral group on the total score. Given the large number of
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Table 15.8

Summary of ANCOVA's on Measures of Family Functioning
For the Arkansas Hearing impaired Study

Variables Covariates'

CAUL TOTAL COMMUNICATION AMCOVA

i (SO) Adj.; (SO) Adj.; n F Value ES

POSTTEST 01

Parenting Stress Index

Child Related
(range 50 to 235)

1 112.9 (13.9) 111.4 13 111.3 (15.5) 112.7 16 .05 .89 -.09

Other Realted
(range 74 to 200)

1 126.6 (21.6) 124.6 13 123.8 (17.9) 25.8 16 .03 .87 -.06

Total

(range 137 to 328)
1 239.5 (33.6) 236.0 13 235.1 (28.1) 238.5 16 .05 .83 -.08

FACES III"

Adaptation

(range 0 to 24)

2,3,4 3.8 (3.8) 3.7 13 6.5 (3.5) 6.6 16 3.67 .07 -.80

Cohesion

(range 0 to 30)

2,5,6 4.2 (2.8) 4.3 14 3.9 (3.1) 3.8 16 .14 .71 .17

Total

(range 1 to 54)

7 6.5 (3.3) 6.4 14 8.2 (3.5) 8.2 16 2.29 .14 -.53

Family Resource Scale& 6 112.9 (27.2) 113.4 14 122.6 (10.3) 12.1 16 1.28 .27 .48
(FRS)

Family Support Scale& 2,6,8 31.0 (10.9) 30.5 14 26.6 (6.7) 27.1 14 1.82 .19 -.39
(FSS)

POSTTEST 02

Parenting Stress Index

Child Related

(range 50 to 235)

1 112.1 (9.5) 111.7 11 112.0 (9.7) 112.4 12 .05 .83 -.07

Other Realted

(range 74 to 200)
1 130.6 (22.8) 130.1 11 128.0 (22.8) 128.5 12 .03 .86 .07

Total

(range 137 to 328)
1 242.7 (27.6) 241.4 11 240.0 (30.3) 240.9 12 .01 .94 .03

FACES III"

Adaptation

(range 0 to 24)
2,3,4 4.6 (3.3) 5.8 11 8.2 (3.5) 6.9 12 .74 .40 -.32

Cohesion

(range 0 to 30)

2,5 3.3 (2.0) 3.3 12 4.0 (2.8) 4.0 12 .4: .51 -.25

Total

(range 1 to 54)
2,6 6.2 (2.8) 6.4 12 9.4 (3.8) 9.2 12 5.33 .03 -.85

Family Resource Scale& 7 119.3 (17.6) 118.9 12 119.5 (14.1) 119.8 12 .02 .88 .06
(FRS)

Family Support ScileA 2,8,9 26.1 (13.4 25.5 12 20.8 (9.8) 21.3 10 1.06 .32 -.36
(FSS)

A

(continued)

Covariates: 1 - Family Resource Scale; 2 BDI Cognitive 00; 3 SDI Communication Total; 4 - 861 Personal Social DQ: 5 BDI Total DOI: 6 PSI
Total; 7 BDI Motor Total 00; 8 SDI Expressive Communication 00; 9 BDI Gross Motor 00; 10 Level of Father's Education; 11 Flours Father
Wormed/week.

ES - Total Communication Adj.i - Oral Communciation Adj.i

Pooled SD

Scores for each subscale of the FACES are derived from the "ideal" score reported in the technical manual. Scores reported in the table indicated
the distance from "ideal in raw score units. A score of "0" is best.

8, Analyses for the FSS and FRS are based on raw scores indicating number of supports or resources indicated by the family as being available. Higher
scores and positive ESs are considered better.

51f;



Arkansas HI

495

Table 15.8 (continued)

Summary of ANCOVA's on Measures of Family Functioning
For the Arkansas Hearing Impaired Study

Variables Covariates*

ORAL TOTAL COMMUNICATICO ANCOVA

(50) Adjoi (50) Adj.; Value ES
A

POSTTEST 3

Parenting Stress Index

Child Related
(range 50 to 235)

1 111.5 (15.6) 109.3 9 104.3 (20.9) 106.6 11 .11 .74 .15

Other Realted
(range 74 to 200)

1 134.6 (24.9) 133.5 9 420.7 (24.9) 123 9 11 .65 .43 .39

Total

(range 137 to 328)

1 246.2 (35.4) 242.7 9 227.0 (41.8) 230.5 11 .48 .49 .31

FACES III"

Adaptation

(range 0 to 24)

2,3,4 6.5 (3.8) 7.5 8 7.3 (4.8) 6.3 11 .27 .61 .27

Cohesion

(range 0 to 30)

2,5 3.4 (2.7) 3.9 6 5.4 (2.6) . 4.8 11 .46 .51 -.34

Total

(range 1 to 54)

2,3,4 7.8 (3.6) 8.7 8 9.7 (3.8) 8.8 11 .00 97 -.03

Family Resource Scale& 6,7 113.5 (17.1) 116.5 9 121.0 (21.8) 118.0 10 .02 .89 .06

(FR5)

Family Support Scale& 8,7 25.4 (9.4) 24.7 9 22.7 (6.3) 23.5 9 .11 .75 -.15

(FSS)

* Covariatest 1 Family Resource Scale; 2 BO! Cognitive DO; 3 801 Communication Total; 4 MI Personal Social DO; 5 801 Total DO; 6 PSI

Total; 7 801 Motor Total 010; 8 801 Expressive Communication DQ; 9 SDI Gross Motor DO; 10 Level of Father's Educati-n; 11 HOurs Father

Worked/week.

ES Total Clmmunication Adj.; - Oral Communciation Adj.;

Pooled 50

** Scores for each subscale of the FACES are derived from the "ideal" score reported in the technical manual. ;cores reported in the table indicated

the distance from "ideal" in raw score units. A score of "0" is best.

Analyses for the FSS and FR5 are based on raw scores indicating number of Supports or resources indicated by the family as being available. Higher

scores and positive ESs are considered better.

variables tested and the fact that the average effect size across all measures was

so close to zero, this difference is likely due random fluctuation.

Results of the parent satisfaction questionnaire are presented in Table 15.9.

These findings indicate several statistically significant differences at the time

of the first posttest, each of which suggests that the parents in the Oral group

were more satisfied than the parents in the TC group. These differences were no

longer noticeable in subsequent year, although there was a minor difference on the

variable, "Satisfaction with staff who work with the child." Again, the parents in

the Oral group reported being statistically significantly more satisfied than the
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Table 15.9

Summary of Parent Satisfaction Questionnaire
For the Arkansas Hearing impaired Study

Variable'

POSTTEST #1

Satisfaction w/staff who
work with children

Satisfaction w/ability to
to communicate w/program
staff

Satisfaction w/program
goals developed for child

Satisfaction with
opportunities to
participate in child's
program

Satisfaction w/rage of
services available for
child

Satisfaction w/progress
child made

POSTTEST #2

Satisfaction w/staff who
work with children

Satisfaction w/ability to
to communicate w/program
staff

Satisfaction w/program
goals developed for child

Satisfaction with
opportunities to

participate in child's
program

Satisfaction w/range of
services available for
child

Satisfaction w/progress
child made

Oral Communication Total Communication ANCOVA

x (SD) n i (SD) n F
P_

Value ES"

3.9 (.27) 14 3.4 (.51) 16 10.36 .00 1.26

3.8 (.36) 14 3.2 (.40) 16 22.58 .00 -1.74

3.6 (.49) 14 3.4 (.50) 16 2.15 .15 -.55

3.6 (.49) 14 3.3 (.45) 16 5.19 .03 -.83

3.5 (.52) 13 3.0 (.63) 16 6.08 .02 -.93

3.7 (.48) 13 3.4 (.51) 16 1.87 .18 -.51

3.7 (.47) 11 3.4 (.51) 11 3.05 .09 -.75

3.6 (.51) 11 3.5 (.52) 11 .17 .68 -.17

3.3 (.47) 11 3.3 (.47) 11 .19 .66 -.18

3.2 (.60) 11 3.4 (.51) 11 .59 .45 .33

3.0 (.78) 11 3.3 (.47) 11 1.0 .33 .44

3.5 (.52) 11 3.7 (.41) 11 .74 .40 .38

Parent satisfaction means are based on a four point scale on which high scores are most positive.

" ES . Total Communication Adj.i - Oral Communciation Adj.i

Pooled SD

5 18
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Table 15.9 (continued)

Summary of Parent Satisfaction Questionnaire
For the Arkansas Hearing Impaired Study

Variable'

POSTTEST #3

Satisfaction w/staff who
work with children

Satisfaction w/ability to
to communicate w/program
staff

Satisfaction w/program
goals developed for child

Satisfaction with
opportunities to
participate in child's
program

Satisfaction w/range of
services available for
child

Satisfaction w/progress
child made

Oral Communication Total Communication ANCOVA

(SD) i (SO) n F Value ESA

3.5 (.73) 9 3.7 (.47) 11 .41 .53 .01

3.7 (.50) 9 3.3 (.91) 11 1.36 .26 -.55

3.5 (.53) 9 3.5 (.69) 11 .00 .97 .02

3.4 (.73) 9 2.9 (.83) 11 2.29 .15 -.68

3.2 (.67) 9 3.0 (.63) 11 .68 .45 -.34

3.3 (.71) 9 3.6 (.67) 11 .96 .34 .45

Parent satisfaction means are based on a four point scale on which high scores are most positive.

A ES - Total Communication Adi.i - Oral Communciation Adj.i

Pooled SD

parents in the TC grorn Otherwise, parents in the two groups reported remaining

quite satisfied with their child's services throughout the three years of the

project.

Parents in each group were asked to depict the nature of their communication

with their child in terms of a semantic attitude checklist. The results of this

analysis indicated that the fathers in the TC group perceived their communication

with their child more positively than did the fathers in the Oral group (F=5.05, p=

.05). Although not statistically significantly higher, the TC mothers' perceptions

of their communication with their child were slightly more po3itive than the Oral

mothers (F = 1.45, p = .25).
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Conclusions

When posed with the issue of the most appropriate mode of communication to be

used in early intervention, educators and experienced parents, often have fairly

firm criteria for determining what types of children and families should receive

intervention in what communication mode. Identifying specific child and families

characteristics which are most conducive to a particular mode of communication would

require a very large group study under which alternative interventions were

carefully controlled. Such a large group study on a low incidence handicapping

condition, such as hearing impairments, is difficult to accomplish. This study,

though not including large enough groups to warrant extensive analysis by specific

child and family characteristics, indicated that when children and families from a

variety of backgrounds, socioeconomic status, and familiarity with deafness were

randomly assigned to a mode of communication for use in high-quality early interven-

tion programs, no statiFtically significant differences were found in terms of

general child development (as measured by the Battelle) or on any of the other

measures of child functioning which closely examined communication skills. Further,

few differences were found on measures of family stress, adaptability and cohesion.

These findings suggest that the key to effective early intervention with

hearing impaired children may not be the mode of communication which is used, but

is likely to be found in other variables effecting the quality of intervention such

as the level of training and experience of the teacher, teacher-pupil ratio, parent

involvement, and any number of other variables which may be contributing. Future

research should, therefore, be focused on determining the effects of these variables

on early intervention with hearing impaired children and their families with the

intent of refining the criteria for best early intervention practices with this

population.
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PROJECT PITCH

Project #16

COMPARISON: Moderately speech disordered, 3 and 4 year olds, home parent
training speech therapy services versus clinic-based speech therapy services.

LOCAL CONTACT PERSON: Bunny McCoun, Synch Therapist,

EIRI COORDINATOR: Wi 1 liam Eiserman

LOCATION: Salt Lake City, Utah

DATE OF REPORT: 10-9-89

Rationale tor Study

P.L. 99-457 mandates parental

involvement in early intervention. The

question of how to most appropriately

involve parents, however, remains a

topic of much discussion and introspec-

tion by those in the field. A common

approach to fulfilling the mandate is to

involve parents rather minimally by

offering a monthly parent support group or

Project PITCH

some other informal mechanism for keeping

parents informed about their child's progress and ways they might contribute. In

other programs, however, parents are more 4ntensively trained to work directly with

the child and are given the responsibility to provide the primary, direct service

intervention (Weiner & Koppelman, 1987)

One area in which pa-ents have reportedly been quite su:cessful in providing

primary direct services to their special needs child is early intervention with

speech disordered children (Barnett et al., 1988; McCoun, 1988). Programs in which

parents have been involved very minimally, however, have also demonstrated success
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(Karnes, Hodgins, Stoneburner, Studley, & Teska, 1968). Unfortunately, studies

evaluating the effects of both approaches are fraught with methodological weaknesses;

furthermore, varying degrees of parental involvement have seldom been compared

systematically (Gatling & White, 1987; Reeder, Casto, & Lewis, 1984; White et al.,

1989).

Experimental group studies, though one of the most valuable research strategies

for comparing the effects of alternative interventions, have not been adequately

employed to examine the effectiveness of a parents as therapists approach with a

traditional clinical approach to speech therapy. Thus, the present study was

designed to compare the costs and effects of a home parent training approach versus

a traditional clinic-based approach to early intervention speech therapy using a

randomized experimental design.

Review al Related Research

Gatling and White (1987) reviewed 162 early intervention studies that included

a substantial parental involvement component (including, but not limited to, speech-

related intervention). They subdivided the studies into two main categories based

on the types of parent involvement used: (a) parental assistance to the child; and

(b) support provided to parents and family. Eighty-one percent of the studies with

parental involvement components included primarily or solely involvement of the first

type, parental assistance to the child, and specifically as developmental therapists

for their children.

Both the Gatling and White review and a review by Reeder and Casto (1984)

reported that over 150 studies cited in recent reviews of the early intervention

research supported the conclusion that parents can be effective teachers of their

disadvantaged, at-risk, or handicapped children (e.g. Bronfenbrenner, 1974;

Comptroller General, 1979; Dudzinski & Peters, 1977; Garland, Swanson, Stone, &

Woodruff, 1981; Goodson & Hess, 1975; Gordon, 1969; Heinz, 1979; Reisinger, nra, &
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Frangia, 1976; Simeonsson et al., 1982; Weikart, 1975). More specifically, a number

of studies have concluded that parents can function effectively as speech and/or

language therapists for their children (e.g. Arnold, Myette, & Casto 1986; Barnett

et al., 1988; Hatten & Hatten, 1971 Levenstein & Sunley, 1967; Mcuonald, Blott;

Gordon, Spiegel, & Hartmann, 1974; Miller 1983; Seitz & Riedell, 1974).

Several reviewers (Ambron-Robinson, 1977; Parker & Mitchell, 1980; Simeonsson

et al., 1982; White et al., 1989) have cautioned, however, that there have been

serious methodological weaknesses in most of the studies of parental involvement.

Studies specifically focusing on parents as speech and/or language therapists have

been no exception. In many of the studies, comparison groups were not appropriate,

data collectors were seldom naive, interrater reliability for dependent variable

scores were frequently not obtained, and cost effectiveness was seldom addressed.

Although a fairly wide range of dependent measures has been used in the studies that

have been reviewed, often these measures were nonstandardized, making it difficult

to make comparisons across studies and to generalize the findings to a larger

population. The study reported here was designed to address some of the most

significant methodological problems of previous research by using a randomized

experimental design, naive diagnosticians, and a wide variety of standardized

measures.

Methods

Granite School District's Project PITCH program in Salt Lake City, Utah hosted

this research which included forty 3- to 5-year-old children with speech disorders

who were randomly assigned to either a traditional, clinic-based program in which

children received service directly from a professional speech pathologist, or to a

home parent training program in which children received services from their parents

who were being trained by a professional speech pathologist twice a month.
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Project PITCH (Preschool Intervention and Training for Children with Handicaps)

had served preschool handicapped and developmentally delayed children (age birth to

5 years) within Granite School District since 1975. Since its beginning, Project

PITCH had provided a home-based service with an emphasis on training parents to

provide special intervention services for their children. Special education

teachers, speech pathologists, a social worker, and a registered nurse comprised the

Project PITCH staff that provided services to approximately 100 children during a

9-month school year. Forty of these children solely required speech and language

related services.

Based on a developmental evaluation using the Brigance Diagnostic Developmental

Inventory of Early Development conducted by one of the staff members, it was

determined whether a particular child demonstrated serious developmental delays or

a handicapping condition that would interfere with his/her learning. The specific

criterion for inclusion in the program was that the child be at least 1 year delayed

in at least one developmental domain. Two speech pathologists provided the speech

related services examined by this study. Each carried a case load of 20 children

and wrote an Individualized Educational Program for each child with assistance from

the child's parents.

Program staff reported that previously collected data on student progress had

demonstrated that parents were able to work successfully as teachers for their

preschool developmentally delayed or handicapped children and were committed to their

role in providing this service. While the traditional PITCH service model was based

or the assumption that providing service via parents as interventionists is more

cost-effective than traditional child-centered therapy, PITCH personnel had never

tested their assumption and were interested in conducting an objectiv.; evaluation

of this hypothesis. Hence, Project PITCH personnel supported this research project

with the objective of determining whether involving parents in direct service as

5 " 1
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therapists to their children is indeed as effective as a traditional clinical model

with minimal parent involvement.

During the first year of the study, research activities were coordinated by the

twc speech therapists who communicated directly with the EIRI site coordinator. Both

therapists were informed of all research procedures, and regular weekly contacts with

the EIRI coordinator assured that these procedures were followed. During the second

year of the project, 12 of the 40 children whose age and speech delays still met the

qualification criteria for the project continued to be served in their respective

programs. The other 28 subjects no longer met the qualification criteria, either

in terms of age or speech delays, but were followed during the year. One speech

therapist coordinated all of the research activities during the second year and also

communicated directly with the EIRI site coordinator. In the remainder of this

report, the cohort of subjects which continued to receive services during the second

year will be referred to as the "Continuing Cohort" and the cohort of subjects which

exited the program will be referred to as the "Follow-up Cohort."

Subjects

A total of forty 3- to 5-year-old children and their parents were included as

subjects in the study. The following section will summarize the methods used in

recruiting and assigning subjects to treatment groups. Additionally, the results

of the assignment to groups will be presented with respect to demographic

characteristics.

Recruitment. Children were identified for speech therapy services in the

Granite School District through several processes during the first 2 months of the

school year, beginning September, 1987. No subjects were enrolled in the study

thereafter. The majority of those identified were children of parents who,

suspecting a speech problem, contacted their school or school district that, in turn,

referred the children to the Project. Parents who had been served by Project PITCH

5 - 5
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in previous years were also asked to refer others to the program who might need

service. Additionally, all schools in the district informed their teachers, who then

informed parents of the Project PITCH services that were available. Other referral

sources included the State Department of Health, local pediatricians, public health

nurses, and social services agencies, a special article in the area newspaper and

public service radio spots.

Children qualified for inclusion in the project on the basis of age and speech

articulation abilities (chlidren 3-5 years of age, performing below the 5th

percentile on the Goldman-Fristoe, Sounds-in-Words Subtest qualified). Additionally,

these children were at least 6 months to a year delayed in one or more of the domains

of the Battelle Developmental Inventory. Of the 41 children identified for services,

40 of the parents elected to participate in the research. The parent who did not

choose to participate was only interested in obtaining direct therapy for the child

in the home; a service provided by neither of the treatments in the study.

Assignment to groups. Children who met the age and speech requirements were

included as potential subjects. After receiving informed consent agreements from

the children's parents, the Project PITCH therapist in charge of coordinating child

enrollment contacted the EIRI coordinator and provided the articulation status and

age data. After stratification on these variables, subjects were r3ndomly assigned

to groups by the EIRI coordinator to ensure that no program staff had no influence

on what treatment a particular child would receive. Additionally, since children

wer2 enrolled continuously over a 2-month period, the ettes in which children were

identified were carefully tracked to ensure that children were assigned to treatments

in the order in which they were identified.

Demo ra hic characteristics. Of the 40 children who qualified for service, 22

were 3-year-olds while 18 were 4-year-olds. At the time of enrollment, subjects

assigned to the traditional clinic-based program ranged in age from 37 to 57 months
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(mean - 46.7, SD 5.32), while subjects assigned to the home parent training program

ranged in age from 39 to 58 months (mean 1. 48.0, SD 6.47).

As can be seen in Table 16.1, with the exception of number of siblings, no

statistically significant differences (p < .10) between the two treatmont groups were

found on any of the demographic variables. The sample population was predocenantly

male, consisting of 33 males and 7 females, who, with one exception, lived in homes

with both the mother and father. The predominance of males in this study is

consistent with findings cf several studies that have indicated that males tend to

comprise approximately 71% of the preschool children requiring speech and language

therapy (Department of Education, 1984). Th. preponderance of children in this

sample who were white and from two parent homes, however, are not representative of

the total population of children who receive speech therapy. Thus, these variables

should be kept in mind when generalizing the findings of the study to other

populations.

This sample represents a somewhat diverse group with raspect to parent

educational and income levels. A total of 10 (25%) of the mothers' highest completed

year of education was the 12th grade. While the other 30 (75%) of the mothers

indicated some college education, a total of 16 (53%) of the 30 reported that the

high school diploma was the highest diploma received. Of those who obtained college

educations, 12 (30%) received bachelor's degrees and 2 (5%) received master's

degrees. Although not statistically different, it should be noted that there were

almost twice as many mothers in the clinic-based group (9) who received college

degrees than in the home parent training group (5). This finding is important

because it has been suggested that parent education correlates positively with child



Table 16.1

aragt Comparability of Groups on Demographic Characteristics

Variable
MI1111

Age of child in months
as of 7/1/87

Age of mother in years

Age of father he years

Percent male*

Years of Education for
Mother

Years of Education for
Father

Percent with both
parents living at home

Per.mt co-f children who
are caucasians

Hours per weak mother
employed

Hours per week father
employed

Percent of mothers
employed u technical
managerial or above*

Percent of fathers
employed as technical
managerial or above*

Total household income

Percent with mother as
primary caregiver*

Percent of children in
day care more than 5
hours per week*

Number of siblings

Percent with English
as primary language

Clinic-Based
Child Centered

(SD) n

Home Parent Training
Parent Centered

(SD) n Value

46.2 ( 5.32) 20 48.0 ( 6.47) 20

32.7 ( 5.64) 20 33.0 ( 4.72) 20 .84

35.7 ( 5.92) 20 34.7 ( 7.36) 20 .87

SS% 80% 20 .69

14.5 ( 1.85) 20 14.0 ( 1.34) 20 .37

14.5 ( 1.87) k. 0 14.5 (1.70) 20 .79

90% 20 100% 20 .13

100% 20 100% 20 1.00

11.3 (17.09) 20 8.0 (13.27) 20 .49

40.0 (11.82) 18 41.5 ( 4.72) 20 .63

15% 20 20% 20 .69

70% 20 65% 20 .74

$26,149 (9,262) 20 $28,749 (8,131) 20 .35

95% 20 100% 20 .32

10% 20 20 .15

2.3 ( 1.42) 20 3.3 ( 1.92) 20 .08

100% 20 100% 20 1.00

* Statistical analyses for these variables were based on a t-test where those children or families
possessing the trait or characteristic were scored "1," and those not possessing the trait or
charxteristic were scored "0."
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performance (Scarr & Weinberg, 1983). Hence, the home parent training group may

have been slightly disadvantaged in this regard.

With respect to economic status, parents' incomes ranged from $11,000 to over

$50,000 per year. A tota: of 25 (63%) of the parents reported a yearly income of

less than $30,000, while 12 (30%) of the parents reported a yearly income between

$30,000 and $40,000 and 3 (8%) reported a yearly income over $40,000, only one of

whom reported an income greater than $50,000.

It is also interesting to note that of the 40 mothers involved in the study,

25 (63%) were unemployed and 15 (37%) were employed, although only 5 (13%) reported

working full-time (40 hours per week or more). Since this study examined the effects

of parents (mothers) as home interventionists, it is especially important to note

that there was no significant difference between the groups with respect to the

number of mothers unemployed nor with respect to the number of hours employed per

week.

Table 16.2 summarizes the demographic data on the two cohorts from the second

year of the study. As can be seen, no statistically significant differences were

found for the main effects of cohort or treatment group except for age of child which

was expected since the older children were in the follow-up cohort and the younger

children were in the continuing cohort. A statistically significant interaction

was found for age of mother with continu'ng home-based mothers being younger than

follow-up home-based mothers, but follow-up clinic-based mothers being younger than

continuing clinic-based mothers. The same relationship was seen with respect to age

of fathers where a statistically significant interaction was also found. These

significant interactions do not seriously impact the interpretations of main effects

since these were only two differences based on 17 comparisons for the interaction

variable, and may have been chance occurrences.

5



Table 161
. ll .! *11 ./ 11 I .4. I...I .11 t I, g g-

Vaziabie

U4/141111 ULM/
CUM BASED

X OD) a

WZIL7ALT
NOME SAM

X (5D) s

FOLLOW.UP
CLINIC BASED

X MO $

C13111311T

Ws/03A3
X MO II

EY TREATMENT GROUP

ANCOVA P
p Wise

EY COHORT

kNCOVA p
V rob*

DY OROUPBY COHORT

ANCOVA P
. P volt*

Ass of thili 14 114464 as 0 43.6 ( 43) 7 43.4 ( 4A) 5 474 ( 3.1) 13 493 (1,5) 14 30 .5$ 7.34 .01 .41 .53

Age of mother is run 36.3 ( V) 3 12.$ ( 47) 5 72,3 (311) 13 353 ( 4.1) 14 A7 .43 94 .14 43 .02
Age of father la yeas 40.5 ( 7.3) 7 SA ( 5.5) 5 343 ( 4.0) 13 37.3 ( $.5) 14 .54 .47 .42 .52 3.32 .07
Patent mal

Yurs of Edocalon fa !alba 144 ( 12) 7 14.0 ( 1.5) 5 144 ( 1.7) 13 13.7 ( 1.7) 14 .41 .44 .04 34 .30 .511

Years of Meath* fot Puha 143 ( 1.0) 7 154 (13) 5 14.4 , ( 1.0) 13 14.1 ( 0) 14 .63 .43 1.29 .26 1.68 .20

Percept with both pasts 100% 7 100% 5 844% 13 103% 14 1.00 .33 1.00 .33 1.00 .33
Hulot at 110cl

Percent of chilcken who ere
cauculan

100% 7 100% 5 100% 13 100% 13 1.00 .33 1.00 .33 1.00 .30

Hours pat week mother 73 (15.2) 7 14.0 (17.1) 5 13.2 (03) 13 33 ( 7.3) 14 .12 .73 46 .61 2.44 .13mployed

Hours pst week falba
mplopd

377 (163) 7 47.0 (4.0) 4 43.1 ( 7,5) 13 40.1 ( .27) 14 .29 .59 .81 37 2.31 .13

Perant of withal employed
as technical mansprial et
above'

.00 ( .1):0 7 30 ( 045) 5 .23 ( .44) 13 .14 ( .36) 14 .18 47 .45 31 1.22 .27

Paton of tethers employed
u technical mange:id Ot
above*

.71 ( .44) 7 .80 ( .41) 5 .0 ( 41) 13 57 ( 31) 14 .01 .92 .13 A7 .34 .35

Total household ktecos 24357 (12.095) 7 54.902 (23.144) 5 15,769 (1317) 13 27,67$ (6,389) 14 1.78 .19 1.00 .33 72 .40

Pertont with amber es
primary oareglver

1.00 1 .00) 7 1.00 ( .00) 5 42.3% ( .27) 13 100 ( .00) 14 .46 .50 .46 .30 .46 .50

Nam of children la damn
mother then 3 how per weak'

.14 ( it) 7 03 ( .00) 5 .07 ( .27) 13 .00 .00) 14 1.97 .17 .17 .68 .17 .68

Number of siblings 2.71 (1.2) 7 340 (1.14) 5 2.07 (1.12) 13 3.7 (2.14) 14 1.34 .25 .08 .78 1.83 .15

Paola wids P4711 as
prize* Ilanuato

103% 7 100% S 100% 13 1.00 14 1.00 .33 1.00 .33 1.00 .77

6 Stetistlos1 analysee for thas variably were bead os a Hon wises thou chiIthat a females massing the trek a ohatectalsdowets noted 'Wand !lion Dot posseselng
the trot or ohassotalstbs was awed "0.'
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Intervention Programs

During the first year of the project, two speech pathologists, one for each of

the two interventions, devoted 20 hours per week to serving a caseload of 20 children

each. The first year included a seven-month intervention period from October to

May. During the second year, one therapist delivered both sets of services which

includeH a caseload of 12 children; 7 in the clinic-based group and 5 in the home

parent training group. The seccnd year included an eight-month intervention period

from September through April. In both years, the same phonetic and phonological

approaches were used in each group. The phonetic approach included techniques such

as: demonstration of sound placement; auditory training for sound discrimination;

sound practice in isolation and nonsense syllables; sound rehearsal in single word

production, short phrases, sentences, and extended speech. With the phonological

approach, the relationships between sounds and language were examined. Instead of

correcting each misarticulated sound one at a time, the child's speech was analyzed

for patterns of errors, and the child was taught to contrast his or her incorrect

feature use with the use of the proper feature. Additionally, children in both

groups received training in language skills and minimal practice in other

developmental areas where delays were indicated including personal/social, adaptive,

motor, and cognitive domains.

Clinic-based program. One group of children received a traditional clinical

approach in which therapy was provided to groups of two children by a ,ertified

speech pathologist. This service was delivered in a clinic-based setting for 1 hour

each week.

Using the pretest results, the pathologist for the clinic-based program paired

children with similar sound errors. The parents in this group were involved in

setting goals for the children's Individualized Educational Program (IEP), as is

required by P.L. 99-4571 although the parents were not present during any of the
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therapy sessions and received no formal training for working with their children at

home. Based on rerords kept during the project, the pathologist in the clinic-based

group typically spent 10 to 12 hours per week in service and 8 to 10 hours per week

in preparation and record keeping activities during the first year of the project.

During the second year, the pathologist spent 2 to 3 hours per week in services (7

children) and 2 to 3 hours per week in preparation and record keeping activities.

Home parent training. The second group of children received therapy at home

from their mothers who were trained in speech therapy techniques. The training of

the mothers occurred during 40-minute visits twice a month made by a certified speech

pathologist.

Parent training included techniques for correcting articulation problems,

techniques in auditory training, and the appropriate sequence for teaching sounds

as followed in the clinic-based group (isolation, nonsense syllables, single words,

and connected speech). At each session, the speech pathologist evaluated the child

informally to instruct mothers in procedures to be used during the following weeks.

Mothers were provided with task-analyzed procedures that included charting techniques

and data-keeping methods as a basis for the mother to adapt therapy as the child

progressed.

The speech pathologist in the home parent training group was responsible for

evaluating the child and training the parent while the parent was responsible for

conducting the child's therapy and maintaining the data. Parents were encouraged

to work daily with their children and to maintain a minimum schedule of 20 to 30

minutes of therapy, four times weekly. Based on records kept during the project,

the therapist in the home parent training program typically spent approximately 7

hours per week training mothers, 4 to 5 hours in transit, and between 7 to 8 hours

in preparation and record keeping during the first year of the project. During the
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second year, the therapist spent approximately 3 to 4 hours per week training

mothers, one hour in transit, and 2 to 3 hours in preparation and record keeping.

Treatment verification. Between December 1, 1987, and March 15, 1989, data were

collected to document the nature of the early intervention program at Project PITCH

and to verify that the alternative treatments were being implemented as was intended.

Additionally, these activities were used to identify areas needing improvement in

the program and means for meeting these needs once they were identified. Several

different types of data including child attendance data, data about the degree to

which parents were involved, videotaping of interventions, and the supervisors

evaluations of therapists were included and are discussed briefly below.

Attendance Data. Attendance data were kept continually by each interventionist,

and completed forms were submitted monthly to the EIRI site coordinator. The

coordinator reviewed attendance to determine if any subjects' attendance was

irregul,,r. If this was found, the coordinator arranged to talk with the intervenor

to see how attendance for that particular child could be encouraged. Attendance data

were then compiled by an EIRI clerk who calculated each child's attendance rate.

Attendance was high in both groups. During the first year, the mean attendance

rate in the clinic-based treatment was 88%, ranging from 74% to 100% attendance.

The mean attendance rate during the first year in the home parent training group was

96%, ranging from 85% to 100% attendance. Although attendance was quite high in both

groups, this difference in attendance between groups was statistically significantly

different (p < .001). As might be expected, this finding indicates that the home-

based programwas more conducive to higher rates of attendance since the intervention

was brought to the child's home.

During the second year, the attendance rate for the home parent training group

remained at the same high level, but the attendance rate for the clinic-based group

dropped somewhat. The mean attendance rate for the home parent training group was
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96% during the second year with the individual attendance rate ranging from 88% to

100%. The mean attendance rate for the clinic-based group wes 66% during the second

year, with the individual attendance rates ranging from 18% to 94%. The difference

in attendance was found to be statistically significant (p< .05).

Parent Involvement Data. Four procedures were used for assessing the level of

parent involvement during the first year: (I) parents were interviewed over the

telephone twice during the year by a third party interviewer from EIRI; (2) parents

were evaluated by the two therapists regarding their involvement with their child

who was receiving therapy; (3) parents were interviewed (after the therapist

evaluation) by the therapists regarding their involvement; and (4) parents were

ranked by the therapists Using the Quality of Parent Involvement Form. During the

second year, parents were interviewed by EIRI staff twice regarding their

involvement.

The results of these first-year procedures (see Table 16.3) indicated that the

parent reports to the therapist and their reports to a third party interviewer were

moderately correlated (r = .459, p = .001) with a 65% agreement rate between the two

types of reports. These data show that parents in the home parent training group

reported spending significantly more minutes per week working with their child than

parents in the clinic-based group. It is important to note that although the two

are correlated, parents' reports given to the therapist were noticeably higher than

reports of time given to the third- party interviewer. Additionally, there was some

indication during the interviews that parents in the clinic-based group were defining

"time spent with child" differently from parents in the home parent training group.

Clinic-based parents seemed to be more liberal in their definition, including time

spent reading with the child or incidental conversation, while home-based parents

mainly included structured activities aimed at speech remediation. Nevertheless,

parents in the home parent training program spent statistically significantly more
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hours than the clinic-based parents working with their children on speech related

activities (p < .01) (see Table 16.3).

Table 16.3

Comparability of Groups of First Year Parent Involvement for F. loot PITCH

Variable X

Center-Based
Child Centered

(SD) fl X

Home-Based
Parent Centered

(SD) n

A
Effect

Size
P

Value

Estimates by Therapists

(avenge I ant:lutes per week)

131.1 (51.72) 20 132.9 (52.86) 20 .04 .91

Rums' Reports to Therapists 3.1 (1.76) 20 4.0 (134) 20 .61 .10

1 = < 1 hr. per week
2 = 1-2 hrs. per week
3 = 2-3 hrs. per week
4 = 3-4 hrs. per week
5 = > 4 hrs. per week

Parents' Reports to Third-Party
Interviewer

2.4 (1.73) 20 3.7 (1.099) 20 .94 .01

1 = < 1 hr. per week
2 = 1-2 hrs. per week
3 = 2-3 hrs per week
4 = 3-4 hrs. per week
5 = > 4 hrs. per week

Parents' Understanding of
Child's Condition

2.2 (.47) 20 2.6 (.50) 20 .78 .03

1 = low
2 = average
3 = high

Patents' Support of Child's 2.4 (.51) 20 2.7 (.60) 20 .39 .27
Program

1 = low
2 = average
3 = high

A ES = Home-based r- center-based I

Pooled SD

5 3
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Interestingly, reports made by the therapists prior to formally interviewing

parents about their time spent working with their child did not correlate signifi-

cantly with either of the other reports of parent time (i.e., 50% and 40% agreement

rating were found between the ratings and the third party interview and therapists' .

interviews, respectively). Both therapists estimated the parents in their group to

be spending approximately 1-1/2 hours per week. For the home parent training

therapist, this estimate wes noticeably lower than either of the parents' reports

of their time. Although less noticeable, the clinic-based therapists' estimate was

also considerably lower than the parents' reports of their time.

The fact that these data do not correlate highly with one another suggests that

parent involvement is very difficult to assess without 6sing observational techniques

which were beyond the scope of this study. Consequently, these data do not provide

a means for reliably partitioning parents according to the number of hours they spent

working with their child each week. For purposes of treatment verification, however,

theA data, especially the data reported by the parents themselves, do suggest that

parents in the home parent training group tended to be more involved with their

child's development than the parents in the clinic-based group, although an exact

estimate of time differences is difficult to make.

Table 16.3 also presents the results of the interviewers' ratings of the Quality

of Parent Involvement. These results suggest that the groups were comparable with

respect to parents' level of support for their child's respective program. As can

also be seen, the parents in the home parent training group were rated significantly

higher than parents in the clinic-based group with respect to knowledge of their

child's condition.

Supervisor's Emluation of Thempisa The PITCH supervisor conducted observational

evaluations of the two therapists twice during the first year. During the second

year, one therapist delivered both interventions and was evaluated once during the
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year. The evaluati: s indicated that the therapists were performing "outstandingly"

in each of the areas evaluated: academic expectations, academic learning time,

classroom/case management, curricular congruence, direct instruction, homework,

parental involvement, rewards for achievement, teacher questioning practices,

monitoring student progress and evaluative feedback, and reinforcement of self-

concept.

Videotaping ofthe Treatments. Two intervention sessions were videotaped during

both the first and second year in each of the treatments with the objective of

documenting the activities used in a typical session. The EIRI coordinator and a

third-party evaluator observed the videotapes to determine if the sessions reflected

the types of practices specified for each treatment. The third-party evaluator, who

was unaware of the specific objectives of the study, was asked to provide a written

description of each treatment and to specify how each was similar and different from

the other. The results indicated that both interventions were consistent with what

was proposed.

Anecdotal Records Kept by Therapists. Anecdotal records were kept by each of the

therapists. These records documented the types of therapy included in each session

and reflected the respective approaches described above.

Site review. A formal site review was conducted during the first year by the

EIRI coordinator to ensure that the treatments were being implemented as intended

and that all predetermined procedures were being followed as specified. The site

review consisted of the following: a cumulative review of six subjects' folders,

direct classroom and home visit observations, interviews with interventionists, and

interviews with three parents. The site review included a review of services for

children, observations of interactions between staff and children, a review of

curriculum materials and administration, and an evaluation of the physical

arrangements. All of these areas were found to be functioning in an excellent manner
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with very few suggestions being made for improvement. A full report of this site

is available from the EIRI site coordinator.

Therapists Use of rfnmm To determine if therapists during the first year were

actually spending similar amounts of time to deliver services to 20 children, they

were asked to track their time over a week period, twice during the year. The

results of the time tracking indicated a negligible difference between the total

hours spent by the two therapists each week. The first time tracking sample

indicated that the clinic-based therapist spent 19.5 hours preparing for and

delivering services to her case load while the home parent training therapist spent

18.5 hours. The second time tracking sample indicated that the clinic-based

therapist spent 20 hours while the home parent training therepist spent 17 hours.

Both therapists reported that their time varies from week to week between 1 to 2

hours either direction. The second year therapist spent her time, proportionally,

in a similar way as the therapists from year one. She spent approximately 12 hours

delivering the two services to the 12 children served the second year.

Cost of alternative interventions. Determining the cost of each program

alternative requires identifying all the resources necessary to operate the programs

(including in-kind resources), and assigning a monetary value to them (Levin, 1983).

In the present study, program personnel, parent time, facilities, transportation,

and materials made up the resource requirements for both alternatives, although the

programs differed in the amounts used of each of these.

The cost-effectiveness analysis was based on the value of the resources to

society rather than what the program actually paid for them. Although the program

paid nothing for parent time, from a societal perspective, there was an opportunity

cost (e.g., parents could have been engaged in other productive activities, and the

foregone activities represent a cost to them). For the present study, the amount

of parent time for the clinic-based group was assigned a monetary value of $9/hour
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based upon women's "median usual weekly earnings for full-time work" plus benefits

(U.S. Department of Labor, Bureau of Labor Statistics, 1989). The primary costs of

parent time in the home parent training group were cvssociated with the time parents

spent with the speech pathologist learning intervention techniques and the time spent

implementing the intervention with their children. Costs for parent time were

estimated based upon (1) program records of the actual time parents spent with the

speech pathologist during home visits, and (2) the amount of time the program

recommended that the parents spend providing therapy to their children each week.

The estimate of parent time spent with the pathologist is very reliable. The

estimate of parent time vorking with the child is imprecise; however, assuming a

"ball park" figure of 2 hours per week allows an illustration of the potential impact

on program cost of the value of parent time.

In the clinic-based program, parents' costs included only the cost of time spent

in transporting children to the clinic each week (mileage costs were paid by the

program). Time estimates were made from telephone interviews with parents during

which parents were asked the round-trip mileage from their home to the clinic, the

average time it took to drive, and whether they car-pooled. The time cost of

transportation to parents was nontrivial. In fact, parents in the clinic-based

program spent almost half as much time transporting their children back and forth

to therapy sessions as parents in the home parent training group spent providing

therapy to their children (assuming the parents actually spent the recommended amount

of time on therapy). Thus, both programs required substantial parental time. The

cost of the other resources used by the programs are discussed below and presented

in Table 16.4.

Staff personnel costs included salary plus benefits for direct service and

administrative personnel, according to the percentage of FTE devoted to each

alternative program. Facilities costs were estimated using the school district's
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Table 16.4

Cost Per Child of Each Program Alternative (1987-88 Dollars)

Resources Clinic-Based
(N = 20)

Home Parent Training

(N = 20)

Agency Resources

Direct Service Personnel $1,504 $1,802

Administrative Personnel 146 146

Facilities 138 24

Transportation 84 79

Materials/Supplies

Subtotal $1,934 $2,077

Contributed Resources

Parent Intervention Time 0 674

Parent Transportation 295 0

TOTAL ALM 122112

daily rate for rooms. Transportation costs were based on staff mileage plus all

allowances for home visits and reimbursements to parents who drove their childrea

to the clinic-based program. Finally, the value of materials and supplies was

estimated based upon the amount of consumable items used by each program during the

intervention period.

Daaa Collection

Several measures were used to examine the effects of the two types of

interventions with the speech disordered subjects. The focus of the data collection
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was on assessing speech production, language development, cognitive/social

development, and family adaptation. The specific measures used for pretesting and

posttesting are discussed below.

Recruitment, training, and monitoring of diagnosticians. Three diagnosticians

completed extensive training prior to administering the Battelle Developmental

Inventory. All of the diagnosticians had master's degrees and extensive exnerience

assessing handicapped infants and children. Additionally, one speech pathologist,

holding a master's degree, completed all of the speech and language tests, also after

being trained. Each tester was naive to the subject assignments of those they

tested. Shadow-scoring was conducted on 10% of the BDI administrations and resulted

in a mean of 96% interrater agreement.

Pretesting. Parents of each child participating in the study completed an

informed consent form and provided demographic information. The Battelle

Developmental Inventory (BDI) was used in this study because several of the BDI

domains were especially relevant to this study (cognitive, communication, and

personal/social). Additionally, parents completed the Parenting Stress Index, Family

Support Scale, Family Resource Scale, the Family Adaptability and Cohesion Evaluation

Scales, and the Family Inventory of Life Events and Changes (used only at pretest).

The BDI was administered by a trained diagnostician who was unaware of the child's

group assignment. Testing occurred at the center, ensuring a controlled testing

environment for all subjects. The parent, usually mothers, completed the family

measures following completion of the BDI. The Family Support Scale was given to the

mothers to take home if they had a spouse or spouse equivalent who could also

complete it. The diagnosticians completed the testing report and then sent all data

to EIRI via certified mail.
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Additionally, the following language, speech, and articulation tests were given

to all subjects by a trained speech therapist who was also unaware of the subjects'

assignments.

Goldman-Fristoe Test of Articulation (Sounds-in-Words Subtest). The Goldman-
Fristoe Test of Articulation provides a systematic means of assessing an
individual's articulation of consonant sounds. It is a nationally normed test
of articulation and has proved to be a reliable and valid instrument in the
field of speech pathology. The Sounds-in-Words Subtest gives a raw score that
is compared with national findings that, in turn, provides a percentile ranking
comparing the subject's performance with other subjects of the same age.

Patterned Elicitation Syntax Test. The Patterned Elicitation Syntax Test (PEST)
is designed to determine whether a child's expressive grammatical skills are
age appropriate. In addition to providing age-referenced norms, the PEST is
designed to provide information on a broad range of grammatical structures that
typically occur in children's speech.

Preschool Language Scale (PLS). The Preschool Language Scale was designed to
detect language strengths and deficiencies. It consists of two main sections:
Auditory Comprehension and Verbal Ability. A supplementary articulation section
is also included. Language age equivalent scores are obtained for each section.

Posttesting #1. Posttest #1 measures consisted of the BDI, parent measures,

and the language, speech, and articulation measures discussed above with the

exception of the PEST, which was replaced by two additional language measures

described below. Additionally, a parent satisfaction with the treatment

questionnaire and parent report of child's health were administered to the parents.

Test for Auditory Comprehension of Language (TACL-R). The TACL-R measures the
subject's auditory comprehension of language by assessing skills in the areas
of grammar, syntax, and morphology. The instrument enables the examiner to
assign the subject to a development level of comprehension based on his/her
performance.

Naturalistic Language Sample. Following the suggestions made by Barnie-
Blackley, Musselwhite, and Rogister (1978), Shriberg and Kwiatkowski (1980),
Miller (1981), and Bloom and Lahey (1978), a naturalistic language sample
protocol was developed. The protocol was developed to be used twice: (1) one
sample taken between parent and child, (2) one sample taken between therapist
and child. The protocol consists of procedures and materials to be used in
collecting the sample. The sample will result in many different types of data,
both qualitative and quantitative, in four domains: articulation, pragmatics,
semantics, and syntax. The advantage of such a sample is that actual language
is being examined allowing for assessments of generalized skills (as collected
in the parent/child sample) and optimal skills (as collected in the therapist/
child sample).
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Posttesting #2. Posttest #2 measures were the same as for the first posttest

with two exceptions. The PLS was no longer used because a number of subjects were

no longer expected to reach a ceiling. It was replaced by the Structured Photo-

graphic Expressive Language Test II (SPELT) which is described below. Additionally,

the FILE was discontinued as a measure due to complaints of parents regarding the

sensitivity of information it elicits and its lack of ,tlevance to the study.

Structured Photographic Expressive Language Test II (SPELT II). The SPELT II
examines the expressive use of morphology and syntax. It distinguishes children
who perform significantly below others of their age in the production of
vammatical structures and assesses their strengths and weaknesses in those
productions.

Results and Discussion

The following section will present the results of the study with respect to the

following research questions:

I. To what extent are the two treatment groups and two cohorts comparable on
pretest measures of child and parent functioning?

2. To what extent are there differences between the two treatment groups on
measures of child functioning at year 1 and year 2 posttests?

3. To what extent are there differences between the two treatment groups on
measures of family functioning at year 1 and year 2 posttests?

4. What is the relationships between the costs and the effects of each
intervention?

5. To what extent are there differences between other subgroups in the two
treatment groups, such as other groups determined by the stratification
variables (i.e., child age, mother education, and level of parental
involvement), and the two cohorts at the second posttest?

Each of these questions will be addressed in sequence in the section that follows.

Comparability of Groups at PTetest

As can be seen in Table 16.5, no statistically significant pretest differences

were found on any of the measures of child functioning (with significance criteria

at p < .10). These statistics indicate that the children in the two groups were very
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Table 16.5

Pretest Comparability of ()rows on Child Functioning Measures

Variable "

Clinic-Based

(SD)

Home Parent Training

(SD) n
Effect6
Size

P
Value

Age ol Child in months as of 7/1187 43.5 ( 5.6) 20 45.4 ( 6.5) 20 .29 .35

Goldman-Muse-Sounds in 40.0 (10.88) 20 40.0 (10.42) 20 o 1.0
Worth- IS of errors

Goldman-Moog - Smack in 4.2 (4.39) 20 4.4 (3.34) 20 .05 .88
Words-- Percentile Rank

PM - Rsw Score 16.2 (12.4) 20 1 t 1 (11.86) 20 .16 .61

PBST Percentile Rack 13.8 (26.94) 20 13.0 (22.03) 20 -.03 .92

PLS - Audiary Comprehension DQ 114.5 (19.0) 20 114.6 (13.8) 20 .28 .38

PLS Verbal Ability DQ 96.9 (18.7) 20 102.3 (18.9) 20 .38 .24

PLS - Total DQ 105.8 (103.4) 20 108.5 (15.2) 20 .35 .27

BDI

Personal-Social DQ 76.2 (12.60) 20 76.2 (12.90) 20 .01 .99

Adaptive Behavior DQ 90.9 (14.60) 20 88.1 (13.40) 20 -.26 .27

Gros Motor I3Q 99.7 (19.20) 20 102.0 (21.60) 20 .15 .47

Moe MOW DQ 93.5 (10.30) 20 90.5 (9.00) 20 -.17 .64

Motor Total DQ 95.5 (12.10) 94.4 (11.90) 20 -.21 .51

Receptive CoMnumkation DQ 84.8 (17.10) 20 mg (14.60) 20 -.18 .26

Expressive Ccaummicadon DQ 77.0 (18.10) 20 71.6 (17.40) 20 -.14 . 59

Communication Total DQ 79.6 (15.30) 20 74.5 (13.30) 20 -.21 .35

Cognitive Total DQ 93.5 (10.40) 20 89.5 (11.20) 20 -.25 .44

BDI Total DQ 84.6 (9.30) 20 83.1 (11.80) 20 -.22 .48

*RAW Score is a sum of the total COMA responses.

"Develcpurestal Quotients (DQ) were calculated by dividing the age eqtdvalest (AE) score reported in the technical manual for each child's
raw score by the chronological age at time of testing and are reponed here for purposes of interpretation. ANOVAs were computed, however,
using the raw score from which the DQ was derived.

A ES = Home-hued i - clink-based £

Pooled SD
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comparable prior to the initiation of the intervention. The statistics also indicate

the pretreatment cognitive and verbal ability levels of the subjects in the study.

For example, results on the BOI indicated that the children in the study were mildly

handicapped, demonstrating delays in the personal-social and communication (total

and expressive) domains. Further, the pretest results on the Goldman-Fristoe, which

is a more sensitive test within the communication domain than the BDI, indicated that

subjects in both groups demonstrated severe speech delays and were performing at

approximately the fourth percentile. Results of the PEST, which asses...s imitative

syntax ability, indicated that the children in each group were perftrming at

approximately the 13th percentile.

In light of the performance levels demonstrated on the BDI, the Goldman-Fristoe,

and the PEST, the results of the PLS appear to be inflated, with DQs around 100 and

age-equivalent scores close to some subjects' actual chronological ages. In fact,

the PLS has been cited before for producing inappropriately high age equivalents

(e.g., McLoughlin & Gullo, 1984, p. 146); nevertheless, it was used in this study

because it is a measure commonly used by practitioners to observe relative growth

over time.

Statistically significant pretest differences were found on two of the measures

of family functioning (Table 16.6). Parents in the home parent training program

demonstrated higher levels of stress on the PSI than the parents in the clinic-based

group (t = -2.76, p 4 .01), although both groups wele in the normal stress range of

the test (between the 15tn and 80th percentiles). Total score results of the FILE

and FACES indicated a similar trend; parents in the home parent training group

demonstrated higher levels of stress than the clinic-based group. These general

trends are important to note since it might be expected that parents in the home

parent training group would experience additional stress as a result of their added

responsibilities of working with their child. Results from the FACES III adaptabil-
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Table 16.6
Comparability of Groups on Pretest Family Functioning Measures

Variable

Center-Based
Child Centered

(SD) n

Home-Based
Parent Centered

(SD) %" n
Effect A
Size Value

Parmt Stress Index
Other Related (range 54 to 270) 111.84 (17.40) 35 19 133.90 (25.55) 72 20 .1.02 .003
Chad (neat SO to 235) 100.65 (15.29) 57 2' 105.70 (17.10) 65 20 -.31 .33
TOTAL (range 101 to 505) 211.68 (26.78) 31 19 239.60 (35.84) 71 20 -.89 .009

*Family Supped Scale Total

Mother 27.35 (8.43) 47 20 27.60 (11.18) SO 20 .03 .94

*Rally Resources Scale Total

Mother 124.35 (16.27) 61 20 117.95 (18.62) 48 20 -.37 .25

*FACIIS Raw Score - Perceived

Adaptability (range 0 to 30) 3.2 ( 2.8) 20 4.6 ( 2.6) 20 -.52 .09
Cohesion (range 0 10.26) 5.3 ( 24) 20 4.6 ( 2.6) 20 -.26 .41
TOTAL (nage 0 to 40) 6.7 ( 2.7; 20 7.0 ( 2.6) 20 .74

FILE Total Seem 8.95 (6.50) 47 20 12.60 (7.40) 29 20 .53 .11

Scores for eat subscale of the /"..VzS are derived from the "Wear wore repoeted in the technical manual Scores
reported en the table bdimse tbe s*ve from the ideal score in raw score units. A score of 0 is best. Positive
Ms indicate a negative 'significance.

*Analyses far the FSS Ind FRS Ire based on raw exas indicating the number of appals a resources
indksted in the family as being available. Higher NOM are considered better. Percentiles for the FSS were
computed based on 643 mothers across the 13IRI site* while percentiles for the FRS were based on 621 cases at
the IIIRI shes.

**Values in this column are percentiles.
A

13S us Hoene-based I -

Pooled SD

BEST COPY AVAILABLE
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ity subscale indicated that the parents in the home parent training group may have

been less able to adapt to changes in the home, such as the ability to adapt to

increased stress levels as a consequence of providing services to their child.

Based on this information, these variables were identified as potential covariates

for posttest analysis.

No statistically significant differences were found on the other family

measures, indicating that the families in both groups had comparable levels of family

support (as measured by the FSS) and resources (as measured by FRS). Of a possible

score of 72 on the FSS, both groups received a mean score of approximately 27, or

38% of the support available from individuals and agencies. Of a possible score of

150 (100%) on the FRS, the groups indicated that their material resources were 79%

(118.0 points) to 83% (124.4 points) adequate for the home parent training and the

clinic-based groups, respectively.

The first and second posttest analyses of the FRS, FSS, and FILE (which were

not considered dependent variables, but important family description variables)

indicated no statistically significant differences between the groups, ruling out

reported shifts in support, resources, or significant life events as threats to

validity of the study.

A two-way analysis of covariance including the two treatment groups and the two

cohorts was also computed on the pretest measures of child and family 4unctioning.

No statistically significant differences were found for either of the main effects

of the interaction, suggesting that the treatment groups remained balanced within

each cohort with regard to family resources and support.

Posttest hteasures of Speech and Language Abilities

First Posttest. Table 16.7 displays the results of the analysis of covariance

on the first posttest speech and language measures between the two intervention

groups. Three standardized measures of speech and language ability were used: the

548



PITCH

526
Table 16.7

Flm POIEM2 Analysis of Covariance on the Speech
malraguastakaamea

Variable ' Concise. 7
aide-Hued

(SD) Adfir n r
Home Parent

Malang

(SD) Adj7 n F

ANCOVA

a P
ES Value

Age In Months 553 ( 5.6) 20 57.4 ( 6.5) 20 .81 .29 .35

Goldman-Pdstoe-Sounds in 1, 2. 3 24.5 (125) 26.6 20 20.9 (13.1) 11.1 20 3.05 -.61 .09
Wads-Adman

GoldatanAistoo-Sounds in 1, 2. 3 20.7 (229) 17.6 20 27.7 (26.1) 30.7 20 2.26 .53 .14
Words-Ws Rork

-
PIS - Auditory Comprcbtosion 1, 2. 4 116.6 (14.2) 114.4 20 114.5 (12.9) 116.7 20 1.65 .44 .21
DQ

PIS - Vabal Ability DQ I. 2. 6 110.0 (12.4) 109.0 20 114.4 (151) 115.4 20 3.4/ .64 .07

PLS Total DQ I, 2. 4 113.2 (11.7) 110.8 20 113.6 (13.3) 116.0 20 3.22 .61 .08

TAMA**

Worth, Classes & Relations DQ 1, 2. 4 110.7 (23.0) 110.0 20 1141 (17.0) 115.0 20 1.17 .39 .22

Grammatical Morphemes DQ 1, 2. 4 112.1 C/5.0) 110.0 20 111.0 (21.0) 113.0 20 .76 .29 .39

&berated Samoan DQ 1. 2. 5 109.2 (24.0) 109.1 20 113.5 (241) 114.0 20 .60 .27 .44

TACL-R Total DQ 1, 2, 4 110,0 (V.0) 110.0 20 110.0 (15.0) 110.0 20 1.30 .31 .26

Partm-Child Language Sample

SyntaxDSS 1, 2. 5 6.15 (159) 5.115 20 S.72 (1.29) 6.02 19 .14 .08 .71

Articulatioa - A d
unintelligible mama

t
Pragmatics - % cepa:eat
unman= requests

e Pragrartles - % of child
unto:toes respomes to ragman

I, 2, 7

I. 2. 7

1, 2, 7

11.2

32.6

34.9

(11.1)

(13.7)

(11.2)

20.9

32.4

33.6

20

20

20

11.3

29.1

41.5

(9.7)

(10.6)

(11.0)

15.5

291

42.7

19

19

19

1.10

.22

4.94

-30

-.21

.12

.19

.60

.03

Pragmatics - % ot parent
unman= teething

t Pragmatics - % d child
uturreocce 'cutaneous

1, 2. I

I, 2, 7

10.7

41.1

(1.7)

(15.3)

10.7

44.7

20

20

10.1

30.9

(5.3)

(13.0)

10.1

21.1

11

19

.00

9.11

.01

-1.17

.97

.004

TbenpiatChild Language Sample

Articulation ll e
unintelligible child
utterances

1. 2. 9 26.2 (11.9) 29.0 20 11.2 (ILI) 15.3 20 4.37 -.74 .04

Spinal - DSS 1, 2, 7 6.51 (119) 6.40 20 6.16 (119) 6.97 23 .76 .29 .39

" Ass eqtalvaluat seems hem ot iclt Ms ems adoshird at the TACIA eeptenot warps complied from upper sod lower WWI of the op nose provided is des
oat mama1 for ash raw soon

Gwynn I PSI Total; 2 PACES Adeptebilky Suboads 3 SDI Poronal/Social Dlt 4 SDI Cepsitive DQ; S BDI Commielosics Toed D%
6 !SDI Tsai goose DQ; 7 11131 Explosive Cannalatirs DQ; et ban fens works per week; w EDI Res Mose DI

All Developmental (bonus (Me) were odadaed by dIvW108 the sip *Ovens aces swan lo tho techakel amend fat each child's new score by the chr000loskel
am et nag et Inns sod on sported hes for purpose of loseprestios ANCOVAs were computed. howover. nig the am 'CMS hem %MI& arch DQ wee derived.

A BS Haawbsed edri dialabued edi.T

Poeied SD

Proportion et otornoes wen csoputed Is then midyear; as follows: of unereacee e(a particular tyn
5 01 ton awns=
(whether of child or of pees)
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Goldman-Fristoe, the PLS, and the TACL-R. These basic measures yielded 9 different

measures of speh and language functioning, three of which were statistically

significant at the .10 level and which favor the home parent training group in each

case. The average effect size across the three total scores from the standardized

measures was .51. This suggests that there was a slight advantage for the home

parent training group on the measures of speech and language functioning.

Table 16.7 also shows the main scores yielded from the two naturalistic language

samples. Six scores were computed and analyzed from the parent-child language sample

to examine generalized speecL and language skills in articulation, pragmatics, and

syntax. The number of unintelligible utterances due to articulation problems

correlated significantly with the number of errors made on the Goldman-Fristoe (r

= .36, p = .03), the PLS Auditory Comprehension Subscale point score (r = -.30, p

= .06), and the PLS Language Age (r = -.28, p = .09). As is evident in Table 16.7,

no statistically significant difference between groups was found on the number of

unintelligible utterances.

Pragmatics were analyzed by examining "requesting", "responding", "teaching",

and "spontaneous" language. Table 16.7 shows that, proportionally, the home parent

training group had significantly more child responses to parent requests than the

clinic-based group, although the percentage of parent requests to the child was

comparable between the groups. Although the children in the home parent training

group were scored as more responsive to their mothers, ch'ldren in the clinic-based

group demonstrated a significantly greater percentage of spontaneous utterances than

the home parent training group.

The Developmental Syntax Score (DSS) correlated significantly with the PLS Total

Language Age (r = .57, p = .00) and the TACL-R Total Age Equivalent (r = .53, p =

.001), as well as numerous sutscales of each of these measures (DSS of approximately

6 indicates functioning at slightly above the 10th percentile [Lee, 1974]). As is
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noted in Table 16.7, no statistically significant differences between groups was

found on the DSS for the parent/child sample.

The number of unintelligible child utterances in the Therapist/Child sample

correlated significantly with the Goldman-Fristoe percentile rank (r = -.42, p =

.008), PLS Total Language Age (r = -.34, p = .037), and the TACL-R Total ( r = -.28,

p = .08). Results of the analysis of ovariance indicated that the clinic-based

group had significantly more unintelligible utterances due to articulation than the

home parent training children.

The DSS performed oil the Pathologist/Child Sample correlated significantly with

number of errors made on the Goldman-Fristoe (r = -.27, p = .09), PLS Total Language

Age (r = .44, p = .005), and the TACL-R Total Language Age (r = .37, p = .02). This

DSS indicates that optimal functioning was between the 10th and 25th percentile (Lee,

1974). Results of the analysis of covariance indicated no statistically significant

difference between the two groups.

Second Posttest. The results of the second posttest one-way analysis of

covariance on measures of speech and language abilities are displayed in Table 16.8.

As can be seen, no statistically significant difference was found on the Goldman-

Fristoe Test of Articulation, although the how parent training group scored .39 of

a standard deviation better than the clinic-based group. It is important to note

that both groups made impressive gains since the pretest, improving from the 4th

percentile to the 31st and 43rd percentiles in the clinic-based and home parent

training groups, respectively. While no statistically significant differences

between the groups were found in expressive use of morphology and syntax, as measured

by the SPELT II, the home parent training group scored more than one-third of a

standard deviation better than Lhe clinic-based group. Differences of almost four-

tenths of a standard deviation, as was found on both the Goldman-Fristoe and the

SPELT II, are typically considered to be educationally significant. However, the
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Table 16.8

Second Posttest Analysts on the Speech and Language Measures

Variable Covaiine4 7

Clinic-Based

(SD) Adj7 n r
Home Parent

Training

(SD) AdIR n F

ANCOVA

P
ES Value

Age in moths u ef 7/1/89 67.5 ( 5.6) 20 69.4 ( 6.5) 20 .88 29 .35

Goldman-Risme-Sounds in 1, 2, 3 13.5 (9.39) 14-04 20 12.1 (9.96) 10.76 20 1.40 .24
Words-li dams

43c4dmmt-Iiistoo-Suun4s in 1, 2, 3 33.7 (26.2) 30.25 20 38 (28.7) 41.45 20 1.29 .41 .26
Words-%die Ronk

SPMT row score 1, 2, 4, 5 40.95 ( 6.7) 40.40 20 403 ( 8.8) 41.05 20 .06 .08 .81

SPELT - percent comet 1, 2, 5 81.9 (13.4) 80.79 20 81 (17.6) 82.11 20 .06 .09 .81

SPELT - percentile rank 4.5 56.0 (323) 53.02 20 60.5 (34.4) 63.48 20 1.19 .32 .28

TACL-R"

Words, Climes & Relations 1, 2, 6 115.9 (23.2) 113.8 20 117.9 C20.7) 120.0 19 .56 .28 .46

Grammatical Morphemes 1, 2, 5 115.4 02.2) 117.1 20 109.6 (21.9) 107.9 19 1.22 -.42 .28

Eaboraied Sanwa 1, 2, 6 1092 (23.7) 1121 20 111.6 (21.7) 107.9 19 .38 .22 .54

TACL-R Teed DQ 1, 2, 110.7 (16.9) 111.9 20 110.2 (13.9) 109.0 19 .29 -.18 .59

" Age equivalest mores from which DQs were eskalated en the TACL-R maws avenges catapulted Rom upper sad low Waits of the sge nage provided in the
tett mud for each rim some.

4 COVIWISMC 1 a PSI Tets1; 2 a FACES AdeptabWty Subsea* 3 a SDI Permaa0Soclal DQ 4 RD! Receptive Communicatiorc 5 RD1 Communication Total DQ;
6 - SDI Cognitive DQ.

AO Developmental Quotients (DO* were calcuistee by dividing the age (*tholes' mote reported in the technical mutual for each child's raw more by tbe chronological
age at dme of testing and ell mooted here foe mosso el knapretation. ANCOVAs wore cempated, however, using thy raw score from which mob DQ was derived.

a
ES ikene-besed 4j.1. clinic-based adj. T

Pooled SD
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fact that these are not statistically significant should make one cautious about

interpreting them as educationally significant because the difference between the

scores may be due to sampling fluctuation. If the results of replication and further

study indicate that such differences are, in fact, this large, then this is an

important finding.

Differences between the two group's performance was least noticeable on

receptive language, as measured by the TACL-R. No statistically significant

differences were found between the groups on their TACL-R scores and effect sizes

were less than .30. Nevertheless, as can be seen in Table 16.8, the effect sizes

which were computed indicated, in contrast to the results on the other speech and

language measures, that the clinic-based group scored slightly better than the home

parent training group in receptive abilities.

Posttest Measures of General Development

First Posttest. Table 16.9 shows the results of the posttest analysis of

covariance between the two groups on the BDI. Again, the ilome parent training group

demonstrated at least comparable developmental abilities to the clinic-based group.

While no statistically significant difference was found on the total BDI score, the

home parent training group performed statistically significantly better than the

clinic-based group on the motor total subscale (p = .06). This difference may be

due to the fact that home parent training group had a greater opportunity for

interdisciplinary intervention, although it is more likely this difference reflects

random fluctuation. The most educationally significant difference in general

development was in the personal-social domain in which the home parent training group

score approximately .50 of a standard deviation better than clinic-based group.

5 5 3
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Table 16.9

EusitattoUnaluissasetterimmusubrazwIla

Variable Covell& rc

Center-Based
OA ld Centered

(SD) Adj r n

I

Yr

Home-Based
Parent Centered

(SD) Adj. X n

.

F

ANCOVA

ESA VaPlue

Age of Child in Months as of 55.5 ( 5.6) 20 57.4 ( 6.3) 20 .88 .29 .35
7/1/88

BDI *

Personal-Social DQ 1, 2, 3 80.6 (15.4) 77.9 20 78.1 (13.6) 80.8 20 1.91 .20 .17

Adaptive Behavior DQ 1, 2, 4 98.4 (13.0) 97.1 20 93.5 (12.6) 94.7 20 .20 -.18 .66

Gtou Motor DQ 1. 2, 3, 6, 7 97.1 (19.5) 96.4 20 107.6 (17.2) 108.3 20 2.77 .65 .11

Fine Motor DQ 1, 2, 1 89.7 (10.9) 89.6 20 92.4 (7.5) 924 20 1.18 .32 .28

Motor Toul DQ 1,2,4,7 92.2 (9.9) 92.9 20 97.6 (9.0) 96.9 20 3.79 .42 .06

Receptive Comm. DQ 1, 2, 3 90.3 (19.5) 89.7 20 14.8 (14.8) 85.4 20 .00 -.25 .99

Expreuive Cam DQ 1. 2, 9, 10 112.5 (16.2) 81.4 20 78.2 (11.9) 79.2 20 .40 -.16 .53

Commuthcation Total DQ 1. 2, 9 15.1 (16.4) 83.9 20 80.7 (11.0) 81.9 20 .19 -.15 .66

Cognitive Total DQ 3, 2, 11 94.8 (13.4) 93.6 20 96.1 (10.7) 97.3 20 1.92
*.

.31 .17

BDI Total DQ 1. 2, 7 18.6 (11.5) 88.3 20 1*.0 (8.11) 88.3 20 1.07 .00 .31

1 ,

Develcgasessal Quodeet (DQ) true calodated by dividing the age equivskot (AB) scat argued in the technical mutual for each child's raw seam by the
chronological age at time ot testing and are Reported here for moms of interptetadon. ANCOVAs were computed, however, uskg the raw score ham
which each DQ was duived.

tCovasiates: 1 PSI Total Scot% 2 PAC13S Adaptability &bade% 3 BD! Receptive Commication D% 4 BD! Mapdve Behavior DQ:
S BDI GUIs Motor D(k 6 SDI Motor Thisl DQ; 7 SDI Total Socce DQ; 8 SDI Pine Motor DQ; 9 BDI Ccanmonicatica Total DQ;
10 Et BDI Pencoal/Social DQ; 11 lc BDI Cognitive DQ

aES = Home-based adj. I - easer-based adj. I'

Pooled SD

5 5.1
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Second Posttest. Table 16.10 presents the results of the One-Way Analysis of

Covariance computed on the Battelle Developmental Inventory. These findings indicate

that the home parent training group scored significantly higher in personal/social

ability and adaptive behavior than the clinic-based group. Additional analyses of

the subdomains under the Personal/Social domain are also presented in Table 16.10.

Statistically significant differences were found in three of the subdomains:

Expressions of Feelings/Affect, Self-Concept, and Social Role. In each case, the

home parent training group scored statistically significantly higher than the clinic-

based group, indicating that thE home parent training program was more effective in

developing the child's ability to express feelings, in self-concept development, and

in developing skills relating to social role-taking. Since the univariate analyses

indicated a statistically significant difference in the Adaptive Domain, it was

determined that the Personal Responsibility subdomain, within the Adaptive Domain,

would be examined--the Personal Responsibility subdomain was the most relevant to

this population. The results of this analysis indicated that the home parent

training group scored statistically significantly higher than the clinic-based group,

representing a mean standard difference of .88.

Although no other statistically significant differences were found on the other

domains of the Battelle, an examination of effect sizes and means indicated that the

home parent training group consistently scored slightly higher than the clinic-based

group, with the exception of the scores on the expressive communication subdomain.

In this case, the clinic-based group scored .39 of a standard deviation better than

the home parent training group. These findings do not corroborate with the findings

on the individual assessments of speech and language ability. It is important to

note, however, that in general communication skills as measured by the Battelle, both

groups have made impressive gains since the pretest (see Table 16.5 to make

comparison).

r r f-t) i)t)
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Table 16.10

Second Posttest Analysis of Covariance on the Battelle Developmental Inventory

Variable* Covariste 7

Clink-Based

(SD) Adj7 r
Home Pima

(SD) Adi7 17

ANoovA

P
ES Wild

Age of Mid in Months es of 67.5 ( 5.6) 20 69.4 ( 6.5) 20 ,29 .35
7/1/19
SDI

Pentad-Sock! 1, 2. 3 74.6 (14.8) 71.1 20 77.3 (18.5) 80.8 19 5.01 .76 .03

Melt Worst:don 1. 2, 3 33.4 ( 2-5) 32.7 20 33.3 (2.7) 33.9 19 1.54 .46 .22

Expression of Feeling I. 2. 3 22.0 (2.4) 2147 20 23.3 ( 1.6) 23.6 19 5.53 .92 .03
Affect

Self-Concept 1.2,3 25.1 (2.2) 24-5 20 25.4 (2.5) 25.9 19 2.93 .59 .09

Pow Ithenotion I, 2. 3 25.1 ( 5.9) 23.9 20 26.1 ( 5.2) 27.3 19 2.53 .61 .12

CGPlei 1, 2. 3 10.9 ( 5.3) 9.9 20 1145 ( 4.1) 123 19 147 .52 48

Social Role I. 2. 3 11.1 ( 4.9) 17.3 20 18.3 ( 4.6) 19.1 19 1.49 .38 .23

Adoptive lobate 1, 2, 4 19.2 (14.11) 87.5 20 93.1 (13.5) 94.1 19 3.52 .66 .07

Personal Itsoponsibility 1, 2. 3 19.8 ( 5.0 11.4 20 22.3 (5.9) 23.6 19 6.49 .88 .02

Ores Meter 91.7 (16.1) 91.0 20 953 (13.8) 96.6 19 1.37 .38 .25

Pkw Mows I, 2. $ 86.7 3,11.3) 87.2 20 89.3 (10.2) 88.8 19 .48 .27 .49

Mow Teal 1,2,4,7 17.11 (11.5) 89.1 20 90.9 (93) 89.6 19 .93 .19 .34

Iteceseive Ceazotinieltbel I. 2. 3 95.4 (16.7) 92.4 20 91.7 (17.2) 94.7 19 .76 .29 .39

Expeetive Cansnunicadon 1.2,9,10 83.9 (183) 87.3 20 79.1 ( 7.7) 76.4 19 .93 -Z9 .34

Came laths Tool I, 2. 9 87.5 (143) 8745 20 84.3 (10.4) 84.3 19 .00 . .004 .99

Cognitive 1 .2,11 94.4 (13.2) 93.5 20 93.7 ( 9.51 94.6 19 .58 .27 .45

Baulk Tad I, 2, 7 86.9 (112) 86.9 20 $ILO ( 9.6) 811.0 19 1421 36 .28

Developmental Quodent (DQ) entre calculated by dividing the age twinkle (AS) were
chronological Age st doe of sewing sod we repotted bets foe norpthos if ksarpietthion.
width sett DQ was derived.

* Condole 1 PSI Tend stem 2 PAOLI Adeptobility Suboodg 3 SDI Iteeptive
14044 6 dB SDI Maws Total DOI 7 SDI Toad Scone II SDI Poe Mows Dol
11 SDI Cognitive DQ.

AES Home-besed *41 - ocater-twocti ad). It

Pooled SD

mooted in the Ischolad 11111101111 for NA Wits raw scars by the
ANCOVAs wen ootopased. however, Wag dee row soon bow

Comothoicatieeg 4 SDI Adoptive Behavior; 5 SDI Oren
SDI CommuniostIon Total D(b 10 SDI IletoccallSocial DC/
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Pt)! Mtest Measures of Family Functioning

-t Posttest. No statistically significant differences were found between

. the PSI or the FACES (see Table 16.11). The means for both groups

rel....oned within he normal or healthy stress range and indicated that neither

approach led to a awnge in stress or family adaptability and cohesion as measured

by the PSI or the FACES (see Table 16.11).

Results of the Parent Satisfaction Questionnaire indicated, overall, that

parents in both groups were "moderately" to "very satisfied" with the service they

received. Nevertheless, parents in the clinic-based program expressed some negative

feelings about their child's program. Group means were different on three of the

Parent Satisfaction items: Satisfaction with Goals (p < .04), Opportunity for Parent

Participation (p < .000), and Satisfaction with Program (p < .07). Further, when

asked to state their preference for either a clinic-based or home parent training

program, 70% of the 40 parents preferred the home parent training services (see Table

16.12). The advantages and disadvantages parents reported for each type of

intervention were as follows:

Advantages of home-based: Disadvantages of home-based:

Parent learning Little time/interruptions

Teaching in home environment Hard to work with own child

Parent-child relationship Lack of socialization

Daily teaching

Advantages of center-based: Disadvantages of center-based:

Regular schedule Driving/babysitters

Child works with professional No parent-child interaction

Socialization No on-going training

Second Posttest. Table 16.11 presents the results of the One-Way Analysis of

Covariance on the measures of family functioning at the second posttest. These

results indicate that there were no statistically significant differences between

557
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Table 16.11

fiscandbanorllinibibulfrAndathaulaft.
BilltiaggidignagalumtaX

Variable Covariste 7
Claase'd

(SD) Ada u.

Home Fatal
Thbing

(SD) Adj7 it F

ANOOVA

a P
ES Value

Age of Child la Moods at of 67.5 ( 3.6) 20 69.4 6-3) 20 Ai .29 .35
7/1/S9
SIDI

Perseral.Sociel 1, 2, 3 74.6 (14.8) 71.6 20 77.7 ',A OA) 80.7 20 5.34 .58 .03

AO* lateuctiat 1, 2, 3 33.4 ( 2.5) 323 20 33.4 ( 2.7) 33.98 20 1.61 .46 .21

licesselos of Shake 1. 2. 3 22.0 ( 2.4) 21.8 20 23.4 ( 1.6) 23.6 20 5.55 .84 .02,
Affect

SelfCooeut 1, 2, 3 25.1 ( 2.2) 24.7 20 25.5 ( 2.5) 25.8 20 1.56 .47 .22

Pew lateractlea 1, 2, 3 23.1 ( 5.9) 23.9 20 26.0 ( 5.1) 27.1 20 2.64 .58 .11

C414nS 1, 2, 3 10.9 ( 3.3) 9.3 20 11.8 ( 4.9) 12.7 20 2.45 .56 .13

Send Sob 1, 2, 3 11.1 ( 4.9) 17.2 20 18.4 ( 43) 19.2 20 1.99 .43 .17

Adaptive Behavior 1, 2, 4 892 (14.8) $IS 20 91.9 (142) 93.5 20 343 37 .09

Puma Respoeelbiliq 1, 2, 3 19.8 ( 5.8) 18.4 20 21.6 ( 6.5) 72.9 20 4.77 1.37 .04

Oros Motu 91.7 (16.1) 91.0 20 95.2 (13.7) 96.0 20 1.50 .37 .23

Rae Una 1, 2, $ 86.7 (113) 641 20 88.4 (10.7) 88.3 20 .48 .26 .49

Motor Total 873 (11.5) 1111.11 20 90.2 (9.6) 89.2 20 1.07 .34 .31

Receptive Creocauncatioa 1, 2, 3 914 (16.7) 93.0 20 90.9 (17.1) 933 20 .43 .22 .52

Busesive Corommokstiaa 1,2,9,10 13.9 (11.5) 064 20 79.6 ( 73) 77.1 20 .40 -.24 .53

Coaunualcation Teal 1, 2, 9 87.5 (14.3) 87.4 20 83.9 (10.3) 83.9 20 .01 .03 .93

CSaithe 1,2,11 94.4 (132) 43.3 20 92.7 (10.3) 93.8 20 .54 26 .47

Bus& Total 1, 2, 7 86.9 (11.8) 16.6 20 87.4 ( 3.7) 87.7 20 1.50 .39 .23

Dovoloymomil Quotios pacp wire celookted by dividlag ths ego equivalent (AB) soon repotted la the teetotal auuosl for wads Wife raw scars by dm
chronological op ot Om of Waft sad ars reported bus kr meow of boorpretstioa. ANCOVAs wen ootopteled, however, Wag the row score from
whirls ink DQ wu derived

Combs= 1 PSI Total emu 2 PACES Arkpubility Sabana 3 EDI Receptive Cormationien 4 BD1 Adoptive Behavior; S BDI Chou
MOW' ; 6. EDI Motor Tsui De 7 BEI Ilual Ikon De $ BM Pita Mout De 9 EDI Cemomalculea Total De 10 BD1 Perseanaleclal DQ
11 EDI Cognitive DQ.

ABS Home-bust ail 1 - caser.bseal .4

Pooled SD
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Table 16.12

First Posttest Comparability of Groups on Parent Attitudes Questionnaire

Parents' perceived positive changes
in child's behavior as a consequence
of child's training.

Parents' perceived improvement in
parent-child relationship as a
consequence of child's training.

Parents would choose to have child
in this service.

Clinic-Based Hale Parent Training

85% (17/20) 90% (18/20)

70% (14/20) 80% (16/20)

55% (11/20) 95% (19/20)

the groups in stress, as measured by the PSI, or in family adaptability and cohesion

as measured by the FACES III. The home parent training group did, however, score

slightly less healthy than the clinic-based group on the FACES III Adaptability and

Cohesion subscales and on the FACES III Total score.

When asked at the end of the second year which program they would like to

participate in if they were given the choice, once again the majority of the

participating 40 parents chose the home parent training groups indicating that they

valued being involved with their children's educational program, even if there was

no measurable difference due to their involvement.

Posttest Subgroup Analyses

First Posttest (Summarv) , Analyses on the first posttest data were conducted

on three subgroups to examine the effects of the two interventions comparing: (1)

three-year-olds versus four-year-olds, (2) children whose mothers had a maximum of
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a high school education versus children whose mothers had attended college, and (3)

children in the home parent training group whose mothers had reported working with

them more than three hours per week versus children in the home parent training group

whose mothers had reported working less than three hours per week. The results of

these analyses are summarized below.

Group byage. The results of this set of analyses indicated a trend favoring the

3-year-olds in the home parent training program over the 3-year-olds in the clinic-

based program in verbal ability and a general tendency for the 3-year-olds in the

home parent training program to benefit more than all of the others in the two

programs. Specifically, home parent training 3-year-olds scored higher than clinic-

based 4-year-olds on the PLS verbal ability DQ [t(15)=2.46, g = .05], tle PLS

Auditory Comprehension DQ [t(15) = 3.37, g = .01], and the PLS total IA [t(15) =

3.25, g =.01]. Additionally, this same group of home parent training 3-ye?r-olds

scored higher than the home parent training 4-year-olds on the PLS Auditory

Comprehension DQ [t(18) = 2.60, R= .05] and the PLS total DQ [t(18) = 2.75, g=.05].

On the PLS Auditory Comprehension DQ, the clinic-based 3-year-olds performed better

than the clinic-based 4-year-olds [t(18) = 2.75, p = .05] and the home parent

training 4-year-olds [t(20) = 2.30, Q = .05]. Mothers of the home parent training

3-year-olds, however, were more stressed than the other mothers in the study. These

findings, if substantiated with additional research, may suggest that age is an

important determinant of the most appropriate type of parent involvement to be used

in a child's program and that stress may be a special consideration when working with

mothers of 3-year-olds.

Levelof mother education. While it might be expected that less educated mothers

be less effective with their children, these findings do not support this belief.

Contrarily, of the children in the home parent training group, there were no measures

on which the children of more highly educated mothers performed significantly better

5(;()
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than those whose mothers had received only a high school education. In fact, there

were several mei.sures on which the children of less educated mothers with higher

education performed significantly better than the children of mothers with higher

education in the home parent training group. This may be due to the fact that the

less educated mothers appeared to more seriously take the responsibility they were

given to work with their child, while the mothers with higher education tended to

assume they were able to work with their child without the training and suggestions

provided by the therapist. Further, less educated mothers experienced lower stress,

again suggesting that they may adapt well to such a role.

While these findings may suggest that we dismiss the notion that less educated

mothers are ineffective as therapists to their children, it should be noted that even

the lowest levels of education of mothers in this study (all of whom had completed

the 12 grade) were not as extreme as is often prevalent in other populations.

Therefore, additional research should examine the question of the effect of mother's

educational levels on their ability to work effectively as therapists for their

children.

Level ofparent Involvement. The first year of this study attempted to examine the

critical variable of parent time and the challerge of measuring parent time spent

with the child in education-related activities. One methodological conclusion that

can be drawn is that it is vital that parent time measurement be triangulated so that

reliability can be tested in a number of ways. Second, it was concluded that in the

absence of an extensive naturalistic study on parent time, estimates of parent time

collected by means used in this study were suspect.

Given the questionable nature of the time data that was collected, conclusions

about the effects of variable time spent working with the child in the home parent

training group can be drawn only with caution. While it is possible to distinguish

two groups based on the reported number of hours spent each week with the child, in

5 f; 1
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most cases there were no significant differences between the performances of the

children in each group. Nevertheless, the "more than : hours-per-week" group did

perform significantly better than the lower time-group on articulation, and the

mothers demonstrated lower stress. It appeared, in fact, that the children whose

mothers spent less than 3 hours per week working with them performed no better than

the children in the center-based group who were provided therapy by the professional

therapist 1 hour per week. These results suggest that parent time committed to

working with their child may be directly associated with child performance, However,

additional research is vital in order to more reliably measure parent time actually

spent with the child and its subsequent costs and effects.

Second Posttest Suborouo Analysis by Cohort. The most meaningful subgroup

analyzed from the second posttest data was a comparison of the effects of the

interventions on the follow-up cohort versus the continuing cohort. To set the

context of this analysis it is important to note that analysis of parent reports of

additional services, for the follow-up cohort, indicated no significant difference

between the two treatment groups; children in the clinic-based, follow-up cohort

received a comparable amount of intervention service during the follow-up year as

the home parent training follow-up cohort. These data indicate that according to

parent reports, most children in the follow-up cohort did not receive speech therapy

services during the follow-up year.

No statistically significant differences between groups or between cohorts were

found on the Goldman-Fristoe Test of Articulation at the second posttest, although

effect sizes favored the home parent training group (see Table 16.13). As can be

seen, both cohorts of children in the home parent training group performed better

than the clinic-based group in their respective cohorts. Interestingly, the two home

parent training subgroups scored comparably, and indicated that the second year of

intervention had remediated the speech disorders of the continuing children to a



Table 16.3

81. /

Continuing Cobol Follow-up Cobon
BY TREATMDTT GROUP BY COHORT BY GROUP BY COHORT

Variable' Cessehrs,

CLINIC BASED

X (SD) AdVir

HOME BASED

X (SD) Adilr

CLINIC BASED

X (SD) Adj.T

HOME

(SD)

BASED

Adj.!
ANCOVA

g

P

value

ANCOVA

F

P

Woe

ANOOVA

F

P

vahieAP of child as of
74-89 64.4 ( 44) 7 64.6 ( 4.6) 5 69.2 ( 5.4) 11. 70.9 ( 6.4) 15 .26 .61 73 .01 .10 .75

Ooldmae-Pristoe
Sounds in Weeds-11
of snore

1,2,3 19.6 ( 6.3) 19.0 7 15.4 (124) 143 S 10.2 ( 9.3) 110 12 11.0 ( 9.1) 10.6 15 .57 .46 248 .13 .20 .66

GoldtmsPri004
Scads in Words - -

1,1,3 15.7 (10.6) 17.1 7 334 (33.6) 35.9 5 434 (27.2) 38.7 13 39.4 (28.0) 40.6 15 AI .35 1.70 .20 40 .38%elk Reek

TAMA'

TAaoR Total DQ 1,2,4 115.2 (19.11) 114.3 7 120.5 (14.7) 115.6 5 108.3 (15.5) 111.9 13 . 06.2 (11.7) 108.5 15 .03 .16 .73 .40 .23 .64
Words, Classes A 1,2,4 119.6 (12.9) 118.0 7 110.3 (18.4) 120.7 5 113.0 ( 24) 111.1 13 117 (21.4) 120.0 1! .40 .53 .11 .67 .16 .70
Relations DQ

Orimmatke1
Morphoses DQ

1,2,5 118.7 (30,2) 118.2 7 123.6 (14.1) 121.3 5 113.6 (17.6) 116 13 . 04.6 (21.6) 10S 15 .19 .66
1.111 .29 .114 .37

Elaborated 1,2,4 115.0 (253) 115 7 121.3 (30.7) 113.9 5 406.1 (23.3) 113.7 13 06,1 (17.2) 107.6 15 .17 .69 .66 .11 .74Senteaces DQ

SPELT II Raw Score 5.6 4.0 ( 6.3) 41.5 7 30.2 ( 7.3) 38.5 5 404 ( 7.1) 40.3 13 403 ( 9.4) 42.3 15 .04 .84 .26 .61 .89 .35
SPELT II Penne 4.5,7 84.0 (12.5) Ili 7 78.4 (14.7) 77.6 5 10.1 (14.4) 80.5. 13 81.0 (18.9) 85.0 15 00 .98 .31 .56 . .69 .41Correct

SPELT Il Pmentils 5.6 65.6 (31.9) 63.1 7 50.2 (37.3) 47.5 1 50.8 (32.9) 50.4 13 0.9 (34.0) 694 15 .03 .87 .19 .66 2.51 .12Rank

.

Devdopmental Quodan OQ) werecalculated by dividing theage equivalan (AEI) score reported in the teelsiml manual kr sad% shad's row WM by the duo- nogicelage et timeof testing and am reported here foe purposes of intaproation. ANCOVA's were computed, however, using the sew more from wi. eh each 12Q wu derived.
1

Coverings: I PSI Total Score; 2 FACES Adaptability Submalea; 3 EDI Naomi/5min DQ. 4 al BDI Cognitive DQ. EDI Communication Total DQ,6 el BDI Total Score Dcb 7 la EDI Expeestive Cormnunicadon DQ.

"Age eculvalem scores from which DQa were calculated on the TACL-R represent averages computed from upper and lower limits of the age range provided in the testmanualfor each raw score.

A
ES Horne-based adi.1.- clinic-bued adi.r

Pooled SD

rf;3
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similar level as the follow-up children. The two clinic-based subgroups, however,

were less comparable indicating that the second year of clinic-based intervention

did not result in a substantial gain.

Subgroup analysis by cohort on the TACL-R indicated very comparable performance

of children across all four cohort/intervention subgroups. Cohort subgroup analyst;

on the SPELT II (also shown in Table 16.13) and the Battelle (shown in Table 16.14)

indicated no significant differences due to ,hort or cohort/intervention

interactions. Analyses on the measures of family fun;Lioning indicated a sigrificant

interaction on the FACES Adaptability scale and the FACES Total score.

Conclusions

The most important finding of this study was that with appropriate training and

on-going assistance, the mothers provided therapy for speech correction, language

acquisition, and general development to their moderately speech disordered children

as effectively as did the professional speech pathologist. On some of the measures,

the children for whom therapy was provided by their mothers actually performed better

than those who received therapy from the professional speech pathologist. On the

other hand, it appeared that the children and mothers in the home parent training

program were considerably less likely to engage in free, spontaneous communication

with each other after the mothers were trained to work directly wit) the child.

This finding suggests a possible drawback to a parents-as-therapist approach.

Nevertheless, the overall findings of this study support the controversial claims

made by experts as early as 1948 (see Lillywhite, 1948), that mothers should not be

excluded from the speech training of their delayed and handicapped children because

they can be effective speech therapists to their children and given major

responsibilities in meeting their child's educational needs (Sommers et al., 1959;

Sommers, 1962; Sommers et al., 1964; Tufts & Holliday, 1959).

565



Table 16.14

AlICOVA's on the Battelle Developmental Inventm at Second Posttest

Continuing Cohort Follow-up Cohort BY TREATMENT GROUP BY COHORT BY GROUP BY COHORT

Variable Coveriate)

CLINIC MED
X (SD) Adi.T a

HONE BASETO

X (3D) Adj. T a
CLINIC BASED

X (SD) At1).1" n
HOME BASED

X (SD) Adj. T n
ANCOVA

F BS-
P

vibe
ANCOVA

F
ES

R

value

ANCOVA

F Est,
P

value

Ap of child as of 64.4 ( 4.8) 7 64.8 ( 4.6) 5 69.2 ( 5.4) 13 70.9 ( 6,4) 15 .26 .6 1 7.6 .01 .10 .75
7/1/89

SDI*
Persorel4ocial DQ 1,2,3 80.6 (16.9) 77.$ 7 86.7 (26.2) 64.4 5 71.3 (13.1) 64.4 13 74.7 (14.5) 76.7 1 S 5.80 .0 2 7.3 2 .01 .18 .67

Adaptive Sobavior DQ 1,2,4 88.0 (19.1) $7.9 7 99.0 (14.7) 102.9 5 89.9 (12.7) 83.1 13 89.5 (13.7) 90.5 15 3.81 .06 2.44 .13 1.16 .29

Gross Motor DQ 1,2,5 97.5 (13.4) 431 7 100.3 (13.6) 97.6 5 IL! (17.0) 89.9 13 03.3 (13.8) 96.8 15 .77 .3 9 43 .5 2 .31 .5 8

Floe Motor DQ 1.2,6 91.6 (10.5) II1.3 '? 94.6 (10.1) 93.6 5 84.0 (11.2) 86.7 13 86.3 (10.3) 87.9 1 5 .68 .42 .89 .35 .38 .5 4

Motor Total DQ 1,2,7 93.0 (9.7) 89.6 7 95.9 ( 6.8) 94.0 5 SO (1 1.7) 87.3 13 88.3 ( 9.8) 91.1 IS 1.63 .21 .63 .43 .02 .8 9

Receptive
Communication D1 1,2,3 99.1 (17.3) 93.7 7 98.3 (17.6) 102.3 5 93.4 (16.8) 920 13 88.5 (16.8) 91.2 IS .48 .49 1.34 .26 .91 .35

Expressive
Communication DQ 1,2,1 93.3 (16.2) 92.7 7 79.2 ( 6.9) 75.4 5 78.9 (18.2) 82.9 13 79.7 ( 7.9) 80.1 15 3.59 .07 .26 .61 2.62 .12

Communicatiec
Total DQ 1,2,8 94.4 (145) 93.1 7 87.7 (10.2) 87.6 5 83.7 (13.2) 83.8 13 82.6 (10.4) 84.0 15 .33 .57 2.24 .14 .51 .48

Cognitive total DQ 1,2,9 97.1 (13.2) 95.6 7 97.2 (11.0) 95.5 5 93.0 (13.5) 93.0 13 91.2 (10.0) 94.4 15 .03 .87 .19 .67 .03 .86

BDI Total DQ 1,2.10 91.4 (12.3) 91.5 7 929 (11.1) 90.6 5 84.4 (11.2) 84.0 13 85.6 (128) Ina 15 .25 .6 2 2.36 .13 .64 .3 7

'Developmental Quotients (DQ) went calculated by dividing the age equivalent (AB) score repotted in the tecludeal manual for each child's raw 'core by the chronological op at time
of testing and are reported here fce purposea al interretation.. ANCOVA'a were amps& however, wing the raw more ken which each DQ wu derived.

Covariatea: 1 PSI Taal Some; 2 el mats Adtsability Schwalm: 3 w EDI Reeepdve Commaniestion D(b 4 EDI Adaptive Behavior Doll 5 EDI Grow Motor DQ
6 . BDI line Motor IY1 7 .1 EDI Motor Total; EDI Communication Total DQ; 9 I. EDI Cognitive DI% 10 EDI Teal

ES w Hame-bated adia clirtio-baied adilr
Pooled SD
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Some educators and parents believe that redefining parents' roles to include

teaching or providing therapy for their children puts undue strain on the parent-

child relationships. The argument is, "It's demanding enough to be parents; don't

expect them to be teachers as well." It must be acknowledged that some parents with

speech disordered children may not choose or welcome the opportunity of being trained

as a speech paraprofessional for their children. In some cases, the added

responsibility may result in excessive stress. In this study, however, we did not

find statistically. significantly higher levels of stress among parents who provided

therapy to their children.

The results of the cost analysis indicate that, excluding the value of parent

time, there was no meaningful difference in cost between the two approaches.

However, when we include the value of parent time as a real cost to the program, the

high parent involvement programmay cost over 204 more than the clinic-based program.

From an economic perspective, which alternative is the most cost-effective is not

clear. In general, those who operate programs that rely heavily on parent

involvement need to understand the opportunity costs to parents. If parents are

willing to pay the price (i.e., devote the required time and energy to training and

intervention), then a home training program, based upon the evidence presented here,

may work as well or better than a clinic-based program staffed by a professional

speech pathologist, and it may even be the most cost-effective alternative. However,

in the present study, most mothers did not work outside the home, were not single

and/or on welfare, were well educated, and were, in all respects, middle class. In

short, they chose to invest the time to participate. Obviously, this will not always

be true. How validly this program's success could be generalized to a disadvantaged

population is not known. For parents who already feel stress, a home training

program requiring significant amounts of time and energy may not be as effective as

a clinic-based program. Thus, the decision as to which alternative is "best"
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according to economic criteria is dependent upon the context of the intervention and

can only be determined by those making the individual programming decisions,

especially including parents. It should be noted that, in this case, parents

overwhelmingly preferred the home parent training program.

Clear advantages and disadvantages were cited for earil approach. These findings

suggest that administrators actually have two viable programming options: one which

relies heavily on parents and one which does not. Weighing the pros and cons of

these two options, at this point, can only be done on a program by program basis.

As has been discussed, P.L. 99-457 was not designed solely for the children but

for the parents as well; its intent is to strengthen the parents' role in the

educational process. This study has helped to identify the effects of varying

degrees of parent involvement so that children with special needs and their families

can be most satisfactorily served.

Future Plans

Currently, second posttest language sample data are being analyzed and will be

included in the annual report next year.

During the 1989-90 year, the 40 subjects in the study will be followed and

posttested again in the Spring. Several strategies will be used to track the

subjects during the year. First, parents will be contacted by phone twice during

the year. As a part of this contact, they will be interviewed regarding the types

of services their child is receiving at that time, the satisfaction with current

services and their perceived need for services. Second, birthday cards and holiday

greeting cards will be sent to each child in order to track address changes. Third,

staff at the Granite School District will notify the EMI coordinator of any new

addresses which they are aware of.
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One of the main tasks for the 1989-90 year is to prepare several journal

articles about the first two years of this study. One article will be prepared for

an academic journal, one for a practitioner's journal, and one for a parent's

journal. Additionally, presentations will be made at professional conferences as

well as at local school districts who have expressed an interest in the study.

Finally, a review of available measures to be used during the testing in the

Spring of 1990 will be conducted. Since the subjects will have aged considerably by

that time it is likely that it will be necessary to replace the Battelle with another

general developmental assessment such as the Woodcock-Johnson and that the speech

and language measures will also need to be changed. Consultation with psycho-

metricians in these areas will be made and testers will be trained to administered

the new measures following procedures used in previous years.
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UTAH PARENT INVOLVEMENT STUDY (1985)

Project #17

Comparison: Moderately to Severely Handicapped Children--Center-based intervention
plus parent training versus center-based intervention only.

Local Contact INNIMIon: Don Link, Director, Developmental Disabilities, Inc.

EIRI Coordinator: Marcia Summers and Glenna Boyce

Location: Salt Lake City, Utah

Me of Report 10-9-89

Rationale for Study

One of the most frequent claims of

researchers, administrators, and practi-

tioners is that parent involvement in

early intervention produces better

results for children 'Aan no parental

involvement (Bronfenbrenner, 1974;

Garland, Swanson, Stone, & Woodruff,

1981; Johnson & Chamberlin, 1983; Karnes

& Lee, 1978; Lazar, 1981; Parker & Mitchell, 1980; Simeonsson, Cooper, & Scheiner,

1982). In an examination of reviews of early intervention literature, the most

frequently cited concomitant variable was parental involvement. Virtually all

previous reviewers who have examined the benefits of involving parents in early

intervention programs have concluded that parental involvement is associated with

increased benefits for children (see White, Bush, & Casto, 1985, 1986).

Although the claim that parent involvement is beneficial for children is widely

accepted, there is little empirical evidence to support this view. Relatively few

studies have used the experimental method to test the notion that parental
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involvement is more effective than no parent involvement, and most of these are not

of good quality (White et al., 1989). Even fewer studies have used random assignment

of subjects to differing treatment conditions. Lack of random assignment in early

intervention research is large:y due to the ethical concerns of offering treatment

in a random manner. White and Pezzino (1986) have addressed the validity of such

concerns and concluded that the infrequent use of randomization has been a serious

impediment to the advancement of knowledge about the efficacy of early intervention.

They argue that such designs are feasible to implement and, if properly conducted,

are neither unethical nor i'legal. The use of methodologically well-designed studies

which includes random assiTilent of subjects is one of the best ways of determining

whether there are benefits associated with involving parents in early intervention

programs.

As yet in the literature, little attention has been paid to the concept that

there are many definitions or types of parent involvement programsiNith probably many

variations in consequent effects. Care must be used in generalizing the benefits

(or effects) of one type of parent involvement program to other types of parent

involvement. The term "parent involvement" is perhaps too global a term. More

specific terms are needed to identify variations of parent involvement. Furthermore

with the varieties of "parent involvement", one study (even if it is methodologically

sound) cannot answer the question of the effectiveness of parent involvement. A

series of studies are needed to answer this question and build a sound base of

information concerning the benefits of parent involvement.

This study investigated a typical parent involvement program by investigating

the immediate and long-term effects of the addition of a parent instruction program

to an already existing center-based intervention program for the children. The

parent instruction was primarily designed to improve parent's skills as teachers of
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their handicapped child, but it also included an information component and a support

component for the parents.

In addition to assessing the impact of a parent instruction program with child

progress measures, this study assessed the possible changes that this instruction

had on the family. The work of several investigators has suggested a link between

child management skills and family functioning (e.g., Koegel, Schreibman, Britten,

Burke, & O'Neil, 1982; Patterson, 1979; Patterson & Fleishman, 1979; Wahler, Leske,

& Rogers, 1979); however, additional research is needed to determine the nature of

these effects. Additionally, most previoas studies were conducted with disadvantaged
i

children; moderately and severely handicapped children may present sufficiently

different problems so that the relationship between behavioral parent instruction

and overall family functioning may not be present or at least may be different.

Review of Related Research

The involvement of parents in their children's education has long been

considered important. White et al. (1989) identified six rationales frequently cited

as to why parental involvement is necessary: (I) Parents are responsible for the

welfare of their children; (2) Involved parents provide better political support and

advocacy; (3) Early intervention programs which involve parents are more effective;

(4) By involving parents, the same outcome can be achieved at less cost; (5) The

benefits of early intervention are maintained better if parents are involved; and

(6) Parent involvement provides benefits to parents and family members as well as

the child.

While these rationales for parent involvement would appear to be logical and

sensible, the evidence from the research to date on parent involvement is less than

conclusive. Table 17.1 presents the White et al. (1989) analyses review of 12

studies that examined the effects of adding a parent involvement component to early

intervention for handicapped children. First, various types of program comparisons
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Table 17.1

Effects of Adding a Parent involvement Component to
Early Intervention Studies with Handicapped Children

Reference Description of the Comparison
Primary Focus Secondary Focus

Quality Parental involvement Parental Involvement Effect Size

Direct Comparisons of Benefits of Parent Involvement:

Bynett, Escobar, Center and home intervention vs.
& Ravsten, 1987 center intervention

Henry, 1977

Minor et al.,
1983

Miller, 1981

Scherzer, 1976

Daycare program plus parental
vs. daycare program alone

Center-based intervention
plus parental involvement vs.
center-based intervention alone

Preschool developmental class
plus at-home program vs.
preschool developmental class
alone

Physical therapy plus parent
training vs. physical therapy
alone

fair Parent as therapist

fair Parent as therapist

poor Parent as therapist

poor Parent as Therapist

poor Parent as therapist

Indirect Comparisons of Benefits of Parent Involvement:

Bidder et al.,
1975

Parents as therapists vs. home-
based intervention by health
care professional

Barnett, Escobar, Home-based intervention by
& Ravsten, 1987 parents vs. center-based

intervention

Center plus home-based
interventions home
intervention

Shelton, 1978

Goodman et al.,
1984

Allen et al.,
1980

Horton, 1976

Kysela et al.,
1981

Reading to children by parents
Vs. traditional nursery school

Hospital-affiliated program plus
parental involvement community
daycare programs alone

Parent-child interaction
intervention vs. traditional
intervention

Hearing aid before the age of 3
plus parental involvement vt.
hearing aid alone

Extensive home-based training poor
to parent vs. center-based
intervention to child with
moderate parental involvement

1111

*MIMI

Parent/child relations
Emotional support
Resource Access

.11111

good Parent as therapist Emotional support

fair Parent as therapist

fair Parent as therapist

fair Parent as therapist

poor Parent as therapist Emotional support

0

poor

poor

Parent/child relations

Parent as therapist

Parent as therapt

Parent as therapist
Emotional support

Sensory stimulation
Emutiunal support
Child Develop. Educ

.26

.72

2.21

.16

.50

1.07

.19

.15

. 05

. 51

.90

.83

-.42

BEST COPY AVAILABLE

574



Utah Parent Involvement 1985

550

have been made in order to address different research questions about parent

involvement. For example, some of the research designs have compared home-based,

parent intervention with center-based intervention, asking which is better--home-

based parent or center-based professional intervention. Others have compared a

center-based intervention with the same center-based intervention to which has been

added a parent involvement component, asking whether or not the addition of parent

involvement will make a significant contribution to the child's development. It is

logical to expect different findings when different comparisons are made. In 1985,

when this study was initiated, center-based programs adding a parent-as-therapist

component was a popular and frequently-used intervention program. Since evidence

did not exist as to the benefits of this type of parent involvement, and since it

was so frequently used, this type of design was a logical choice.

Second, various methodological problems have been found in the research. Table

17.1 addresses the issue of study quality. "Study quality" refers to the assessed

threat to internal validity for that particular study. (For further information

concerning the manner in which these studies were rated, see the final report of the

Early Intervention Research Institute, 1987.) None of the studies which used direct

comparison were rated any better than "fair," indicating that serious methodological

concerns characterize this literature. One good study indirectly compared the

benefits of parent involvement. However, indirect comparisons (that is, a comparison

in which parent involvement is one of several variables, such as setting or age-at-

start, which are experimentally manipulated) are generally so confounded as to give

little information on the effectiveness of parent involvement. Given the weaknesses

of the studies and the lack of positive effects shown in Table 11.1, the alleged

benefits of parent involvement in early intervention programs have not been well

documented.
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Furthermore, other important questions have not been addressed in the research.

One question which needs addressing is the relationship between parental child

management skills and overall family functioning. Several investigators have

suggested such R link (e.g., Koegel et al., 1982; Patterson, 1980; Patterson &

Fleishman, 1979; Wahler et al., 1979). However, additional research is needed to

determine the nature of these effects; they might be positive or negative. Clarke-

Stewart (1982) suggested that perhaps parent involvement programs may serve to make

the mother more anxious or unsure, and failure to measure maternal variables would

obscure this result. Secondly, few studies provide cost-benefit information, despite

general claims that parent involvement saves money. Thirdly, none of the studies

report data from follow-up testing, and retention of parent involvement is not known.

Since studies involving disadvantaged children have cautiously suggested that some

benefits due to parent involvement may be long-lasting (Haskins & Adams, 1982), the

importance of longitudinal research in this area becomes obvious. Thus, the goal

of this research was to determine the immediate and delayed impact of adding a

structured parent instruction program to an existing center-based early intervention

program that provided minimal parent involvement. .

Overview of Study

Fifty-one moderately and severely handicapped children were randomly assigned

to a center-based early intervention program plus parent instruction or a center-

based interventiAn alone. The goal of this research was to determine the impact of

adding a structured parent instruction program to an existing cen:er-based early

intervention program.

Treatment was provided at two early intervention centers located in the greater

Salt Lake City, Utah area. All children were involved in a 3-hour, 5-day-per-week,

center-based preschool program. Mean age of the children at the beginning of the

intervention was 46.1 months. The children were randomly assigned to one of two
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groups, the center-based only group or the center-based plus parent instruction

group. Although the children were in different groups for the research analyses,

they were mixed together in classrooms at the centers.

The parents of the "center-based plus parent instruction group" attended parent

instructional workshops provided one time per week (90 minutes) for 15 weeks during

the winter months of 1986, in addition to the regular parent functions at the

centers. The Parents Involved in Education (PIE) curriculum was used in the

workshops. The parents in the "center-based only" group continued to be included

in the regular parent functions provided by the centers. All children and parents

(usually mothers) were tested prior to, immediately after, and one and three years

following the implementation of the parenting groups. Results were determined

through use of analysis of variance and analysis of covariance, with respective

pretests and mother education as covariates.

Method

Subjects

Fifty-one moderately and severely handicapped children were included in the

study. Thirty-one subjects were classified as developmentally delayed. Other

handicapping conditions included orthopedically impaired (8 subjects), sensory

impairment (2 subjects), Down syndrome (9 subjects) and behaviorally impair,A (1

subject). In the remainder of this section, the procedures for recruiting subjects

and assigning them to groups will be summarized. The demographic characteristics

of children in each group will be discussed, and the effect of subject attrition will

be summarized.

Recruitment. Preschool children, and their families, who were participating

in classes taught at the two centers, were considered for inclusion in this study.

The Battelle Developmental Inventory was used as a screening instrument to determine
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children's eligibility for services. To be eligible for services, children had to

score at least 1-1/2 standard deviations below the mean in at least two areas, or

3 standard deviations below the mean in one area. Parents of these children were

sent a letter inviting them to participate in the research, and inclusion in the

study was based on parents' willingness to participate without prior knowledge of

treatment group assignment. Subject recruitment for this cohort was completed in

November 1985.

Assignment to groups. Subjects who met the criteria for inclusion were randomly

assigned to one of two treatment groups. Prior to the initiation of treatment,

parents were either assigned to a group in which they received instruction in parent

workshops or to a group in which parents did not attend parent workshops. The group

not receiving additional parent instruction continued to receive the same level of

parent involvement that was available through the centers.

To increase the probability of having comparable groups, subjects were assigned

to groups randomly after being stratified as follows. Within each of the teachers'

classes, subjects were categorized according to chronological age (22-34 months, 35-

47 months, and over 48 months) and level of parent motivation as perceived by each

child's teachers. Stratifying subjects in this way resulted in subjects falling into

one of six possible mutually exclusive cells. Within each of the six cells, subjects

were rank ordered from low to high based on their DQ test scores obtained from a

number of assessment instruments previously administered as part of the eligibility

process for receiving services at the centers.

After subjects were categorized, they were alternately assigned to one of the

two conditions. Group determination for the subject with the lowest Dif score, in

each age by motivdtion cell was accomplished randomly. Additional subjects within

the same category were then alternately assigned to groups.
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Demographic characteristics. Table 17.2 shows the comparison of the parent

instruction and center-based only groups on a number of demographic variables at the

time of pretest. Few significant differences between the groups can be found in

terms of demographic characteristics. Children in the comparison group had a

significantly higher number of siblings, and their mothers had a significantly higher

level of education than did mothers in the parent instruction group. Number of

siblings was found to be unrelated to measures of child and family functioning, but

maternal education correlated significantly with a number of the measures. The use

of the variable maternal education as a covariate in all subsequent analyses will

be discussed lat.lr.

Attrition. Two subjects were lost between the pretest and first posttest (one

parent instruction and one center-based group). The subject in the center-based

group was recruited back into the study and participated in Posttests #2 and #3.

Nine subjects dropped between Posttest #1 and #2. Six were in the center-based

group and three were in the parent instruction group. Attrition was due to subjects

moving where there were no testers, parent's decision not be included, or subjects

moving without forwarding addresses. In an effort to contact the latter group, phone

calls were made to next of kin and cercifiK1 letters were sent to the subject.

However, these subjects could not be contacted in spite of our best efforts.

At the Posttest #3, 45 subjects and their families were tested. Jne of the

subjects who was not included in the Posttest #3 analysis is in the process of being

tested and efforts are being made to locate a tester for a family in Indiana.

Comparisons of pretest variablcs for those subjects who have dropped out of

the study versus those who remained in the study at the time of the second posttest

is found in Table 17.3, and for time of third posttest is found in Table 17.4.
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Table 17.2

Comparison of Key Demographic Pretest Variables of the Center-Based and

Center-Based Plus Parent Involvement Groups of the 1985 Parent involvement Study

Center-Based Program Center-Bated + PIE

Value ES...(SD) n (SD) n

Child age in months 46.4

Percent male' 56

Mother education 14.1

Father education 14.8

Family income5 $28,333

Mother age 33.5

Father age 34.3

Percent Caucasian' 72

Number of Siblings 2.6

Percent inter' families' 95.7

Hours pm week mother 3.2
employed

Hours per week father 42.3
employed

Percent fathers employed 65.2
as technipal/managerial
u, above

Percent mothers employed 8.0
as technipal/managerial
or above

Percent w/Engilsh, as 96
primary language

8.2

2.0

2.1

$15,588

5.9

6.9

1.4

7.5

4.5

25

25

25

24

24

25

25

25

25

23

25

23

23

25

25

45.7

69

12.7

14.5

$29,134

31.5

33.4

62

1.8

92

7.4

40.4

48

12.0

100

9.9

1.8

1.9

$15.896

4.7

5.0

.97

12.6

2.0

26

26

26

26

26

26

26

26

26

25

26

25

25

25

26

.78

.34

.01

.57

.86

.19

.62

.47

.02

.71

.16

.07

.26

.69

.55

-.07

:.251

-.78

-.16

.05

1.43:

1.181

-.20

1.821

-.10

1.331

.9511

-.32

.11

.17

NOTES: * Statist lcz.1 analyses for these variables were based on a West where those children or families possessing the
trait or characteristic were scored and those not possessing the trait were saxes at °O."

income data was converted from categorl^g1 to continuous data by using the midpoint of each interval.

ES =

Center-based + PIE - Center-Based

Center-Basod SD

BEST COPY AVAILABLE
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Table 17.3

Comparison of Pretest and Demographic Variables of Subjects Who Withdrew from the Study

With Those Who Completed the Second Posttest at the 1985 Utah Parent involvement Study

Center-Based Program Center-Based + PIE
Study Status

In Study Out of Study

Variable SD n SD n SD n SD n value

Child Age at IN 45.8 8.2 19 47.3 9.3 23 46.6 42 43.4 9 .34
Pretest OUT 48.,) 8.6 6 33.5 5.8 3

Battelle Total IN 551 18.1 19 55.2 12.3 23 55.6 42 53.8 9 .74
OUT 55.6 14.8 6 50.2 14.6 3

Total Parent IN 262.3 44.8 18 265.04 56.6 23 264.0 41 243.8 9 .26
Stress Index OUT 23t: 3 22.7 6 254.7 19.1 3

Child Related PSI IN 124.9 20.9 18 125.4 28.4 23 125.2 41 118.8 9 .46
OUT 116.2 12.7 6 124.0 11.0 3

Other PSI IN 138.2 29.3 18 137.7 31.5 23 137.9 41 123.0 9 .22
OUT 122.2 14.4 6 130.7 13.8 3

Education Mother IN 13.8 2.0 19 12.7 1.9 23 13.2 42 14.2 9 .17
OUT 14.8 1.7 6 13.0 1.0 3

'.F.ducation Father IN 14.6 2.4 18 14.6 1.9 23 14.6 41 14.7 9 .94
OUT 15.3 1.2 6 13.3 2.3 3

Income IN $28,249 $15,900 18 $29,826 $16,196 23 $29,134 41 $27,000 9 .71
OUT $28,583 316,064 6 $23,833 $15,011 3
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Table 17.4

Comparison of Pretest and Demographic Variables of Subjects Who Withdrew From The

Study with Those Who Completed Posttest *3 at the 1935 Utah Parent Involvement Study

Center-Based Program Center-Based + PIE
Study Status

In Study Out of Study

Variable SD n SO n i SD n SD n value

Child Age at IN 46.4 8.5 22 46.5 9.1 23 46.5 8.7 45 42.9 11.7 6 .37
Pretest OUT 48.3 6.5 3 39.6 16.3 3

Battelle Total IN 57.6 17.2 22 54.5 11.6 23 56,0 14.5 45 50.0 16.5 6 .35
OUT 44.2 12.1 3 55.8 20.7 3

Total Parent IN 257.0 44.1 21 262.7 50.1 23 260.0 46.9 44 263.0 58.4 6 .89
Stress Index OUT 253.0 14.7 3 273.0 89.5 3

Child Related PSI IN 122.4 20.3 21 123.9 24.9 23 123.2 22.5 44 130.3 30.2 6 .49
OUT 125.0 12.8 3 135.7 45.0 3

Other PSI IN 135.1 28.7 21 136.8 28.8 23 138.0 28.5 44 132.7 29.3 6 .79
OUT 128.0 9.2 3 137.3 44.6 3

Education Mother IN 13.9 2.0 22 12.7 1.9 23 13.3 2.0 45 14.2 1.7 6 .32
OUT 15.3 1.5 3 13.0 1.0 3

Education Father IN 14.8 2.2 21 14.3 2.0 23 14.5 2.1 44 15.2 1.3 6 .48
OUT 15.0 1.7 3 15.3 1.2 3

Income IN $27,142 $15,435 21 $28,847 $15,259 23 28,034 15,211 44 34,000 18,841 .39
OUT $36,666 $16,646 3 $31,333 $24,271 3

The results showed that the children, comparing those who remained in the study

with those who did not at Posttests #2 and #3, were very similar in age and

development at pretest. Likewise, comparisons of the pretest parent education

levels, income, and stress scores of those parents who remained in or left the study

at Posttests #2 and #3 showed that those parents who remained were similar to those

who left the study. Consequently, the two groups, those who remained the study

and those who did not, were comparable and the attrition as such had not changed the
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comparability of the center-based and the center-based plus parent instruction

groups.

Intervention Program

This section will briefly describe the treatments for the center only and parent

instruction groups and will discuss treatment verification measures.

Bask Intervention (center-based treatment). Children from both the parent

instruction and center-based group received the same basic educational services

during the program year. All children were enrolled in a 3-hour, 5-day-per-week

center-based intervention program in which they received small group and

individualized teaching sessions from certified special education teachers and

trained paraprofessional aides. Certified therapists provided individual motor and

speech/language instruction to the children and helped teachers implement appropriate

activities in these and other developmental areas. Instructional activities were

developed from comprehensive assessments and were drawn from a number of curticula.

Children were grouped into classrooms based on level of developmental functioning,

and the average number of children per classroom was slightly less than ten. The

child teacher ratio was 3.6 to 1. During a typical day, children were instructed

in developmental areas such as motor, speech/language, self-help, cognitive, and

social skills. As part of these basic services to children, parents were involved

in IEP meetings, and teachers occasicnally talked individually to parents regarding

their child's program as they were dropping children off or picking them up from the

preschool.

Expanded intervention (center-based plus parent instruction). In addition to

the center-based treatment described above, parents in the parent instruction group

participated in parent workshops which used the Parents Involved in Education (PIE)

instructional package.
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One of the major difficulties in doing research on the effectiveness of parent

involvement is that the term is often used to mean a wide variety of things. Gatling

and White (1987) identified two general types of parent involvement: (1) Those that

use parents in some way to enhance the child's developmental progress, and (2) Those

that provide assistance to parents or other family members to enhance family

functioning, coping ability, satisfaction, or ability to manage the stress of having

a handicapped child as a family member. About 80% of the studies of parent

involvement analyzed by White et al. (1989) used a parents-as-therapist approach as

either the sole focus or as the major focus of a parent involvement program which

involved several other components. Assistance to the parents or other family members

was seldom the major focus of parent involvement programs. Based upon these

findings, the parent instruction curriculum for this study (PIE) was structured with

a parents-as-therapist focus, but with additional components of information about

child development in general and programs for disabled children, and parental

support.

The PIE instructional curriculum included the following topics: (1)

introduction and overview, (2) objective observation of child behavior, (3) defining

and measuring behavior, (4) principles of behavior management, (5) analyzing behavior

chains, (6) theories of child development, (7) testing and assessment, (8) criterion-

referenced assessment, (9) developing learning objectives, (10) P.L. 94-142 and IEPs,

(11) intervention strategies, (12) factors related to teaching success, (13) practice

teaching session, (14) determining appropriate interventions, (15) communicating with

professionals, (16) stress management, and (17), review, comments, concerns, and

questions.

The PIE instructional sessions were taught by a social worker and the director

of one of the centers. The average group size consisted of between 8 and 12 parents.

Workshops sessions consisted of 15 ninety-minute sessions, once per week excluding
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holidays, for a period of four months. In association with the lesson material

presented, at most of the sessions parents were asked to choose target behaviors of

their child (either from the IEPs or one of their own choosing). They were to plan

an intervention program based on behavior management principles and to carry the

program out during the week. They were asked to keep track of and report the time

spent in these activities. As can be seen in the list of topics aoove, information

concerning principles of child development and government concerns with programs

for handicapped children. Finally, at each session, time was allotted for parents

to form support networks and discuss challenges associated with parenting a

handicapped child.

Treatment verification. Three methods of treatment verification were used.

First, parent attendance was kept at the parent instructional sessions. Parent

attendance at the parent instructional sessions averaged 78%, an excellent attendance

record for a program of this nature. Second, at Posttest #1, a test of knowledge

based on the PIE curriculum was given. The test of parent knowledge, given to both

the parent instruction and the center-based groups at the time of the first posttest,

showed a significant difference in favor of the parent instruction group (R =.01).

These findings support the claim that the treatment was received by the parents as

it was intended, and that parents gained the knowledge presented in the PIE

instructional package. Third, parents turned in tracking sheets indicating hours

per week spent with the child to verify home assignments. Direct observation was

not used because of the costliness and potential obtrusiveness of the methodology.

Cost of alternative interventions. It is important to determine the cost of

adding a parent involvement component to an already established center-based program.

Should costs be high and relative benefits be low, money used to establish a parent

program might be better spent elsewhere. The costs of implementing a parent

instruction program like tnat used in this study were estimated based on a similar
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program offered the following year at the same center (1986 Utah Parent Involvement

Study). All aspects of the program on which the cost data were based were the same

(i.e., number of sessions held, the people conducting the sessions, and the

approximate number of participants). The figures were adjusted for inflation and

are in 1988-89 dollars. See Table 17.5 for the cost analysis for the 1986 Parent

Involvement Study.

Table 17.5

Cost Per Child for the 1986 Utah Parent Involvement Study (1987-88)

Resources Center-Based Program Center-Based + PIE
(n = 174) (n = 29)

Agency Resources

Direct Service $2,38c , $3,050
Administration 5b6 586
Occupancy 635 635
Equipment 81 81

Transportation
Children 9 9

Staff 6 6

Materials/Supplies 47 53
Miscellaneous 27 27

SUBTOTAL $4,246 $4,447

Contributed Resources

Volunteer time 23 23
Parent time 381 1,105
Parent Transportation 1,195 1,265
Miscellaneous 2 2

SUBTOTAL $1,601 $2.394

Tota! gassz
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In the cost analysis for the 1986, and similarly estimated for this study, the

direct cost for the center for each child in the parent instructional program group,

over that which was spent for each child at the center was approximately $200.

Therefore, the addition of a parent instruction program to an existing center program

is relatively inexpensive. When a value vV4S placed on the parent volunteer time in

attending the instructional sessions, the cost for each child in the parent

instruction group was approximately $1000 more than for each child in the center-

based only group.

Data Collection

Data collection procedures involved the recruitment, training, and monitoring

of diagnosticians, and administration of pretest, Posttests #1, #2, and #3 measures.

Recruitment, training1 and monitoring of diagnosticians. This project used

the same diagnosticians for pretest, posttest #1, and posttest #2. At Posttest #3,

new testers were trained and three of these new testers were used. Diagnosticians

were recruited from graduate programs in psychology and special education at Utah

State University. All had masters degrees and extensive experience assessing

handicapped infants and children. They were trained through a lengthy process which

involved observation of videotapes, a two-day training seminar, and required

certification after administering at least three Battelles. Although these

diagnosticians were aware that research was being conducted, they were uninformed

as to the specific details and hypotheses of the study. They were also unaware of

the children's assignments to groups. Shadow scoring was conducted on 10% of the

administrations to ensure the validity of the testing procedure, and administration

of the Battelle was determined to be reliable between testers more than 90% of the

time.

Pretesting. Pretest:ng took place in late October and early November, 1985.

Parents of each child participating in the study completed an informed consent form
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and were interviewed concerning demographic information. In the first of two

pretesting sessions, children were administered the Battelle Developmental Inventory

(BDI), a measure of child's developmental level. The Minnesota Child Development

Inventory were filled out by the mothers. The Minnesota Child Development Inventory

(MCDI) is a measure of child development which is completed by the parent. It

includes gross and fine motor, expressive language, comprehension, self-help and

personal-social subscales. (Stanford-Binet IQ, Bayley Infant Development Scale, and

Sequenced Inventory of Communication Development scores were also available through

testing conducted by the centers prior to the child's acceptance into the prow am.)

The BDIs were administered by a trained examiner who was unaware of the child's group

assignment. Testing occurred at the centers. In a second pretesting session, which

usually took place within two weeks of the BDI test sessim parents (usually the

mother) completed a demographic survey and the Parenting Stress Index (which measures

stress and coping behavior in the parent-child system). Information pertaining to

the reliability and validity of the Battelle and the Parent Stress Index may be found

in the first annual report (White and Casto, 1986). Each of these two sessions

lasted approximately 11/2 hours. Parents were paid a $20 incentive after both

p-etesting sessions were completed.

Posttestinq #1. Posttesting occurred at the end of the school year in 1986

during the last two weeks of May and the first week of June, or approximately 7.5

months after pretesting occurred. The posttest battery took three test sessions to

administer. The posttest battery for the child consisted of the Battelle

Developmental Inventory and the Minnesota Chiid Development Inventory, which was

completed by the mothers. Information regarding the child's IEP (Individualized

Educational Plan) objectives was also obtained. Posttest measures for the parent

consisted of the Parent Stress Index; the Family Support Scale (assesses the

availability and helpfulness of different sources of support to families); the Family
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Resource Scale (measures the extent to wtich different types of resources are

adequate in households with young children); a test of parent knowledge concerning

the use of behavioral principles taught in the PIE instruction; the Family

Environment Scale (assesses general family functioning in ten areas: cohesion,

expressiveness, conflict, independence, achievement orientation, intellectual-

cultural orientation, active recreational orientation, moral-religious emphasis,

organization, and control); the Child Improvement Locus of Control (assesses parental

beliefs about the factors controlling the improvement of their handicapped child);

the Family Index of Life Events and Changes (assesses life events and changes

experienced by a family unit); the Impact on Family Scale (measures stress and

coping); the Home Screening Questionnaire (a screening instrument designed to

describe types of stimulation in the child's home environment that foster cognitive

development); and, the Family Adaptability and Cohesion Scales (assesses perceived

and ideal levels of family functioning).

The posttest BDI was administered by trained test examiners who were blind to

subject group assignments. Parents were paid a $20.00 incentive for completing the

posttest battery.

Posttestinq #2. A second posttest was conducted on both treatment groups in

August, 1987. (During the time between the first and second posttests, parents were

not monitored for their use of the principles they learned in the parent instruction

groups.) Parents were contacted via telephone and appointments were made for both

parents and their child(ren) to complete the core measures. The children were

administered the BDI while parents filled out the parent survey form, the Family

Resource Scale, the Family Support Scale, the Parent Stress Index, the Family

Adaptation and Cohesion Scale, the Family Inventory of Life Events, and measures of

child health and parent satisfaction with services. After the completion of b(Ah

the BDI and family measures, parents were compensated $30 for their time.
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In addition, special permission was obtained to contact the public school

teachers of study participants in the spring of 1988. These teachers were asked to

complete a questionnaire developed to ascertain teachers' impressions of parent's

knowledge of their child's program and progress in comparison with other parents.

This questionnaire also gathered information on the child's clas3ification, school

attendance, classroom placement, tests administered, teacher certificates held, and

teacher's recommendation for the child's future placement.

As an incentive for teachers to participate, two brightly colored and usable

classroom posters were mailed with the questionnaire. If a teacher was requested

to complete more than one questionnaire, an appropriate number of posters were

supplied with the use of these incentives. This questionnaire had a 100% return

rate. (Several children remained in private preschool or home care settings, so

data was only reported for children who had moved into the public schools.)

Posttest #3. A third posttest was taken during the summer of 1989. Procedures

for this posttest were similar to that of the second posttest. Parents were

contacted i telephone and appointments made for parents and their children to

complete the core measures. Assessments were conducted at a local community college

and a nearby preschool. The children were administered the BDI while parents

completed the Parenting Stress Inoex, Family Support Scale, Family Resource Scale,

Family Adaptability and Cohesion Scales, and a demographic survey. Testing sessions

lasted approximately two hours and parents were paid $35 for their participation.

Results and Discussion

The purpose of this research project was to determine if the addition of a

parent instruction program to an already existing center-based early intervention

programwould significantly add to the child's development or affect family function.

In addressing these questions, the results will be discussed by first comparing the
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pretest scores of the children and parents in the parent instruction group with those

of the children and parents in the center-based group. Next the posttest scores

measured soon after the parent instruction class, a year later and then two years

later, will compared.

Specifically stated, the que-tions which this analysis seeks to answer are:

1. What are the immediate and long-term effects of parent involvement as
therapist on the young handicapped child and on the family system?

2. What is the relationship between parent involvement as therapist, child
characteristics, and family characteristics?

3. Is the magnitude of the effect associated with the degree of parental
participation, and how does time affect this relationship?

Pretest Comparisons. Table 17.6 presents results of the comparabi'ity of groups

on pretest measures. No significant differences were found between the groups at

time of pretest on either of the primary measures of child development, the Battelle

Developmental Inventory or the Minnesota Child Development Inventory, or on any of

their subscales. Also, there were no differences on any of the other child

development measures (the Sequenced Inventory of Communication Development, the

Stanford-Binet or the Bayley Infant Development Scale). Likewise, no significant

differences on the family stress scores as measured by the Parenting Stress 71dex

were found. The two groups appeared to te, very comparable before the parent

instruction began.

Selection of covarfates for use in posttest comparisons. The majority of

analyses presented are based on analysis of covariance procedures completed using

SPSS-PC. Treatment group (center-based or center-based plus parent instruction) was

the independent variable and dependent variables were scores on the posttest

instruments. Analysis of covariance procedures are useful for two purposes: (a)

to increase the statistical power of a study by reducing error variance; and (b) to

adjust for any pretreatment differences which are present oetween the groups. In
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Table 17.6

Pretest Comparisons on Child and Family Measures of the Subjects in the Center-Based

and Parent involvement Groups for the 1985 Parent involvement Study

Center-Based Program Center-Based + PIE

(SD) %lie n (SD) %Ile

CHILD MEASURES

WWI, pavelopmental Inventory
MO

Das for:
Personal Social 61.0 23.6 25 56.8 14.1
Adaptive Behavior 55.6 16.4 25 54.6 16.8
Motor 52.8 20.4 25 55.9 21.3
Communication 53.3 19.9 25 50.3 15.0
Cognitive 57.4 20.9 25 54.4 16.0

TOTAL 56.0 17.0 25 54.6 12.4

MCDI (age equivalent)

General Development 26.3 8.3 24 26.5 8.8
Gross Motor 22.3 12.4 24 25.4 13.2
Fine Motor 32.2 11.2 24 32.1 10.9
Expressive Language 27.3 12.2 24 25.5 7.8
Comprehension Conceptual 29.2 13.5 24 27.0 7.2
Situation Comprehension 31.1 12.6 24 33.0 16.6
Self-Help 27.9 9.5 24 29.8 10.2
Personal-Social 26.8 11.9 24 28.4 12.0

Stanford Blnet 10a 72.0 18.9 13 65.5 18.5

Bayley Infant Developmental.' 128.0 30.5 12 134.3 13.6

SICD (age equivalent) 26.5 9.5 24 27.4 8.6
Receptive

SICD (age equivalent) 23.5 10.6 24 22.6 11.0
Expressive

FAMILY MEASURES

ParontIng Stress Index
(PSI) Parcefttlia Reniff

Child Related
(range 47 to 235)

122.7 19.3 90 24 125.2 26.8 92

Other Related
(range 54 to 270)

134.2 27.0 72 24 136.9 29.9 75

TOTAL
(range 101 to 505)

256.5 41.4 84 24 263.8 53.5 88

D**
Value ES"

26
26
26
26
26

26

26

26

26

26

.45 -.17

.82 -.06
.59
.s4

.15
-.15

.57 -.14

.74 -.08

.62 .14

.40 .25
1.00
.54

.01

.15
.46 -.16
.66 .15
.50 .20
.64 .13

.37 -.34

.52 .21

.73

.n -.08

.71 -.13

.74 -.10

.59 -.18

NOTES: For ease of interpretation, Battelle scores have been converted from the raw scores to a ratio Development Quotient
(DO) by dividing the °age equivalent" (AE) score reported in the technical manual for each child's raw score by the
child's chronological age at time of testing.

No norming sample Is reported for thls measure. To assist with interpretation, a percentile score Is leported in the
table based on all pretests collected as a part of the Longitudinal Studies (currently, 645 families with handicapped
children). High percentiles on the PSI represent more stress.

Data for the Stanford-Binet and Bayley Pretest are only presented for some of the subjects, because some children
were functioning too high to be assessed with the Bayley or te low to be assessed with the Stanford Binet.

ES

Center-based + PIE 1- Center-Based i

Center-Based SD
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either application, the degree to which analysis of covariance is useful depends on

the correlation between the covariate(s) selected and the outcome variable for which

analyses are being done. However, since one degree of freedom is lost for each

covariate used, it is generally best to use a limited number of covariates (usually

five or less) in any given analysis. All pretest and demographic variables were

considered as potential covariates. The final selection of covariates depended on

a judgment of which variable or set of variables could be used to maximize the

correlation or multiple correlation with the outcome variable in question and still

include those demographic or pretest variables for which there are the largest

pretreatment differences. In each analysis, the specific covariates used are

indicated in the table. When examining results, the critical g value for assuming

statistical significance was set at 0.05. Due to the statistical difference between

groups at the time of pretest, maternal education was used as a covariate throughout

the analyses. Also, the pretest scores of each subscale or scale was used as a

covariate in the analysis of that particular scale or subscale.

Posttest comparisons of child functioning. Table 17.7 shows comparisons on

measures of child functioning at Posttests #1, #2, and #3. No statistically

significant differences between the parent instruction group and the center-based

group were found on any of the Battelle Developmental Inventory subtest or total

scores, or on the total score or subscale scores of the Minnesota Child Development

Inventory at Posttest #1, signifying that the children in the two groups had made

comparable developmental progress. The only exception is the personal-social

subscale at Posttest #1 of the Battelle Developmental Inventory which was

significantly higher for the parent instruction group than for the center-based

group. This idvantage was not found at Posttests #2 and #3. One significant finding

out of approximately 25 could be explained as an element of chance. Within a normal
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'.'able 17.7

Posttest Comparisons on Child Measures of Subjects in Center-Based and
Parent Involvement Groups for the 1985 Parent Involvement Study

Variable Covariates1

Center-Based Program Center-based + PIE

ANCOVA
F

p
Value ESA(SD) n (SD) n

Posttest # 1

Aae in months as of 6/01/86 - 52.8 8.3 24 52.6 9.6 25 .00 .99 .00

Battelle Developmental ..
Inventory (1301) DOe for:*

Personal-Social 0, 1 63.7 23.1 24 74.9 21.8 25 7.38 .01 .48
Adaptive Behavior 0, 1 61.1 20.6 24 64.1 16.6 25 .67 .42 .15
Motor 0, 1 56.6 16.8 24 57.4 19.2 25 .06 .81 .05
Communication 0, 1 54.0 22.4 24 56.3 15.9 25 .69 .41 .10
Cognitive 0, 1 58.0 20.1 24 61.1 18.9 25 .56 .46 .15
Total 0, 1 58.4 17.9 24 62.5 14.9 25 2.40 .13 .23

MCDI (raw)

General Development 0, 1 81.2 21.9 21 81.7 23.0 25 .07 .80 .02
Gross Motor 0, 1 22.2 5.6 21 23.4 5.4 or 2.93 .10 .21
Fine Motor 0, 1 31.4 4.8 21 32.0 4.8 25 .65 .43 .13
Expressive Language 0, 1 37.9 12.2 21 39.2 9.9 r.5 1.14 .29 .11
Comprehension Conceptual 0, 1 32.2 15.1 21 32.4 12.8 ;15 .02 .89 .01
Situation Comprehension 0, 1 28.2 6.0 21 294 6.3 25 .94 .34 .20
Self-help 0, 1 22.7 5.7 21 22.8 5.9 25 .01 .91 .02
Personal-Social 0, 1 24.4 6.0 21 24.1 5.3 25 .10 .76 -.05

Posttest # 2

Aae in months as of 8/01/87 - 66.7 8.6 19 69.3 9.4 23 .81 .37 .30

Battelle evelopmentalD
Inventory (BOO Ws for: s

Personal-Social 0, 1 54.8 24.4 19 58.2 17.7 23 .55 .46 .14
Adaptive Behavior 0, 1 58.3 24.9 19 '54.5 18.7 23 .51 .48 -.15
Motor 0, 1 54.7 28.8 19 51.8 19.9 23 .31 .58 -.10
Communication 0, 1 47.6 21.3 19 48.5 19.3 23 .07 .79 .04
Cognitive 0, 1 53.4 20.7 19 56.3 18.4 23 .41 .52 .14
Total 0, 1 52/ 19.8 19 53.3 16.5 23 .05 .82 .04
Child's General Health -- 11) .62 19 1.9 .5 24 .03 .86 .00

Posttest # 3

Age in months as of 6/01/89 - 90.0 8.6 22 90.2 i::.2 23 .09 .10 .n
Battelle Developmental _
kwentoty MD 130a for:*

Personal-Social 0, 1 56.7 22.8 22 60.4 20.3 23 .46 .50 .16
Adaptive Behavior 0, 1 56.0 21.9 22 58.4 20.3 23 .19 .67 .11
Motor 0, 1 51.6 15.9 22 50.8 20.2 23 .05 .82 -.05
Communication 0, 1 48.3 22.1 22 47.7 18.6 23 .03 .87 -.03
Cognitive 0, 1 52.6 18.1 22 54.8 17.1 23 .38 .54 .12Total 0, 1 51.9 16.8 22 53.5 16.5 23 .26 .62 .07

NOTES:

A

For ease of interpretation. Battelle scores have been converted from the raw scores to a ratio Development
Quotient (DO) by dividing the *age equivaienr (AE) score reported in the technical manual for each child's raw
score by the child's chronological age at time of testing.

Covariates: 0 = This same scale taken at pretest; 1 = 1-athest completed ytar of education - Mother

Covariance adjusted means.

Center-based + PIE adjusted )7 - Center-based adjusted
E$

Center-Based SD
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distribution of scores, several scores may be distributed above the cut-off point

for the level of significance.

Posttest comearisons of family functioning. Families in the two groups appeared

to be very comparable when measured by the various scales used, with no significant

differences found between the groups at any of the posttests on any of the subscale

or total scale scores with the exception of the adaptability score on the FACES scale

at Posttest #2 (see Table 17.8). The two groups reported similar stress levels, both

for child related stress and other related stress, as well as for the total stress

score in the Parenting Stress Index. When compared with all the other families in

the Early Intervention Research Institute longitudinal studies, these families in

this study are reporting somewhat elevated stress, with their scores being in the

eightieth percentile or above for total stress and child related stress and

seventieth percentile or above for the other related stress (except at Posttest #3

when the other related stress for the center-based group was at the 61 percentile).

When the perceived social support and resources were compared with all the other

families in the Early Intervention Research Institute longitudinal studies, these

families' scores appeaced to be mid-range, with these families perceiving slightly

more social support than resources (see percentile scores for Posttest #1, #2, and

#3 for the Family Support Scale [FSS] and the Family ResourLa Scale [FRS]).

As noted above, at Posttest #2, the parent instruction group was significantly

more balanced in terms of adaptability on the Family Adaptability and Cohesion

Evaluation Scale III (FACES). However, given the large number of tests and the lack

of replication for this findin at any other posttest, it is likely that this finding

is artifactual.

Other posttest #1 fainilv measure comoarisons. Sevel'al other measures of family

or parent functioning were used at Posttest #1 to compare the families in the center-

basea group with the families in toe parent instruction group. Th!n... measures also

reflected the comparability of the two groups. Nc ;ignificant differences were found
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Table 17.8
Posttest Comparisons on Family Measures of the Subjects In the Ccner-Cased and

Parent Involvement Groups for the 1985 Parent Involvement Study

Center-Based Program Center-based + PIE

Variable Covarlates5 -x (SD) %Ile -x (SD) %Ile
ANCOVA

F
P

Value ES

POS77EST #1

Point Stress index "

Child Related 0, 1 119.7 24.3 88 23 119.0 26.1 88 25 .04 .84 .03
Range (47 to 235)

Other Related 0, 1 136.5 30.8 75 23 132.3 22.2 70 25 .67 .42 .14
Range (54 to 270)
Total 0, 1 257.3 49.9 85 23 250.3 45.5 80 25 1.00 .32 .14
Range (101 to 505)

Family Ad
"ScalesCohesion =1=1

(FACES)'

Adaptability 1 3.6 1.9 23 3.7 2.6 24 .02 .90 -.05
Range (0 to 24)

Cohesion 1 4.1 2.5 23 4.4 3.0 24 .18 .67 -.12
Range (0 to 30)
Total 1 5.7 2.5 23 6.3 3.1 24 .40 .53 -.24
Range (0 to 54)
Discrepancy 1 11.4 7.5 23 11.7 9.4 24 .01 .93 -.04

Famlly.Fiesource Smis 1 118.7 22.6 51 24 120.0 19.9 54 25 .04 .85 .06
FREn"

Famil°y Support Scale 1 32.5 14.3 69 24 31.5 7.1 66 25 .07 .79 -.07
FSS)

Family index pf Life 1 11.9 5.5 29 23 10.6 6.0 34 24 .56 .46 .46
Events (F1LE)

POS77EST #2

Parent Stress hdex a.

Child Related 0, 1 118.8 27.1 87 18 125.8 27.5 92 23 1.44 .24 -.26
Range (47 to 235)
Othor Related 0, 1 133.5 23.9 72 18 139.4 29.1 77 23 .66 .42 .66
Range (54 to 270)
Total 0, 1 253.0 42.5 82 18 264.4 51.1 89 23 .99 .33 .99
Range (101 to 505)

Family Adaptation and
Cohesion Evaluation Scales
(FACES)*

Adaptability 1 4.8 2.8 19 2.8 2.4 23 5.35 .03 .71
Range (0 to 24)
Cohesion 1 4.0 3.1 19 4.6 3.1 23 .36 .55 -.19
Range (0 to 30)
Total 1 7.0 2.8 19 6.1 2.6 23 1.06 .31 .29
Range (0 to 54)
Discrepancy 1 10.1 8.0 19 13.3 8.0 23 1.54 .22 -.40

Famllytnesource Soule
FRir

1 113.2 26.3 40 19 119.1 20.6 51 23 .64 .43 .22

Family Support Scale 1 32.0 12.1 67 19 26.4 9.4 48 23 2.67 .11 -.46

Family Index pf Life 1 10.6 6.8 34 19 10.6 5.1 34 23 .00 .99 .00
Events (FILE)
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Table 17.8 (continued)
Posttest Comparisons on Family Measures of the Subjects in the Center-Based and

Parent Involvement Groups for the 1985 Parent Involvement Study

Variable

Center-Based Program Center-based + PIE

ANCOVA P
Covariatess (SD) %Ile n (SD) %Ile n F Value ES

POSTTEST #3
Parent Stress Index '49

Child Related 0, 1 120.8 28.5 89 21 125.1 23.0 92 23 .40 .53 .15
Range (47 to 235)
Other Related 0, 1 126.5 35.7 61 21 135.8 23.3 74 23 1.10 .30 .26
Range (54 to 270)

Total 0, 1 252.4 51.2 81 21 252.6 42.2 81 23 .00 .99 .00
Range (101 to 505)

Family Mafitsfilon mi
Cohesion Evaluson
(FACES)''

Adaptability 1 4.3 3.2 22 4.1 2.4 23 .10 .75 -.06
Range (0 to 24)
Cohesion 1 3.6 2.1 22 4.4 3.2 23 .86 .36 .38
Range (0 to 30)

Total 1 6.1 3.1 22 6.7 2.7 23 .41 .52 .19
Range (0 to 54)
Discrepancy 1 11.0 6.0 22 13.2 10.5 23 .70 .41 .37

Famllypeouras Scale 1 121.4 20.9 55 22 121.1 15.2 55 23 .00 .96 -.01
(FRS)

FamnyJupport Basis 1 31.4 13.0 64 22 31.0 14.5 63 23 .01 .93 -.03
(Fe 013)*61

NOTES: Statistical analyses and Effect Size (ES) estimates for PSI and FILE were based on raw scores where low raw
scores and positive ESs are most desirable. For each of interpretation, the table also includes an approximate
percentile based on the covariance adjusted score and the norming sample reported in the techniOal manuals
(see Appendix A for details). A low percentile score indicates low stress or a low number of stress-associated
life events.

Covariance adjusted means.

Analyses for the FSS and FRS are based on raw scores indicating number of supports or resources Indicated
by the family as being available. Higher scores and positive ESs are considered better.

Scores for each subscale of the FACES are derived from the "Ideal" score reported in technical manual.
Scores reported in the table indicate the distance from 'ideal' In raw score units. A score of 0 is best (see
Appendix A for details).

Covariates: 0 = This same scale taken at pretest; 1 = Highest completed year of education - Mother

Center-based + PIE adjusted - Center-based adjusted
ES =

Center-Based SD

No norming sample is reported for this measure. To assist with interpretation, a percentile score is reported
in the table based on all pretests collected as a part of the Longitudinal Studies (currently, 645 families with
handicapped children). High percentiles on the PSI represent more stress, while high percentiles on the FILE
represent fewer stressful life events.
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between the two groups on the Locus of Control measures, the HOME screening

questionnaire or the Family Environment Scale (see Table 17.9). A significant

difference in favor of the center-based group was found for the family's active

recreation orientation. Again with only one significant finding, it is likely that

this finding is artifactual.

Table 17.9

Comparison of Child and Family Functioning for Subjects in

Center-based and Parent Instruction Groups at Posttest #1 Using Other Measures

Center-Based Program Center-Based + PIE

(SO) n (SD) n Value ES''S

Child Improvornont Locus
of Control

Professional 24.6 5.1 22 24.0 12.9 25 .62 -.12

Divine Intervention 12.6 4.7 22 14.1 4.7 25 .30 .32

Parent 28.4 4.8 22 28.6 3.5 25 .88 .04

Child 23.4 5.3 22 23.3 5.2 25 .91 -.02

Chance 9.7 4.5 22 11.1 4.2 25 .28 .31

HOME Scale 42.0 6.2 22 38.6 9.1 25 .18

Family EnvIronmont Sale

Cohesion 53.9 9.7 24 55.3 8.9 25 .61 -.54

Expressiveness 53.4 11.4 24 51.6 12.8 25 .63 -.16

Conflict 48.2 9.4 24 45.5 9.3 25 .39 -.28

Independence 40.9 15.1 24 49.0 13.2 25 .07 .54

Achievement Orientation 49.0 9.7 24 51.5 6.9 25 .36 .26

Cultural Orientation 47.3 12.1 24 47.7 10.1 25 .91 .03

Active Recreation Orientation 46.9 13.7 24 38.3 11.6 25 .04 -.63

Moral-Religious Emphasis 60.3 10.6 24 61.2 9.9 25 .77 .08

Organization 54.4 10.5 24 54.7 7.5 25 .92 .03

Control 47.4 14.0 24 57.2 8.3 25 .005 .07

NOTES: Effect Size Is computed using the formula:

Center-based + PIE - Center-Based

Center-Based SD
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Analysis of variance techniques were also used to test the effects of treatment

condition on posttest data regarding the number and percentage of IEP objectives

achieved by children. No statistically significant effects of treatment condition

on posttest IEP data were found. These measures were not repeated at Posttest #2

or #3.

Parent satisfaction measures. Different forms of a parent satisfaction

questionnaire were filled out by parents at both Posttest #1 and #2. Parents of both

groups were satisfied with the services provided for their children at the centers

(see Table 17.10). The questionnaire used a scale of 1 to 4 with possible responses

ranging from poor to excellent. With all the means being above 3.0, apparently the

parent satisfaction on the various items ranges from good to excellent.

Public school teacher.maluat. The results of the public school teacher

questionnaire may be found in Table 17.11. It can be seen that there was no

significant difference between groups at the time of the second posttest, as reported

by the children's teachers. Sample sizes were small (due to part of the subjects

still being in handicapped preschools and other programs), however, and some

differences may emerge in subsequent follow-up.

Conclusions

This study found that the addition of a parent instructional component to a

center-based preschool program for handicapped children had little effect on the

child or the family. This finding is important in that this design (e.g., the

center-based program for handicapped children with a limited parent instruction

program which teaches the parent to provide therapy) is a frequently-used design.

The findings do not support the claims that these types of programs increase the

effectiveness of the intervention program or enhance the longitudinal benefits or

early intervention. However, the results of this study should not necessarily be

generalized to other types of parent involvement programs.
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Table 17.10

Posttest Conparisons of Parent Satisfaction with Services

for the Families In the Center-based and Parent Instruction Groups

Center-based Program Center-based + PIE

(SD) n (SD) n Valuo ES-

POSTTEST #1

Parent satisfaction with staff 3.3 .8 24 3.4 .8 25 .76 .13

Parent satisfaction with
communication with staff

3.2 .7 24 3.3 .8 25 .60 .14

Parent satisfaction with
program goal/activity

3.3 .9 24 3.2 .6 25 .66 -.11

Parent satisfaction with
program in general

3.2 .8 24 3.4 .7 25 .29 .24

POS77EST #2

Parent satisfaction with staff 3.8 .5 19 3.7 .6 24 .37 -.20

Parent satisfaction with
communication with staff

3.6 .6 19 3.4 .7 24 .19 -.13

Parent satisfaction with
program goal/activity

3.6 .6 19 3.4 .6 24 .27 -.33

Parent utisfactioil with
participation

3.4 .8 19 3.1 .s 24 .27 -.36

Parent satisfaction with
services

3.3 .e. 19 3.2 .7 23 .54 -.13

Parent satisfaction with
child progress

3.5 .7 19 3.3 .8 24 .42 -.29

Parent satisfaction with
program in general

3.5 .6 19 3.2 .8 23 .26 -.49

NOTES: VIect Size is computed using the formula:

Center-based + PIE - Center-Based

Center-Based SD
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Table 17.11

Results of Teacher Questionnaires at Posttest #2 for 1986 Parent Involvement Study

Center-Bued. Program Center-Based + PIE

Wu* ES"(SD) n (SD) n

Teaching rating of parent's:

Knowledge 15.9 3.1 10 15,9 2.5 12 .97 .00

Support 16.6 3.5 10 17.3 2.0 12 .57 .20

Attendance 5.4 2.6 10 4,9 0.9 12 .58 -.19

Percent eligible for Special 90.0 10 100.0 12
Education services

Time In:

Regular class 29.9 10 12.5 12 .25

Self-contained class 60.0 10 84.6 12 .14

Resource Room 0.0 10 0.0 12

Other Class 2.6 10 2.5 112 .97

NOTES: Effect Size Is computed using the formula:

Center-based + PIE )7 - Center-Based

Center-Based SD

One might surmise that there were other variables that would account of the lack

of significant differences between the center-based-only and the center-based plus

parent instruction programs. Possibly, the parent instructional program of 15 90-

minute sessions over a four-montil period is too limited. However, the program is

typical of parent instructional programs and is more intense than many. It is also

worrisome that parents would have time to participate in a more intensive program.

Parent attendance, and the consequent parent learning may be another variable to look

at, but in this study the parent attendance was 82%, which is very high for these

types of programs.

It is important to remember that this study does not address the question of

whether or not parents can teach their children. it addresses the question of the

benefit of adding a parent-as-therapist instruction program to a center-based
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preschool intervention program. It is necessary to interpret the results of this

study in conjunction with other studies (i.e., the 1986 Utah and the Des Moines

Parent Involvement studies) which investigate the same question. Together, the

results of these three studies will help determine the effectiveness of the addition

of parent instructional programs to preschool center-based intervention programs.

Parent involvement is still seen as an essential part of handicapped Children's

intervention programs because of the government mandate and for philosophical

reasons. White et al. (1989) identified two rationales: Parents are responsible for

their children's welfarP, and involved parents provide better political support and

advocacy. More research needs to be completed to identify the outcomes of other

types of parent involvement and to explore other issues of parent involvement (e.g.,

the parent-child relationship).

Future Plans

Retesting of this group is scheduled for late Spring of 1990, at which time the

same measures of child development and family functioning will be administered. In

addition, now that all the children are in public school, the public school teacher

questionnaire will be administered to the present public school teachers of the

subje.fts. Secondly, in light of findings of the parent-interaction observations in

the 1986 Utah Parent Involvement Study, it is possible that parent-interaction

videotapings will also be done with the sample in this study. Third4, measures of

cnild self-concept (as has been used in the Des Moines study) and measures of parent

self-concept are also being considered. Finally, the use of another measure of child

development is being considered because Some of the children may have reached the

upper limits of the Battelle Developmental Inventory. Results of the fourth

posttesting will be available for next year's final report. Comparisons among the

two Utah Parent Involvement studies and the Des Moines study are also planned.
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ECONOMIC ANALYSES OF INTERVENTION PROGRAMS

INCLUDED IN THE LONGITUDINAL STUDIES

Procedures of Economic Analysis

Economic analysis requires that the components of each alternative treatment

be clearly specified. Procedures for collecting detailed data have been developed,

tested, al implemented at all of the study sites. Using all available sources

(e.g., written documents and interviews with project staff), a detailed description

was drawn up for each intervention. Descriptive data include: (a) number of

children by age, handicap, severity, and developmental level; (b) number of direct

service staff, administrators, and volunteers; (c) other resources used in the

intervention program; and (d) type and extent of parent involvement. These data are

combined with information on the unit costs of resources to produce estimates of

total program cost and cost per child.

The primary reason that economic evaluation requires a specialized cost data

collection system is that project budgets usually do not accurately reflect the

total costs of a program. For instance, the value of parent time is not included

as a cost. Yet, the care and education of a handicapped preschooler requires

extraordinary amounts of a family's resources, especially parent time, under any

circumstances. Parents with handicapped children who participate in interventions

may be expected to contribute significantly greater amounts of their time than o:her

parents. Indeed, parent participation in development of the individualized education

plans alone may consume non-trivial amounts of time. These time costs are important

for more than economic comparisoos; if time costs are suffiLiently high, they may

be a barrier to participation for some parents, in particular low-income, single

parents.
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The time costs to parents and other unpaid program personnel are referred to

as opportunity costs. An opportunity cost is the value of a resource in its next

best alternative use. For example, parents participating in intervention activities

could have been engaged in other productive activities; these foregone activities

represent a cost to parents. Since we have no information about any one individual's

opportunity costs, we estimated the value of an individual's time based on national

data. The amount of parent or non-parent volunteers' time required for the

longitudinal studies was assigned the pecuniary value of $9 per hour based on the

"median usual weekly earnings for full-time work" plus benefits (U. S. Department

of Labor, Bureau of Labor Statistics, 1989).

Other resources that are frequently not found in budgets are the costs of

initial staff training and set-up for a new program, "borrowed" stuff, volunteers,

and even facility costs. To overcome the problems with using budget figures, the

costs of implementing each of the interventions studied are defined and measured

using the "ingredients" method proposk.6 ;:y Levin (1975, 1983). In cases where

program costs were compared over several years, costs were adjusted for inflation

using the Fixed Weighted Price Index for state and local government purchases (Bureau

of Economic Analysis, 1988).

The ingredients approach is a systematic, well-tested procedure for identifying

all of the social costs for implementing alternative programs, including costs that

are often omitted from cost analysis such as contributed (in-kind) and shared

resources. In this approach, an exhaustive list of resources used by each

alternative is developed, and the ingredients are costed according to observed market

values (e.g., salaries) or opportunity cost (e.g., parent time). In some cases, it

is necessary to prorate shared costs of a resource; for example, by estimating the

proportional costs to one program using a building that is share,. with another

program. Costs are then distributed according to constituencies, adjustments are

made for transfer payments (transfer payments are shifts in income like taxes and
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welfare payments that are not net costs to society as a whole) and total net costs

are calculated. Using this approach, it is possible to ascertain the overall costs

for each alternative program as well as the costs to various contributing groups.

Since the concepts and skills involved in economic analysis are relatively new,

most site staff were unfamiliar with the procedures. We have developed, tested, and

revised the cost data collection forms so that they do not require a background in

economic analysis to generate accurate cost data. EIRI economists were available

for assistance in computing the forms. The forms were referred to EIRI for analysis

and further interaction with the site if any problems or inconsistencies are noted.

Described below are the general resource categories that have been used for each

site. Descriptions of the individual studies contain information for that

particular study about the overall costs and cost per child for each of the following

resource categories:

Personnel - Cost for program personnel is divided into categories of direct

service, administrative, consultants, volunteer, and parent time. Direct service

and administrative costs include salary plus benefits according to the portion of

FTE devoted to the alternative early intervention programs. When a program is housed

within a university, the university's administrative cost is included, based upon

its indirect rate. Consultant time was calculated based upon their daily rate. The

value of parent and community members' time was valued at $9 per hour. Professional

volunteers were estimated at $25 per hour. In most cases, parent time is based upon

the number of hours parents were required to commit to the program3, for attending

center- or home-based programs, or in phone calls with program staff. Although we

know that most patents conducted intervention activities at home with their child,

it was almost impossible to estimate how much time was spent conducting activities

which would not have been done if the child had not been enrolled in the early

intervention program. For those programs that outlined specific home intervention

activities for parents to carry out, we did estimate parent time based upon the time
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recommended by the program. Thus, we provided an estimate of how much time parents

would have spent if they adhered to the program at home. In all cases, we provide

program cost estimates with and without the value of parent and volunteer time.

Capital assets - Occupancy, vehicles, equipment, and other investments in items

with more than a 1-year life are capital assets. Their costs need to be apportioned

to the relevant time period (e.g., 1987-88 school year). Annual capital costs were

estimated in one of two ways: (1) the replacement cost 1.f the capital was determined

and then multiplied by an annualization factor that accounted for implicit interest

and depreciation on the item (Levin, 1983); or (2) annual rental cost was used.

mansportation - Annual staff and child transportation costs were reported by each

early intervention program. Staff travel included any job-related travel paid for

by the program, such as home visits, travel between centers, any air travel, and

consultant travel. Child transportation may or may not have been provided by the

program. Parents who used their own resources to transport their child or themselves

for intervention services were intervieved by phone. In the interview, they were

asked the round-trip distance they were required to travel, the number of trips made,

travel time, and whether or not they car-pooled. Based upon this information,

parents' transportation costs were estimated at $.21 per mile and $9 per hour. In

all analyses, transportation costs are estimated with and without parent costs.

Materials and supphes - Each program reported annual expenditures on consumable

items (expected life of 1 year or less). This included office, classroom, and

custodial materials and supplies.

Miscellaneous- Annual expenditures on anything not counted elsewhere was included

in this category. It typically included such items as utilicies, insurance, debt

service, dues, subscriptions, etc.
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Program Costs and Economic Efficiency

In this section, all of the information on program costs is summarized and those

costs are discussed in relationship to measures of program outcome for each study.

Factors whik.n effect program cost will be discussed first and are summarized in

Tables I through 3, with programs divided into 3 categories: (1) programs which

varied according to the intensity of the intervention; (2) programs which included

a parent involvement component, and; (3) programs which served medically at-risk

children. A discussion of the cost-effectiveness of the longitudinal studies will

follow.

Table 1

Costs and Effects of Parent Involvement

# of
Site Children Age

Total
Cost Per
Child without
Contributions

Direct
Service
Personnel
Cost as %
of Total
Cost

Teacher-
Parent
Ratio

Teacher:
Child

Caseload* Ratio for
for Home- Center-
based based
Programs Programs

Service
Hours

Effect Size

Child
Functioning

Family
Functioning

SDI PS+FACES

ACDS

center-based 121 3-5 $ 9,547 .76 N/A 1:4 690 -.13 .19
Parent training 26 $10,015 .76 1:10 1:4 708

Parent kwolvement 88
Center-based 174 3-5 $ 4,453 .68 N/A 1:4 600
PIE 29 4,664 .69 1:9 1:4 630 .13 .08

Dee Moines

Canter-based 210 3-5 $ 6,311 .64 NA 1$ 540
PIEI 8 $ 8,656 .70 1:4 1:5 572 .08 -.02
NEU 14 $7,511 $7 11 1:5 WA

PfTCH

Clinic-based 20 3-5 $ 2,179 .80 1:1 1:2 36 .18 .21
Home-based 20 $ 2028, .87 20 12

* Caseloads imply a 1:1 ratio usually in a home- or clinic-based setting.
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Tmble 2

Costs and Effects of Intensity Studies

Site
# of

Children Age

Total
Cost Per
Child without
Contributions

Dr. Service
Personnel
Cost as % of
Total Cost

Caseload for*
Home-based
Programs

Teacher:Chllc:
Ratio for
Center-based
Programs

Service
Hours

Effect Size

Child
Functioning Funcdoning

BOl PSI+FACES

LSUMI
no treatment N/A .27 .17
treatment 18 0-5 $ 4,842 .68 9 48

ISU
low 15 0-2 $ 520 .59 15 23 .27 .20
high 15 $ 6,018 .49 15 46

SMNIAke McHenry
low 386 0-2 $ 3,448 .54 1:1
high 24 $ 9,498 .53 1 : 1 96 -.04 .08

Sunshine
low
high

36
27

0-5 $ 3,894
$ 7,789

.54
.54

a 45
so

.07 .08

ARC

basic 82 3-5 $ 8,975 .63 1:4 1,200
augmented 22 $11,105 .51 1:4 1,200 -.15 .22

Jordan

low 30 3-5 $ 3,001 .57 1:4 234
high 30 $ 4,908 1:3 390 .18 .08

SLC Mt
delayed 29 1-5 $ 988 .65 31 24
early 33 0-5 $ 3,155 .67 27 48 .21 .10

SC M-I
delayed 14 1-5 $ 3,168 .37 14 24
early 24 0-5 $ ",392 .42 12 48 -.20 .01

*.Caseloads imply a 1:1 ratio usually in a home- or clinic-based setting.
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Table 3

Costs and Effects of Medically At-Risk

Site
# of

Children Age

Total
Cost Per
Child without
Contributions

Dir. Se Mce
Personnel
Cost as 16 of
Iota! Cost

Caicload for*
Home-based
Programs

Service
Hours

Effect Size

Child
Functioning

Family
Rol:Whirr;

1301 PSI+FACES
.11

SLC/NH

delayec 29 1-5 $ 988 .65 31 24
early 23 0-5 $3,155 .67 2 412 .21 AO

UKIAH
No treatment N/A
treatment 18 0-5 $4,842 .68 9 48 .2 7 .17

SVH
delayed 14 1 $1168 .37 14 24 -.20 .01
early 24 C $7,392 .42 12 48

* Caseloads imply a 1:1 ratio usually in a home- or clinic-based setting.

Table 2 presents those programs which varied according tc intensity oi early

irvervention; these represent the most heterogeneous group. included are center-

based programs, home-based programs, and programs which combine the two settings.

Two programs served infants (0-2 years), 3 served preschool aged children (3-5

years), and 4 programs provided services to children birth through 5 years old.

Staff-child ratios also varied widely, from one-to-one to one-to-four. In general,

it was the home-based program that served children one-to-one, although in the SMA

program, infants were brought to a clinic to receive one-to-one intervention and in

the In programs, children received one-to-one therapy sessions in both settings.

Programs which served medically fragile children and those with a parent

involvement component were more homogeneous. All of the medically-fragile programs

we studied began child focused services at 3 months adjusted c4ge. They operated

mainly a home visit program in the first year, and a combined home visit with therapy

sessions at a center in the second and FAlbsequent years. The teacher-child ratio

in each of thest programs was one-to-one. The parent involvement programs all served
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preschool-aged children. With the exception of the PITCH program, they all added

a parent component to an existing center-based program. Teacher-child ratios varied

from one-to-one to one-to-five.

Factors VVhlich Explain Differences hri Cost

'fables 1 through 3 provide estimates of cost per child. All cost figures were

adjusted for inflation (1988 dollars) and discounted using a discount rate of 5%.

Cost per child is an average cost calculated by dividing total cost by the number

of children served. This includes only actual expenditures for the program. It does

not include the "opportunity costs" to parents or others.

As can be seen, there was a fairly wide variation in the estimated costs of the

early intervention programs that we studied. This variation probably covered the

full range of costs one would expect to see in early intervention. For programs

varying by intensity, costs ranged from $520 to $11,105 per child per year. For

programs with a parent involvement component, costs ranged from $2,028 to $10,015

and programs for medically at-risk 6ildren ranged from $988 to $7,392. Obviously,

there was substantial overlap in the cost figures across program type as well as by

the three categories represented here. For example, home visit programs' cost per

chila may be lower than a center-based program, but not necessarily.

Given the amount of variation present in the cost of the programs we studied,

it is worth noting which factors can be identifia.! that might systematically explain

some of the differences among programs. Although much of the variation in cost was

due purely to local differences and incidental program idiosyncracies, we believe

that a port'on of the variation in cost *vas due to differences among programs that

are a matt:- of choice.

Ouration of services. One source of variation in the cost of these early

intervention programs was the duration of intervention services. Planned service

hours, across all types of programs, ranged from 12 hours per year to 1,200 hours

per year. Naturally, planned service hours were more than actual service hours due
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to absenteeism. However, the programs were prepared to deliver services for the

number of hours indicated and therefore incur costs whether or not all services were

delivered.

Another aspect of duration that significantly impacted cost is the number of

years of intervention that may be required. For example, SLC-IVH and SC-IVH (Tables

2 and 3) early intervention costs represented two years of intervention, which cost

over twice as much as one year. Programs that began at birth, such as these, and

continued until school entry can be expected to cost much more than programs that

began at preschool age.

Intensity of services. Variation in the intensity of services was another

source of variation in the cost of early intervention. Measures of intensity were

provided by the caseload and staff-child ratio. Table 2 presents the programs in

the longitudinal studies which specifically compared programs of varying intensities

although both caseload and staff-child ratio varied for all programs we studied.

For most early intervention programs, child characteristics tend to impact

program intensity. The two most important characteristics in this respect are age

and the type and severity of handicapping condition. Younger children and more

severely handicapped children require higher staff-child ratios and are naturally

more expensive on an hourly basis. In the longitudinal studies, infants were usually

served in a home-based program (although there are a few center-based programs, like

SMA, and the IVH programs that brought children to a center for one-to-one sessions)

with a staff-child ratio (or staff-parent ratio) of one-to-one. This is probably

the most economically efficient arrangement for infants and severely handicapped

children who require the most intense services. However, to keep cost down, home

visitor programs tend to provide relatively few hours of care.

Contributed resources. The final factor affecting the difference in costs of

the sites that we will discuss was variation in contributed resource cost. Table

4 presents data for the sites which separates total cost per child with contributed
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resources from total cost per child without contributed resources. The first two

cost columns give the cost of the program without unpaid resources. These are the

same figures that were presented in Tables 1 to 3. The last two columns present the

cost data which includes those costs actually paid as well as those resources used

by the program but where no payment was made. These costs include parent time,

transportation, volunteers, etc. which were valued using the zoncept of opportunity

cost descr'bed earlier in the section on procedures of economic analysis.

Three of the sites, ARC, Jordan and SMA/Lake McHenry, used no contributed

resources so that the costs in the first two columns are the same as those in the

last two columns. However many of the sites relied on significant quantities of

contributed resources to implement their programs. These occurred most often in the

form of parent time. The parent involvement sites, Des Moines, ACDS, PITCH, and

DDI/86, had parent time costs for the parent involvement component of their programs

which raised total cost as compared with the control group by approximately $700 per

child. It is this difference which explains the difference in total cost with

contributed resources between the center-based and center-based plus parent

involvement programs. The IVH site cost increased significantly when parent Lime

cost was included. The more intensive or earlier intervention cost which can be

attributed to parent time ranged from about $1,200 to over $2,200.

Not only did parents incur significant time costs of intervention they often

contributed a large part of the transportation costs at many of the sites. Parent

transportation cost ranged from zero for the center-based program at Des Moines to

over $1,200 at DDI in Salt Lake City. Transportation costs explained a large portion

of contributed resource cost of the intervention programs. Some of the parent time

costs resulted from transporting children to intervention services provided in clinic

or center-based programs. For example, the Des Moines and DDI sites provided almost

exactly the same services to very similar children. Because Des Moines provided
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transportation, it appears to be more expensive despite a higher student-teacher

ratio. When parent costs are added to DDI, this picture changes.

It is clear from these figures that at many sites a large portion of the cost

of these programs was borne by the parents. The cost of parent time accounts for

the large difference between the cost borne by the public and total cost. It also

helps explain the difference in cost between the experiment and control cost per

child. Often, parents were used in the t.oles of intervenors at home or in

classrooms, in other volunteer roles, or as providers of transportation for their

children. This was naturally higher for most of the programs which increase

intensity or parent involvement.

The opportunity cost to parents of the time consumed by these activities is

frequently overlooked, and the omission of this cost causes some programs to appear

more economical than they are in reality. Very few previous studies of the economic

efficiency of early intervention accounted for these contributed resource costs (see

section on Future Economic Analysis).

Home-based programs (and one-to-one short sessions in a center) can be thought

of as reducing cost per child by separating child development services from child

care services and focusing resources on the former. The cost of child care is then

"shifted" to the parents, resulting in a program that costs the taxpayer less.

Programs that provide early intervention services in center-based (and even in

ordinary day care settings; see Weiss, 1981, and Rule et al., 1987) may be able to

provide an additional benefit to families that offsets some of the cost.

From a legal perspective, the 1986 amendments +;\ the Education of the

Handicapped Act (P.L. 99-457) require that a "free appropriate education" be provided

to handicapped 3- to 5-year-old children. In the past, this has been interpreted

to mean that parents of handicapped children should not pay out-of-pocket costs or

be required to provide their own transportation, but the opportunity costs of parent

time have been largely ignored. We suggest that this is inconsistent. Regardless
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of how parents choose to spend their time (in the labor force, caring for children

at home, in active or passive leisure, etc.), their time has value, and if they are

required to give it up, they incur cost. As we have argued elsewhere, the economic

value of a parent's time is, at the very least, what they could earn if they chose

to be in the labor force (Barnett, Escobar, & Ravsten, in press).

We believe that the cost of transportation is an issue that may be receiving

increased attention in the near future. Prior to the passage of P.L. 99-457, center-

based programs for young handicapped children often relied on parents to provide

transportation. Now, center-based programs at least must provide the transportation,

but the cost may turn out to be fairly high. We have no way of estimating national

costs, but we are concerned by the high transportation costs in some of the

intervention programs included in the Longitudinal Studies. Similarly, in another

study we conducted in Utah, we found a range of transportation costs for early

intervention program of $400 to $2,000 per child for one school year, with a

significant number of programs reporting costs toward the high end (Escobar et al.,

1987). Utah is a relatively low-cost state, and transportation costs may well be

higher elsewhere. Given the magnitude of these costs, a search for ways to reduce

transportation costs may be a high priority. For example, from our calculations,

it appears that paying those par)nts who are willing to transport their children the

value of their time to provide transportation for their children could be

substantially more economically efficient than having programs provide

transportation.

Program Cost and Outcomes

In our discussion up to now, we have implicitly assumed that the programs we

have studied were at least approximately efficient. This means that (a) they came

close to producing the best program they could with the rsources available, and (b)

they were not spending much more per child than could be justified by the program's
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outcomes. Of course, the first is not necessarily true, and the lack of information

regarding the second is the reason we are conducting economic analysis.

One way of looking at the first aspect of efficiency is to see how much of the

program budget is devoted to direct service. As can be seen in Tables I through 3,

this varied from 40% to almost 90%, with the majority falling around 60%. Overall,

it appears that one-to-one programs devote a larger portion of their budget to

administration and other nonservice costs, although there were certainly exceptions.

The results of the cost data from both SLC-IVH and LSU-IVH indicate that home visitor

programs can operate efficiently.

The second aspect of efficiency is investigated by looking at program outcomes.

The data presented allow comparison of the additional cost of the program variation

to the effect size that results from that cost difference. It is clear that the

summary effect sizes are small and do not offer evidence that the increased

intervention had an immediate impact on overall measures of child or family

functioning as mea3ured by the tests presented here. This is true for the parent

involvement studies, those with intensity variations, and those that offered special

services to medically fragile children.

Several reasons exist for interpreting these results with caution. First,

the effect sizes ..esented are summary measures of child and family functioning only.

The effect size presented for child functioning is based only on the Battelle total

score. The family functioning effect size that is presented in the table was

calculated by finding the effect size on total PSI and FACES scores. The effect

sizes of PSI and FACES were then summed by site and the mean of the two is presented.

Only total scores for those tests were used for each site. Each of the scores

presented has subcategories, the Battelle is broken down by cognitive, motor and

other domains as are the PSI and FACES measures and the results of these subdomains

are not included in the effect size measures presented. Each site also used

complementary measures to capture variations in design unique to that site. The

A
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detailed results are presented by site throughout the report. The results presented

in Tables 1 through 3 are the initial summary findings of the economic analysis

portion of the studies. Economic analysis that includes the subdomains and

complementary measures is continuing and will be reported at a later time.

Second, the number of posttests that have been completed for each site and on

which these results are based varied by site. Some sites had completed three

posttests. These include Utah Parent Involvement 85, Utah Parent Involvement 86,

and Arkansas. The effect sizes in the tables are averages across those three

posttest scores. Sites which have submitted data for two posttests include SMA/Lake

McHenry, Sunshine, SLC IVH, Des Moines, and PITCH. Jordan, LSU VI, Wabash, ARC, SC

IVH, LSU IVH, and ACDS data was based only on one posttest score. The Columbus site

has not submitted results from posttest 1 and is omitted from this analysis. For

several of the sites the intervention and testing is incomplete and a statement that

the more intense or earlier intervention was not more economically efficient than

the less intensive or later intervention would be premature.

Third, it is very difficult to measure qualitative differences in very young

children. There may be effects that will appear as children enter school that do

not show up in the test scores presented at this time. Cost-effectiveness ana'ysis

is limited by the fact that it does not place dollar values on outcomes. Later

follow-up of the subjects in these studies will allow the use of benerit cost

analysis.

The addition to total cost of the parent involvement programs was relatively

small when contributed resource costs are omitted. The addition to program cost of

the parent component ranged from $150 for PITCH to over $2,000 for Des Moines PIE

I as shown in Table 1. This addition to cost did not add significantly to child

outcomes as measured by the total BDI scores. The additional cost of parent

involvement does not show a significant impact on family functioning as given by the

total scores for PSI and FACES. The summary effect sizes presented for these
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programs do not justify the extra expenditure for any of the parent involvement

sites.

Table 2 summarizes the costs and effects of the sites which varied the intensity

of intervention children received. The difference in cost between the low and high

intensity programs ranged from a low of about $2,200 for SLC/IVH to over $6,000 for

the increased services provided at SMA/Lake McHenry. The degree to which intensity

differed at the sites is highly variable. Some sites provided substantial services

to both groups. LSU/IVH was the only site where no treatment was provided to the

control group. The effect sizes presented suggest that varying program intensity

had no significant impact on child or family functioning as measured by the BD1 total

score and the total scores for PSI and FACES. The addition to cost of the more

intensive programs did not add significantly to program outcomes.

The medically at-risk site costs and effects are summarized in Table 3 and show

the addition to program cost for ecAly services for SLC/IVH and SC/IVH of $2,200 and

$4,200, respectively. LSU/IVH cost approximately $5,000 per child for the treatment

provided to the experimental subjects. Tha largest effect size is based on the total

BD1 score at LSU/IVH and it is not significant. Another site which provides services

to medically fragile infants, Columbus, is omitted from the table at this time

because neither the cost per child data nor the first posttest data are complete.

Based on the current information, additional resources did not contribute to better

outcomes for the sites that serve medically fragile children.

Given the limitations of the data presented in Tables 1-3 as discussed earlier

in this section, and Table 4, the cost-effectiveness of an earlier or more intensive

intervention program as compared to a later or less intensive program must be

interpreted cautiously. The summary data presented implies that neither more

intensive intervention nor parent involvement nor special services to the medically

at-risk was economically efficient. This applies to the data for programs that used

the PIE model of parent involvement as well as the parent involvement designs of ACE
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and PITCH. It also applies to the intensity variations which include delayed versus

early intervention as well as more and less intensive treatment for subjects matched

by age. It also held for the early intervention services provided to medically at-

risk children. The three cautions outlined earlier must be considered in evaluating

these results. Future results, in the form of more complete test information and

measurable benefits, will allow stronger statements about the cost effectiveness of

the early intervention evaluated at these sites.

Table 4
Total Cost Per Child With arid Without Contributed Resources

Total Cost Per Child Without
Contributed Resources

Total Cost Per Child With
Contributed Resources

Site More intense or Earlier Less intense or Later More intense or Earlier Less intense br Later

SLC/IVH $ 3,155 $ 968 $ 5,607 $ 1,902

LSU/M-I 4,842 N/A 6,054 N/A

SC/IVH 7,392 3,168 9,838 4,339

Des Moines 7,360 6,311 8,135 6,311

LSUNI 6,018 620 6,654 868

SMNLake McHenry 9,498 3,448 9,498 3,448

Sunshine 7,789 3,894 9,028 4,655

ARC 11,105 8,975 11,106 8,976

Jordan 4,908 3,001 4,908 3,001

ACDS 10,016 9,547 21,894 20,729

Arkansas* 4,123 4,123 6,248 6,248

PITCH 2,179 2,028 2,885 2,338

Utah Parent involvement 86 4,664 4,453 7,176 6,133

* NOTE: The comparison in this study entails different modes of communication used with deaf children. Hence, there Is no
difference In the intensity or cost of the alternative Interventions.

Future Economic Analysis

As depicted in Table 5, Design Characteristics of Studies With A Cost Component,

past cost analyses have suffered from poor research design, a shortage of

longitudinal data, limited economic analysis, or did not evaluate handicapped

subjects. This table shows that none of the studies, except the longitudinal studies,
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Table 6

Design Characteristic of Studies With a Cost Component

Study

Presence of
Equivalent Group/ Evaluated Accounting Contributed
Experimental Handicapped Cost Resource Costs
Design Subjects Complee Included

Rule et al. X

Taylor et al. X X X

Liberman et al X

Stile & Thompson X

Stock et al. X

Weiss & Jurs X X

Cas.o & Tolfa X

Walker X

Hutinger X

Macy & Carter X

Snider et al X

Ruopp X X

Love X

Seitz X

Barbrack & Horton

Burkett X

Begley & Liston X

Barnett X X X

Weber et al X X X

Weiss X X

Skeels X

EIRI Longitudinal X X X X
Studies
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combined all the characteristics necessary for a methodologically sound cost analysis

of early intervention of handicapped subjects. The longitudinal studies offer the

best evidence about the economic efficiency of alternative intervention strategies.

When the studies that included benefit cost analyses are analyzed the results ,

presented in Table 6, are even more problematic. The combination of Tables 5 and

6 tell us that little evidence exists to draw conclusions about the economic

efficiency of alternative early intervention strategies. This scarcity of information

Table 6

Previous Benefit Cost Analysis

School Social Yeenage
Study Discounting Inflation Health Care Performance Service Use Pregnancy Crime Earnings

Barnett X X X X X X X

Weber et al. X X X X X X X

Weiss X

Seitz et al. X X X

Skeels X

Snider et al. X

Stile & Thompson < Unknown >

makes the economic results from the longitudinal studies particularly valuable. The

results presented in this report and the analysis that is planned for these studifts

will greatly increase the evidence about the costs and effects of parent involvement,

intensity variations, and special programs for medically at risk children.

Cost data is still being collected at the longitudinal sites where intervention

services continue. During the next year the collection of cost data at Columbus will

proceed so that differences in costs for delayed versus early intervention can be

examined for that site. Adjustments to the data collected at the other sites will

continue as needed. Inflation and discounting must occur every year to keep the

comparisons in present value and comparable to current outcomes. A more detailed
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economic analysis by program variation is planned and will include more detailed

measures of program outcome. Next year's economic analysis will evaluate subdomains

of the measures of chiid and family functioning as well as complimentary measures

used by individual sites.

Table 7 depicts the economic analyses that could be conducted after the 1989-

90 funding year for ten of the longitudinal studies. Planned analyses include

measures of benefits to parents, children, and society through measurement of the

variables listed in the table. Child care, the first variable listed, will be

tvaluated for all ten sites. Child care time saved as a result of intervention will

be estimated and included as a benefit of intervention. The second variable, health

care, will be estimated only for the medically at risk sites. Differences in health

care costs will be estimated for subjects according to the treatment they received

Table 7

Proposed Benefit-Cost Analyses of Selected EIRI Studies

Site Child Care Health Care Education SocialServices

SMA X X X

Sunshine X X X

Jordan X X X

LSU/VI X X X

ARC X X X

SC/IVH X X X X

SLC/IVH X X X X

Columbus X X X X

LSU/I"H X X X X

Des Moines X X X
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to try to determine whether more intervention reduces later health care costs.

Special education, the third variable to be estimated, will be analyzed for

experimental and control subjects as they enter school. This has not been possible

to date as the children are just approaching school age. Special education is more

expensive than regular classroom schooling. Differences in use and costs of special

education will be examined and benefits from different types of intervention will

be assessed. Finally, subjects' and Oeir families' use of social services will be

evaluated to see whether more or earlier intervention affects use of programs such

as SSI or residential Jre facilities.

The variables that would be evaluated as part of future benefit cost analysis

may show differences that resulted from treatment that are not apparent in the test

scores used to date. It is particularly important to estimate the described benefits

as the benefit cost analysis done on early intervention programs in the past offer

little useful information about the economic efficiency of early intervention.

The longitudinal studies present us with the chance to find out whether later

outcomes, as measured by differences in health care costs, educeional success, and

use of social services, exist in the presence of small effect sizes. The

longitudinal studies provide a significant addition to the existing information about

the costs and effects of a variety of early intervention strategies. Benefit cost

data that would result from later follow-up of the subjects in the ten selected sites

will provide evidence that does not currently exist in the literature about the

economic efficiency of the types of early intervention compared in those studies.

This would include evidence about all three program variations, parent involvement,

intensity and the medically at risk population. It is possible that the economic

analysis will capture differences in ability or success that tests of young children

and their families fail to capture.
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