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FOREWORD

In 1973, the Adhinistration for Children, Youth

‘and Families (ACYF) initiated the Child and Family Resource

Program (CFRP) as part of 'the Head Start Improvement and

" Innovation planning effort. CFRP was funded as a demon-

' stration program with the intent of developing models

for providing services to low-income families with young
children--models which could be adapted by different commu-
nities serving different populations. There are aleven CFR
programs ac¢ross the cbuntry, one in each of rhe ten HHS'
(forﬁerly HEW) reglons and one :epresentlng the Indian and
Mlgrant D1v151on Each program receives approx:mately
$155, 000~ $17O 000 per year to serve a minimum of 80 faml-

lies.

i

CFRP is a family-oriented child development
program which prov1des support services crucial for the
sustalned healthy growth and development of families who
have chlldren from the prenatal period through age elghtl
It promotes child development and meets children' s needs
by worklng through the famlly as a unit and prOV1des con-
tinuity in serving children during the ‘major stages of their
early development. CFRP serv1ces are offered within the
context of three major program components—-1nfant—toddler,
Head Start, and preschool-school linkage. Eagh is intended
to serve families with children in a specific age group;vall
three taken together are intended to provide conﬁinuity—-
especially developmental-and educational continuity--across
the perlod of a child's life from before birth to the |

primary grades in school

Anbther distinctive feature of CFRP i; its emphasis
on a comprehen51ve assessment of each family's strengths and
‘needs and the development with the family of an 1nd1v1dua11zed
plan for services to be. obtained through CFRP. Families '///
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enrolled in CFRP receive the'\same comprehensive services
that are offered by Head Start and additional services
tallored to the needs of eachﬁfamlly " At the same-time,
CFRP works to reduce fragmentation and gepsfin the delivery

of services by existing community programs and agencies.

In October 1977, the Administration for Children,

Youth and Families funded a longitudinal evaluation to

determine the effectiveness of the ‘Child and Family Resource

Program. ‘The evaluation is designed to address three major

questions:

@ What is the nature and extent of services
that should be provided to families and
‘chllaren in order to meet their needs,
enhance their strengths and foster
‘independence?

® What are effective processes for the
provision of these services?

@ What can be learned about the develop-
mental processes of families and. how they
relate to the developmental processes of
children?

A
The current evaluation of CFRP was preceded by two
other studies of the program, both also funded by ACYF. The
flrst, conducted by Huron Instltute in 1974-75, was an effort

to determine the feas1b111ty of a summatlve evaluation of

CFRP. A formative evaluation of CFRP was elso undertaken in
1974-75, by Development Associates Inc. A.follow-up study

was conducted by the same contractor‘in 1975-77.

1

3

This is the fifth in a series of CFRP evalua-

tion reports. The first report presented the overall study’

design. Study implementation and the collection of base- -
line data on evaluation families were the focus of the
second report. The third repoft consisted of three volumes:

Volume I documented the first six months of the study and
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~_A\examined initial program impact on families; descriptive -
information about CFRP operations at the six evaluation
sites was presented in Volume II: the third volume was a
summary of the findings presented 1n the first two. The

lfourth report presented descrlptlve proflles of all eleven

- CFRPs.

Thistfifth report focuses on the infant-toddler
component of CFRP and its impact on children approximately
a year to a year and a half after they entered the program.
Chapter 1.briefly‘sﬁﬁmarizes the CFRP evaluation design and
preliminary findings that were presented in previous evaluation

reports. A description of the infant-toddler component in

——~””the/eleven CFRPs is presented in Chapter 2 To the extent

possible, we have attempted to identify rogram models for
the delivery of services to famillies with children in the
.infantrtoddler age range. We also report on the frequency
of family participation in various infant—toddler activities
at five of the six impact study sites‘through March 1980.
These data are presented in an attempt to determine the
extent to which the infant-toddler component as now operated
is conducive to achieving the'objectiVes'of CFRP as articu-

lated in the_national‘Guidelines.

«

. Chapter 3 examines CFRP impact on the development
. of the infants and toddlers who are the focus of this'
longitudinal evaluatiomn. Differences in.means between CFRP
.children and those in the'control/comparison group -on the
Bayley Scales of Infant Development are tested in an attempt
- to 1dent1fy any major program impact. In this chapter, we
also explore the relationship between level of participatjion
in CFRP and positive outcomes for chlldren .~ An executive

summary of findings is presented in Chaptef 4.

There are four appendices to this reporg. Appendix

A reviews issues related to the quality of the child assessment




data reported here. Appegdik B contains a discussion

of analyticfmodels often used. in testing program impacts,
and the rationale for the s@atisticailtests chosen. Appen-
dix C provides‘e step-by-etep-descripﬁion of the analyses of
program 1mpact reported in Chapter 3. A description of the
‘analyses of the relafiigghlp between program part1c1pat10n

and Bayley scores is presented in Appendlx D.
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Chapter'l*

EVALUATION OVERVIEW

!

The CFRP evaluation, funded in October 1977
by the AJmlnlstratlon for Children, Youth and Families
(ACYF), seeks to prov1de detailed 1nformat10n about the

effectlveness of CFRP as a whole, of individual programs,

,and of particular program:- elements or conflguratlons of

elements. «Such 1nformat10n can aid ACYF in maklng de-
cisions about expanslon of the program and/or dlssemlna-

tion of its most important and effective features.

The first phase of the CFRP evaluation was
devoted to redesign, start-up of the study, and collec-
tion of baseline data. 1In Phase II, the evaluation
examined program impact on famllies'after‘six months
in the program, as well'as CFRP treatment and ﬁroceSses
used to deliver services, to families  The majorafocds of
the third phase oﬁ\the\ valuatlon 1s on program 1mpact after‘

famllles have participated in CFRP for a year and a half.

The initial design for the CFRP evaluation
consisted of three distinct but interrelated components
which address the following objectives:

. )
° “@escription oﬁ CFRPs and their eperations;
idéntificatioh\QfAprogram models;

linking of famllisoutcomes to particular

aspects of CFRP treatment (characterlstlcs
of staff and program)
characterlstlcs- and

o llnklng of famlly outcomes toypart1c1patlon
‘or nonparticipation in CFRP. -

S———
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The three component studleé\program, impact, and process/

treatment—-are complementary ways of viewing the effects and

effectiveness of CFRP. Y

The program study is designed for the purpose of

ll developing a comprehensive picture of the operations of CFR
programs. Information collected during site.visits and in
' ' interviews with program 'staf_f'is used to develop profiles of
- ' "program implementation and to establish a aescriptiVe-context
' for the statlstlcal and analytlc findings of other components
‘ . of the evaluation. Site v151ts took place at six of the
l eleven CFRPs in fall 1978, sprlng 1979, and spring 1980:
5ackson,'MI; LasoVegas,_NV; New Haven, CT; Oklahoma City,
l OK; st. Petersbnrg, F_‘L; and Salem, OR./. These six programs
were not randomly selected; they were chosen on the basis of
l their ability to recruit the reqnisite number of families
for the impact_study.‘ Brief interviews were conducted in
' spring 1980 with staff from the five non-impact study CFRPs
. to obtain descriptive ihformation about the operations of.
these programs. ' ' |

i |

The impact.study is des1gned to determlne the

effects of CFRP serv1ces on families by comparlng CFRP
families with a group not enrolled in the program. At

the six sites listed above, families entered the evalua-
tion when they had a child less than one yearfold and were
randomly assigned either to CFRP or to a control/comparison
gronp. At entry/into‘the evaluation; there were an average
of 39 CFRP and 38 control/comparisoﬁ/families per site.

' These families will be followed untfll the .focal child has

comp’letedé least one year of elementary school (1985).

<. 77 _The impact study focuses on five outcome domains

%7

likely to be affected by family participation in CFRP:




e family c1rcumstances‘(e;g., employment,
‘education);
- e maternal and child health;
° parent chldd relationship and 1nteractlon,
e child development and achievement; and
e .capacity for independence (use of community

resources,flocus of control and' coping
strategies, affiliation with family and
social networks).

This report focuses on the domain of -child develop-
ment and achievement Data conderning child development
were obtained for the first time in fall/winter of 1979- 80
Program impact on famllles in the other four outcome domalns
was examined in the Phase II Report. There was little

- evidence that the program had had a positive impact on the

sample famllles in these domains after six months of part1c1—

B , . . .
i y .
i . . ;
.

pation. This_ may be due.partly to the fact that»such a’

5

\

" period is too short for .impact to become apparent For

_example, changes in family circumstances or capac1ty for

e

- independence may not become evident until the family has

been involved in the program for a longer perlod of time.

|
-

However[ results. of a pilot study of parent-chlld 1nteraction

conducted in spring 1979 daia provide pre11m1nary eV1dence of
progran 1mpact in this area. Speclflcally, CFRP mothers had
more freguent- 1nteractlons with their children than was the

i‘case for mothers in the control/comparlson group--although
these flndlngs ‘were largely site-specific.* Positive changes
in parent- ch11d ‘interaction are expected to influence the

" development of the child.

To date, impact study data have been obtained atﬁ
four time points: fall 1978 (baseline), spring 1979 (six
months after the families entered the evaluation), fall/w1nter

1979-80 (after approx1mate1y one year of program participation),

*Regults of the parent-child interaction observation pilot
study are reported in Appendix E of the Phase II Report,
Volume I: Research Report, February 25 1980
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ana spring 1980 (after about 18 months of t;éatment). ‘Sample
sizes at the first three data collection points'gabt including
spring 1980) are noted in Table 1=1. ‘- As is evidént from the
table, sample attrition was most severe during the first six
months of the CFRP evaluation. By fall/winter 1979-80 the
attrition rate'appeared to have leveled off considerably.

This was partly due to a dec;s1on fo retain families in the

evaluatlon who dec1ded they.“no 1onger wanted to participate

- in CFRP. There were 13 former CFRP families in the fall/w1nter

sample (8 .in Jackson and 5 in_St. Petersburg)

fr.

Table 1-1

- -

"

; Impact Study Sample Sizes
~ Fall/Winter
Fall 1978 Spring 1979 1979-80

CFRP Control CFRP Control CFRP Control

Jackson 40 24 31 - 20 30 20

‘_\

l4 Las Vegas , 42 43 32 - 33 ‘ 35 - 29 . e
’ New Haven 36 .20 28 18 26 14
l Oklahoma City 39 49 32 .45 - 28 43
el St. Petersburg 40 . 43 34 40 34 38
\ Salem 39 51 31 42 34 40
l' , Total | 236 230 188 198 187 184 ' ._
_ Site Average 39 38 31 33 31 31

&

'In addition, ongcing data collection systems are being

Attrition — : 218 13% - 6%

The procéss/treatment study focuses on the CFRP

families who participate in the impact study at the six
sites. This study is designed to explore- relationships
among'characteris£ics of familiesiand staff, interacticns /
between staff and families, services provided,‘and program “f
impact. Data were colLected in fall 1978, spring 1979, Shij
spring 1980 through*interviews with staff and familieé. 7%
maintained for data concerning family participation in th%,

prdgram,‘family goals, and referrals for ‘services.
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A fourth component has been added to the evalua-

L e

tion in Phase III. The ethnogﬁaphic study is designed to
broaden our understanding of how CFRP works ‘with families

and functions as a child development-and family support
Data will be gathered through a series of in-depth

: L7

| program.
interviews and observations to be conducted beginning in

o

fall 1980.

. I .
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Chapter 2 . ‘ )

THE INFANT:TODDLER_CQMPONENT"

‘| The primary objéctive of the infant-toddler con~
|ponent of CFRP-is "to assist parents to promote
| the. . total (emotional, cognitive, language, and
|physical) development of infants and toddlers
| through age three." The eleven CFRPs attempt to
|achieve this objective through home visits and
| center-based activities--parent education sessions
|and infarnt-toddler sessions. However, at most
- - ]sites, parent education-sessions offer little or
" |no direct demonstration of techniques for working
|with children, and home visits tend to focus on
Ihelplng parents meet specific needs rather than
3nhanc1ng the development of the child. More-
Iove levels of part1c1pat10n in both center-based
|and home-based program activities are low in many
|insta ces. Thus there. is reason to doubt that
| the infant-toddler component, as currently: imple—
‘lmented, “can have significant pos1t1ve effects on
|children's development. :

According to the national. CFRP Guldellnes, the

objective of CFRP's infant-toddler component is to enhance

~_themtotal—developmenthofmlnfants and toddletrs through age

three. There are essentially three different approaches.

that could be used tq(attain this goal: (1) direct inter-

vention with childten, (2) parent educatlon to assist

ey

parents in their role as primary educators 6f their own

‘'children; and (3) a combination of the two. The secondﬁ

approach is advocated in the Guidelines; it is by working

through parents and the family as a unit that CFRP expects
to influence thq*dévelopment,of<children, Numerous research 3
~studies support this fonus. The evidence indicates that .
pareht»edhcation not only can be an effective strategy in
promoting child develobment, but may be a necessary step if

any lasting improvement .in the child's functioning is to be
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‘addition, most of the programs offer some form of group

. attained. Thus,~involvement of the child's‘parents as active

participants appears.to~be critical to the success of a child
development program such as CFRP.
// l

In practicel the parent education approach to

providing infant-toddler services has beeh adopted generally

by local CFRPs, with some Secondary emphasis on direct inter-

vention. Parent education sessions and home visits are the

principal parent-focused activities at the eleven CFRPs. 1In

activity for children (“infant-toddler“sessions")}

1

~ This chapter presents descriptive information on N

e

the 1nfant toddler component of CFRP. Section 2.1 deals
with.ceAter~-based act1V1t1es, including frequencies, levels
of part1c1patlon, and approaches used in both parent educa-

tion sessions and 1nfant-toddler sessions. Section 2.2 pre- |

. sents parallel 1nformatlon for home visits. Section 2.3

summarizes data on participation for all program activities

combined. :

) A
2.1 Center-Based Activitdes ‘ ;
2.1.1° Frequencies and Participation Rates

While most CFRPs offer two to four center sessions
per month (Table 2-1), most parents actua ly attend much leSs
frequently. Family part1c1patlon in center sessions is Vlewed.
by all programs as "less than ‘optimal." For flve of the slx
evaluatlon programs*, this means that only 39 percent of the

tudy families were 1nvolved 1n center sessions an average/of
once or more per quartér since they enrolled in CFRP. Partl-

c1patlon varied from site to s1te, however, as noted in Table

- 2-2. Participation was particularly problematlc mQ\Oklahoma

City and Las Vegas.,_Problems with attendance in Oklahoma City
*The\s1xth New- Haven, ,was excluded from part:Lc:Lpat:Lon~
analyses due to a high incidence of missing data

!




Table 2-1
\ . Frequehcy of Center-Based Activities'
. . 2 times/ 3 times/-z times/-
week  Weekly month . month Monthly
y Bismarck , ' M X ‘ '
Gering - | . X . .
Jackson | S x
Las Vegas : ) X
Modesto . R x® x3
New Haven : X
Oklahoma City : | _ ' }x
Pouéhkeepsie . o X
St.LPetersburg } ’ - : ' xP
Salem "% R

Schuylkill Haven . -

Frequency of parent education sessions varies depending
on the season. At harvest time, sessions occur .twice a
month; weekly sess10ns are offered in the off season.

bSt Petersburg’s monthly center.sessions are supplemented

by weekly study groups.

Table 2-2
Participation in Center- Sessions
! (porcent of families)

\ | . . oOkla- St.

Las - homa' Peters-— -
. Jackson Vegas City burg: Salem Overall
| N. | -~ 38 3 ° 30 34 39 177
At least once - ; . :
per \quarter 61 . 17 13 50 49 . 39
Less th@an once o "~7 » ’
per quarter T 39 83 . 87 50 - 81 , 61

| /
Flgures\ere based on the ongoing record- keeplng system
for CFRP' families in the.impact study. +(See chapter

note for an explanatlon of technlques used to compute
part1c1patlon rates.)

. R . - . . oL
. ) .
. . . - %
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undoubtedly were due to the fact that center sessions were
not offered for some t1me during the ﬁirstayear and a half
after the families entered CFRP; center—baSed activities mere
resumed at this site in winter of 1980 In Las Vegas, pro—‘
blems with center attendance can be attrlbuted to character-
lSthS of the families that were selected for the evaluation;
many of the teenage mothers in the evaluatlon sample attend
school during the day ‘and are unable to part1c1pate in day-
time center act1v1t1es Center part1c1pat10n was less pro-

blematic in Jackson, St. Petersburg, and Salem, where 49 to

- 61 percent of the famllles attFnded sessions regularly.

,/ /

/

/
i Table 2-3 shows part1c1patlon in center sessions
for only those. evaluation famllles who attended regularly,
i.e. at least ‘once per quarter on average (henceforth termed

center famllles) Most of these families ('68%) attended

‘one to ‘three sessions per quarter, very few participated in

all sesslons that were /offered by their local programs.

‘Families who came to the center regularly\attended an average

of 3. 4 sessions per quarter. Mean attendance rates ranged
from a low of 2.2 sesslons in Las Vegas to a high of 4.3 in
st. Petersburg. (8t. Petersburg rates are high partly be-
cause the data include weekly,study'groups a; well as monthly
parent education/sessions;) Participation of other families:'
in the evaluation sample'(thOSe attending less,than once per
guarter) averaged .24 sessions per quarter, or one center
ses51on every 12 months. |

3

Tables 2-4 to 2-7 break out. participation rates for'

\infant—toddler and parent education sessions, respectively,

for the sample of families whose children were tested in- .
connectlon with the 'child impact study. (In Chapter 3, child-
ren's test performance is examined 1n relation to attendance

-

at these two types of center sessions, taken separately )

.The data for this somewhat dlfferent sample (see table notes

for explanatlons of the dlfferences) are largely consistent
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Table 2-3

Center Participation per Quarter®
(percent of Mcenter" families)

| Okla- St.
) " Las homa Peters- - _
Jackson Vegas City burg Salem Overall
Number of sessions _ '
offered per month = 2 -2 2 . 1 4 -
N of families 23 . 6 -4 17 19 69
'Number of sessions ' ‘
attended per quarter
T ; . 35 33 75 6 21 26
20 26 - 50 0 35 16 26
3 1717 0 18 16 16
4 or more 21 0 . 25° 42 47 32
. Mean number of ‘
‘ sessions attended - ‘
per quarter 2.8 2.2 3.2 4.3 3.8 3.4

%see chapter note for an explanation of computatlonal procedures
used to derive these percentages. New Haven 1is omitted from the
table because of+its high incidence of missing data. Sample in-
cludes all families who part1c1pated in center sessions at least .
once per quarter and who remaln active participants in CFRP.
e
bData for St. Petersburg include weekly study groups as wwll as
monthly parerit education sess1ons

Table 2-4 o \

Part1c1patlon in Parent Education Sessions
(percent of families)

Okla- St.
i Las homa Peters- o
- Jackson Vegas City burg . . Salem Overaﬂl
N : 24 37 27 25 28 141/
" Less than once - - . 7 ) e
per quarter 33 92 93 56 54- - 68
Once or more _ . N L ‘
per quarter _ 67 , 8 8 44 46 - 32

Sample includes famllles whose children were tested in the
child impact study. Some of these families have since ter-

" minated part1c1patlon in .CFRP.

’—l
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N
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a o Table 2-5. :
‘ ‘ Partic’ipation per Quarter in Parent Education Sessions ’
, % ' (percent of "center" famiYies)’
l ' | - _ Okla- St.
‘ . Las homa Peters-— ; = C
- Jackson Vegas City  burg Salem Overall
l N . - | 16 3 .2 11 . 13 . 45
- Number of sessions : IR | '
. attended per quarter - . . : o
I - 1 - 31 100 , 50 55 - 38 44 e
. 2 25 o o0 27 31 24
. : 3 : 19 0 0 0 15 11
- . 4 or more ., 25 O 50 ‘18 15 20 i
S Mean number of ’
g ' seéssions attended - , , o
l per quarter : 2.9 1.0 3.3 2.3 2.5 2.6 r
' ' asémple‘includes families whose children were tested in the child
S impact study. Some of these families have since terminated parti-
| l ' cipation in CFRP. ot : .
| l - . Table 2-6 :
| ﬁ'v’ Participation in Infant-Toddlér Sessions |
| i . (percent of families) |
" ' K : - Okla- - St.
-Las homa® Peters- ‘
Jackson . Vegas City burg Salem Overall . l
N s 24 37 27 ¢ 25 28 141 |
Less than once ~— - . . " : o
per quarter - . . 33- B4 9% 56 50 66 S
Once or more S . . el
per quarter ‘ 67 16 4 44 - 50 34 ‘

[
1
M

"

8sample includes.families whose children were tested in the child
impact study. Some of these families have since terminated parti-

cipation in CFRP.




Table 2 7

Part1c1patlon per Quarter in Infant-Toddler Ses51ons
(percent .of center famllles)

\Las homa Peters— -

Jackson 'Vegas City  burg - salem -Overall

N 16 . 1 11 14 48

Number of sessions
attended per

quarter

1
2
3 .
4 or more . 25 0 0 - 36 0

Mean number of .

sessions attended -

per quarter 3.1 1.0 - 3.0 2.8 ‘ 2.2 2.

@ ¢

Sample 1nc1udes famllles whose children were tested in the
child impact study. Some of these families have since ter-
minated part1c1patlon in CFRP.

17

with the data in Table 2-3: For each type of center session,

“there are a significant number of nonpart1c1pat1ng famllles,

especially in Las Vegas and Oklahoma City. Among those who "

do participate, frequenc1es are typically in the range of one

.to three times per quarter, although here are a few families

at certaln s1tes who part1c1pate much more frequently

CFRP staff attrlbute occ s1onal nonpart1c1patlon

parents from attendlng However, chronic nonparticipation
on the part of some famllles represents a problem for all

do not wish to ]Oln a group

programs. SOme mothers 51mp1
or do. not belleve they will ‘eneflt from belng involved.
Others consider it "too risky" to attend--in the sense'of.

feellng vulnerable or ‘deficient--or lack the necessary

support from husband pr famlly

mostly to 1llness,’cr1ses, or.eme genc1es that prevent . -
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vt - As already -implied, participation is particularly

' problematic for mothers who are employed or attend school.

during the day, when center sessions typically take plaoeg
Gering and~St;'Petersburg are the only programs that conduct
evening sessions for parents on a regular basis-—once a
month--to accommodate the worklng or 1n-school mother. In

other. programs, evenlng sessions are a rare otcurrence

- Some programs that have tried them found that participation

did not increase; parents are s1mply too tired after a full
day of work or|school to attend, or do nat watlt to’ take‘
even more time  away’ from being wath the1r chlldren
. ‘i

A variety of approaches are used by 1ocal programs
in an attempt to increase part1c1patlon in center sess1ons
All CFRPs except one provide transportatlon for parentskwho
could otherw1se not attend Several programs hold their\

\
center sess1ons in more than one 1ocatlon to make them more - °

accessible. Others offer some sort of tanglble incentive or

' have establlshed policies concernlng m1n1mum part1c1patlon

in center—based activities:; these pOllCleS appear to have a .

positive influence on attendance rates.

2.1.2 Center Session Content and Models

Parent education sessidéns are intended to provide
families with a basic‘knowledgq\of child growth and develop-
ment and to assist them in deveﬁoping more effective parenting‘
shills. Infanq—toddler sessions are intended to provide
children with a group experience and give them an opportunity
to learn to share and get‘along with others. In addition,
some” programs emphasize acqulsltlon of skills, such as

language, cognitive, motor, social=- emotlonal, and - self—help

*In a few CFRPs, cessions for infants and toddlers are guided
by the same curriculum as that used for home visits. It is
not uncommon for home visit staff to part1c1pate in these
sessions. Fach program has developed special mechanisms to
ensure some level of contlnulty between center- and home=
based activities, either in the form of records or periodic
meetlngs with approprlate staff, although. the degree of coor-
dination is not'high in most cases. (See the next section
for discussion of the content of the home visit curriculum.

| (3 25
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All are Qesigned to enhance the child's overall development,

and thece approaches prepare the child for entry into Head

Start. " {(Iundividualization of ctivities to meet the specific
needs-ef each chi;d is quite limited in most programs/)
» : '

Despite these indications of a concern for the

education'and'development of thc‘chiid, however, center-based

sessions at most sites are not ofganized in a fashien that

is 11kelz\to maximize their develppmental effects. Two

models for integrating’ the parent : :education and 1nfant—toddler

portions of center—based sessions are currently in operatlonv

at the eleven CFRPs:

, ® The Parent-Child Intergetion Model provides

'~ extensive opportunity for involvement of parents
with their own children)at the center. Center
sessions are designed t help parents acquire
effective child care techniques and - to teach
them developmental activities that are, appro—'

" priate to the child's needs. Classroom staff
assist parents in this task and prOV1de feed-
back on parent-chlld interactions. The group
.discussions that follow focus on tOplCS related
to child development or child-rearing practices.

@ In the Separate Parent-Child Session Model,
parent education focuses almost entively on ‘ .
parents, away £from their cﬁildren Children

are cared for in an infant-toddler room while
parents attend parent-education sessions.

There is little or no opportunity for parents
to 1nteract with their Fhll ren at the center.

The second model is llkely to be somewhat less - '

effective, because it relies mostly on lec¢tures and other

little ev1dence that s1mp1y ‘providing inf rmatlon to parents
will in 1tself lead to significant change iin parental behav1or

or skills.* Observation of modeled behav1or, which is regarded

didactic approaches as methods of parent raining, £ There 1s _
|

*Brénfenbrenner, U. *Is Early Education Effective? Washington,
D.C. DHEW Publication No. OHD 74-75, 1974. ' »




- -as a more effectlve learnlng tool, is used?extehsively in the

¢

Parent—Chlld Interaction Mode; ‘This model is in place at only
three programs——Blsmarck, Gering, and New Haven; all other pro-
‘grams conduct separate sessions for parent and child. - (Salem
is a partial exception, in that it has offered opportunities
for parént?child interaction to selected families with toddlers
who have spee@g;/needs; its regular parent education program

involves separate sessions.)

2.2 Home Visits

2.2.1 Scheduled and Actual Frequencies

Center sessions are not the only mechanism for edu-

cating parents of infants and toddlers. A regular home visit-

*“M‘ing‘program—can—aise¥he&p~parents-te—stxengthen_their;child—
rearing skills and increase their knowledge about child de-
Velopmeht. Home visits are an integral part of the infant-
toddler component at all eleven programs. The potential
1mportance of the home visits is underscored by indications,
discussed in the previous section, that center-based parent

education may be less than optimal as currently conducted.

There is some questienf however, whether visits
eccur with sufficient frequency to céfry out an effective
parent education program in the home. (The importance of
frequent visits was shown in the evaluation of the Home
Start. Demonstration Program, which found a strong relation-
ship between visit frequency. and school readiness and language
development scores of preschool children.*) Scheduled fre-
‘quenc1es of CFRP home visits range from one to four times a
month (Table 2-8). However, it is evident from program records
and discussions with CFRP staff. that qt~some sites, at least,
home visits occur less frequently than(the schedule called

for in local program plans (Table 2-9).

*Tove, J.M., Nauta, M.J., Coelen, C.G., et al. National Home
Start Evaluation: Final Report--Findings and Implications,
-High/Scope Educat‘onal Research Foundation, Mlchlgan, and Abt
Associates Inc., Massachusetts, 1976.
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Table 2-8
Home Visit Frequency

3 times/ 2 times/

month month Monthly Varied®
Bismarck S . X
Gering ( ‘ B <
Jackson ' X
Las Vegas | X
Modesto “ . X
New Haven ' o X
Oklahoria City : / X
Poughkeepsie : x
St. Petersburg
Salem
Schuylkill Haven | " X

o

“
‘ I

8In these programs, home visit frequency varies depending
on family need and interest.

. In additibn to showing the relationship between
scheduled and actual home visits, Table 2-9 illustrates
another important point--namely, that home V1s1ts and center
attendance go hand in hand, rather than belng alternatlve or
complementary ways in which families take part. in CFRP.
Famllles who participate in center sessions less than once
per quarter ("non-center" families) receive considerably fewer
home visits than families who come to the center regularly.
Families in the latter group ("centef" famiiies)‘were visited
about two times per month on the average, while "nonfcenter"

families were seen only once a month. Only in Las Vegas were

the two groups of families involved in home visits at approxi-

mately the same rate. Across all sites, the correlation be-

.tween home visit rate and center participation was .49.

These differences in home visiting rates for the
two groups are somewhat surprising. One might have expected -

home visits to oceur with greater intensity.with families who

, S
16 |
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. Table 2-9
Hare Visit Participation per Quarter
(percent of famflies)*

. Jackson Las Vegas COklahoma: City ~ 8t. Petersburg Salem Overall

Center Non—Center Center Non—Center Center Non-Center Center Non-Center Center Non—Center Center Nm—Center
Home visits - » ] .
offered per month 3 2 1 varied varied IS _—
N of families ‘ 23 15 6 30 4 26 17 15 19 20 69 108
Nurber of hame visits
per quarter . ,
1 0 20 67 30 25 73 17 27 5 10 7 36
2 13 17 47 50 15 12 "7 11 5 9 20
3 4 27 0 10 25 124 18 13 -16 40 9 19
4 13 7 17 13 0 6 33 16 25 14 14
= 5 4 20 0 0 0 0 18 7 © 26 0 7 4
6 17 0 0 0 0 12 7 16 5 17 2
7 17 7 0 O** 0 0 12 0 5 13 2
8 17 . 0 0 0 0 6 0 5 10 10 2
9 9 O** 0 0 0 0 6 7 g 0 6 1
10 9 7 0 0 0 0 ) 0 ) 0 4 1
11 4 0 0 0 0 0 0 0 0 0 1 0
12 4 . 0 0 0 0 0 0 0 0 0 1 0
Mean number of home .
visits per quarter 7.61 4.04 2.33 2.41 2.37 1.68 5.96 3.61 5.80  4.19 5.94 2.98
S.D. ‘ ' 2.36 2.51 1.15 1.01 .88 .70 2.38 2.01 1.77 1.89 2.63 1.86

*Center families are those who participated in center sessions at least once per quarter; non-center families attended less frequently
**The underline denotes the mumber of hame visits that are supposed to take place according to individual program schedules.
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never come to the center or come only occasionally, in order

to ensure that all families receive all of the benefits offered
by CFRP. Instead, it appears that” non-center families are
simply less committed te CFRP than other families served by

the program, perhaps due to a lack of interest or motivation

to participate or, in the opinion of parents, less need for

CFRP services.

2.2.2 Home Visit Content and Models

In general, home visits do not represent a contin-
uatlon of the currlculum or activities presented at center~
based parent education sessions. At most sites, there is no

explicit attempt to- follow up on center activities in the

1

home. One reason .is that, while an effort is made to adapt
_center sessions to the needs of those present, they are
nevertheless group sessions. Home visits, on the other
handL/can be highly indiyidualized. | .
Discussions with staff suggest that chlld-related
parent education act1v1t1es provided in the home typically
involve helping parents to use elements in the child's
environment as teaching tools and to turn everyday experi- .
ences into constructive learning situations. Parents are

reminded about the teaching potential of all household tasks

and the many objects in the home that can be used as instruc-
tional materials. In some programs, staff bring specific
activities into the home to involve both parent. and child.
Usually the act1v1ty is preceded by an explanatlon of its
importance and how it fits into the overall development of

the child. An attempt is made not only to demonstrate
activities to the parent, but to get her actively involved

in working with the chiid. Frequently, a different set‘of
activities is‘selected-or planned for each family to ensure
that they are appropriate to mee’ specific parent or child

needs.

- - e -

!
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Despite the potential value of these activitieé
for child development, it is not clea}jéhat they receive
adequate emphasis in CFRP's home visits. In most programs,
home visits are designed to have a dual focus: (1) helping
parents to become more effective in their role as educators
of their children; and (2) h;lping parents to meet a.broad
range of family needs and concerns. There appear to be
differénces.amoﬁg the eleven programs in the relative empha- -
sis that is'placéd on parent education.and family'neéds. The
evidén;e suggests that home visiﬁing staff in some programs |
devote only minimal attention to parent-edﬁcation 6r'child
dévelopmenﬁ'concerns. This is not ﬁfue in all programs, how-
ever. In fact, at two sites, the dual focus of home visits
is explicitly recognized, and separate family workers are:
assigned the responsibility for each aspect. Two different
models of infantntoddler-homé visit assignments are currently

L] . ’

in place within local CFRPs:

® The Team Model--employed in Jackson and New
Haven--was developed to ensure that both parent
education concerns and family needs are addressed
adequately in home visits. Visits are conducted
by two family workers: one has responsibility
for working with the parent and child on issues
related to the child's development’ and parenting
skills; the other focuses more broadly on family
needs. . : oo ' -

e The Single Worker Model--employed at all other
sites—-assigns one family worker to each family,
with responsibility for both aspects of the
home visits, child deVelopmeng\and parentirng
issues as well as family needs. :

Home visit emphasis is determined to some extent

by the type of curriculum that is used to guide homé visit

‘activities. -Only four progréms have adopted a developmental

curriculum. In the other seven programs, home visits are
planned by family workers themselves. This effort is '
‘ !

closely supervised in three of these programs, usually by

someong with a background in child development; family

19




workers in the other four programs receive 1ittle or no

.guldance conceéplng the types of act1v1t1es that visits
should "cover. It 1s 'of interest. to note that there appears
to be a relationship between the home visit plannlng effort
and the frequeney with which home visits occur; frequency
decreases when home V1s1t1ng staff do their-own planning

and - have no curriculum or supervmsor to fall back on (Table
2- -10}. '

The fact that greater emphas1s appears to be placed

“on family’ needs in the home-based act1V1t1es of some programs

may be related to the. background of famlly workers. Their
tra1n1ng tends to be in social work or related fields, rather
than in parent educatlon or ch1}d development. A substantlal
proportion (56%) of family workers at thecsixvimpact study

sites perceive a need for additional training in these areas.*

Table 2-10

Relationship between Home Visit
Frequency and Curriculum

Home V1s1t Frequency

o / . Once a More than

month once a month

No curriculum or specific heLE

. Oklahoma City . s X

Schuylkill Haven X
Curriculum
Jackson . : X
Las Vegas T X
Poughkeepsie : 7 X
Specific help "
Gering B X )
Modesto X

Programs w1th varied home v1s1t frequency were excluded from
these analyses

L

Koo
*phase II Program Study Report, February 1980.
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There are factors other than those'related to staff

-and - program characteristics that influence home visit focus.

The types of actiVities/that take place are dictated. largely .

"by the needs and goals that indiz;dual families identify or

set for themselves. ‘It is up to parents to dec1de what they

‘want -out of the: program, a philosophy that is inherent in the

CFRP concept, As impact study’ data indicate, the majority of
families appear to be more concerned with getting help with
such practical needs as housing, employment, and health than
with child development or parenting skills.* (This is the

case at least in the early stages of families' involvement'

in CFRP: the types of goals that are set may change after
families have been in the program for longer periods of time.)
In some programs parents also have a choice in dec1ding what
program activities they want to partic1pate in ‘and with what
frequency, factors that undoubtedly cdntrihute to low parti-
cipation levels in center—baseddactivities. Yet fe& programs
have developed special home-based activities for families that
do not attend center sess10ns to ensure that appropriate parent
education services are prOVided in the home. While individual-
ization (interpreted as parent ch01ce) of program services is

ari explic1t mandate of CFRP, it is not clear that it maximizes

~attainment of the child development-related objectives of the

program. ' -

2.3 Total Program Participation

~

Figure 2-1 summarizes data on program participation

by evaluation families presented earlier in this chapter.

‘Shown are total participation rates. (including center sessions

and home visits) for both "~enter" families (those who came
to the center at least_once per quarter) and "non-center"
families (those who participated less frequently in center-

based activities;) Total participation is consistently lower

*Phase II Research Report, February 1980.

21 C

(¢

o4




e N e e i - - e |

&

N
L8]

pParticipation

per
Quarter

Site

T, Center Non-

Center

Jackson
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Figure 2-1

Participation in CFRP
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for non-center families. As is .evident froum the figure,

. treatment is. considerably more intensive in Jackson, St.

Petersburg, and Salem than in Las Vegas and Oklahoma City.
‘The relatlvely low participation rates of "non-
center" families, and of nearly all families at certain sites,

raises serious questions ‘as to whether CFRP can be expected

- to have an overall effect on children's development. While

effects mlght be expected for active part1c1pants, any such
effects might be dlluted by nonpart1c1pant families--and

thus overall comparlsons between program families and those
cutside the program might fail conventional statistical tests.
As we have seen, this concern is underscored by two additional
facts: (1) The content of home visits is not in all cases
focused on child development and (2) the methods by which

center-based parent education ses51ons are conducted do not

involve the kind of practical 1nstructlon that ls likely to

be most useful. The next chapter demonstrates that these
concerns are- justlfled, in that CFRP has negllglble develop-
mental effects, but also that there are promising slgns that

active part1c1patlon may convey developmental benefits.

I
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Chapter 2 Note - - \

~ Participation rates reported in Tables 2-2 and 2-3
were tomputed as follows: Monthly counts of fgequencies of
part1c1patlon were averaged to’ the quarterly level, and quarter-

ly data were then averaged across the six quaﬁters comprising

” the 18-month period to arrive at overall parﬁ&c1patlon rates.

In the event that data were missing for a quarter,,rates were
computed based only on quarters for whlch data were avallable.
In cases where data were m1ss1ng for one month of a quarter,
data from the remaining two months were used to compute a
quarterly part1c1patlon rate. However, if data were missing
for more than one month, data were considered missing for

that entire quarter. These computatlonal procedures differ
from those used in earlier reports. Partly because of these
changes in procedure, but partlcularly because most tables

in this chapter include only "centetr" famllles who partici-
pated at least once per quarter, participation rates reported
here are hlgher than those reported previously. It should |
also be noted that CFRP staff did not always distinguish be- -
tween infant-toddler’ and’parent educatlon sesslons when re- .~
portlng participation rates, sO that total center part1c1pa-d
tion flgures (Tables 2-2 and 2~ .3) are more meanlngful than

either parent education or infant-toddler rates reported

separately.
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;"Chapter 3

. i : . ) .
PROGRAM IMPACT ON CHILD DEVELOPMENT

-

|'Scores of 187 CFRP and 184 contrql/comparison group
lchildren on the Bayléy Scales of- Infant Development
|were compared across and within the six impact study
|sites, employing both ANCOVA and value-added approaches.
|None of these analyses revealed any significant differ-
|ences between the two groups, with the exception of a
|positive effect of CFRP on mental growth at one site,
|assessed by the value-added method. - However, analyses
|of relationships between CFRP participation variables
land Bayley scores within the CFRP ‘group indicate that
|participation in infant-toddler sessions may be a key
|element in enhancing child development. Whether con-
|sidered alone, in interaction with home visit rate,.or
|in interaction with a measure of family strengths, =
|rate of participation in infant-toddler sessions is
|positively associated with children's development..

-
i
'

f
' \

"This chapter exémines CFRP's impact on the develop-
meht'of.the infants and toddlers who are the focus of'this’
longitudinal evaluation. Their~development was measured by
the Bayley Scales of Infant Developmént; Section 3.1 de-

" scribes the sample of children tested and their performance
on individual items in the Bayley Scales. Section 3.2 de-
scribes the analytic approach empléyed;x Comparisons of per-

formance between CFRP children and those in the control/ -

comparison group on the Bayley Scales are reported in Section
3.3. Relationships between level of participation in CFRP
and outcomes for children are discusséd in Section 3.4._

Fiﬁally, Section 3.5 presents a bhrief summary of the results.

~
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.was monitored throughout the data collection period.. - Overallj
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3.1 . Sample and Test Description

4

The Bayley Scales were administered to infants and’
todﬁlers at the six impact study sites over a period of six
1979 to March 1980). Testing was staggered

months (Octobi
children would reach 15 months of age before

being tested.‘ The vast majorlty (95%) of children tested P
&ere between the kges of 15 and 22 months Children were.x
tested in. thelf ow\ homes, since a pilot study revealed that
in-home testing cou{a be feasible with only minor modifiqa-'
tions of the 1nstrument (descrlbed below). On—site researchers
who underwent a one-week Bayley tralnlng session conducted

“thesehassessments,.tester performance in Bayley administration

the quality of the assessment data was judged to be good. &
y

(Detalls of the monltorlng process and analyses of data quall

V,ew_ategreported_ln_ApDendlx A. )

\

3.1.1 The Sample

S

Charactefistics of“tne child sample were examined
in order to determine whether there were differences frem
site to site, or differences between CFRP and control/com-
parison children within or across sites. The most important
dlfference revealed by this examination had ‘to do with child

.age. Ages of chlldren at time of assessment were distributed

. differently across the six impact study sites -(Table 3-1).

Age differences also were evident, within and across sites,
between childrenrin the CFRP and control/comparison groups.
Overall, 61 percent.-of the children'tested were 18 months of
age or youngerj‘a higher propottion of the control/comparison
children (66%) than of CFRP children (56%) were in this
younger group. This difference in age distributions had
major analytic conse%uences, as diScussed later.
i
" In addition, differences were detected on selected

o » ' .
family background characteristics both across and within
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. Total sample

Jackson
CFRP
Comparison

Las Vegas
CFRP
Comparison

' New Haven
CFRP
Comparison

Oklahoma City
CFRP
Comparison

St. Petersburg

CFRP

Comparison

Salem
CFRP
Comparison

‘Table 3-1

Ages of Children at Time

of Testing '

' Greater
15-16 17-18 19-20 21-22 23-24  than 24
months months months months months .months Total ]
115(31%) 111(30%) 70(19%) 55(158%) 15(4%)  5(1%) 371(100%) - |
6(20%8) 15(508) 5(178) 2(78)  2(7%) 0O 30
8(40%) 6(30%) 4(208) 2(10%8) O 0 20
13(378) 9(268) 6(17%) 6(17%) 1(38) O 35
11(38%) 8(28%) 5(17%) 4(14%) 1(3%8) O 29
5(19%)  3(12%) 10(38%) 5(198)  2(8%)  1(4%) 26
3(218%) 2(14%) 4(29%) 4(29%)  1(7%) 0 14
9(328) 7(25%) 5(18%) 5(18%) 1(48) 1(48) 28
9(218) 18(42%8) 7(16%) 6(14%) 2¢4%)  1(2%) 43
10(29%) 8(24%) 7(21%) 7(218) 1(3%) 1(3%) 34
15(378) 19(48%) 4(10%) 2(5%) 0O 0 40
9(263) 11(32%) 6(18%) 6(188) 2(63) O 34
17(45%) 5(138)  7(18%)  6(168)  2(5%)  1(3%) 38
e

4.
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sites. Several characteristics were examined: per capita
income, sex of the focal child, employment and marital
status 6f the mother, whether the mother had graduated from
high school, and whether the focal child was the oldest.
Site differences were evident for marital sﬁétus and whether
the tested child was the oldest in the family. Some differ-

ences also were detected between the CFRP and cdntfol/comp ri-

son groups at selected sites:

child's sex--Las Vegas and Salem

mother's employment status--Jackson,
New Haven, Oklahoma City, St. Petersburg,
and Salem ’ '

marital status--New Haven

whether the child is the oldest--
New Haven, St. Petersburg, and perhaps
Jackson

3.1.2 Overall Performance on Bayley Items

~ The Bayley instrument consists of.two scales, a
mental development scale (MDS) and a physical development
scale (PDS). Items are normed by age. From the MDS a total
of 69 items, normed for ages twelve to”ovef thirty months,
were selected for .administration to the study's sample of
infants and toddlers. Table 3-2 shows the percentage of
children passing each item, by age. With a few exceptions,
most MDS items were passed with greater frequency by older
than by younger children. (All items were retained for
further analysis, in order to preserve comparability with

published norm data for the scale as a whole.)

Testers also administered 16 items from the PDS
that required no special equipment (i.e., steps or walking
board) and were therefore feasible to use in the home. Per-
formance varied substahtially on only a few items (Table 3-3).
Ten items that had adequate variation in pass/fail rates

(indicated with an asterisk in Table 3-3) were retained for

4.

future analysis.




/ ' Table 3-2 ~..
Percentage Passing MDS “Items :

! Normed 15-16 17-18 19-21 -22-24 All
Item age months mqnths months months children

N=115  N=111 N=100 Nw40  N=366

e w A e

101. Jabbers expressively 12.0 98 100 100 100 99
102. ©Uncovers blue Dbox 12.0 98 100 100 100 99
103. Turns pabes of book 12.0 100 100 100 100 100
104. Pats whistle doll,
in imitation 12.2 98 99 100 100 98
105. Dangles ring by string 12.4 97 100 100 100 98
106. Imitates words , 12.5 87 . 96 97 100 94
107. Puts beads in box (6 of 8) 12.9 97 100 99 100 99
108. Places 1 peg repeatedly 13.0 91 95 98 100 95
109. Removes pellet from bottle 13.4 90 96 98 100 95
110. - Blue board: places 1 round
/ block 13.6 72 86 94 93 85
: 111. Builds tower of 2 cubes 13.8 76 84 88 98 84
[ .112. Spontaneous scribble - 14.0 97 90 92 95 93
! 113. sSays two words 14.2 60 66 79 90 70
' 114. Puts 9 cubes in cup - 14.3 56 67 79 90 69 .
115. Closes round box 14.6 68 76 83 98 77
' 116. Uses gesture to make wants knownl4.6 97 97 96 100 97
117. Shows shoes or other
clothing or own toy 15.3 74 80 86 93 81
118. Pegse placed in 70 seconds 16.4 40 64 80 98 65
119. Builds tower in 3 cubes 16.7 27 . 40 62 83 47
120. Pink board: places round
' block 16.8 60 61 70 70 64
’ 121. Blue board: places 2 round
blocks . . ©17.0 37 45 60 75 50
122. Attains toy with stick 17.0 54 64 . 78 83 67
: 123. Pegs placed in 42 seconds 17.6 12 36 66 87 43
l 124. Names 1 object 17.8 15 31 46 60 34
. 125. Imitates crayon stroke 17.8 38 48 48 65 47 .
: 126. Follows directions, doll 17.8 38 59 70 83 59
n 127. Uses words to make wants known 18.8 27 . 42 54 73 45
» 128. Paints to parts of doll, 19.1 12 13 48 68 29
!‘ 12?. "Blue board: places 2 round
! and 2 sguare blocks 19.3 11 31 42 .70 33
13p. Names 1 picture . 19.3 10 24 43 58 30
131. Finds 2 objects 19.7 30 29 31 50 32
132. Points to 3 pictures - 19.7 1 10 30 40 17
133. Broken doll: mends marginally 19.9 16 24 32 48 27
134. Pegs placed in 30 seconds 20.0 5 12 31 55 21
135 Differentiates scribble from .
' stroke : 20.5 28 32 40 60 37
i 1B6. Sentence of 2 words 20.6 12 . 18 45 47 29
+ 1B7. Pink board: completes 21.1 10 20 38 33 24
' 188. Names 2 objects 21.4 0 8 20 18 .1l
139. Points to 5 pictures 21.6 0 1 9 15 5
l 140. Broken doll: mends
approximately 21.9 7 14 17 28 15
141. Names 3 pictures 22.1 0 0 15 18 7
142. Blue board: plaées 6 blocks 22.4 6 15 23 37 19
’ 143 Builds Tower’of 6 cubes 23.0 2 9 6 27 9
144 Discriminates 2 objects 23.4 0 17 21 22 15
145. Names 4 1/2 pictures 23.8 0 . 3 9 11 6
146. Names 3 objects 24.0 0 2 7 8 4
147. Institutes vertical and
l horizontal strokes 24.4 9 9 19 22 14
¢ 148. Points to 7 pictures 24.7 0 0 0 10 2
) 149. Names 5 pictures 25.0 0 0 2 13 3
150. Names 2nd picture 25.2 0 2 5 10 4
' 151. Pink board: reversed 25.4 6 5 5 19 7
152. Discriminateés 3 objects 25.6 0 7 6 10 6
153. Broken doll: mends exactly 26.1 2 2 8 7 5
154. Train of cubes 26:1 2 2 2 20 5
155. Blue board: completes in :
150 seconds 26.3 2 2 5 7 4
156. Pegs.placed in 22 seconds 26.6 0 0 3 13 3
- " 157. Folds paper 27.9 0 0 4 14 3
158. Understands 2 prepositions 28.2 0 0 . 2 0 1
l 159. Blue board: completes in 90
l seconds 30.0 0 0 7 4 3
160. Blue board: completes in 60 -
seconds : 30+ -0 0 ) 0 3
L 161. Builds tower of 8 cubes 30+ 2 0 4 8 3
EHQJ!: 162. Concept of one . 30+ ( 0 . 0 0 2 1
163. Understands 3 prepositions 30+ ', L 0 4d 0 0 0 0
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Table 3-3
-Percentage Passing PDS/Items

Normed 15-16 17-18  '19-21  22-24  All
Item L age month’s months months months children

N=Y15 N=111  N=100 N=40  N=366

) // .
47. Stands up: I 12.6 /91 97 92 95 94
48. Throws ball o, 13.3 - 90 924 97 98 94
- 49. Walks sideways ’ 14,1 76 87 ; 82 82 82
50. Walks backward, few steps 14.6 81 = 91 ) 88 23 87
. 51.* Stands on right foot / o
with help / ‘ 15.9. 61 : 69 . . 175 93 71
52.*% Stands on left foot ' - . s _
with help : , f’ 16.1 61 71 : 77 20 71
57.*% Stands up: II ' - 21.9 21 38 ! 51 51 38
58.* Stands on left foot 22.7 28 38 47 53 39
59.* Jumps off floor, : ; ,
both feet - 23.4 5 13 24 55 18
b=y 60.* Stands on right ' ‘ ‘
foot alone 23.5 23 29 41 53 : 33
61.* Walks on line, R ; _
general description 23.9 35 36 53 73 45
65.* Wwalks on tiptoe, o ’
few steps ' 25.7 8 8 J 21 . 35 .15
68.* Walks backward. 10 feet 27.8 4 22 18 24 16
71.* Stands up: III ' 30+ 4 4 11 17 . 7
73. Walks on tiptoe, 10 feet 30+ 0 1 4 0 1
1 0 0 0 0

"75. Walks on line 10 feet 30+

*Items combined into a Physical Score that were used in analyses.

"
. .
" . .
k3 | - .-
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3.1.3 The’Test'Environment

_ At the.goncluéion of each Bayley assessment, a
Child Behavior Record was compléted. This record describeé’
the test environment, as well as the social behavior of the
child (and parent, if present). The results are summarized
in‘Téble 3-4. As shown, most children engaged willingly in
the test and were friendly toward the examiner, with some

initial wariness. A few behaviors differed by age, site,

" and group:

e Easy acceptance of the test was more
frequent in older children (62%);
frequent verbalization was observed

" more often in older children (30%)
than in younger children (11%).

e Far more parents in Jackson, Las Vegas,
and New Haven assisted children fre-
quently (27%) than in Oklahoma City,

St. Petersburg, or Salem (4%).

® More CFRP c¢hildren were judged as
easily distracted (23%) than control/

- comparison group children (14%); and.
18% of CFRP parents frequently assisted
or interfered in the test administra-
tion compared to 9% of control/com-
parisori group parents.

qublems noted in the test environment were the
presence/interference of other children (15%); interruptions
due to the flow of people in the home (11%); noise due to
television, stereo, or people (11%); heating or lighting
problems (4%); and lack of availability of adequate testing

surfaces (11%). However, 78 percent of the home test environ-

‘ments were free of any kind of problems, and the observed prob-

lems were not found more frequently for any age group oOr

site, or in CFRP or control/comparison group families.
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Table 3-4

Infant Behavior Record Summary

Category : - ' Review of Responses:

1. Social orientation 17% hesitant; 53% accepting; 28% friéndly;i
(responsiveness to examiner) 2% inviting ' I ‘

2. Cooperativeness with examiner 8% refused many items; 36% refused or re-

sisted on one or two items; 25% accepted
tests willingly; 30% enjoyed and readi 1y
‘performed test items

5

3. Fearfulness S 37% displayed no. apparent fear; 40% some

' - restraint during early portion of test;
14% moderate restraint during first half
of test; 8% moderate restraint durlng
much of the test

4. Goal directedness ‘ 19% easily distracted; 54% fairly per%
: (pereistence) v , " gistent; 27% very persistent

occasional vocalization; 26% frequent

. : .

5. Communication skills ' 5% silent throughout testing; 50% \
. ’ ) |
vocalization/few words; 18% frequent ‘

verbalization
- : . v t
6. Parent behavior—--test . 45% no assistance; 41% occas1onal ass1s-

assistance _ tance or interference; f14% frequent \
' : assistance ‘or interference

7. Parent behav1or——emot10nal 28% frequent positive support; 60%
support occasional positive support; 5% no
' comments to child; 25% occasional
negative comments; 3% frequent negative
comments *

8. Judgment of test 8% fairly'adequate; 36% average;
: 54% very good ’

More than one category checked for some child;en. | - /”

"ERIC | 4y
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3.2 : .Analytichpproach

To get a prellmlnary\plcture of the performance of .
CFRP and control/comparlson children against a background of ’
natlonal norms, we computed normed scores for the mental

development scale (Such scores are computed so that the

'average score for children at every age will be 100; scores

_over 100 indicate that a child is developing more rapidly

than average--performs above his or her age level~-while
‘scores below 100 indicate performance below age,level. )
Comparisons of physical scores to national norms coixd not

be made because the physical development scale was’ ndt

adm;nlstered in its entirety. \

- Normed scores were not used in analyzing the effects
of CFRP, primarily because of complications introduced byA
the age differences Sétween CFRP and control/compariSo
groups, noted earlier. (This issue is discussed further in
Section 3.3.) Rather, a Mental Score consisting simply of
the raw number of mental items passed and a Physical Score
ormed

cons1st1ng of the proportlon of physical items passed
than

the basis for all further work (A proportion, rather

a sum, was used in the case of the physlcal items, bec

use

data on one or two items were missing for some children: of
365 Physical Scores, 348 are based on all ten items, 15 on
_nine items, and 2 on eight. Proportions largely eliminate

any spurious differences in scores that would arise bechuse .

of variations in numbers of items.)

"Mental and Physical Scores were further scrut nized
in several ways: First, their reliabilities were assessed. '
("Reliability" denotes the degree to which the differen
items on a test give consistent results, and the degree {to

which the test gives consistent results when re-adminis ered--

//’that is, the degree to which it is free of measurement

33 1,
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.errqr.*) Reliabilities of both Mental and Physical scores

[

i

‘were judged \to be-high.** Second, the variability of the

Mental. and Physical Scores was examined and found to be .
sufficient to Suggest that further analysis to determine its
sources would bé'fruitful. Third, the data were screened
for "outliers"~-~children who were significantly older than
the resé of the sample:at the time of assessmené, or those
whose, scores were suspiciously high or 1owmin~light of their
age. (Such cases were omitted from further analysis.)
Fiﬁally,irelationships (correlations) between Mental--and

Physical Scores (Table 3-5) and between children's ages at

. the time of assessment and their Mental and Physical Scores

(Table 3-6) were exd@mined, within sites and within CFRP and
control/comparison groups, in an effort to detect anomalous

relationships that might warrant 5pe§ial analytic treatment.

{\Most of the observed correlations were high, as expected;

however, the results also pointed to one anomalous subsample
(in St. Petersburg), which was deleted from some’ later analy-

ses. N . "

_ '\ In order to coméare the Physical and Mental Scores:
of CFRP and control/comparison children, it was necessary to
adjust or épntrol for differences bétween the two groubs in
age at testing, as well as differences in 'family background
charactéristi¢s\noted earlier. Two different techniques
were used to maﬁe‘the necessary. adjustments. }One, called .

analysis of covariance,,ér ANCOVA, is rather like a handicap

*Reliability is estimated by an internal consistency measure,
alpha. Alpha varies from 0.00 to 1.00. An alpha of *0.00 indi-
cates a completely unreliable measure; an alpha of 1.00 in-

. dicates a measure that is perfectly reliable. Thus, an alpha
of .95 indicates that 95 percent of the measured variation

<

among the scores of children is attributable to genuine differ--

ences, and that only 5 percent of the measured variation is
due to random effects or measurement error.

**Alphas for Mental Scores ranged from a low of .88 in Oklahoma
City and St. Petersburg to a high of .95 in Las Vegas. '
Alphas were somewhat lower for Physical Score, ranging from
a low of .72 in New Haven to a high of .85 in Bas Vegas. '
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© Mental'éndfPhysical Score C rrelations
o N Coxrelation
, CFRP Comp. CF Conip .
Jackson 26 16 .06 \ .55 ’
/Las VégaS" . 29 , 21 .59
' New Haven 21 10 .01
Oklahoma City 23 37 .63 N\
$St. Petersburg 29 36 .64 ) \
Salem, 20 35 .34 .59 \ N\
/ | Table 3-6

~Salem - 27 33 .82 .83 . 29 35 .18 .62

oy
Table 3-5

Correlations of Child Age With Mental
: and Physical Scores
J

/
}

Ny

Mental Score Physical Score
N Correlation N Correlation
CFRP iComp.'%FRP Comp. CFRP Comp. CFRP Comp.

Jackson 30 16 .43 .70 26 16 -.06 .79 )
Las Vegas : 32 25 .75 .73 29 - 21 .64 .60
New Haven 21’ 9 .15 .66 21 10 .49 .65
Oklahoma City 25 37 .80 .72 23 37 .66 .38
St. Petersburg 29 31 .70 -.01% 29 36 52 .17

..CFRP group. Closer examination showed that the St. Peters-

*The correlation between Mental Score and age within the St.
Petersburg control/comparison group is somewhat anomalous.
Ordinarily, high correlations between age and Mental Scores
are expected, although these may be lessened when children
receive special treatment--as in the case of the Jackson

burg correlation‘was not an error but was due to a group of
young children who received apparently genuine, very high
scores. Because of this anomaly, St. Petersburg was excluded
from many comparisons between CFRP and control. New Haven
was also excluded because the correlation within the CFRP
group seemed too low to be explained by a treatment effect.

3% e
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in golf or bowling: before individuals' scores are compared,

‘an adjustment is made to compensate for known’ or. suspected

1nequ1t1es in initial skill. The second, called the value-
added technique, uses. data from the comparlson group to

predict how CFRP chlldren with given characteristics would

develop in the absence of "treatment." The difference

 between their actual and predicted performance is the "value

added"” by CFRP. These analytic techniques are discussed in

more detail in Appendix B. They are mentioned here to

stress the point illustrated concretely later, that results
are nct always identical when different analytic approaches
arewused.

- All analyses were conducted both witnin sites——to
examine dlfferences due to program implementation, client -
populatlons, and other site characteristics--and across
sites--to maximize ‘statistical power and assess the 1mpact

of the program as a whole.

3.3 CFRP's Impact on €hild Development

In assessing CFRP's lmpact on the development of
infants and toddlers, we first compared the Mental Scores of
CFRP and control/comparison group chlldren against national
norms. As noted earlier, similar comparisons could not be

made for Physical Scores because the physical development

“scale was not administered in its entirety. The CFRP and

control/comparison group children combined scored slightly

'below national norms (97.2 compared with 100) in terms of

their mental development; the results -were quite similar
across sites (Table 3-7). Performance with respect to norms
was less satisfactory for older children at all sites. This
finding parallels results from a{nﬁﬁber of other studies of
infant intervention programs, lncluding the Parent~Child

Development Center (PCDC) program. -




Table 3-7°

Mean Normed Mental Score Pé??ormancea
> ,

'Age in Months :

N 15-16 17-18 19-21  22-24 - Total

Jackson o ' .

CFRP - : 30 102.3 100.8 84.2 71.3 94.8

Comparison 16 105.2 98.8 94.0 | n.a. °100.8
Las Vegas : .

CFRP 33 104.0 94.6 91.6 87.0' 96.8

Comparison 23 104.0 97.7 95.3 920.0 98.5
‘New Haven , '

CFRP . 22 118.4 98.0 g87.8 73.0  93.2

Comparison 10 115.0 114.0 94.0 B85.7 101.8
Oklahoma City : |

CFRP 25 103.1-  92.7 84.0 79.6 91.3

Comparison 38 113.6 97.0  89.6. 85.8 97.0.
St. Petersburg

,CF§P ' . 28, 103.3 - 81.3 96.8 85.3 96.0

Comparison * 32™ 115.6° 99.8 90.2 n.a. - 104.4
Salem

CFRP 28 110.2 105.2 101.7 91.7 104.3

Comparison 34 "106.8 100.0 %94.2  87.6 99.9
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The data presented in Table 3-7 s/ggest that the
scores of control/comparison children in most age groups and
at most sites are higher than those of children -in the CFRP
group. This conclusion is erroneous because of the differ-
ential distribution of child ages both across and within
sites. Children in the control/comparison group were .
generally younger than those in the CFRP group, and normed
scores decrease as children get older Also note that ‘
apparent group differences are Vlrtually nonexistent when

average Mental Scores are computed for each group by site

. (Table 3-8). Slmllar descrlptlve ihformation concernlng

Physical Scores is presented in Table 3-9.

. Mental and Physical Scores adjusted for child age
and other important family background characteristics were
used to assess CFRP's impact. Across~site analyses using
both the ANCOVA and value-added analytic technlques prOV1de

no evidence that CFRP has had a positive, lmpact on either the

mental or physical development of children. The results are
summarlzed in Tables 3= 10 and 3-11. Three sets of data are
presented in the tables. \ The flrst two columns are results
from ANCOVA analyses. The net score change simply reports
how many points higher (or lower )--on average--CFRP children

scored on Mental Score compared with children in the control/

. comparlson group On Physical Score one-~tenth of ‘a point

represents one test item (this is because proportions .rather
than number of items were used to compute this score). The

change in’ growth rate indicates the degree to which children's

scoreés grow more rapidly than normal .as a result of participa-
tion in CFRP. The third column reports results of the value-
added analytic approach; results are similar to net score V
changes. None of the'resqlts reported in either table were
statistically or substantively significant. (Details con-

cerning these analyses are presented in Appendix c.) -




Table 3-8

Mental Score Descriptives

, ‘ o N - . __ . Mean ) - S8.D.

“ CFRP Comp. CFRP _ Comp. CFRP  Comp.
Jackson : 30 16 121.9 122.0 5.61 7.60
Las Vegas . 32 25 121.7 123.5 7.35 8.70
New Haven 21 9 124.8 125.1 5.78 5.90

: Oklahoma City 25 37 122.1 123.0- 5.95 . 5.40
| - St. Petersburg - 29 31 123.6 121.8 7.70 2.65
- . Saleéem 27 33. 126.3 123.6 7.84 2.11
Table 3-9
'Physical Score Descriptives
| N /' Mean S.D.

. CEFRP _ Comp. CFRP  Comp. CFRP Comp.
Jackson . 26 16 .32 .39 .16 .26
Las Vegas 29 217 .41 .45 | .21 .26
New Haven 2L 10 .60 .60 .22 .26

klahoma City 23 37 .57 .58 .22 .22
Sk. Petersburg : 29 - 36 .49 .44 .18 .21
Salem 29 35 .60 .58 .21 .20

i
\ R Table 3-10
\ ”C?RP Effects on Mental Score Across Sites.
ANCOVA
Net Score ‘Change in
Change Growth Rate Value Added
S.E. 0.38 0.16 0.69
p-value >.50 149 >.50
Table 3~ ll
CFRP Effects on Phy51cal Score Across Sites
ANCOVA
Net Score  Change in
Chénge Growth Rate Value Added
Effect -1002 -.009° . -.019
S.E. .014 ‘ .006 .019
p-value >.50 >.50 >».50




Finally; within-site analyses were performed on
Mental and Physical Scores. Only Mental Score analyses using
the predictive'(value-added) approach in Salem suggest that
CFRP has had an impact (Table 3-12), with a net gain of
about two points on Mental Score. At eighteen months, a net
average gaiﬁ of two points would put the CFRP children at or
above the Bayley Mental Score norm, rather than just below
| it. No CFRP impact on children's physical development was
detected at any of the sites. ' ’

Table 3-12

Average CFRP Effects on Mental Score,
Within-Site Value-Added Analyses

Jackson Las Vegas - Oklahoma City Salem

Effect ~1.78 -0.71 -1.86 2.18
S.E. 0.94 0.87 0.63 0.87
as® 28 28 22 26

p-value >.50 >.50 >.50 .04

| »aNew Haven” and St. Petersburg excluded: see note attached to
Table 3-6 for an explanation.

bSignificance tests controlled for four simultaneous one-
tailed tests.

3.4 CFRP Participation and Child Development

Although there are no significant differences, on
average, between the Bayley developmental scores of CFRP and
control/comparison group éhildren, we cannot conclude that
CFRP has no effect on children's development. CFRP is not a
uniform, standardized program; services are tailored to the
needs and preferences of families (that is, they are "individ-

ualized"), and there is considerable variation among sites

in program structure and activities.* Thus different

I anl

[« *See Phase III Program Study Report, August 1980.
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families ané_children "participate"” in CFRP in different
ways. Moreover, as shown in Chapter 2, families differ
widely in their frequencies of participation in program
activities. It is quite possible that these differences

in type and amount of participation are relatéd to the
developmental benefits children derive from the program.
This overall comparison may be concealing program effects
that occur only when the child participates in certain ways,

or participates often enough or long enough.

Numerous analyses were performed in order to ex-
plore these possibilities. Details are reported in Appendix
D; major“findings are summarized here. On balance, results
suggest that developmental benefits, as measured by the Bayley
mental and physical scales, may in fact~relate to the amount .
and type of the family's participation in the program, al-
though this conclusion is clouded by differences in partici-

pation rates from site to site.

3.4.1 Effects of Amount and Rate of Participation

The simplest view of the relationship between par-
ticipation and developmental benefits is that "more is better"--
more participation will lead to greater benefits. (There are
reasons why this view might not hold for CFRP: we shall
examine these reasons }Yater.) There are three types of CFRP

activities to which the maxim "more is better" might apply:

- parent education center sessions, infant-toddler center

sessions, and home visits. As shown in Chapter 2, all fami-
lies receive home visits, but with varying frequency. Many
do not attend center sessions at all, and, among those who
do, there is substantial variation in the frequency of their
attendance. Consequently, effects of monthly rates of par-
ticipation in parent education sessions, infant-toddler

sessions, and home visits were examined separately.

50
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.. Summary statistics for these three measures are presented in
- able 3-13.*

} The participatig& measures were examined in rela-

tionship to five different méasures of growth: Bayley scale

: - mental growth indexes calculated (for the entire sample) by

{ the value-added and ANCOVA techniques, physical growth in-
dexes calculated for the entire sample by both techniques,

! and a mental growth index calculated by the value-added
technique for the Salem sample. '(Récall that value-added

' scores in Salem were the only mental growth indexes at any

[ site to show a positive overall effect of CFRP enrollment.)

Table 3-13

;
Summary Statistics, Participation Measuresa
(per month)
Minimum Maximum Median Mean S.D. N

Home Visit

Rate 0.0 3.9 1.1 1.4 0.8 143

Infant-Toddler :

Session Rate 0.1 2.2 1.0 1.1 0.5 61
? Parent Education o

Session Rate 0.2 1.7 1.0 0.8 0.4 66

%For each family, participation measures cover the period
preceding testing of the child. } :

.(\
N

*The Bayley scales had to be administered \across a period of
six months in order to ensure that all children would be at
least 15 months 0ld when tested. Consequeﬁtly, there were
appreciable differences in amounts of time that different
families had been in CFRP prior to testing. Participation
data used in all analyses in this chapter reflect these
differences; participation rates for each family are based
only on the period preceding testing. 1In addition, the

l analytic sample included all available families, ﬁpt just

those whose participation rates for various activities

’ exceeded once per quarter. Consequently monthly participa-
tion rates shown in Table 3-13 are not directly translatable
into the quarterly rates presented in Chapter 2, which cover

participation over the same time period, regardless of &@en

the child was tested. \




The two physical measures were so highly correiated (.87) as
to be almost indistinguishable. The two types of mental
measure were also highly correlated (.68), but were suffi-

" ciently distinct that they might prove sensitive to different

participation measures.

Relationships between the three participafion in-
dexes and the five developmental indexes are shown in Table
3-14. There are enough significant and near-significant
correlations in the table to lend credence to the general
view that program participation affects both mental .and
physical development of children. Specifically, although
the pattern of findings is quite complex, it suggests that
attendance 'at infant-toddler center sessions is positively
associated with mental growth as measured by the ANCOVA
method and with physical growth measured by both methods.

However, caution must be used in interpreting ﬁhe
association between participation and the developmental
measures. Recail from Chapter 2 that there are substantial
differences in participation from site to site. Because of
these differences it is possible that what appears to be a

relationship between participation and,deveiopmental benefits

is instead a relationship between site and developmental bene-
fits. The only definitive way to disentangle these rival
interpretations would be to determine whether there is a re-
lationship between deveiopmental benefits and participation
within sites. Unfortunately, sample sizes within sites do
not offer enough statistical power to perform such analyses
with any confidence. Thus both interpretations remain equally
consistent with the data; this fact must be kept in mind in

reading the results of more detailed analyses of participation

for the sample as a whole, which are reported below.




Table 3-14

Correlations Between Participation Measures
and Mental, and Physical Growth Indexes

Infant- Parent Center
Toddler Education Partici-
Home Visit  Session Session pation/Non-
Rate Rate Rate participation

Mental Score

Value-2A<ded - -.02 16— -.05 .06
Co N a °91 41 A3 94
p-value >.50 >.25 >.50 T >.25

ANCOVA Mental

. 'Score Residual .06 © .39 .05 -.00
N a , 97 40 44 100
p-value >.25 .006 >.35 >.50

Within-Salem
" Mental ‘Score

[ Value-Added .02% .19 .20 .25
) N o _ 27 18 - 12 - 27
! p-value : >.45 >.23 >.25 >.10

. Physical Score

| Value-Added .11 .32 -.07 .20
| N a 105 46 47 108
p-value >.10 .015 >.50 .017

ANCOVA Physical

Score Residual .17 .27 -.16 .13
N . .98 39 47 101
p-value .044 .049 >.50 .09 -

Slgnlflcance levels are given for indiyvidual, one-tailed
tests. As 1s well known, individual significance tests can
be misleading when many tests are performed at once. (Five
out of 100 will achieve conventional "significance" levels
by sheer chance.) Across five simultaneous tests, a uni-
variate significance level of .02 is actually significant

at .10. Across twenty-five simultaneous tests, a univariate
significance of about .004 is requlred for overall signifi-
cance at .10.




Interactions Among Types of Participation

Closer examination of the simple hypothesis that
"more (participation) is better" suggests that it may be too
simple for CFRP. The various program elements are intended
to work in concert with one another, not in isolation. Thus,
for example, it might be the case that the combined impact of
frequent home visits and frequent center attendance is far
greater than the sum of the two effects taken separately.

Statistically, this synergistic combination of effects is an

“interaction."

One way to test for the‘presence'of interactions

— ,
\\is\gg\form the product of the two participation measures in

the various gr5th»measg;es. Table 3-15 shows relaﬁionships
between the growth indexes and the combinations (interactions) -
of home visit rates with the two center participation indexes.
"Thus, for example, the upper left-hand cell of the table shows
the combined effect of home visit rates and infant-toddler
session rates on the ‘Bayley mental growth index, calculated
by the value-added technique. Several correlations are
significant or near-significant, despite £he fact that the
need to combine variables for this analysis resulted in a
reduction of sample size, hence of significance ievel, for
each correlation. Thus, the table points to the possible

importance of the combined effects of home visits and

Y

infant-toddler sessions, as well as the combined effects of

home visits with some center participation on the part of
parents. Subject to the gualification about site differences
raised above, participation in center sessions, particulariy
infant-toddler sessions, seems to promote mental and physical
"development--and home visits appear to interact with center

participation to give an added "boost" to Bayley scores.



. Table 3-15
Correlations Between the Combined Effects of
Home and Center Participation and Mental and
Physical Growth Indexes

Combined Effect (Interaction) of Home Visit Rate and:

Infant- Parent Center
Toddler =~ Education Partici-~
Session Session pation/Non-
Rate Rate participation

Mental Score -

Value-aAdded ~-.02 ~.05 .03
N a 40 41 91
p-value” _ >.50 >.50 >.35

ANCOVA Mental

Score Residual .41 .05 .00
N 39 42 97,
p-value® .005 >.35 .50

Within-Salem

Mental Score .

Value-Added .18 .10 25
N o 18 _ 12 27
p-value >.20 >.35 .104

Physical Score

Value-Added .13 -.17 .12
N 45 45 ’ 105
p_-valuea >.15 >.50 .106

ANCOVA Physical

Score Residual .24 .01 .15
N a 38 45 98
p-value .074 >.45 .076

aSign,ificance levels are given for individual,
one-tailed tests. : .
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3.4.3 Effects of Family Needs and Strengths

Still further consideration of the nature of CFRP
suggests that the meaning of "participation" is conditioned !
on the needs and strengths of families. Because families
participate Qoluntarily, they are likely to seek out the pro-

.gram in times of particular need, and they are likely to ask

for help in areas where their needs are greatest. Conversely,
. they are least likely to seek help in areas of their greatest
strength. Thus, a casual (and misleading) analysis might show
a negative relationship between program participation and the

familY's level of functioning. Clearly, to assess the effects

of participation, it is necessary to consider families' needs

and strengths as well.

The amount of benefit that a child experiences on
some outcome measure may also depend.on the needsband/or
strengths of the child's family. It might be the case that
children from the neediest families profit the most from

. CFRP. On the other hand, a certain amount of family support
(strength) may be necessary for a child to benefit from the
program. Both hypotheses are plausible; they imply opposite
relationships between family needs/strengths and the degree
to which CFRP benefits children,'but they also imply that
family needs and strengths cannot be ignored in assessing

CFRP's impact on the child.

To begin to approach the difficult problem of
measuring the needs and strengths of families, we construct-
ed a set of nine measures, based on parent interview data
and staff reports. The nine measures are licted and defined
in Table 3-16; basic descriptive statistics are also shown.

The first two measures--HASSLED and NEEDS--are fairly straight-

forward, though global, measures of need. The next three
measures~-CFRP SUPPORT, RESOURCES and ENTEUSIASM-~-are equally
straightforward measures of strengths. CD EMPHASIS is a less .




8V

ERI!

Aruitoxt provided by Eic:

logarithm of this variable was used.

Table 3-16

Needs and Strengths Measures

Name and Description

\,
HASSLED--the -extent to which one feels “hassled" generally, by pedple in various
roles (doctor, neighbors, family, friends, and relatives). .From fall 1978 parent

interviews. (A higher score is more hassled.)

NEEDS--an index of extent of family needs across many general areas. From fall
1978 and spring-1979 staff reports. (A highqr score indicates more needs.)

CFRP SUPPORT--the degree of support for CFRP involvement from family and friends.
From fall 1978 and spring 1979 parent interviews. (A higher score indicates
greater support.) - ) "

RESOURCES-~-an assessment of the personal or social resources available to the parents,-

ties with extended family,
From spring 1979 staff

such as frequency of social contacts outside of CFRP,
and awareness of social services available in the community.
reports. (A higher score indicates greater resources. ),

ENTHUSIASM-—-the extent of interest in or enthusiasm for CFRP activities, across a
number of specific items. From spring 1979 staff reports. (A higher score shows
greater enthusiasm.) .

SPOUSE HELPS--the extent of help from one's spouse (or live-in partner) in routine
child care tasks. From fall 1978 parent interviews. (A higher score means more
help.) : :

RELATIVE HELPS—--like SPOUSE HELPS, but for other relatives.

From fall 1978 parent
interviews. (A higher score means more help.) .

OTHERS HELP--like the two measures above, but for other beople helping; the natural
From fall 1978 _arent interviews. (A higher
score means more help.)

CD (CHILD DEVELOPMENT) EMPHASIS--a three-valued assessment of the extent to which
child development was emphasized during the first six to eight months of CFRP. From
spring 1979 staff reports.

.0 - 58

(Codes: 0 — not at all; 1 - somewhat; 2 - fairly strongly.)

ics -

Summary Statist
min = 0.00 max = 1.00 .
mean = 0.52 median = 0.50°
SD = 0.34 N = 143
min = 0.39 max = 2.86
mean = 1.55 median = 1.60
SD = 0.50 N = 126
min = 1.11 max = 3.46
mean = 2.31 median = 2.32
SD = 0.74 M = 126
min = 0.25 max = 1.67
mean = 0.93 'median = 1.00 ‘
sD = 0.33 N = 126
~ min = 1.01 max = 3.53
mean = 2.29 médian = 2.30
’ SD = 0.68 N = 130
min = 0.13 max = 1.00
mean = 0.50 median = 0.50a
SD = 0.24 N = 68 -
min = 0.13 max = 1.00
mean = 0.58 median = 0.62a
SD = 0.29 N = 89 ,
min = -2.,08 max = -0.13
‘mean = -1.58 median = —1.38a
sp = 0.56 N = 68
families 2 - 22 families
- 55 families N = 135

A The relatively high incidence of missing data on the HELPS constructs seems to reflect either the unavailability of
orthe failure to use others in helping with routine child care chores, or some combination.
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stralghtforward measure of need; staff who placed special
emphasis on Chlld development during the first months of the
program appeared to be respondlng to perceived special needs
on the part of children.  The remaining measures--the HELP

series--may reflect needs, strengths, or both.

"We then used these nine measures as "covariates"
in a series of exploratory multiple regression analyses.
Roughly, this statistical approach affords a means of
holding needs and strengths constant in order to isolate the
effects of participation on mental and physical growth. On
the whole, taking account of needs and strengths did bot
change the pattern of associations between participation and
growth indexes that resulted from the simple analyses
reported earlier (Table 3-14). Regressioh does, however,
add something to simpler. correlational analyses, in, that it

allows us to estimate the magnitudes of the increments in

growﬁh resulting from different levels of participation: 2An
increment of one infant-toddlef session per month produced
an increment of about 3 points in Bayley Mental Score,

in the ANCOVA model (p=.06). Similarly, one additional
infant- toddler session per month produced an increment. of
one item on the physical scale in either model (p— 05 for
value added; p=.10 for ANCOVA).

Additionally, more complex regression analyses ex-

plored the effects of varlous combinations of participation

variables, -in tandem w1t kthe measures of needs and strengths.

Among the salient results
following: (1) Greater RESOURCES (defined in Table 3-16)

were *associated with higher mental growth indexes. (2) When

f these explorations were the

RESOURCES were held constant, the combination (interaction)

of infant-toddler sessions and home visits was still a

potent one: one additional home visit per month seems to add
about 1 1/2 points on the Bayley mental scale to the increment

in growth produced by infant-toddler session attendance




alone, and an é&ditional infant-toddler session per month
seems to add about 1 1/2 points to the increment produced by
home visits alone. (3) Children whose mothers had greater
RESOURCES profited more from infant-toddler sessions than

those whose mothers had few personal resources.

3.5 CFRP and Child Development: Summary and Conclusions

No average difference in mental and physical develop-
ment, as measured by the BaYley scales, was found between CFRP
and control/comparison children after the former had partici-
pated in the program for 12 to 18 months. Excepting the sug-
gestion of a possible effect on Mental Scdres at one site, CFRP
has not (ormhoE~§EEY“produced more rapid of sustained develop-~
ment than could be expected in the absence of CFRP enrollment.
However, this result does not necessarily mean that CFRP’will
never show effects, nor doés it_mean that a program like CFRP

cannot enhance development in very young children.

In an effort to explore further the potential of
CFRP to enhance the development of infants and toddlers, we
investigated the .effects of program participation on indexes
of mental and physical growth. The logic of our investiga-
tion was that the prbgram had its best chance to work among
families who participated actively--and we knew that many
did not. The investigation bore fruit. Hints of effects of
participation were scattered across five outcome measures,
but all had a common thread: Participation in infant-toddler
sessions seems to be a key contributor to the impact of CFRP
on Bayley scores. Whether alone, in interaction with home
visits, or in interaction with the personal resources avail-
able to CFRP mothers, the rate of participation in infant-

toddlez_seséions is positively related to both mental and

physical gains.




It is important not to overstate these findings.
We have‘summarized“here only those results that point to
potential effectsioi CFRP participation. Other analyses,
éiving no hint of CERR\effects, have been ignored in this
summary. In addition, ag already pointed out, the possible
effects of participatio;sérgvconfounded with site differences.
Nonetheless, the pattern of results is suggestive.

'\ ) \\ ‘ “

Setting aside these nec;ssary caveats, the results
appear to have several implications for the operation of
CFRP. The sobering and overriding conclusion is that, while
there are indications that the program has the Eoteniial to
enhance the development of children under age two, CFRP is a .
long way from realizing that potential. Typical participation
rates are too low for the program to have much effect. (In
the current evaluation sample, roughly two-thirds of the CFRP
families attended infant/toddler sessions less than once per
quarter during their first 18 months of enrollment; Among
‘those who did participate, the median rate of attendance was
once per month.) To increase the effectiveness of the program,
ways must be found to increase attendance at infant-toddler
sessions. The effectiveness of such participation can be
"levered" by frequent and regular home visits. Finally, con-
sonant with CFRP's philosophy of working through the family,
increasing the personal and social resources available to the
mother--e.g., increasing her awareness of community services,
or helping her establish and maintain ties with neighbors and
her extended family-~Can'fdrther "lever" the developmental
effects of home visits and infant-toddler sessions. All of
this is more easily said than done, but appears to be necessary

if the program is to achieve its goals for children.




Chapter 4

EXECUTIVE SUMMARY

CFRP was designed "to aseist parents to promote
the total development of children." A summary of findings
concerning the impact of CFRP's infant-toddler component on
the development of children between the ages of 15 and 24

months is presented below.

Question 1l: Is CFRP effective in promoting the development
of infants and toddlers?

NO. ' When tested after a year to‘:a year and a half of program
participation, CFRP children were not found to differ signifi-
cantly. from control/compariscn children on mental and physical
development scores of the Bayley Scales of Infant Development
(BSID). There is an 1nd1catlon of positive CFRP. 1mpact on

mental development at only one site. . :

\

One possible explanation is that family participa-
tion in infant-goddler-activities, particularly center
sessions, is "less than optimal." There also is some
question as to whether home visits occur with sufficient
frequency to carry out an effecti&e infant-toddler program
in the home. Frequency is dictated to a large -extent by

high family worker caseloads, exceeding 20 families at some

sites.

Question 2: Is family participation in infant-toddler
program activities related in any way to child
development?

P

YES, apparently Rate of participation in infant-toddler
center sessions is positively associated with both mental’
and physical development scores of the BSID. “\The evidence
also suggests that the benefits children derive from these
sessions may be related to rate of participation in home
visits and to the availability of personal and social
resources to the mother or family outside of CFRP. That




‘impact. Further, it is possible that CFRP impact on child

is, the positive effect of these sessions tends to ‘be
greater for families with higher participation in home
visits and greater availability_of resources.

It is important to point out that just about half T
of the CFRP families had never attended an infantQEOddle:
center session as of the date of Bayley testing. Among B
those who had attended one or more sessions, the median rate
was one session per month (during the period in which

sessions were attended). The finding reported aiLove suggests

that more active participation in Program activities could
result in demonstrable differences between the CFRP and ]
control/comparison groups on the mental and physical develop-

ment of children, favoring the CFRP group.

There are several other issues which should be
considered in connection with CFRP's effect--or lack of
effect--on child development scores as measured by the’
Bayley scales. F%gsﬁ of all, there is some question as to

the appropriatenéss of this instrument for measuring CFRP

development is simply too indirect to be detected after 18
months of program involvement. Parents may have to change
first, before their children are likely to be affected. TIf
positive findings (of CFRP impact) from a pilot study
involving observations of parent-child interaction are
replicated--that is, if CFRP participation is effecting
genuine positive changes in parent-child interaction--there
is reason to believe that the eventual result will be

(measurably) enhanced development of CFRP children.

If CFRP is not significantly affecting child
development, there are several possible (and plausible)
explanations. Amont them are: typical CFRP approaches to
parent education (relying on didactic methods more than on

observation of modeled behavior and opportunities to practice

a




D
newly acquired parenting techniques); the typical focus
of home visits (on family needs rather than parenting and
child development concerns, perhaps partly associated with a
lack of child development background on the part'of family
workers); the low frequency of home visits and the low
levels of family participation in center sessions. Changes
in educational approaches and shifts in home visit focus
would presumably do much to strengthen CFRP as a child
development program; however, the second finding repofted

above suggests that increases in the frequency of contact

|
I
i
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between program and family might well do even more.
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Appendix A
BAYLEY DATA QUALITY

It is customary in large-scale data collection
efforts, especially those involving assessments of child
development, to gather information concerning the quality

of data obtained by on-site research staff. Tester per-

‘formance in test administration and scoring was monitored

on an.ongoing basis during the fall/winter 1979-80 Bayley
data collection period. 1In this appendix the monitoring
process is described and the quality of the Bayley data

reported.

The ﬁonitoring process started during tester
training, when a trainer accompanied trainees on several
practice visits, designed to evaluate trainee performance.
Additional training and assistance was provided to trainees
on the basis of these evaluations to ensure uniform test
administration. This process was’repeated on site as part
of the data collection start-up process. No testers were
permitted to proceed with data collection tasks until their
performance was deemed to be satisfactory by monitoring '

staff.

Once the data collection effort had gotten under
way, on-site research staff were responsible for ongoing
monitoring of daﬁg quality. Staff periodically accompanied
each other on testing sessions. One person was responsible
for both test.administration and scoring of items, while the
other person.independéntly scored the child's responses and
observed tester performance/ At the conclusion of the
session, staff compared scores in the two test booklets and

reviewed any problems that occurred during the course of the

test administration. Scores were not changed, however, in
this review process. Completed tests and monitcr booklets

T




were reviewed a second time by a data collection supervisér
in Cambridge. Discrepancies in . scores were tabulated i’/
order to assess data quality. Periodically, on-site Qéta
collection staff received feedback concerning their ﬁérfor-

mance based on this review. //

As is noted in Table A-1, a total of 81 Bayley
testing sessions were monitored in this fashion/during the

fall/winter 1979-80 data collection period, ag/average of 22

percent of all Bayley assessments. The numbef of monitoring

visits ranged from a low of 10 (14%) in Salgﬁ to a high of —

20 (31%) in Las Vegas. | ' w/ﬁwxf*”/[///f
Table A-1 )

Monitored Tests

1

Percent of

N Total Tests

Jackson, MI 11 | 22

Las Vegas, NV 20 31 ‘ ’
New Haven, QF ' : 12 _ l 3?

Oklahoma Ci#y, OK 16 ‘ 23

St. Petersbﬁrg, FL 12 17

Salem, OR ' 10 14

Total » 81 | 22 (site avefage)

The Bayley consists of two scales--the mental
development scale (MDS) and the physical development scale
(PDS). The MDS contains a total of 69 items for children
in the l15-month or older age range. The PDS is considerably
shorter, with a maximum 6f 16 items (excluding those requir-
ing the step stool and walking”board).* The total number of

~items administered depends on the child's performance. An
average of 32 MDS items were admin;steréd to children in the

CFRP evaluation; for the PDS the mean'nuﬁber of items was 13.

*See Chapter 1 for an explanation on why cértain items
were excluded from the PDS. ‘

! ' : |
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In order to assess Bayley data quality, we computed

“#¥e mean number of scoring discrepancies that occurred on

each Bayley .test, as recorded in monitor booklets. An
average of 2.2 discrepancies were found on the two Bayley
scales combined, an overall error rate of less than five
percent. Four sites had fewer dlscrepanc1es per test as
noted in Tabl% a-2 (Las Vegas, Jaq}son, Oklahoma City, and
Salem); the Bayley data obtained in New Haven and St.-
Petersburg were -of considerably lower quality, with per-test
discrépancies averaging 5.4 and 3.2 respectively.ﬂ One of
the New Haven teséers was terminated on the basis of these
. data for the Jaﬁﬁary—through-Mérch data collection period.
Scéring discrepancies were more common on the MDS than on
the other scale, due largely to differences in the number-

of items in each scale.

Table A-2

Mean Number of Discrepancies per Test

MDS PDS Total

Mean # of Items 32 13 45
Jackson, MI .9 .3 1.2
Las Vegas, NV .7 .3 1.0
New Haven, CT 4.5 .9 5.4
Oklahoma City, OK .7 .8 1.5
St. Petersburg, FL 2.8 .4 3.2
Salem, OR 1.2 / _.3 | 1.5
Site Average 1.7 ' .5 2.2

To examine the sources of scoring discrepancy
more closely, we singled out portions of the £est for
which discrepancy rates were particularly high. Items on
the Bayley are administered in,the context of different
situations. Each situation contains items that are
similar. In the "Cube Behavior" situation (part of the

MDS), for example, the child is first asked to unwrap a




cube. If the item is passed, the child is asked to build a
tower of 2, 3, 6, and 8 cubes. Other related items concern
building a train of cubes and using a single cube to demon-
strate understanding of the concept of one. Items are
similarly grouped in situations on the PDS. Discrepancy

rates varied substantially across situations.

The MDQ\contains 19 situations. Table A-3 iden-
tifies nine situations on which scoring reliability was
relatively low. The figures reported in the last column
were derived by adding the total number of discrepancies

that occurred across sites on all items in each of the

situations and dividing this total by the number of items
contained in the situation. The figures thus represent

average total discrepancies per item across the six sites.

Table A-3

o ®En ;
2

Discrepancies by Situations
) MDS
Average
o . _ Total Dis-
l # of Items crepancies
v Situation and Item Descriptions in Situation per Item
J Jointed doll (follows directions
and@ points to parts of body) ' ) 5.0
Vocalizations and words* (jabbers,
says words, uses words to make
wants known) o 4 4 4.3
Misc. items (pushes car, dangles ring, !
uses gestures to make-wwants known,* !
‘attains toy with stick, and finds b
2 objects) : : 5 , 3.2

Verbal comprehension (imitates word, *
shows shoes, other clothing or toy) L2 3.0

vMen@s‘broken doll

Names objects (ball, watch, pencil,

scissors, -cup) 3 2.7
Names and points to pictures 6 2.5
Peg board (places pegs in board) 5 2.2
Pink board (places shapes in puzzle) 3 2.0

A-4 .
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The . situations reported in Table A-3 account for 81 percent
of all dlscrepancles On all other situations, the total
number cf dlscrepanc1es per item was less than 2. Three of
the nine situations in Table A-3 (indicated by asterisks)
involve judgments of the child's behavior on the part of
the tester, rather than direct responses of the child to
directions or questions. _Unreliability of judgments of
relatively unstruftured,behavior thus appears to be a

contributing factor in the overall discrepancy rate.

On the PDS, items combine into six situations.
In five of the situations, the total discrepancy rate per

item exceeded 2.0, as noted in Table A-4.

Table A-4
Discrepancies by Situations
) ' PDS
// | Average
" Total Dis-
# of Itens crepancies
Situatigh and Item Descriptions. in Situation per Item
Walklng skill=~-pull toy
(sideways, backward) : 2 3.5
Walks on line (forward, 1
backward, on tiptoe) 5 2.6

Balance (stands on one
foot with help and alone)

Stands up from floor alone

Jumps from floor

‘Summarx

The overall discrepancy rate'per test was. low,
even on situations with'qenerally lower scoring reliability.
Scoring dlscrepanc1es on the jointed doll s1tuatlon (the' .
single least reliable situation), for example, occurred on
only one out of eight tests. The factors examined lead to
the conclUslon that ‘the Bayley data were of hlgh quality.
Possible exceptlons are found at two sites--New Haven d
St. Petersbﬁrg--whlch had a higher than average per-test

dlscrepancy rate.
,«"' . A- 5 ‘ N ’ ’
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Appendix B
TESTSVOP IMPACTS, MODELS,AAND ANALYTIC STRATEGIES

Any statistical test of a program's impact in-
volves an implicit or assumed model of how that program
influences the outcome being measured. Further, when the

outcome is a developmental phenomenon (that is, some kind

. of growth or change which is expected to occur "naturally"”

and systematically over time), the test employed makes very
strong assumptions about the growth pattern and/or the way
in which a program affects growth. In many evaluation

applications, implicit models of impact and/or growth are

not scrutinizedcarefully, resulting in tests based on

quéstionable assumptions. At beéﬁ, sluch tests are inappro-
priate, and the significance levels reported are wrong. At

worst, bias in the tests may provide misleading results: an

‘effect may be inferred that in fact does not exist, or an

important effect may not be detected .even when the research
design appears to have sufficient powef to detect an effect

of practical significance. l

Section B.1 of this appendix»examines the models

- and assumptions implicit in a relativeiy common statistical

testing procedure--analysis of covariance, or regression

‘adjusted tests. Anothér, more recently developed approach,

"value-added" modeling (see Bryk and Weisberg, 1976a and
1976b, and Br&k, Strenio, and Weisberg, 1980), is examined
in Section B.2. The rationale for choosing the tests
reported eisewhere in the volume is laid out in some detail
in Section B.3.;,th{; a number of subtle and cﬁmplex
problems are reviewed here, little mathematical detail is

included; references to more thorough, more rigorous

discussions are given.
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B.1l Traditional Tests

*To understand the model and assumptiohs,underly—
ing traditional statistical tests of impact, consider a
basic, one-way ANCOVA (lower case characters represent
population parameters; upper case characters are either
variables or numbers; subscripts perform their usual

indexing function):

[1] Yig=mot gyt byXy, + bX.y + +o. + b X0 +e

ij 1 2712 i

)

Simply stated, the score of individual i in group j (Y

. ij
consists of a grand mean (m) plus the group's deviation from
the grand mean (gj; j =1, ..., J groups) plus a multiple

regression contribution reflecting the effects of a set of
covariates such as the individual's age, sex, etc. (the

terms kaik;
term (eij). A typical null hypothesis is that the treat-

k=1, ..., K covariates), plus an "error"

ment group means (?j) are equal.
~

The formal assumptions of ‘the test of this typical
null hypothesis are usually stated in terms of the distribu-
tion of the "error" and its relationship to other variables
in the equation: e, . is assumed to be distributed normally,
independently of each other eij with zero mean and unknown
variance; that variance is assumed to be constant across
all values of the other variables in the equation (notee
that this subsumes the assumption of equal "error" variance
within treatment groups); eij is independent of (hence,
has zero covariance with) all the variables in the equation.
When these cqnditions are met, the statistical test of the
stated null hypothesis is justified and conclusions drawn

from the tests are "reasonable."l

- i
Most researchers are familiar with basic design

strategies and diagnostic techniques for protection against

blatant violations of these assumptions, givern that the
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model is reasonable. . If poésiple, samples are drawn ran-
domly, and assignments to grouﬁs are made randomly; outliers
are screened,2 scatterplots.are\examined;'and variables

are transformed as appropriate.i When nécessary, to accommo-
date known‘viblations of these éssumptions——such as hetero-
scedasticity (conditional "error" variance itself varying
according to the values“taken on by other variables in the
model) or serial correlation among the "errors'"--estimation
techniques other than ordinary least squares are employed.
Such techniques include weightéd and/or generalized least

squares (Theil, 1971) as well as robust and resistant

estimation (e.g.,~biWeighted least squares; Mosteller and

Tukey, 1977). No practical "tricks-of-the~trade," however,

i

can overcome substantive insensitivity to the model employed,
particularly in its assumptions about the process whereby

the outcomes are generated. ‘

- Consider an all-too~familiar instance: A single

program's effect is to be assessed via contrasts between
scores in the treatment gro&s (the program's clientele) and
an available compafison group. In many such applications, a

researcher or evaluator must use "naturally occurring"

groups, for whatever reasons. Care may be taken to strive for
‘a comparison sample that represents a'population very much
like that sampled for the program's clientele. Initially,
then, a contrast in means méy be thought to be sufficient

for testing the program's impact. The formal model is:

[21] Yij =m + gj + eij' j =1, 2 groups.

The assumption t?at eij is distributed indepen-
dently of gj is crucial: if some other variable (e.g.,race,
SES, sex, education, cognitive skills, age) is related to.the
outcome measure Y and is differentially distributed in the

progfam and comparison group, this assumption is invalidated

.
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and the test, clearly, is of.little&use.3 (It is im-

portant to note, here, that "error" appears in quotes be-
cause the term eij‘conpains not only random, unintelli-

gible disturbances or deviations from expected.values of

Y.. given j, but also all variables systematically related

i3
to Yij that are not included in the model underlying the

test. . This type of modeling error, the failure to include

important variables that are correlated with the outcome

-and other independent variables in the model, is known as

"specification error.")

Consider a hypothetical case. Imagine that the
program in question concerns assertiveness training, and
is implementea within a multinational corporation for a
raﬁdom sample of its mid-level execﬁtiyes in a large sub-
sidiary. Because these staff interact frequently with one
another, "treatment diffusion" could lessen the ability to
detect an effect on assertiveness if a contrcl group were
drawn from the same population. For comparison purposes,
therefore, a random sample is drawn from the mid-level
executives of a second large subsidiary, engaged in a
business very much like that of the first but located in
another state; thehexecuiivgs in guestion have little
interaction with each other across subsidiary boundaries.
After completing the training program, some kind of as-
sertiveness measure 1is taken on all~executi¢es.in both

groups.

Further suppose that the first subsidiary is a

relatively new company, however, and its mid-level execu-

‘tives are relatively young, with an equal male-female

balance. The second company (providing the comparison
sample) is older, with older mid-level executives (e.g.,
characterized by slower but not otherwise necessarily
different career growth patterns), mpst of whom are male.

Finally, suppose further that age is positively associated
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with assertiveness in both samples, and that men are more
assertive, typically, than women. These conditions inval-
idate a simple t-test for the effect of the training program:
€4 includes two variables (sex and agé) that a;e-associ-
ated with both assertiveness and group "assignment"; the

estimated average level of assertiveness in the comparison

group is not a "fair" (in this case, unbiased) estimate of

the treatment group's average assertiveness level in the

absence of the training program.

The situation described--both in-general terms and
in the specific example provided--illustrates the primafy/
problem of the "nonequivalent control group" gquasir-experimental
design (Campbell and Stanley, 1963). Some kind of adjustment
to the estimated tréatment effect--ﬁhe contrast in group means--
is required to account for the bias due to initial nonequiva-
lence of the two groups. The most common resolution of this
problem 1s to employ an analysis of covariance rather than a
51mple analy51s of-variance (the t- test for a difference in
group means 1is nothlng more than an analysis of variance
with. two groups).4 The covariates implicated in- violat-
ing the assumptioﬁ that the- ANOVA "errors" are independent
of group‘membership are entered into a multiple regression,
"controlling" or "adjusting" for the covariates' influence
while estimating the (now adjusted) contrast in group means.

The formal model is that given in [1].

Next consider the sﬁbstantive meaning of this
expanded (ANCOVA) model. The regression coefficients are
given as (that is, presumed to be) identical within each
treatment condition. In the common evaluation application,
with one treatment and one comparison group, the regression
surfaces'(or lines, if there is but one covéfiate) are
presumed to be parallel. In other words, the net average
program effect is assumed to be constant across all values

of the covariate; the regression slopes--rates of change

”, &{j




in the outcome measure per unit‘chahge in the correspond- \
ing covariate--are presumed to be unaffected by the program
intervention. Frequently, this ANCOVA assumption is vio- 5
lated: if an expected program efféect is the alteration of . \j

some relationship between an outcome and one or more CoO-

variates, the "homogeneity of regression" assumption (that
of parallel regression surfaces) is untenable. This leads
to a subtle but devastating violation of the assumption of
independence of "errors" and eovariates; the estimated
treatment effect is biaseﬁ—-again--and conclusions drawn
from the test of "adjusted" mean contrasts provided by the

ANCOVA estimation are apt to be very misleading

"Heterogeneity of regression" poses/ a number of

important problems for estimating and testi treatment
effects. An effect can be defined conditicgnally as the
difference between regression surfaces at -any given set
of covariate values. Presumably, such effects can be’

averaged over values of the covariates in which anyone is

BN 3 4
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interested. If the regression surfaces intersect within
this fange, however, this averaging will include effects
in both directions tending to dnderstate the magnitude of
effects in either direction. . Furthermore, if the covar- '
iAtes are distributed differentially in the two groups,

any such averaging should be weighted to reflect the prac-
tical importahce’of this differential distribution.

A different aspect of the "heterogeneit& of re-
gression" problem concerns the intended effect of the inter-
vention. . It may be that a program's goel.is to alter the
regression surface, creating "heterogeneity of regression"
if the program is successful. Consider the assertivenese
program illustration mentioned above. One objective of

such an intervention could be to increase assertiveness

most for younger executives, attenuating the exisﬁing rela-

tionship between assertiveness and age (presumably enabling

.
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" managers to reach intended productivity levels eariier in

their careers). Under these circumstances, the most ap-
propriate test of the program's effect might be the con-
trast in regression slopes rather than any average of
differences in the regression surfaces. '

9 /l'

When the research design is of the "nonequivalenﬁ

_control group" variety, there are other serious problems for

demonstrating a treatment effect. While not unique to
situations with "heterogeneity of regression,“ the problems

of logical inference are complicated when such heterogeneity -
is present. Of particular concern here is the attrlbutlon

of cause for ‘any statistical effect found. Are the dlfferepe S
found (either between regression surfaces or regressr/p

slopes) due to the 1nterventlon or to other, perhaps unmeasured

7 . 3
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While a number of (often 0verlooked)rbroblems of

variables?7

ANCOVA models have been reviewed, one more deserves speci-

fic mentlon This concerns developmental outcomes, where

“age is or is expected to be an important covariate (e.g.

‘any developmental assessment of children). Cross-sectional A

modeling of any develOpmental phenomenon poses Gifficult

problems for analysis and hypothesis testing. If age at

testing is unknown énd‘differentially distributed across

groups, the estimate of treatment effects will be biased,

the direction of bias depending upon the differential age
distribution. Recording age at testing and using it as a
covariate will not necessarily be the appropriate adjustment,
however. The relationship of age with test scores may not
be linear, and some transformatlon of the test scores may

be required to 11near1ze the relatlonshlp w1th age. Many
developmental tests also exhibit some kind of variance
heteroscedasticity with age; the "fan spread" phenomenon

is a well~known example, where the variability of tests

scores increases with. the age of the children ‘being tested.
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Also, many developﬁental tests exhibit sp~called "floor"
and/or "ceiling" effects (lower éndéof ﬁpper limits to the
possible test scores, effective for anyone being tested at
some point on the age‘*continuum). Such effects require a
nonlinear EﬂgAheteroscedastic modeling of tests scores by
age, although with restricted age samples a linear model
may suffice if extrapolation beyond the sampled age range
is not required. (For a more technical discussion of
problems in modeling developmental phenomena, see Bryk and
Weisberg 1976b). Finally, developmental 1ntervent10ns,
typlcally, are not expected to yield constant effects a%
every age; the expected effect is greater with increasing
age. That is, the treatment effect expected is an
accelerated growth rate. If a simple increase in the
regression slope (test score on age) is expected, the ANCOVA
effect estimator is not gj——a group level of scoring
effect-~-but another regression parameter for a group-by-age

interaction-~a group rate of growth effect.

In summary, traditional ANCOVA testing tech-
niques employed in “"nonequivalent control group" designs
(especially) employ very strong assumptions about the
relationships between "errors" and other variables in the
model, particularly the variable indexing the treatment/
control group distinction(s). Unless these assumptions

make substantive sense relative to the outcome(s) intended

and measured, and to the covariates included in ar excluded
from the analytic model, ANCOVA tests are very likely to

be biased, inappropriate, and misleading as far as policy
implications drawn from the ANCOVA estimates. and tests are
conceh&gd. Even with a true experimental design,'thg ANCOVA
model must make sense, substantively, or run the risk of
prbviding misleadiné, irrelevant, and/or inappropriate

information.
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B.2 v Value—~Added Médels

!

An important characteristic of most regression
adjustment strategies (of which ANCOVA is the prototypical
model) is that they attempt to "correct" estimates of treat-
ment effects that are problematic (for whatever reason). An
oversimplified but useful characteriéation of the value-
added approach is that it attempts to model an "expected"
outcome in the absence of intervention or treatment, and
estimates the treatment effect from the differences (q%-
served less expected-in-the-absence-of-treatment) found in
the treat@ent group. Unlike other regression adjustment
models, a Value;added model will not contain an "effect"
parameter that is estimated and tested routinely in a
regression or ANCOVA fit:ing. Under certain conditions,

a value-added model may become a mcdel that is, for all

purposes, an ANCOVA model.

Value-added models have found frequent applica-
tion in estimating program impacts on developmental phe-

nomena (Bryk and Weisberg, 1976a; Bryk, Strenio, and Weisberg,

1980). 1In its simplest form, one developmental model
is: i
[3] Y, =a; + b.A; + e %Ails age at testing)

where the parameters of interest are no longer assumed to be
constant across individuals. Both the intercept (ai) and
the regression slope Tbi),are assumed to be random, sampled

from distributions wi%p means (ma, mb) and variances

(Si, S%) respectively. If a, and b, are constant across
individuals (that is, Si = Si = 0), then this becomes

a familiar, simpler regression:

Y. = a + bA. + e.
b i b




Similarly, if interest is centered around the mean intercept

_and mean slope, [3] can be rewritten in like form:

= *
[4] Y. . m_ + mbAi + el

- e U 6.
.

The value-added parameter is introduced simply as

another termm(vi),

Y, = a. + b,A. + v. + e.
i i i, 1 1

where vy is assumed to be distributed with mean and variance
‘(mv, 83). Often, the parameter of interest is m . the average
véiue added as a result of the intervention.

Frequently, it is more realistic to assume that
growth rates are related to important background character-
istics; the developmental and value added models become more

complicated:

= + . . *
[5] Yi ay ¥ (leli + + bkxkl) Al + e¥, and /
-/ .
R *
[6] Y. + (blxli + ... + bkxki) Ai + v, + e}

where e¥ consists of e, and another "error" in the growth E%EE
modeling. Notice that the covariate terms here are all
interaction-with-age-at-testing variables. This results
directly from the assumption that growth rates rather than

intercepts (level of scoring) vary with covariates.

Value-added models are particularly useful in
estimating intervention effects on development with a pre-
and posttest research desiéﬂ, Pretest data typically are
used to estimate average growth curves; deviations from

posttest scores predicted by the pretest fitting, then,

|,.l
i
()}
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consist of a number of "error" terms (relative to the

guantity of interest, and the value added by the treatment)
and the value ‘added. Under appropriate assumptions (e.g.,
the modeled "errorS" have zero mean, are independent of
each other, ahd are independent of the variables fitted in
the pretest analysxs), the mean of these differences is

an unbiased estimator of the average value added. °

Although the value-added approach‘to estimating
treatment effects has been used with pre- and posttest
designs, typically,‘it can be used in a posttest only
design where the group assignments have been randomly made.
Equations [5] and [6] hold for the control and treatment e
groups, respectively. Of importance here is the assump-
tion that £he control and treatment random parameters
are sampléd from identical populations; random assignment to
groups lends strong credibility to this assumptlon Both
equations can be Tewritten in the form of equation [4; The

problem for estimating m the mean value added, is to use

'
the control group data tZ estimate the mean (or regre551on)
parameters ma, by ¥x =1, ..., K). Once these estlmates
are available, an estimate of the gquantity (v-l + e{)

can be obtalned for each individual in the treatment group:;
under the assumptions about e* mentaﬁégz earlier, the

mean value of these estlmates is an unbiased estimator of m,.
when these conditions are met (samples drawn and assigned to
groups at random, and the modeled "errors" independent of
covariates and the value added), this statistic is easily
tested, for any»éiven null hypothesis: a simple t-test is
justified, ‘if the sample is of sufficient size to mitigate
concerns about nonn@fmallty For small samples, mofe robust

tests of resistant estimates may be more appropriate.

B.3 Models Employed in Bayley Analysis

»

. The CFRP research design includes elements of ex-
perimental and quasi«experimental.design, Clearly, the pop-

ulations available at each of the six impact study sites

B-1L =
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are naturally occurrlng populations; that is, assignment ,f
of families. to these sites is (for all practical purposes)
uncontrolled. ‘Wlthln each site, however, a sample of ﬁj
eligible famllles was recruited durlngniﬁ% summer 1978*

from each pool, families were a551gned randomly to CFRP

and control/comparison groups. As of the sprlng 1979 data
collection, attrifion, whlle of serlous magnifﬁde, 'did not
appear to be differentially selectlve across control/compar-

ison and CFRP groups (Nauta,'et al., 1980, Appendix A). At-

. trition from sprlng 1979 to the time of Bayley data collection

was much lower than that experienced during the first pro-
gram year of.the evaluation. At this poinrl the two groups

within each site still seem to be sampled from identical

initial»populat%bns‘ .

p)
é"

C?RP 1n{entweeneern1ng chllﬁrdeveiopmeﬁﬂ ts ‘clear:
by worklng through and with children's famllles, CFRP in-
All CFRP children are expected to benefit. Nevertheless, el
the mechanism or form that this intervention beneflt is
expected to take is not clear. Whether the beneflt ex—//

/
pected consists of a uniform boost in developmental measures

and skills or a differential boost accord;gg/tO“ehild and A .
o { .
family backgiound characteristics is uﬁknown, a prlorl. e e

Arguments can be made for either type of expected progréﬁ
benefit, particularly when the relative age and SES\héﬁogeneity
of the evaluation sample is considered. Models of both
types (traditional ANCbVA and value-added) were employed in
exploring program impects on Bayley scores.

The six sites still pose problems for analysis, ) ’
however. Tn additidh to the potential problem of site-by- N
CFRP interactions, it is quite possible that regression ‘\\
surfaces are not parallel in the separate sites. (This is
a problem for any value-added modellng as well as for an

ANCOVA.) Although a variety of interactions with sites

A - os12 84
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.alstrlbuted ln,two dlstlnct clumps,

it is inconceivable that all

cah be modeled and tested,

possible interactions with site could be considered in any
useful way. Two separate sets of analyses were conducted
for both types of modeling: global analyses (including data
from all s1tes) and within-site analyses Although within-
site analyses will have far less statistical power (due to
small sample size), they can offer some protection a2gainst
inadvertent gross misspecification of global models.
Prior to estimating (4nd testing) "final" models
outliers were
- The

natural logarithms of per capita income and household size

of impact, much exploration was undertaken:

screened and many data transformations were employed.
Dummy variables were coded (-1,

were taken, for instance.

1) in order tn mitigate, to the extent possible, problems
of multicollines ity in estimating models with interactions
between these dumwy variables and continuous measures. Age
at testing, when also used in interaction with dummy vari-
ables, was adjusted by subtracting an arbitrary constant,
so© that the interaction variables would be continuous.
from 15.00 upward,

[With age coded in months, an age-by-

dummy interaction with the dummy coded (-1,1) will be
'ﬂ"_——hhoﬁe with values less
than or equal to -15, the other with values greater than
or equal to 15. Arbltrarlly forc1ngvage to span the value
of zero remedies this, two-clump distribﬁ ion problem.]
Finally; the relatioriship between age at testing and Bayley

scores was examined in detail, primarily among control/

comparison groﬁp children. Effectively,
from 15 to 23 months,

\
the relationship between age/and test scores appears to be

the age span was

inclusiv',\ Within thls ,age range,

linear; there is no strong /evidence’, of "floor" or "ceiling"

effects.

¢

No attempted modeling of that relatlonshlp im-

proved it. (A quadratl

age-sguare: ‘was tried;/ the natural logarlﬁhm and sgmare
root transformations /of the test scores. ‘were also rzgressed

Therefore,

modeling of ﬁest scores dQ age and

on age alone, with lo] 1mprovement ) I a/Ilnear

&

\./
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relationship of test scores with age was assumed in the
models . aseq, throughopt.'
_ )

ANCOVAS: VThe ANCOVA began with regressions of
test scores on age, dummy variables for site and group
(CFRP, control/comparison), and site-by-group interactions
dummy variables. (As noted in Chapter 3,. St. Petersburg
was eliminated from the ANCOVAs and growth model estima-
tion in the value-added analyses.) Outliers were located
(again) by examination of residual scatterplots with age,
and frequency listings within sites and groups. After a
preliminary age and site model was fitted (there were no
CFRP effects), other sets of possible covariates were
considered. The firét set consisted 6f SES, family, and
child characteristics; the second included a number of
attitudinal measures derived from earlier parent interviews
(see Nauta, et al., 1980). Finaily, site and CFRP inter-
actions with covariates w..re explored. Within-site ANCOVAs
considered only age, the first set of covariates mentioned
above, a CFRP effect, and then a CFRP-by-age interaction.

Value-added: An average growth model in the
absence of treatment was estimated first (using dnly control/
comparison group children). Initially, scores were regressed
on age, age-by-site interactions, and site dummy variables,
and a preliminary growth model constructed. Next, two sets
of variables were considered, one containing age-by-SES,
~-family, and -child characteristics, the second with age-by-
atﬁitudinal measures. Site—by-age-by-coyéqiafe interactions
were explored next. A final growth modei was then estimated,
and used in the CFRP group to predict Bayley scores. The
difference between observed and predicted scores contains

the individual value added estimate plus "errors"; the mean

~difference estimates the average value added by CFRP partici~

pation. Due to the relatively small control/comparison
group sizes within si;%i, within-site growth modeling

considered age at testing only. ‘

- B-1l4: 8




Notes

There are a number of other issues to be c5nsidered in
judging the practical importance of conclusions drawn.
from such tests, of course, in addition to consideration
of the statistical significance .obtained. For instance:
Were the treatments actually implemented? Does the
research design (including sample sizes) have sufficient
powbr to detect effects of any practical significance?
Is the design too powerful, e.g., is (are) the effect(s)
detected too small to be of any practical importance
(even though sicnificant)? .

Univariate and bivariate outliers are located easily,
typically using visual aids of some kind (histograms,
scatterplots). Multivariate outliers are particularly
probleisatic for statistical estimation and testing, but
often very difficult to detect'(pee Gnanadesikan, 1977;
Hoaglin and Welsch, 1978). / | ,

& - / :
The 'value of random §ssignment(to treatment and control
groups, of course, is to lend strong credibility to the
assumption that "errors": in the model are distributed ‘
independently of group assignment or membership. But
even with random assignment, particularly with small
samples, "errors" may be distributed differentially in -

the two dgroups.

"

I+ should be noted that the historical and theoretical
development of ANCOVA was based on its value in increasing
statistichl power in randomized experiments, not on its
use as an "adjustment" mechanism for eliminating bias

due to initial nonegquivalence of the groups. Indeed,
‘blind, unthinking use of ANCOVA models has come in for
serious and warranted criticism (Elashoff, 1969; Cronbach,
et al, 1976). Nonetheless, the subtle, complex, and
serious problems of initial group nonequivalence do not
necessarily pose insurmountable problems for analysis
(Rubin, 1974, 1977, and 1979).

If group assignments were made randomly, or if 'the
covariate(s) is (are) distributed identically within the
groups, an argument-for the '"reasonableness" of the
ANCOVA effect estimator can be made. Simply, it is the
"average" program effect across all values of the :
covariate. If the covariate(s) is (are) distributed
differentially within the two groups, and this is true
necessarily with any "nonequivalent control group"”
design, the ANCOVA estimator.fails even in this sense.
Furthermore, where “heterogeneity of regression"” is
found--whether intended or not, and regardless of degree
of initial group nonequivalence--the non-parallelism of

B-15 S\U
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Notes (continued)

5.

(continued)

regression surfaces will almost certainly have important
policy implications. The effective use of limited
resources in implementing a program that appears to
affect people differentially requires selective focusing
in the distribution and/or use of. those resources.
Further "adjustments" in estimating treatment effects
are required (Rubin, 1974 and.l977). [A special case of
this "heterogeneity of regressioen" problem can be found
in aptitude-by-treatment 1nteractlon (ATI) applications
in educational research.] R

Applications of within-group regression slope models
of treatment outcomes can be found under the rubric
of "multi-level"” analyses in educational evaluatioa.
Complex and subtle issues of statistical testing and
causal attribution abound here (Bache, 1980).

If this confoundlng of unmeasured variables with group
membership is serious or extensive, or if it is sus-
pected or known but the confounding variables have not
been measured, it is impossible to &ttribute cause to
the program intervention. (Bache and Nauta,‘1979
provide a very clear example of just this problem in

a Home Start Followup evaluation.) With moderate
confounding, an understanding of the selection process

" which renders the groups nonequivalent, and if the

relevant selection variables are measured, estimates
of treatment effects—-conditional on values of the
covariate(s)--with reasonable attribution of cause to
the intervention can be developed (Rubin, 1977).

This does not prohibit models where covariates affect
level of scoring on a developmental test rather than
rates of growth. In contrast to ANCOVA models, however,
the interaction-with-age variables assume priority over
simple covariates.

Testing this estimate formally is not:so straightforward,
and this estimator is inefficient (see Bryk, Strenio,
and Weisberg, 1980).

LS




e

- References

Bache, W.L., III, 1980. The indeterminacy of treatment effects
when pretreatment regression slopes are heterogeneous.
Presented at the annual meeting of/the American Educational
Research Association, Boston, MA, April 1980.

Bache, W.L., III, and Nauta, M.J., 1979. The Home Start Followup -
Study: Final Report. Cambridge, MA: Abt Associates Inc.

Bryk,.A.S;, and Weisberg, H.I., 1976a. Value-added analysis: A
dynamic approach to the estimation of treatment effects.
Journal of Educational Statistics, 1, 127-155.

Bryk, A.S., and Weisberg, H.I., 1976b. ' Use of the non-equivalent
control group design when subjects are growing. Mimeo
from the Huron Institute, Cambridge, MA.

Bryk, A.S., Strenio, J.F., and Weisberg, H.I., 1980. A method
for estimating. treatment effects when- individuals are growing.
~Journal of Educational Statistics, 5, 5-34.

Campbell, D.T., and Stanley, J.C., 19633 Experimental and Quasi-
Experimental Designs for Research. Chicago: Rand McNally
College Publishing Company .

Cronbach, L.J., Rogosa, D., Floden, R.E., and Price, G., 1976.
Analysis of Covariance--angel of salvation or temptress and
deluder? Occasional Paper, Stanford Evaluation Consortium,
Stanford University, Stanford, California. o

Elashoff, J.D., 1969. Analysis of covariance: a delicate instrument.
American Educational Research Journal, 6, 383-40L.

Gnanadesikan, R., 1977. Methods for Statistical Analysis of v
Multivariate Observations. New York: John Wiley & Sons.

Hoaglin, D.C., and Welsch, R.E., 1978. The hat matrix in
regression and ANOVA. American Statistician, 32, 17-22.

&

Mosteller, F., and Tukey, J.W., 1977. Data Analysis and Regression:

A Second Course in Statistics. Reading, MA: Addison-Wesley
Publishing Company. . o

Nauta, M., Brush, L., Johnson, L., Affholter, D., and Hewett, K.,
1980. Evaluation of the Child and Family Resource Program:
Phase IT Report (Volume I:Research Report). Cambridge, MA:
Abt Associates Inc. . ' '

Rubin, D.B., 1979. 'Using multivariate matched sampling and
regression adjustment to control bias in observational
studies. Journal of the American Statistical Association, 74,

318-328.

B-17 9,
P v




4

References (continued)

Rubin, D.B., 1977. Assignment to treatment group on the basis of
covariate. Journal of Educational Statistics, 2, 1-26.

Rubin, D.B., 1974. Estimating causal effects of treatments
in randomized and nonrandomized studies. Journal of
Educational Psychology, 66, 688-701.

Theil, M., 1971. Principles of Econometrics. New York: John

Wiley & Sons. .

4%




Appendix C

IMPACT ANALYSES

'As noted in Chapter 3, two separate sets of
anaiyses of CFRP impact on Bayley scores were conducted,

employing standard ANCOVAs and a value-added approach.

' The theoretical assumptions behind each are elaborated in

Appendix B. The analyses themselves are described here.

c.1 Mental Score Analyses

Analysis began with examination of the relation-
ship between age and Mental Score. Scatterplots within L

each site-~by-group classification were examined for outliers.

As discussed in Chapter 3, the data for the St. Petersburg

control/comparison group were anomalous; instead of follow-

- ing the typical pattern of positive correlation between. age

and Ments~ Score, the plot in this group was flat (r = = 01l).
Therefore, St. Petersburg was excluded from ANCOVA tests of

CFRP effects and from the growth model estimation prior to

~‘making global value-added tests. (The St. Petersburg CFRP

érohp was included, however, in the estimation and testing

of global value added.) Figure C-1 displays Mental Scores

b

by site and group; the St. Petersburg anomaly 1is quite
striking. )

Within the age range tested, the age/Mental Score
relétionship seems to be linear. There is no eyidence'of
floor or ceiling effects, or of curvilinearity in the
developmental plots. A number of alternatives were examined:
Mental Score was regressed on ége and agé squared;~the
natural logarithm of Mental Score was taken~--an appropriate
transformation if the grg&th curve is bowed downward, as

would be expected with floor effects, or with a lower

- asymptote-~-and tried as an alternative to the raw score.

P
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A linear relationship between age and Mental Score was

assumed throughout the analyses reported below.

ANCOVAs: Two siﬁple ANCOVAs. {(site, CFRP, with
age as a covariate) were—eendﬁcted. The first: (Table C-i)
included ‘all sites except St. Petersburg, and showed no CFRP
effect. ‘In thé second (Table C-2), both Sﬁl Pgtersburg and
R New Havan were exélud%d, because of the|apparent tester prob-
T lems at-these two sites (see Appendix A); again, there was -
no CFRP effégt; '

i

: Table C-1
’ AﬁCOVA of'Mental Score? : .
Source N .'S daf MS F P
Age 6489.06 1 6489.060 198.30 .000
- Main: I / ' ,

Site 184.29 4 46 .07 1.41 .232

CFRP _ - 22.87 1 22.87 0.70 .404
Site x CFRP _ 106.07 4 26.52 0.81 .502
Residual  '8409.82 257 32.72, ‘
TOTAL 15743.14 267  58.96

| '(b = 1.80; this represents a growth rate of 1.8

age points on Mental Score per ‘month of age) -

%st. Petersburg excluded.

. i
'
f ) ‘
]

Table C-2 |
ANCOVA of Mental Scoke®
~ Source . S8 df - ‘ MSR\ F p
| Age 6041.45 1 6041.4§\\‘210.53 .000
\ Main: ’ . .
Site 167.48 3 55.83  1.94 .123
CFRP . .. . 34.64 1 34.64 1.21 .273
Site x CFRP 106.01 3 35.34 1.23 .299
Residual 6427.96 224, 28.70
TOTAL 12806.32 .232 . 55.20

(bage = 2.23) ,

bNew Haven and St. Petersburg éxcludedn

c-3 - .9!
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' coeff1c1ent is significant at . 06. ) A number of covarlates
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'The site and CFRP measures were recast as dummy
varlables for further exploratlon of ANCOVA models (New
Haven 1ncluded) As expected, no dummy variables for sites
are s1gn1f1cant, but there appears to be a small Salem-by-.
age interaction: without considering other covariates, the
»estimated growth rate for all other sites is about 2.00
p01nts per month, while in Salem it seems to be dbout 2.64

@pOlnts per month. (A two~tailed test of the 1nteractlon

were considered next, in four sets:

.© Child characteristics--sex, race, whether the
oldest child, and whether "at risk" due to
circumstances at birth (low birth weight or
other physical problems).

® SES--the natural logarithm of per capita )
income, an income source construct, whether

-  or not the child's mother was employed, and
whether she had finished hlgh school at CFRP

entry.
\

e Family characteristics--the natural logarlthm
of household size, and whether the child's
mother had ever been married (formally or
informally). ’

e Other "softer" variables (constructed from

~mother's self-reported 1tems)——the extent of
social interaction with friends, the extent of
social interaction in organized groups (church,
polltlcal .clubs, etc.), a measure of "hassled"
feelings (generally), an assessment of the
numbers of "worried"” and "pleasing" s1tuat10ns
typlcallyvfaced (intended to measure "negative"
and p051t1ve reinforcement for parenting
roles or. activities), and two measures of
infant temperament (one lncludlng primarily

" reports ©of phys1cal well- belng-—e g.,; a health
problem requiring frequent attention, feedlng

. problems and sleeping problems--and the ‘other
containing items- of a more social nature--for
1nstance, difficulty in comfortlng, and doesn't
smile or seems d1s1nterested in things g01ng on -
around Jhim/her).
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plored..
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Finally, site-by-covariate interactions were ex-

CFRP or CFRP-by-age interactions significant.)

(At no point during the model-building process were

‘The model finally adopted includes age, the Salem-

by-age interaction, two covariates (whether the mother was

ever married and extent of social interaction with friends),

and'fiveVsite-by-covariate interactions (Jackson-by-whethef

mother émployed; Las Vegas?by-whether mother employed and

Las'Vegas-by-lbg of per capita income; and New Haven-by-sek

and New Haven-by-whether the child is the oldest in the family).
The estimated model is summarized in Table C-3. Very little

explanatory powér is added with the inclusion of all vari-

. age, R? = .45; in Table C-3, R2 = .46 (all R2 "adjusted"
Table C-3
Global ANCOVA Model of Mental Score®
l_g_ s.e.
Agec" 2.05 .19 <.
Salem-by-aged .39 .18
Mother ever mafriedd 1.28 .41
ocial interaction with friendsd .89 .46
ackson-by-mother employedd .68 .41
aslVegas—by—mother e‘mployedd -.77 .41
}Las'Vegas-by-ln (per capita income)d’e -.82 .57
fNew Hayen-by-child's sex’ ) .66 .38
fNew Haven-by-whether oldest childd -271 2.41
j .

Interceptc 120.35 R%=.46

ables other than age: R2 (age alone) = .44; with Salem-by-

001

.033
.002
.052
.092
.062
.151
.078
.086

85t Petersburg excluded; N ranges from 221 to 265 (pair-

wise deletion used in estimating regression).

bExcépting the test for age, all tests are two-tailed.

cAge is age at testing, in months, minué 18 months; the
intercept, therefore{ is the predicted score at age 18

months. _
dAll dummy variables. are coded (-1,1).

®The natural logarithm of per capita income ($K) was used.
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for the number of covariates in the equation). CFRP and CFRP--
by-age variables simply have no evident effect.on Mental Score;

correlations and partial correlations appear in Table C-4.

!
-

The ANCOVA model presumes‘parallel regression
surfaces ("homogeneity of regression") within each of the
site-by-CFRP grouPe, excepting those violetions detectable
as interactions shown in Table C-3. Given the number of
site-by-covariate interactions detected, as well as the

known differences between sites, separate within-site ANCOVAs

' were explored. St. Petersburg was excluded, again. Excepting

. Salem, the models adopted are very Smele and similar (Table

C-5). Age, as. expected, is the most important covariate in
all sites—-even though it does not "explainh much in New Haven.
Whether the tested child is the oldest child (oldest children
score hlgher) appears to be somewhat 1mportant in Las Vegas
and Oklahoma City. The extent of the mother's social 1nter—

actlon with frlends enters in two sites (more 1nteractlon,

hlgher scores) Oklahoma City and Salem. Three more co-

variates are 1ncluded in the Salem model: child's sex (girls
score'higher), the income source construct (families who rely

more on earned income have children who score higher), and

.the "high risk™ measure (children at risk score lower). .In

all caSesl CFRP and the age-by—CFRP measure are unimportant;

there is no evidence of a positive influence on Bayley Mental

Scores.
Table C-4
Correlations with Mental Score®
b Age-by~-

CFRP™ CFRP
Zero order : : — -.02 ~.03
- Controlling age : -.05 ~.03.
Controlling age and Salem-by-age -.06 -.03
Also controlling covariates. . -.05 -.01
Also controlling site~by-covariates: -.06 . =-.00

2st. Petersburg excluded; total N=265.
DerRP fs;coded (-1,1); -1 is the control/comparison group.

L
|
1
|
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Table C-5

Within-Site ANCOVAs, Mental Score®
(standard errors in parentheses)

~

Las New Oklahoma .

‘ Jackson Vegas Haven City Salem
age® 1.69 2.51 0.86 ' 1.56 2.99
) (0.41)  (0.45) (0.52) (0.26) (0.27)

" 0ldest child®. - '3.12 - 0.71 = -—-

_ S (2.01) . (0.56)
Social interact%on - T — 1.01 1.82
with friends ‘ (0.64)  (0.80)
Sexc . A —— - : - ' = _0089
‘ ‘ (0.61)
Income source - ) - - - 1.19
construct } o (0.75)
. . L C. ' .
High risk - —— - - -1.05"
| . | (0.81)
Intercept? 122.17 119.98 123.68 119.88 119.99
R? ' ©L26 .47 .06 .47 .68
Partial correlations

with Mental Score _
CFRP ‘ -.10 -.18 -.12 -.20 .23
CFRP~-by-age ‘ ~-.16 -.11 - -.37 -.10 .08

qst. Petersburg excluded.

bAge is age at testing less 18 months; the intercept is the
.~ predicted score at age 18 months.

cAll_dummy variables are coded (-1,1).




Value-added: The first step in a value-added model

ing of Mental Score was to estimate a growth model among

control/comparison scores (St. Petersburg excluded). Table

C-6 gives descriptive statistics on the variables included
in the nodel chosen; Table C-7 contains the corresponding

correlations; Table C-8 summarizes the model fltted. In

settling upon this model, groups of'variables were cons1dered

in the foilowing order: age, site, and age-by-site inter-

actions; age interactions with SES, family, and child
characteristics; and-age interactions with parental behavior
and attitudinal measures. The widespread Séarching strategy

leading up to adoption of this model capitalizes on sampling

Table C-6

Descriptive Statistics,. Variables
in the Global Mental Score Growth Model

Mean s N
Mental Score 123.60 7.58 128
age® 7 0.11 C2.32 . 130
Age interactions
Oklahoma Cityd 0.01 2.28 129
High risk? _ '0.19 2.32 129
Per capita income® -0.02 k 1.70 100
‘Ever marr;Ledd . 0.46 2.24 127
Black? . -0.53 2.27 129
Salem-by-oldest
" chilg® . 0.17 | 2.32 129

aControl/Comparison sample only; St. Petersburg excluded.

Missing data prlmarlly are due to missing covariate in-
formation, although a few extreme age-by-covariate values

were recoded as missing.
Age is at testing less 18 months.
dDummy covariates are coded (-1,1).

©The natural logarithm of per capita income ($K) was used.

A




Table C-7

Correlations 'Among Variables in the Global Mental Score Growth Model®

Age interactions

Mental b Oklahoma ' Highc Per capéta Ever

AgeP .69

Age interactions
Oklahoma Cityc .47
High riskc o _ .40

Per capita incomed .37
Ever marriedc _ .25
Black® .16

Salemaby—oldest _
child ‘ .07

aControl/comparison group only, St.‘Petersburg excluded. -
b .

Age is at testing minus 18 months.

cDummy covariates are coded (-1,1).

dThe. natural logarithm of per capita income ($K) was used.

~

Score Age City _ risk income married”




, Table C-8
Global Mental Score Growth Model®
b s.e. = _EP

Age interactions

a AgeS 1.76 .352 © <.00l
il

Oklahoma City® = -1.68 .411  <.001
| High risk® < -0.72 .268  ..009
! . Per capita income® -1.47 .460 .002
' Ever-marriedd. 0.94 .304 .003
Black? : 0.99 .326  .003

i» , ' Salemzby-oldest | ' '
- child . o —.Q9 : .286 .018
. Intercept® ‘ 123.51
i r? - ‘.55

; aContrgl/cohparison group only, St. Petersburg excluded.
Excepting age, all tests are two-tailed.

cAgevis age at testing minus 18 months; the intercept is
the predicted score at 18 months.

Dummy covariates are coded (-1,1).

©The natural logarithm of per capita income ($K) was used.

(or random) errors in selecting variables'for inclusion, so
any interpretation of the model must be viewed skeptically.
Nonetheless, the model estimated seems reasonable. With all
other variables “"controlled," and within the age range tested,

in addition to the expected age regressiorn (or average grbwth),

it suggests:

i

- @ The typical age regression (or growth
rate) in Oklahoma is flatter, by Jjust
over three points per month, than for
children at the other sites.

e The typical age regression (or growth rate)
among children at risk is flatter, by about
one and one-half points per month, than for
other ‘children. -

-
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TN e . As per capita income increases, the age

' regression (or growth rate) decreases.

® The typical age regression (or growth rate)

’ of children in families where the mother has
never married is flatter, by just over two points
per month, than for children in other families.

'@ The typical age regression (or growth rate) of
black children (in this sample) is steeper, by
just under two points per month, than for non-
black chlldren.

e The typical age regress1on (or growth rate)
among oldest children in Salem is steeper, by
just under one and onerhalf points per month,
than for other children.

f

There is a strong.caveat here: the regression co-

“efflélents are "partial" coeff1c1ents——that is, the estimated

effects with all other variables in the eqpatlon held "constant,"

( statistically. For many variable .. this controlllng or

"holding constant” has little relevance to what actually
happens, as a giance at the correllations in Table C-7 will
show. Consider the age-by-Oklahoma City and age-by-race
effects: one boosts the estimated growth rate, while the
other depresses it, other things being equal. But the Oklahoma
City sample is predominantly, although not wholly, black; in
actuality, ‘then," these two estimated "effects" tend to "cancel"
each other Also, consider the age-by-per capita income effect.
In Table C 7, thls varlable has a fa1r—s1zed positive correla-
tion with Mental Score (.36). Yet, w1th other variables
"controlled," the "effect" is in the oppos1te direction.

Indeed, it is precisely the substantial correlations shown

in Table C-7 that lead to interpretive difficulties. if two
variables are relatiVely{uncorrelated, then "controlling" for
one does not alter an interpretation of what the other measures,
in effect. -‘When two variables are relatively highly correlated,
however, it is difficult to imagine just what meanlng can or

should be attributed to either when the other is controlled ")
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Given the growth model estimated in the control/
comparison group, MentaL;Scores for the CFRP group were pre-
-dicted, and thev(obsefved—less—predicted) differences taken,

{ These estimate the value added by CY¥RP participation, and

the mean of these differences is an unbiased estimator of

\

the mean CFRP effect. The mean of these differences is
248, 1nd1cat1ng no global CFRP impact (8D = 7.421,
N = 116; p >.50). A one-way ANCOVA by site fails to reject

!
s

the null hypoth@sis of equal means by site. There are no
outliers evident in the distribution of these differences;

all but two fall within two and one-half standard deviations

of zero (as 99% of any set of gbservations sampled from a
normal distribution- w1th zZero mean should be), and these two
are just outslde that interval (one posltlve, one negatlve)
Flgure C-2 summarizes the d1strfbutlon of value-added estlmates
by site. Nowhere is there any 1nd1catlon of an important (or

statisticaliy significant) CFRP %ffect-x j

|

|

For four sites, value-added analyses were fepeated
w1th1n site. St. Petersburg, a@aln, could not be uséd New
Haven! s sample of only 12 control/comparlson cases cannot
support estlmatlon of any growth modél. (Indeed, the utility .
of value-added testing within sites is limited severely by
small sample sizes.) Summaries of the four growth medels
fitted are given in Table C-9. Value-added estlmates were
generated w1th1n the CFRP groups at these sites, and outlieres

- were screened using an arbitrary criterion of outside two

(estimated) standard deviations of the sample mean. Results

are summarized in Table C-10. N

By
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Va;ue Added Bayley Mental Scores, by site?
(Global Growth Nodellnq)
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Table C-9
Within-Site Mental Score Growth Models®

Okla- o
_ . Las . homa 3
-Jackson - Vegas City Salem ‘
age® | 2.61 ° 2.74  1.66 -  2.71
Intercept® 123.95  123.45  122.48 123.73
N ] 16 ' 25 - 36 33
) A , _

R? ! .48 .53 .44 .84

Control/comtarlson groups only, St. Petersburg and New : |

Haven excluded; see text. Within-site models include
only age, that is, they do not model the average growth
rate as a function of covarlates. ‘

bAge is age at testlng minus 18 monthS° the 1ntercept is
the predicted score at. age 18 months.

Table C-10 ',  _ X
Within—Site Value-Added Summaries v
- Okla-
‘ Las . homa Vo
, Jackson Vegas ° City Salem
. = i
Mean . .-1.78 -0.71  -1.86 . 2.18°
sD | 5.08  4.71 3.03  4.51
Median of a o ; '
Walsh averages -1.69 -0.69 -1.82  2.49
Sample median -1.30 0.06  -2.29 3.03
N ~ ; 29 29 23 27
N omitted® - B N | 1 1

AN
N

“The mean value—added in Salem is significant at 04
(one-tailed test, with simultanéo: control for Type I
- _error rates across. four tests). ‘
J dA Walsh average is the” average of any pa:L{\b f observations.
£

The median of Walsh averages is the medi all p0551ble
Walsh averages; it is a more efficient estimato of ‘a

populatlon median than ls the sample median. 1 S .
Outllers were screened, using a two-SD rule; k émitted . ’
.shows how many. . ) . v - -

! i ~
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N It appearSNtQatprRP in Salem has a statistically
significant positive effect\Qn Bayley mental scores: a
one~-tailed t- test, controlllng the Type I error rate over
four simultaneous, tests, reacheé a s1gn1f1cance level of
less ‘than .04.

with considerable skepticism: the small-sample growth models

Nevertheless, this effect“ must be viewed

can hardly be adequate for\explaining mental development.

Figure C-3 summarizes within-site Qalne-addediresults.

. In summary, w1th only a tenuous hint at posi-—
tlve CFRP 1mpact in balem, there is no evidence that CFRP

1nvolvement has enhanced the mental development of the focal

children in the evaluatlon study famllles, as measured by

the Bayley Scales ‘of Mental Development
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Figure C-3
Value A‘ddevd, Bayley ! =:ntal Scores, bsr Site
(Within-Site Growth Modeling)
v
|- /
R=29 : .
9 J_ - ! . N=27 d g ;
N=29 ~ e
6 4 16 :
N=23 -
3 X + 3 o
0 g
o 0 ©
B} \ ]
. ;o
-3 + 4 -3 &
3
5 . //:
-6 -+ S - 4 -6 )
I - ——
-9 \/ o T+ -9
-12-L ' — ‘ . Lo -2
. Jackson L.as Vegas . Oklahoma City Salem
S
;
i

1k




)

Physical Score Analyses "
The anafisis began with exploration.of item-=by-item
scoring patterns. ' As noted in Chapter 3, only ten items from
the Physical Development Scale had adequate variation in pass/

fall rates to be useful for analys1s, these items served as a

Q)
N

! . basls for computatlon of Phys1ca1 Score. This measure repre-‘
sents the proportlon of/ltems passed for each case with valid
values on eight or more of these items. All analyses were per-

~ formed on this Physical -Score. .

5

ANCOVAs:. An initial ANCOVA,‘ ‘with age as the only

covarlate, showed no CFRP efFects and no site-by-CFRP inter-

/—*<f’actlon (Table C-11); only age and site effects were found.

3

Site andfCERP were recast as dummy variables, and a humber

f'\

of sﬁepwise regressions were .examined, following the strategy
outlined previously for analyzing the Bayley Mental Score.
Two .site -dummy variables are significant (Jackson and Las

Vegas children score lower, typlcally[ than children at other

sltes), as are four covariates (whether the child's mother
is employed, the child's birth weight, whether the child is
at risk, and the natural logarithm of per caplta 1ncome)
“ Unlike the Mental Score ANCOVA, no slte—by-covarlate inter-
actions contribute anythlng to the Physical Score ‘model. |
- The model estimated is summarlzed in Table C-12. Correla-
tions of CFRP and CFRP~by-age with Physlcal Score are shown
in Table~C-13. As in the Mental Score analysis, there is no !

> > [
\ ]

£

\
\

evidence of‘CFRP impactQ

\

I3
{
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. Table C-11
L Global ANCOVA, Physical Score®
f Source ‘ SS af MS F p
Age 2.760 1  2.760 66.75  .000
- Main: t ‘ _
‘ Site 1.139 4 0.285 6.88 .000
CFRP 0.038 1 0.038 0.92 .339
Site-by-CFRP - 0.023 4 0.006 0.14 .969
Residual 10.214 247 0.041
TOTAL - 14.784 257 . 0.058
(b = 0.045)
age

3st. Petersburg excluded.

v

Table C -12

: ' Global ANCOVA Model of Phy51cal Scoreb
(coefflc1ents and*th=1r standard errors are in lO )

o . .
: N s .

by, Petersburg excluded.

i

2 ; A oo . _b : S.€. _Ei
' - age? o 4.22 0.60 <.001
| 'Jackson® - -8.67 1.91 <.001
l | Las Vegas® .- =5.10 1.77 .008
Mother employed® 4.84 l.62 . .006
- Birth weight . -2.60 1.25 .075
. High risk® ' -3.00 1.77 . .180
. Per capita_incomef 3.65 2.45 .273

‘ 1’.nterceptd ' ' 59.67 - R2=.33 o
'_ ‘\\i Exceptlng the age coefficient, all tests are two-tailed.
' dAge is age at testing r%nu_s__,lB months, the intertcept is

the score predicted at gage 18 months. e v

Dummy covariates are cided -1,1). T D

fThe natural loqarlthm of &nnual per caplta income ($K)
was used

c-1s 11,
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Table C-13
_ Correlations with Physical Score®
- | a CFRP . Age-by-CFRP -
' Zero order . . -.06 ~ -.07
Controlling age -.09 -.08
Also controlling | .
site K » -.05 : - =.09
Also controlling
covariates : -.02 =.11

-ing casts a wlde net in looking for potentlally relevant co- -

(and measurement). error in attributing "importance" to rela~

‘PhYsioal Score) substantially: employment, for instance, is <&

- aSt. Pé@srsbu;g excluded.

\.

As noted above, thls approach to statisticAl model-

var:Lates,-‘henéa},S any 1nterpretatlon of the models estimated
must be viewed keptically In a very nontrivial ‘sense, this

approach to modellng capltallzes on the vagarles of sampling 'a/

tionships discovered through ccmprehensive search. Neverthe-
less, the models estimated suggest that a number of character-

istics: can influence physical development (as measured by

"worth" more than two months growth, typically,;in this sample.
[Since dummy variables are coded (-l;l), the "effect" is twioe
the‘regression coefficient. Aiso,~note that per capita.income
1s in natural logarlthm units (of thousands of dollars). A
change from $1500 to $2000 annual per caplta income is & change
of about 0.29 units of income modeled, while.a change from -, °
$2000 to $2500 is about 0.22.] Beiﬂg "at risk" costs about

one and one-half months growth, in this sample.

Again, separate ANCOVAs within sites were explored.

.Table C-14 summarizés the important flndlngs—-or lack thereof

in the case of CFRP 1mpact tests. Evidently, CFRP has nc
PO itive 1mpact on Bayley Physical Scores--indeed, the values

of p rtial correlations in Jackson, New Haven, and Salem hint

at a ative CFRP effect.
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Table C-14

Within-Site ANCOVAs of Physicai Score Summarizeda

(intercept and age coefficients are in 102 units) .

- Okla
) Las ' New - homa
Jackson =~ Vegas Haven .City

\ .
Intercept  35.84  63.84 52.49  84.22

Age slope® - 4.54 g9  5.94  3.02

(s.e.) (1.85) . (1i62) (2.67) (1,37)
2

R o .15 37 .23 .31

N°© 43 's1 30 59

.Partial correlations

with Phys1cal Score:
- CFRP-by-age  =-.36

85t. Petersburg omitted.

The covariates included in each model varied by site; the
age coefficient given here is a "partial" slope, "cont rolllng
for those other covarlates.

CEffective Ns for hypothesls testlng varled due to the
use of the pairwise- delep&on of missing data values. The Ns
given here are total sample sizes.

/

vValue-added: The estimation of the value-added

_model was done in the control/comparison group, excluding

the St: Petersburg subsample. (As noted, peculiarities in
the mental scores among this group are evident and inexplic-
able.) Table C-15 gives descriptive statlstl s on the set
of varlables included in the growth model estimation; Table
C-16 lists .their intercorrelations. The initial growth model

is given in Table C-17.

&
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l . Table C-15
o ' Descrlptlve Statistics, Varlables in the.
l Global Physical Score Growth Model™ °
C Mean SD_ NP
' Physical Score 0.53 0.24 121
- | Age® : 0.11 2.32. 130
l . Jackson® ~0.73 0.69 132
: Las Vegas® ~0.61 0.80 132
l Age interactions S -
Jackson® ~0.25 2.31 130
- sex? 0.22 2.31 130
. Jack'son-by—pea e .
, ‘capita income™’ 0.01 ‘ 1.70 "100
' Jackson-by-
flnlshgd hlgh . ' ‘ )
school : -0.08 2.29 127
l New Haven-by-
finishgd high " .
school -0.38 2.26 127
Oklahoma-by-pére o '
‘capita income ' 0.06 1.69 100
Oklahema-by— 7 -

household sizec_i,’e -0.11 3.56 128

L e

T
v

Contr\ol/comparlson group only, St Petersburg excluded.

S,

R

b()utll rs were screened, but most missing data represent
missing rather than extreme: information: Pa1rw1se deletion

was useéd in estimating the model.

-

ci'zbige is \age at testing minus 18 months.
dDummy‘ covariates are ceded (-1, 1).

o ) !
©The natural logarithms of per capita annual income ($K)/

and house old size were used.
) ’ /

m
&

I~
femes
<

FullToxt Provided by ERI
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Table C-16
. , ; .
Correlations Among Variables in the Global Physical Score Growth Modela
L _ ‘ Age interactions Co
Physical : Las ) . Jackson— . Jackson- New Haven Oklahana—

Score Age ~JaCkSOHC Vegasc Jackson? . Sex -by—inccmec'd by: -H.5.€ by-H.S. ¢ X—l_ncomec od
Ac_;eb .58 |
Jackson? -.23 -.11 : : : _ ‘
Las Vegas® ~.16 -.04 -.20 |
Age interactions
Jackson® ~ -.34 - -.78 -.05 - .07
Sex" -.17 -.02  -.09 .08 .01
Jacksop- .by- _ ' : ;
7 incomeC'd 220 .43 .01 .04 .64 -.14 |
N ' '
Jacksona _
by-H.S. -2 =27 .12 -.07 .27 -.13 .33
New Havgn— . - ' '
by-H.S. -.25 -.35 .07 = -.03 .35 -.19° .20 T .64
— | Oklahogagoy- | * I » |
income™’ - =.13 -.50 .03 -.01 . .30 -.24 .37 .20 ‘ 35 . T
Oklahcma-by-- ’ , K
housegoéd . v ' : ‘ _ ‘
size -.36 -.41 - .07 -.01 22 ¢ -.03 .22 .07 .13 .55
bControl/ camparison group only, St. Petersburg excluded.
Age is age at testing minus .18 months.
Dumuy covariates are coded (-1, 1). -
d'I‘he riatural logarithms of per caplta annual incame ($K) and household 51ze were used
ERKZ RS VR S - 1is
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Table7C 17

! , Global Phy51cal Score Growth Model
(coefficients and t eir standard
errors are in 10 units)

b s.e. EE
Age® | 9.47 1.52  <.001
Jackson? S ' -4.95 2.75 .145
Las_Vegasd o -4.09 . 2.25 .139 .
. Age interactions . , .

Jackson® 5.70 1.64 .001
sexd S -1.10 . 0.81 .350°
Jackson- ' .
by-income™’ -4.,11 1.56 . .017
Jacksog— , .

New Havgn- / "

) by_H So . _3067 ) 1015 000.3
Oklahoma-d,f' o ‘ .
Okiahomé—by— ‘ o
houseao%d . . B
size , -1.68 0.61 .011

Intercept ‘ 45.06 - R2=.52

aControl/comparison grdup, St. Petersburg excluded;

bExqepting the coefficient for age, all tests are two-
tailed. ’f . ¢

Age is age at testlng minus . 18 months.
Dummy covariates are coded (- -1, 1).

®The age-by-sex 1nteractlon was significant at <.15
until the various age—by—s1te—by—covar1ate interactions
were entered. e _ t

fThe natural logarlthms of per caplta annual income ($K)
and'household size were used.

- “y - l.‘C—23 ll‘j’
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7 There are a numher of interesting points to be
ﬁade, with the caveat made in discussing the Mental Score
growth model. Site effects for Jackson and Las Vegas are
still evident, but the Jackson-by— ge 1nteractlon acts to’

"offset" the negative Jackson effect (that is, scores in

Jackson, typlcally, are below those in other sites except

Las Vegas, but the growth rate 1n Jackson is steeper). All

other'thinés " ontroiled," the estimated growth rate for

boys is slower than that for glrls Increasing per capita

_ 1ncome in Jackson seems to depress the growth rate, whereas

in Oklahoma City per caplta inhcome appears to enhance growth,
all else "controlled." 'Whether the child's mother has finished
hiéh school has the same flip-flop effect on growth rates in

'

New Haven and Jackson, respectively.

Given this grewth model, value-added ég;imates

' were derived by subtracting predicted from observed Physical

Scores in "the CFRP droup. A negative value was obtained:
-0.019, standard error = .0192, p > .84. A one—way analys1s
of variance of these differences showed no dlfferences by
site; a breakdown by site is presented in Table C-18. It
appears that CFRP involvement has had no positive average

effect on physical development as measured by Physical

Score. - /
Table C-18
Value-Added Summaries, Phys1g Scor,
Mean

Jackson - =.015 - ew,27 _ 22.
. Las Vegas ‘ -.020 .181 28

New Haven ~,023 1,235 © 18

Oklahoma . -.03%2 ,.200 16

St. Petersburg -.075 //.159 24
fSalem | -

.043 . .246, 26

/

@These are global value-added estimates broken down by site.

c-2a - ey
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As with the ANCOVAs, sepafate analyses were con-
ducted within sites; New Haven was dropped from these analyses
due to small samples. The growth models estimated are given

in Table C-19.

-

\

, Value-added estimates -at these four sites are sum-
marized in Table C%2b. "Again, thrée of the four means‘are
negative, as are three of the four medians. There is no
evidence here 6f positive CFRP effects on Physical Score

values, and a suggestion of nethive effects. (Note that

‘the only positibe estimate is in Salem, although it is not

at all significant.)
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Table C-19
Within~-Site Physical Score Growth Models™

(coefficients in 10° units)

‘ A ; Okla-
, ’ las ~ homa
~ Jackson , Vegas City . Salem
age® 10.08 5.43 3.39 4.0
Intercept 46.92 " 41.31 57.36 57.49
N ~ 16 23 36 " 34
R .62 .22 .10 .39

aControl/comparison groups, St. Petersburg and New

Haven excluded. 9

’

bAge,is age at testing minus 18 months.

Table C-20 L
Within-Site Value-Added Physical Scorec

(tabled entries, except N, are in 102 units)

Okla-
_ Las homa
Jackson Vegas City Salem

Melan -12.8 -2.3 -3.6 1.74
SD 22.2 15.8 17.2 22.2
Median of |
- Walsh ’

NS ’ 26 . 29 ) 22 29
N omitted® 1 0 1 1

CSt.APetersburg and New Haven excluded.

dp walsh average is the average of any pair of observations.

The median of Walsh averages is the median of all possible

Walsh averages; it is a more efficient estimator of a

population median than the sample median. ' .

€outliers were screened. N is tested sample size; N omitted '\
shows how many outliers were screened. :

3 .
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n Appendix D°

PROGRAM PARTICIPATION AND DEVELOPMENT

D.1 Measuring Participation
Prggram/participation is described generally
elsewhere in this report (Chapter 2). These measures

consist of counts~-of the number of home visits, number

. of parent education sesslons, and number of infant-toddler

sessions attended. (For purposes of explorlng relation=-
ships between partic1pat10n and Bayley scores, part1c1pa—.
tion counts contlnued only to the date of testlng ). The
sample size is 151, with part1c1patlon data mlss1ng for five
families. (As reported in Chapter 2, New Haven was .excluded
from all analyses of program part1c1patlon ) The number of
home visits ranged from no visits (two famllles) to 53
visits (one family), with a median of 14 visits. Twenty-
five percent of the sample had 8 or fewer visits: twenty-
five percent had 23 or more visits. In contrast, 65 faﬁilies
had no reported atteridance at infant—toddler (1/T) sessions,
and 78 families had no reported attendance at parent educa-
tion sessions. The medlan number of sesslons attended is

4 parent education and 6 I/T;: the 25th and. 75th percen—
tiles are (l,VQ) and (3, 11), respect1Vely

Average participation rates.were obtained simply
by d1v1d1ng the total participation measures by the number
of months over which that form of part1c1patlon occurred;
‘the length of time varles, but for most famllles the time
span is either 13 or 18 months. Average home visit rates
ranged from 0.0 to 3.9 per month, with a mean of 1.4 per
month (medlan is 1. l), with lower and upper quartlles at 0.8
and 1.7, respectively. Among those who attended parent . »
educatlon sessions (N = 66), participation ranged from 0.2 '
I

to 1 7 per month, with a median of 1 0 and lower and upper



A

"*jquartlles at (0.6, 1.0). 1I/T session- part1c1pat10n rates -’

(N = 68) ranged from 0.1 to 4.5 sessions per month, with a
medlan_of 1.0 and quartile "hlnges at (0.8, 1.6).

Table D-1 lists selected inter-item correlations.
Clearly, total and rate of home visit participation are
highly confounded; only the rate was used analytically.
Also, total I/T and parent education séssion attendance
are fairly highl? correlated, so a composite total center
participation_measure was created; because it wae'highly
skewed, its netural:logarithmic transformation was taken.
Four continuous participation-measures; then, were used:
home visit, I/T session, and parent education session rates,
and the natural log of a total'cenrer participetion construct.
Figures D-1 through D-7 give stem-and-leaf displays of and
descriptiﬁe statistics for these measures. (These are very
much like hlstograms, and can be read in much the same
way. Each data point is represented the value of any
point may be read by taking the stem value and adding the
leaf decimal, which is rounded. The two largest values in

Figure pél, for example, are 3.8 and 3.9.)

Table D-1

Spearman Correlations, Participation Measures.

Total Amount of

‘Participation Measures Home Visits  I/T Sessions®
'I/T sessions® .55

Parent ed. se551onsa .40 ' .76

Rate of Participation

Measures a
I/T sessions . ' .39

Parent ed. sessionsa , .10 .05

Home visite} total , :
with rate .86

I/T sessigns, total ‘
with rate .44

Parent ed. sess%ons;
total with rate~ .06

@These yarlablesgare defined only for those families with
some ~appropriate center part1c1patlon

D=2 - -
' ldLi' . : J
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Figure D-1

~ Stem-and ‘Leaf Display, Average Number
of Home Vlslts Per Month

(a for leaf 0, 1; b for leaf 2, 37 c for leaf 4,

d for leaf 6, 7: e for leaf 8, 9)

N
» (2)  Oa 00

(1) o 3

(9) Oc 455555555

(21) od 666666666666667777777
(19)  Oe 8888888889999999999
(20) 1a 00000000000011111111
(12) - 1b 222222333333

(15) lc  444444444455555
“(9) 14 666667777

(5) 1le 88899

(5) 2a 00111
(3) 2b 223
(l) 2C 4 ) a

(7) 24 6666777
(5) 2e . 88899
(2) 3a o1

(2) 3b 23

(1) 3c 4

(2) 3@ 66

(2) 3e 89

N=143

Mean = 1.39 Median = 1.14 SD = 0.83

a

1% = 0.93 .75IR?® = 0.70 Skewness = 1.09

(kurtosis -3) = 0.55

2IR is the 1nterquart11e range, in a normally dlstrlbuted

populatlon, .75IR is about one standard deviation.

S P

5;




Flgure D-2

Stem—and Leaf Dlsplay, Average Number
of ' I/T Sessions Per Month?

(a for leaf .00-.24; b for leaf .25—.49;'c for leaf .50-.74;
: d for leaf .75—.99)

(1) oa 1 o R
(5) Ob 34444 ‘

(7)  Oc 5556666

(9) 0d 888888899
(19) la  0000000000000011111

(6)Y ab = 344444

(7)  1e 5556677 -

(2) 1d 89

(5) 2a 100022

(0) 2b

(0) 2¢ | S
- ~ (0) 28 | B o -/

(2). 3a 00 o /

(0) 3b

(1) - 3c 5 |

(0) 3d , L

(3)  4a 000 e o0

(0)  4b o |

(1) 4c 5

N=68 )

Mean = 1.35 Median = 1.00 SD = .946
IR = .820 .75IR = .615 . Skewness = 1.733
(kurtosis -3) = 2.837

qvalues greater than 2.5 were recoded as missing for
analytic purposes. '

ool
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Figure D-3
Stem-and Leaf Display, Average Number
of Parent Education Sessions Per Month

(a for leaf 0, 1; b for leaf 2, 3; c for leaf 4, 5;
d for leaf 6, 7; e is leaf 8, 92)

N

(7) ob 2233333
(7)  Oc . 4444555

(12) od 666666667777
(5) Oe 88889 ,
(25) 1a 0000000000000000000000011

(5) 1b 22333
(3)  1lc 455,
(2) 14 67
N=66 : -~

—

Mean = .85 Median = 1.00 8D = ,355

IR = .430 .75IR = .322 Skewness = .103.
(kurtosis -3) = -.392
r .
D-5 12, .

2
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Figure D--4

Stem-and Leaf DisplayéL
Number of I/T Sessions

=y

N S5 s a9 6
- N . a
,
. -

S

N MO
(13) 1 0000000000005
. (4) 2 0000 -
(12) 3 000000000000
I ~ (6) 4 000005
(2) 5 00
o (5). 6 00000
l (6) 7 000000
_ (3) 8 000
"‘ (3) 9 005
o ‘(2) 10 05
_ I P (3) 11 000 ’
- (2) 12 00
l (2) 13 00
(1) 14 0]
| l | (5) 15 00005
- (0) 16
' (1) 17 O
) l (2) 18 05
. (4) 19 0055
l (1) 20 ©
o (0) 21
I (1) 22 O
_ . N=78
l ’ Mean = 7.4 Median = 6 Sh = 5.96
' IR = 8.0 .75IR = 6.0 Skewness = 0.8l
’ (kurtosis -3) = -0.49 "
!

8Under certain conditions, counts of 0.5 were permitted.
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Stem-and Leaf Display,’

Figure D=5

‘Number of Parent Education Sessionsa

(17)
(7)

(4)

(7)
(3)
(3)
(1)

N=65

W 0 N O U AW R

e i = T i I
W N9 0 U.dh W N H O

Mean
IR

00000000000000000
0000000

0000 )
0000005

000

000

0

00005

000

. 000

0000 o
00
0

005

5.9 - Median =
8.0 .75IR =
(

kurtosis -3)

o
o b

.0

0.05

SD = 5.04

Skewness

%Under certain conditions, counts of 0.5 were permitted.

0.97
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Stem-and Leaf Display,
Number of Centéer Sessions, I/T and Parent Averageda:

B
K

Figure D-6

///J P \

N .
" (19) 1 oooodooOoooBbdooozs s
(9) 2 000000055 \
(10) 3 0000000055
(6) 4. 000005
(7) 5 0000255
(6) 6 000555
(4) 7 0002
(3) 8 005
(2) 9 00
X (3) 10 255
(4) 11 0005
T(1) 12 0
‘(2) 13 05.
(2) 14 @8%,
t4) 15 0025 _ .-
(0§ 16 _
(1) 17 © '
(4) 18 0055
(0) - 19
(1) 20 ©
N=88 ‘
Mean = 6.3 Median = 4.75 SD = 5.29
IR =7.0 .75IR = 5.25 Skewness =-0.98

(kurtosis -3) = -0.10

21f a family was miséing data on only one of the two total

participation measures averaged here, the value for the
other was permitted to stand.

p-8 1350
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Figure D-7 -

Stem-and Leaf Display,
Natural Log of Number of Center Sessions

(a for leaf O, 1; b for leaf 2, 3; c for leaf 4, 5;
d for 1leaf 6, 7; e for leaf 8, 9)

N
(17) ©Oa  00000000000000000
(1) Oob 2
(1) Oc 4

(7) oa 7777777
2y o0e 99
- (8) la 11111111
T (2) 1b 33 :
(6) lc 444445
(7) 1d 6666777
(9) le 888999999
(4) 2a 0111
' (3) 2b 223

(7) 2¢ 4444445 X
(8) 28 66667777

(5) 2e 89999
~ (1) 3a O
=88

1.56 SD = 0.96

Mean = 1.43 . Median

IR =1.50 .75IR .= 1.13 Skewness = -0.15
(kurtosis -3) = -1.18
/
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D.2 Measuring Family Needs and Strengths

Program participation as well es developmental
scores may be related to various family needs or strengths
: Much of the data available concernlng needs and strengths
comes from CFRP staff reports, or from interviews conducted
only with CFRP mothers; the modeling of developmental scores
(Appendix C) could not take these measuresbinto account,
since no control/comparison group data are availabﬂe. In
attempting to understand relationships betWeen paﬁﬁicipation
in CFRP 'and developmental outcomes, however, they/must be
considered. ' : | ' /

/

' A total of nine needs or strengths variables were
identified or constructed. All are family-level measures.
Some deriQe from parents' self-reports, other# from staff
reports; some originate in data collected during the fall
1978 (baseline) field effort, others in the spring 1979

"data collection.

Two measures assess needs in a gérieral way. One
(HASSLED),is from the baseline parent interview, where a
series of items asked how frequently the }espondent felt
."hassled" or botheredjby varibus-types of people (neighbors,
doctor, friends, family, and relatives): HASSLED combinesx
"these items, resulting in a single, self-reported measure of
- the frequency with which one feels "hassled" generally (the
response scale for each item ranged,/ln four steps, from
"almost never" to "weekly, " but the HASSLED'sca1e retains
only the direction of the iteﬁ responses, from lesser te
greater frequency). The second measure may be considered to
be a need indek’(NEEDS), and is besed on staff reports
collected on three instruments, one in the fall 1978 and two
in the spring 1979 data collections. All items were of a
checklist form, each item asking about specific needs (in
areas of housing, health, income, family management, etc.);

subseduent analyses of thesefitéms failed to produce a set

" 13,
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of relatively independent, conten’ ~based measures of need,

so they were combined into one index. The NEEDS scale has

no inherent metric; a higher score indicates greater need.

Figures D-8 and D-9 give steﬁ-and-leaf'displays for HASSLED
and NEEDS. | o |

!

Three ﬁeasures'aSSess family strengths with
respect to CFRP pérticipation. The first (CFRP‘SUPPORT)
combines items from the fall 1978 and spring 1979 parent
interviews. Two items in each interview asked about

the degree of support for CFR# involvement from family'

" .and friends; these were combined into one measure, with a

higher score indicating greater support. The second measure

(RESOURCES) is an assessment'of personal or social resources

available to the family, and comes from the spring 1979

CFRP staff interviews. It includes items considering the
frequency of the mother'é social,contacts\outside of CFRP,
her tiés_with an eXtendedrfamily, and her awareness of
social services available in the community.i The third
measure of strengths (ENTHUSIASM) addresses enthusiasm for
the program, and also derives from items in the spring 1979
staff interviews. Staff were asked to rate mothers’ degree
of interest or enthusiasm for various CFRP activities;
separate constructs by types of activities were impossible
to distinguish, so one measure was created_coﬁbining these
items. During recent (spring 1980) interviews with staff
from all eleven CFRPs, the concept of individual motiva-
tioﬁ—-although pvhrased differently by different staff—-was
mentioned universally as the single most important,ingredient
of success in working with families; ENTHUSIASM seems to be
the only measure available as a motivation surrogate. These

variables are described in Figures' D-10 through D-12.

The remaining four variables are ambiguous in their
valence: it is not clear whether a high score is more desirable

than a lower score. The first three all have to do with the

| 13,
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Figure D-8
Stem-and Leaf Display, HASSLED® ,

(stem units are tenths)
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Median = .50 SD = .335
..751R = .450 Skewness = -.004
(kurtosis =-3) = -1.260

2a higher score indicates greater reported frequency of
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by others.
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» Figure D-9
. ' Stem-and Leaf Display, NEEDS®

(a for leaf 0, 1; b for leaf 2, 3; c for leaf 4, 5;
d for leaf 6, 7; e for leaf 8, 9) ‘ »
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2a higher score indicates greater need.
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o Figure D-10 .
Stem-and Leaf Display, CFRP SUPPORT®

(a for leaf 0,1; b for leaf 2,3; c for leaf 4,5;
d for leaf 6,7; e for leaf 8,9)
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Mean = 2.31 Medién = 2,32 SD = ,741
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' (kurtosis -3) = -1.142

aa higher score indicates greater support.
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Figure D-11

Stem-and Leaf Display, RESOURCES®

(stem units are tenths)
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%a higher score implies greater personal resources available.
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Figure D-12
Stem-and Leaf Display, ENTHUSIASM®

7

(a for leaf unit 0,1; b for leaf unit 2,3; c for leaf unit 4,5;
d for leaf unit 6,7; e is leaf unit 8,9)

\\_
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v N=130
Mean = 2.29 Median = 2.30 ™S8D = .682
IR = 1.000 .75IR = .750 Skewness = -.012
"(kurtosis -3) = -.813

2a higher score indicates greater enthusiasm for or interest in CFRP.
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degree of heip (from various sources) the mother has in
%%ealiﬁg with the routine tasks of child care; thése come
from the fall 1978 parent interview. The first, called
SPOUSE HELPS, asseéses the extent to which the mother's

Cem spoﬁse (or live-in male partner) helps. The second assesses
~help from other relatives (RELATIVE HELPS). The third

combined responses concerning older children, neighbors,

’ .

and babysitters (OTHERS HELP). It is-‘not clear, prima

facie, whether help with more tasks in any category indi-

-

—

cates a positive resource--the availability of someone to

rely upon for support--or a negative condition--that the

mother géis additional help in whatever form because she : :

" cannot or does not‘Sufficieﬁtly manage these routine tasks - i |
for herself. There was a relatively high incidence of :
missing data on the series of HELP items; the constructs ‘

are summarized in Figures D-13 through D=15.

The fourth measure comes from the spring 1979
staff intgfviews, and assesses the extent to which child
development COntént was emphasized in working with the
family during the initial (fall 1978 to spring 1979) phase o
of CFRP involvement (CGD EMPHASIS). Again, a high. score \
could represent either a positive or negative phenomenon: a
family's needs may have‘beén met sufficiently to devote
relatively more time to child development activities, or the
family's needs in the area of child deVelopment (nutrition
and basic physical care) may have been so severe as to
warrant relatively extensive attention. This variable has

”only three respénsé categories; 58 families scored zero,
minimum emphasis; 55 families scored one; 22 families scored

two, maximum emphasis.

Table D-2 shows correlations among the nine needs/
strengths variables. While these variables are not indepen-
dent, quite clearly they represent a multidimensional set of

measures. No further reduction of this set of measures seems

, D-17 13;}
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Figure D-13
Stem-and Leaf Display, SPOUSE HELPS®
(stem units are tenths)
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2A higher score

-.195

indicates more help with routine child care tasks.
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Figure D-14

Stem-and Leaf Display, RELATIVE HELPS®

(stem units are tenths)
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(a for leaf 0,1; b for leaf 2,3;
d for leaf 6,7;
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‘Stem-and Leaf Display, OTHERS HELP®
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8The natural logarithm of this variable is used throughout.
A higher score indicates more help with routine child care

tasks.

Figure L[~-15
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Table D-2
Correlations Among Needs/Strengths Variables®
/ CFRP RE- ENTHU- SPOUSE RELATIVE OTHER!
HASSLED NEEDS SUPPORT SOURCES - SIASM HELPS HELPS HELP
NEEDS ' -.13
CFRP
SUPPORT | .09 .26
' RESOURCES ~..21 .10 .12
ENTHUSIASM .01 .32 .21 .16
SPOUSE
HELPS -.04 -.17 .05 .04 -.14
RELATIVE :
- HELPS .11 . .03 -.14 =12 .02 -.06 ;
OTHERS : , ;
HELP .13 .31 -.03 .09 .29 .06 .22 ‘
CcD : ‘ ' , i
EMPHASIS -.10 -.01 -.07 - =.00 -.14 .01 .05 .02
@product-moment correlations.
'bThe natural logarithm of OTHERS HELP was used.
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vﬁProduct-moment correlations.

warranted, although.CFR? SUPPORT, NEEDS, ENTHUSIASM, and OTHERS
HELP seem to be moderately (positively) intercorrelated.

Table D-3 lists correlations between the needs/ - :
strengths set of variables and the five basic participation T:S/
measures constructed Cleariy, any understanding of~partici-
pation in CFRP--a tOplC in the process/treatment study, to
be addressed in a later report--must consider family needs
and strengths. There are suggestions, and they cannot be
followed-up here Eufficiently,bthat: the fewer personal
resources available the more home visits received: support
for CFRP involvement may increase rates of participation in
center sessions as well as the number of center sessions
attended, but not whether center activities are avoided
altogether; center session attendance in part may substitute
for assistance from others in caring for children; and staff
emphasis on ehild development in working with mothers may be

a reaction to relatively infrequent attendance at I/T sessions.

Table D-3
Correlations Between Needs/Strengths and Participationa
Total
I Parent Ed. Center Center
Home Visit I/T Session Session Partici- Participa-
- Rate Rate Rate pation tion Dummy
HASSLED -.01 .09 -.25 .01 .04
CFRP
SUPPORT . .07 .20 ; ' .16 .29 .08
RESOURCES -.22 . .11 .14 .00 -.10
ENTHUSIASM .17 .14 .14 .29 .36
SPOUSE '
HELPS .02 .19 - -.23 -.10 -.20
RELATIVE o '
HELPS -.18 -.30 ~-.23 .12 -.21
OTHE%S v
HELP g - -.04 -.39 .05~ -.07 ~.08
cD o .
EMPHASIS .08 -.36 .11 .02 .02
/

brhe natural logarithms of total center participation and
OTHERS HELP were used.

“ | - 1<1&
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'D.3 ProﬁramfPartic;pation and Developmental Benefits

- For two major reasons, the exploration of rela-

tionships between partrcipation in CFRP and developmental
benefits must be done within the CFRP group only. First,
participation measures are available only in the CFRP group.
Given tﬁat the contsbl/comparison group families do not “

participate in CFRP; it might seem reasonable at first

‘glance to 1mpute zero values for all part1c1pat10n measures

N and to 1nclude them in all analyses. Given the evaluatlon
design, and indeed the CFRP demonstration intent, this would
be wrong. CFRP is notzpecessarily intended to be the only
developmentally beneficial program available to eligible

. parents in the demonstration communities; day care, develop-
ﬁental screening, and health and nutrition services are
available to control/comparison families. The analyses
reported in Appendix C addressed the question of whether
CFRP 1nvolvement produces developmental gains (as measured.
by the Bayley Scales) relative to whatever services are
available to and used by other families in the community.
.To impute zero values for participation to control/compar-

ison families without otherwise "adjusting" for any relevant

services they may be receiving would attenuate estimates
of relationships of participation with developmental gains
and obscure anything we might otherwise learn about CFRP

benefits to children. : ' o

The second reasoh for limiting these explorations
to CFRP families is simply “that we have no comparable needs
or strengths measures on control/comparison families.
Inasmuch as program participation is a complex phenomenon,
requiring some way to include measures of needs and/or
sﬁrengths'in understanding the relationship between partici=-
pation and developmentai'renefits, the control/comparison
families will be excluded de facto. The expioratory analyses

reported here, therefore, are restricted to CFRP families.
Ve

2 . S
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visits and developmental scores, leav1ng ver
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Flnally, except for analyses of within- Salem
Mental Score value-added estimates, participation analyses
were"done globally, across all sites. Th total sample
available is 151, and with 95 to'146 valid\scores on home

small samples

for simple analyses within sites. When cente participation
measures are considered, the total sample is legs than 70;

with_certain’interactions,'it drops to about 30.\ Analyses
sites.

The dependent variables used are residuals
child-level value-added estimates from the developmenfal
models estimated and reported in Appendix C. Therevare five
variables: global ANCOVA Mental and Physical‘Score residuals,
giqbal Mental and Physical Score value-added growth model
estimates, and within-Salem Mental Score value-added growth
model estimates. Table D-4 gives descriptive statistics
for these measures; Table D-5 gontains their correlation
matrix. Clearly, the two Physical Score measures cannot be
expected to provide results differing by the growth model
adopted (ANCOVA or value-added): their correlation is -.87.
The within-Salem Mental Scores, too, are highly correlated
with their global counterparts: correlations are .82 with
the global value-added estimates and .91 with the global
ANCOVA residuals. The two global Mental Score measures are
only'moderately correlated (.68), and therefore they may
yield different results accordlng to the global growth model
adopted. The global Physical Score measures are correlated
only minimally with the global Mental Score measure, leaving
the possibility that.participation may be related to Physical

and Mental Score measures in different ways.

Participation Models

There is no £heory of just how program participa-

tion ought to be related to developmental gains, and a fair

o P_E - lfgb
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Table D-4

.Developmentél Outcomes for Participation Exploration

Variable (N) Median = Mean SD  Skewness (Kurtosis -3)
Mental Score -0.23 -0.49 5.64 -0.09 -0.87
Value—Addgd, '
or VADDGM (

(95)

ANCOVA Mental 0.16 0.37 4.52 0.08 -0.58
Score Residual, ; i
or ANCOVAGM

(102) -

Within-Salem 3.03 2.18 4.51 -0.70 -0.12
Mental Score '
Value-Addedé
or VADDED.M

(17) ' .

Physical Score -0.015 =-0.019 0.197 0.049 -0.889
Value-Add%d,
or. VADDGP

(110)

ANCOVA Physical -0.030 -0.018 0.196 -0.025 -0.409
Score Residual,
or ANCOVAGP

(102)

8The scale is that of the Mental Score analyses reported
in Section. 3.2--that is, points on the Bayley Mental Score.

bThe scale 1s that of the Physical Score analyses reported
in Section 3.3--that is, points on the Bayley Physical
Score. (One-tenth of a point is one test item.)

»Table D-5

Correlations Among Develoimental Outcomesa

. .
T

: VADDGM ANCOVAGM VADDED.M®  VADDGP
ANCOVAGMb .68 &
VADDED .M .82 .91 .

VADDGP .26 .20 .43

ANCOVAGP .29 .19 .52 .87

P

a .
Product-moment correlations.

bCorrelations within Salem only.
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number of plausible arguments can be made a priori.  The | y
simplest model conceptually is- the easiest to investigate
empirically, but it suffers from'obvious flaws. This model
posits greater pafticipation leading to greatef developmental
gains ("more is better").‘ This is not totally impla&éible:

if séme proportion of "activity time" (be it home visits or
center sessions) is devoted to workiﬁg with parents and

child together.(say, to demonstrate age-appropriate, develop-
mentally stimulating activities), and if parents'’ effective-
ness in learning and using these activities is a simple
function of how many (not how often) demonstrations they

have been included in, then a "more is’better" hypothesis
would be justified. A more reasonable alternative, however,

[

suggests that the relative frequency of participation--the

rate at which families/children participate--is important.
Relatively regular interaction may be réquired for the
intended benefit to "take." The simpleét version of this
model is a "more is better" variant: more frequent paftici-
pation rather than simply more participation should lead to

greater developmental ‘benefits.

i . Both versions of this "more is better" model are
deficient, however, in that they fail to account for possible
relationships between types of activities in CFRP. There

are three such types of possible'develbpmental importance—-

home visits (HV), parent .education (PED) sessions, and
infant-toddler (I/T) sessions. (The distinctioen between PED

and I/T sessions is somewhat vague, empirically. The idea

was to count sessions involving children separately from

those involving parents only. The distinction in practice

is not that clear, and program staff often had difficulty in

recording any given center session attendance as only one of

these ﬁwo types. Nevertheless, some distinction is evident

in the data.) The two versions of a "more is better" model

simply suggest that more or more frequent participation in

any of these activities would lead to greater developmental

145
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‘gains. The CFRP philgéophy suggests that home visits and

. : . . . o
center sessions ought to be 1lntegrated and/or complementary

in their focus and in their intended effect. That is, the
effects of participating in any given type of activity ought
not to be independent of the effects due to participation

in other activities. The model presumed (at least tacitly)

'is an interactive one: the benefits expected when a family

participates more (or more fregquently) in multiple kinds of
CFRP activities should exceed the benefits expected from
each kind of activity alone. These might be called "more or

more frequently in combination is better" models.

Thus far, four (not necessarily mutually contradictory
or exclusive) simple models of the participation-developmental
impact relationship have been identified. 1In ascending

order of complexity, they are:

e Increased participation 1ncreases develop-
mental gains (or "more is better").

e Increased Iates of participation increase
developmental gains (or "more frequently is
better"). |\

\

e Increased part1c1pat10n increases developmental
gains, but increased part1c1pat10n in both
center and home visit activities increases
developmental gains even more (or "more in
combination is better").

e Increased rates of participation increase
developmental gains, but increased partici-
pation rates in both center and home visit
activities "increase developmental gains
even more (or "more frequently in combina-
tion is better").

These models are “"simple" only in the sense that
they fail to take any account of family needs or strengths.
Since needs and/or strengths quite possibly affect CFRP
participation and developmental gains made through such

participation, needs and strengths ought to be considered

D-27 14y
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when modeling any relationship between CFRP participation
and developmedtal outcemes;- Again, we have no theory

to specify how needs and strengths should affect the
relationship (or, for that matter, Jjust which needs and
strengths to measure). Three‘basic ways of including needs
and strengths‘can be identified. First, it is clear that
CFRP families vary in the type and degree of needs that they
have, and that participation (whether total amounts, or
rates of participation) may vary according to'family‘needs.
It is quite possible, therefore, that a.standardization of
participation measures relative to need might be useful:.the
model here is.that increased participation or participation
rate per unit of need leads to greater developmental gains.
In the CFRP evaluation data, only one general extent-of-
needs variable ‘could be distinguished (NEEDS)) ahd a set of
articipation variables (total amounts and rates) were
shandardized relative to it. The resulting EOnstructs were
so ighly‘correlated,with their simpler, unstandardized
counterparts that the standardized versions cannot be judged
to’ contaln any additional information. (In all but one
1nst§nce,“rank order correlations exceeded .85.) Needs-

standardlzed measures were dropped from consideration. !

A second conception of how needs and strengths
affect participetion and developmental outcomes is that of
the simple linear model: needs and/or strengths covary with
both participation and developmental gains, are causally
prir to both, and must be "controlled" or "adjusted for" in
exemining the relatiodship between participatioh and develop-
mental impact. The analytlc strategy suggested here is that
of regression modeling of outcomes on needs and strengths

first, adding participation varlables later (with approprlate

needs and/or strengths "controlled").
i ,
l . '
The third way in which needs or strengths vari-

ables can fit into a model of the participation/development

D-28 1 9 i
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relatlonshlp is interactive. The participation effect
itself may vary with family needs and/or strengths. For
instance, increased participation may lead to greater

developmental gains for families with fewer needs or more

The appropriate independent variablks under this model are

strengths than for families with mgievneeds or fewer strengths.

products (interactions) of participation measures with needs

and strengths variables.

All told, therefore, there are twelve sets of

models potentially of some use in exploring the relationship
between participation and developmental gains: four "simple"
models, as listed earlier; four corresponding models in
whlch needs and strengths must be cons1dered as covariates
of developmental outcomes; and four\correspondlng models in
which participation interactions with needs and strengths
are explored. Without a strong theory from which to argue
the inappropriateness of any model,»all must be considered
in these exploratory analyses. Furthermore, with sample
sizes as small as those available, and given the problems of

collingarity often faced in trying to estimate (and compare )

main effects and interactions s1multaneously in regression

models, we cannot possibly hope to construct "eritical
tests" of these alternative models here. All we can do ‘is
look for 1nd1catlons that participation may effect develop—

mental outcomes in a manner consistent with the predlctlons

of any of these twelve models. Without a strong theory to

‘back any exclusions a priori, all must be considered.

Results

The "sinple" models are easiest to explore, since
they do not consider needs and strengths measures. The
correlations between developmental outcome scores and total.

participation, participation rates, and various participa-

_“tloni%ntetections are given in Table D-6. (Examination of
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‘ Table D-6 )
Correiations Between Developmentél

l ~ Scores and Various Participation Measures®

l VADDGM ANCOVAGM VADDED .Mb VADDGP ANCOVAGP
Home Visit Rate -.02 .06 .02 .11 .17

lI/T Session Rate ' .10 .39 .19 .32 .27
Parent Ed. Session :
Rate -.05 .05 .20 -.07 -.16
CenteE Participation . :
Dummy , .06 -.00 .25 .20 .13
Total Center Participationd .04 .14 .48 .02 .15

Interactions

Home Visit Rate by
Center Participation

Dummy .03 .04 ' .25 .13 .16

Home Visit Rate by Total

Center Participation - =.05 .04 .16 .03 .16

Home Visit Rate by I/T

Session Rate -.02 .41 .18 .13 .24

Home Visit Rate by Parent

Ed. Session Rate -.05 .05 .10 -.17 .01

I/T Session Rate by Total

Center Participation .02 .29 . .15 .31 .26

Parent Ed. Session Rate by

Total Center Participation .01 -.06 : .17 .02 -.12
aSample sizes vary, according to pairs of variables. 1In géneral, for

global outcqmes with the home visit rate and center participation
dummy variables, N is about 95; within Salem, about 25. For global
outcomes with I/T session rate, parent education session rate, and total
center participation, the sample size is about 60;.within Salem, approxi-
mately 15. Sample sizes:for correlations invoiving interactions may be
somewhat smaller. (For sample sizes of 25 and 15, correlations of .22
and .29 are significant in one-tailed tests at the .15 level; for Ns of
95 and 60, with one-tailed tests at the .05 level, the appropriate
correlations are .17 and .21.) ‘

. “

These are within-SalemIonly;

Crin. . . - I VO
“This is a.dichotomous variable.

d

The natural logarithm of this variable was used. /
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scatterplots revealed few outliers, which were screened

~_before computing these correlations, and no evidence of

nlinearity in these bivariate relationships.) Although
thére are no indicators of significant correlations between
participation and'Mehtal Score outcomes under the global
value-added model, there Q;E\Seme-positive signs for each of

the other four outcome possibilities.

"The I/T session attendance rate is positiveiy
correlated with bo%h versions of the Physical Score gains,
and- with the ANCOVA model Mental Score gains. Total center
participation and perhaps the center participation dummy are
associated with value-added model Mental Scoré gains 1in
Salem. Among the participation interaction variables, two
staﬁd out: the interaction between home visit and I/T
session rates is correlated fairly highly with the ANCOVA
Mental and Physical score residuals:; and the interaction
between.I/T session attendance rate and total center partici-
pation--in essence, greater frequency of attendance over

longer periods of time--is positively correlated with ANCOVA

Mental Score residuals and with both versiops of Physical
. <

Score gains.

If regression models are estimated using the
entire set of participation measures as potential covariates,
the resulting models are quite parsimoﬁ'ous. Since the I/T
session fate'is'highly correlated with the home visit

" ;\\angl with the I/T

AN
session rate-by-total center participation (. 92), models for

rate—by—I/T‘session rate interaction (.7

the ANCOVA residuals cannot be estimated usefully with more

than one of these three variables in the equation. Alterna-

‘tive models for each outcome can be estimated, one with the

I/T session rate and another with the appropriate\interaction
£érm. From the regressions estimated, predictions B

typical gains~givenhsp361fic values of the participaiipn
variable can be made. Predicted gains for simple models
(with I/T participation rate as the only'predictdr) are\\

shown in Table D-7.
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" Table D-7

Estimated Gains from I/T Sessions per Month

I/T Session Rate® ANCovAGM®  ancovacp®  vappepP
0.6 ~1.36 ~-.070, -.081
0.8 ' _0.64 ~.048 —.055
1.0 0.07 ~.027 ~.030
1.2 0.79 ~.005 -.004
1.4 1.51 .016 .021
1.6 2.23 .037  .047
1.8 2.95 .059 . .073
2.0 3.66 .080 .098

@These are boints (or number of items) on the Bayley
Mental Score. ‘ ‘ ‘

bTheSe are tenths of a point (or item) on the.Bayley

Physical Score.

: cThese are average number of I/T sessions per month.

The sample mean is about 1.1 I/T sessigns per month.

If these models have any validity, it seems that
the participation rate in I/T sessions must reach about
three sessions every two months to produce pdsitive gains on
the Physical Score, and should be ‘at (or greater than) two
sessions. per month for these gains to be appreciable--that
is, to approach an average increase of one full item on the'
10-item séale. For gains on Mental Scores based on the
ANCOVA modeling, once per month seems to producé a very
small positive gain, while the averagé participation rate

should exceed three sessions every two months for appfeciable

‘Mental Score gains. (In the evaluation sample, an average

CFRP gain of about two points at 18 months of age--approxi-
mately the sample mean age--would put CFRP children at the
national norm for that age. Of course, as they get older,
gains relative to a comparable non-CFRP population would
havevto'be greatér to keep the children at the national

2

norm. )
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From the within-Salem value-added Mental Score
regression, attendance at roughly 12 center sessions to the
date of Bayley testing Kcompining both I/T and parent’
educationxséssions) predicts a typical Mental Score gain of
about three points. Moét of the children were ﬁgsted after
about one year in the program, so this amounts to only one

center session per month, in the within-Salem model. (This

relationship was estimated on a sample of only 22 children,

howevér, and should not be given excessive weight.)

, The introduction of neédé and strengths variables
has little effect on the relatioﬁships estimated in the
”simple" models above. Correlétions between needs/strengths
and developmental scores are given in Table D-8. Three

general points stand out:

' £ -

: e NEEDS, RESOURCES, and ENTHUSIASM are all posi-
tively correlated with Mental Score outcomes,
but not with Physical Score outcomes.

e CD EMPHASIS is correlated negatively with
Mental Score gains, suggesting (but only
suggesting) that staff emphasis on child
development activities may reflect perceived
need in this area rather than strength in
other areas and concomitant opportunity
to move beyond more basic family concerns.

o RELATIVE HELPS is negatively correlated with
each of the developmental outcomes, suggesting
that what was measured here is more of a develop-
mental liability than an asset.

In regressions on Physical Score gains, with needs
and strengths taking precedence over participation measures
initially, the relationships between participation and
Physical Score are unaffected. In the within-Salem analysis,
the NEEDS variable enters first, but the total center
participation measure is still strongly and positively
associated with value-added Mental Score gains (the partial
correlation, with NEEDS controlled, is about .50, up from
.48). In the ANCOVA-based Mental\Score gains, RESOURCES and




!
Table D-8 ,
l Correlations Between Nee,glws/Strengths Measures
A ‘ . and Developmeﬂ;al Gains®
‘ VADDGM ANCOVAGM VA.DDED.Mb VADDGP ANCOVAGP
HASSLED .09 -.01 -.11 .01 .00
NEEDS .18 .07 .33 .06 .01

CFRP o :
SUPPORT .02 .10 ° .20 -.02 -.09

RESOURCES .12 .24 .09 - .13 .06
ENTHUSIASM .08 .18 .25 .09 .04

SPOUSICE:I :
HELPS ™ - -.03 .02 -.31 .03 -.14

REiATgVE L
HELPS® - -.26 -.19 -.38 -.22 C-.24

OTHERS

HELPC ' 9 -.07 .03 -.16 .06 ~.06

CD
EMPHASIS -.21 -.23 -.08 -.12 -.03

8The needs and strengths variables are described in Section
D.2.

Crhese variables had high proportions of missing data and
were excluded from regression analyses. ‘

(

dThe natural logarithm of OTHERS HELP was used.

CD EMPHASIS both enter the regression, but I/T session
attendance rate is still strongly relat‘éd to the ‘outcome
measure (the partial correlation with RESOURCES and CD
EMPHASIS controlled is .33, down from .39). |

The final set of models to be explored focus
on interactions between participation and needs/strengths.
With six needs and strengths variables (the HELP series was

omitted due to large proportions of missing data) and five

. Pyithin-salem only.
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"simple" participation measures, there are 30 "simple"
interacﬁions to explore. From among this set, four bivariate
relationships are suggestive, each for a different outcome
variable with the interaction between I/T session rate and
RESOURCES: with VADDGM, the correlation is .34; with ANCOVAGM,
.41; with VADDGP, .43; and with ANCOVAGP, .34. These

correlations, and the regression models estimated as a /

result of exploratory analyses, suggest that’'the impact of
rate of attendance at I/T seésions varies with the personal
or social resources available to the mother, so that develop-
mental gains due to increased rate of I/T session attendance
would be greater among children whose mothers have relatively
more resources available to them. The effect of this inter-

action is shown in Tables D-9 and D-10.

Table D=9 A '

Estimated Physical Score Value-Addgd,
by RESOURCES and I/T Session Rate

Average Number RESOURCES

of I/T Sessions b b - b

per Month Low Medium High

- 0.50 -.125 -.095 ~-.065

0.75 -.097 ~-.052 -.006
1.00 -.069 -.009 .052
1.25 k -.041 .034 .110
1

.50 -.012 .077 .168

3Table entries are tenths of a point (or item) on the
Bayley Physical Score, a 1l0-item scale.

bLow RESOURCES ‘are one standard deviation below the sample
mean; medium RESOURCES are at the sample mean; high RESOURCES

are one standard deviation above the mean.
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Table D-10 ' .

Estimated Mental Score Gains from the ANCOXA Model,
by RESOURCES and I/T Session Rates

Average Number N RESOURCES

of I/T Sessions b b b

per Month Low™ Medium High
0.50. -1.93 -1.27 -0.62
0.75 - -1.32 -0.33 0.65
1.00 -0.71 0.60 1.91
1.25 ' -0.10  1.54 3.18
1.50 - 0.51 2.48 4.44

8rable entries are points (or item) on the Bayley Mental
Score. '
Low RESOURCES are one standard deviation below the sample

mean; medium RESOURCES are at the sample mean; high RESOURCES
are one standard deviation above the mean.

b

In reading Tables D-9 and D-10, it is important
to remember that the average rate of participation in /T
sessions is just over once per month. The distribution of
sample families by- RESOURCES and I/T participation rates is
centered around the values in the middle of these tables:; as
values change in any direction, the predicﬁed "gains" .are
more unstable, less reliable, or less accurate. Nevertheless,
if these models have some Validity, it is c¢lear that partici-
patlon rates in I/T sessions can influence developmental
scores apprec1ably—-espec1ally if the home visiting activities
are successful in. increasing the mother's awareness of social
services available in the community and in creating and/or
strengthening the family's ties to supportive social networks
(these kinds of items make up the RESOURCES construct). An
average gain of ¢ven one—-third to one-half of a point on the
Bayley Physical Score is impressive (the scale used consists
of ten items altbgether); as mentioned earlier, an average
gain of about two points on the Mental Score, at 18 months

of age, would put the CFRP sample at the national norm.




A final set of explorations was done, ehecking
third-order inter-stions. .These were home visiting rate by
I/T session rate by ‘each of three needs/strengths variables:
NEEDS, CFRP SUPPORT, and RESOURCES. From these analyses, -
only the global value-added Mental Score outcomes are
related sensibly to the interaction with RESOURCES (The
sensibility of exploring interactions of thlS order is
debatable, especially witheht a theory to suggest that they

should take precedence over simpler express1ons of needs,

strengths, and part1c1patlon. Nevertheless, these particular

interactions do have a plausible backlng in the CFRP applica-
tion.) This suggests that greater RESOURCES, more frequent
home visits, and more frequent 1/T sess1on attendance each .
mutually reinforces or "levers" the impact of the others.

Summar

Despite inahility to detect group differences
in Bayle& developmental scores (CFRP versus control/compar-
ison children) after 12 to 18 months of eﬂrollment,“it
appears that certain aspects of CFRP participation could be
expected to produce demonstrable, important developmental”
gains.under appropriate conditions. Increased participation
in center sessions, particularly I/T sessions, evidently can
enhance children's development. Depending on the partici-
pation model chosen as most appropriate, center session
participation at rates that are somewhat higher than those
currently found--at least in the evaluation sample--and more
widespread attendance at centet sessions (approximately half
of the evaluation families had never attended a center
session as of the.Bayley testing) conceivably could produce

demonstrable impacts.

Potential interactions with RESOURCES and with
home visiting rates further attest to the potential in the

CFRP concept. From limited empirical evidence, it seems that

[3
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an integrated, family-focused approacﬁ which employs a

mixture of home visiting and centef sessions could produce
impbr;ant'developmental impacts among children in CFRP-

eligible families at ages as young as 18 months. The \%
sample of families in the CFRP evaluation, however, have

so far not participated with anywhere near the frequency

required to offer any hope of detecting such impacts.”




