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INTRODUCTION 

Young children who exhibit significantly delayed rates of cognitive develop­
ment are the focus of this chapter. Despite wide variation in etiology (see Chap­
ter I of this· volume) and in course of development for this highly heterogeneous 
group of children, delays or impairments are apparent in virtually every facet of 
cognition, including information processing, problem solving, and especially the 
ability to apply information to new situations. Corresponding delays in motor, 
communication, language, and socioemotional development present a picture of 
global developmental delay for these youngsters. Although cognitive delays are 
the necessary condition for inclusion in this chapter, the term general develop-
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mental delay or simply developmental delay will be primarily used as a means of 
underscoring the comprehensive delays common to these children and the corre­
sponding need for comprehensive intervention. 

In this chapter, we will explore and evaluate the impact of broad-based early 
intervention programs directed exclusively at children with these general devel­
opmental delays. The general characteristics of this population will be examined 
first with special emphasis placed on children with Down syndrome. This will be 
followed by a discussion of the nature of early intervention programs, including a 
brief history as well as descriptions of the various approaches and educational or 
developmental models applied to intervention programs that are commonly 
found in the field. With this information as background , the existing early 
intervention literature for young developmentally delayed children will be sum­
marized and presented in a manner designed not only to yield a .critical analysis 
of the effectiveness of these programs, but also to permit the detection of any 
meaningful and. consistent outcome patterns that may exist. Based on this more 
comprehensive analysis, a number of recommendations for the practitioner and 
other professionals will be generated. 

DEVELOPMENT AL CHARACTERISTICS OF DELAYED 
CHILDREN 

In general, developmentally delayed children tend to reach developmental 
milestones in a manner that is generally similar to that of nondelayed children, 
but at a much slower rate. All children with significant delays are likely to reach 
a lower final level of cognitive development but, as will be described, the actual 
rate, limits on development, and other characteristics vary with the nature and 
severity of the disabling condition. Although a pattern of general developmental 
delay may exist, differences across one or more areas of development in com­
parison to that which is expected on the basis of a child's overall cognitive level 
are not uncommon. Moreover, as discussed later, a number of qualitative dif­
ferences in developmental processes have been identified as well. 

The children described in this chapter are likely to be labeled as mentally 
retarded at some point once the clinical picture stabilizes. For this to occur, two 
major criteria, as defined by the American Association on Mental Deficiency 
(Grossman, 1983), must be met. The first involves lowered intellectual function­
ing as assessed by standardized tests of intelligence. Currently , although flexibil­
ity is stressed in this determination, an IQ below 70 will satisfy this criterion. 
The second criterion reflects aspects of impaired adaptive behavior, with 
milestone measures of social, motor, and communicative development being 
used to assess this dimension during infancy and early childhood. 

The psychometric assessment serves as the primary basis for the classification 
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of the severity of the developmental delay . Children with lQs below 20-25 are 
classified as profoundly retarded , those between 20-25 and 35- 40 as severely 
retarded, between 35- 40 and 50-55 as moderately retarded, and those scoring 
·between 50-55 and approximately 70 as mildly retarded. As a rough approxima­
tion, mildly delayed children develop at a rate about one half to two thirds that of 
nonnally developing children, and we can expect to see substantial developmen­
tal changes for the vast majority of these children, including walking and using 
language, during the early childhood period . In contrast, children with severe 
and profound delays make more limited progress toward major developmental 
milestones , with health, stimulation, and social interaction processes being pri­
mary concerns that extend throughout the first few years of life . 

In practice and in the descriptive literature, this classification scheme for 
severity is often simplified by dividing delays into only two categories: those 
children with severe impairments (an IQ below 50) and those with mild delays 
(IQs 50-70). Despite the simplification, this distinction appears to be a useful 
one, with many. important differences (apart from develoP.mental rates and pat­
terns) existing between children with severe and mild delays. From an etiological 
perspective, the cause for the conditions of approximately 50% of the more 
severely delayed children can be linked to identifiable prenatal problems in 
central nervous system development (Smith & Simons, 1975) , with as many as a 
third of this group having chromosomal abnormalities. Although Down syn­
drome is the most prevalent chromosomal abnormality, the presumption that the 
vast majority of these children belong in the severely del"ayed category may no 
longer be valid (see later discussion). 

Of the remaining 50%, approximately 10% of severe delays can be traced to 
problems during the perinatal and postnatal periods, with the final 40% falling 
into an undecided category in which no specific cause can be discerned. Howev­
er, most of the difficulties for a considerable portion of the children in the 
undecided group can likely be attributed to prenatal defects in development 
because other evidence such as the abundance of certain major or minor anomo­
lies that commonly co-occur are associated with prenatal onset (Smith & Simons, 
1975). In fact, children with severe delays typically have a number of associated 
disabilities also, especiaJly cerebral palsy and epilepsy (Jacobson & Janicki, 
1983). Moreover, for the most part only isolated cases of severe delays within 
families are found ; they are usually identified during the first 2 years and have a 
relatively small though noticeable association with socioeconomic status (Robin­
son & Robinson, 1976). 

In contrast, mild developmental delay generally is confirmed later, accounts 
for as much as 60-75% of all instances of delays during infancy and early 
childhood, and has a much stronger association with socioeconomic status; its 
causes are less likely to be prenatal in origin, as few recognizable syndromes or 
related evidence are associated with these milder delays (Herbst & Baird, l 983; 
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Opitz, 1980). It is important to note that children identified as having mild delays 
in early childhood appear to differ from the mildly delayed population that is 
identified later, during the school years. Specifically, although the etiology for 
some proportion of the children "in the mild group that is identified during early 
childhood may be associated with familia l-environmental factors , it is much 
more likely that the majority of children for whom familial- environmental influ­
ences are primary ones will not be identified until they are of elementary school 
age. As such , they constitute part of a yet to-be-identified or at-risk group of 
youngsters, as described in Chapter 2. Those mildly delayed children who are 
actually identified during the preschool period tend to be those who have some 
clear biological basis for their delays or for whom a strong suspicion exists that 
implicates organic factors . ln fact, a specific etiology can be identified for a 
substantial number of these children as early as 4 years of age (Herbst & Baird, 
1983). This group of mildly delayed children may also manifest more prominent 
problems than those identified later, either behaviorally or developmentally, 
which are sufficient to set them apart from normal variations in growth and 
development. When school age is reached , however, large numbers of new 
mildly delayed children are identified, with relatively few having an established 
etiological basis , and the association with socioeconomic status increases. 

These differences in the patterns of early identification for young developmen­
tally delayed children have important implications for the evaluation of the 
effectiveness of early intervention because it is primarily this unique subgroup of 
mildly delayed children in conjunction with those with more severe delays that 
find their way into early intervention programs. Moreover, because so many 
children, especially those under 3 years of age, have a clear biological basis for 
their delays, early intervention research efforts have often been organized within 
etiologically homogenous groups. This is especially true for children with Down 
syndrome, as a substantial number of early intervention studies have focused on 
this subgroup. Accordingly, as background for the analysis of the effectiveness 
of early intervention, the general developmental course and characteristics of 
young Down syndrome children will be described in the following section. 

Children with Down Syndrome 

Since the mid- I 970s, a more complete understanding of the character and 
expression of development of chi ldren with Down syndrome has been achieved 
through a series of extensive multidisciplinary studies. This examination of 
developmental characteristics has extended well beyond the traditional domains of 
cognitive and motor development, providing important insights into the social and 
emotional lives of these children as well as into underlying d~velopmental pro­
cesses. As a result, we now have a clearer appreciation of both the correspondence 
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that exists between the developmental characteristics of Down syndrome and 
normally developing children as well as an appreciation of areas of difference. 

At a descriptive level , the most straightforward and frequently used approach 
to gather information has been co track the developmental achievements of Down 
syndrome children through cross-sectional and longitudinal studies. For cog­
nitive development, continued but gradual improvement occurs (measures of 
mental age increase). However, the rate of development slows progressively, 
resulting in a general decline of measured intelligence throughout infancy and 
early childhood (Carr, 1975; J. A. Connolly , 1978; Melyn & White , 1973; 
Morgan, 1979; Share, l 975) . Although group differences between normally de­
veloping and Down syndrome children can be detecred during the first year of 
life through assessments of cognitive functioning, there is, nevertheless, a sub­
stantial overlap in level of functioning at this early age. However, as the decline 
proceeds from an average lQ of 55- 60 at 1 year of age toward a mean lQ of 40-
50 by the fifth year, Down syndrome children become a clearly distinct sub­
group, with only relatively rare instances of children scoring above the mildly 
delayed range. lt is not clear why their test performances decline, but it does not 
appear to be a result of a progressive deterioration of these children (see Carr, 
1975) . To some extent it may reflect a greater reliance on language-based test 
items, but much of the measured decline may well be traced to the fact that 
cognitive tests increasingly tap more demanding and general aspects of compe­
tence, adaptive behavior, and problem solving, thereby enhancing developmen­
tal differences in overall cognitive functioning. 

Accordingly , the majority of Down syndrome children, even by age 3 years, 
test at the mild, low mild , and high moderate range of intelligence. This is the 
case even for those studies whose testing procedures were such that relatively 
little decline was observed during this 3-year period (Reed , Pueschel , Schnell, & 
Cronk, 1980). lnterestingly, many of the early studies had suggested far greater 
limits on the cognitive abilities of Down syndrome children (see Connolly, 1978, 
for discussion) . lt appears that these changes in cognitive development from the 
early to more current studies can be attributed to improved environmental condi­
tions for Down syndrome children, including the positive effects resulting from 
less frequent institutionalization (see Centerwall & Centerwall , 1960) and the 
increased availability of a wide range of high-quality intervention services for 
handicapped children and their families . 

Even with improved cognitive status , variability in terms of severity of delay 
for Down syndrome children as a group remains extensive (Connolly, 1978; 
LaVeck & Brehm, 1978) . Although these individual differences have been found 
to be associated strongly with a number of biomedical factors (especially the 
correlations between the degree of hypotonia and severity of cardiac defects with 
lower intellectual performance [Cicchetti & Sroufe, 1978; Reed et al., 1980)). 
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the factors contributing to these differences are not well understood. However, 
despite this variability within the group, there appears to be consistency in 
cognitive development over time for individual children. In one longitudinal 
study in which children were evaluated at 9-month intervals from birth to 3 
years, considerable continuity was found (Reed et al., 1980). In particular, the 
shorter term correlation between 18 and 36 months on the Bayley Mental Scale 
was high (r = .72). Even the relationship between 6 and 36 months , a period of 
much less continuity for normally developing children (Honzik, 1976; Kopp & 
McCall, 1982), was unusually strong (r = .53). Overall, correlation coefficients 
remain especially high after 18 months of age (Kopp, 1983). 

Corresponding delays also occur in other developmental domains , but the 
pattern varies from area to area. Motor development, although showing less of a 
difference from normal achievements during the first year, soon becomes sim­
ilar to that of intellectual development (Carr, 1975; Reed et al. , 1980). Feeding 
difficulties during the first 3 years also show a similar but less pronounced 
course, with delays of L0-33% occurring in gumming, chewing, finger feeding, 
food grasping, spoon grasping, and related milestones (Cullen, Cronk, Pueschel , 
Schnell, & Reed, 198 l). Aspects of social development, although having a less 
delayed onset and a less noticeable decline , do display s ignificant lags (Cullen et 
al., 1981 ; Melyn & White, 1973; Morgan , 1979). For example, Vineland social 
quotients, which contain a substantial number of self-help items at lower age 
levels , decline from a mean of 7 L.4 at I year of age to 66.7 at l-3 years, and 
then to an average quotient of 57.3 at 3-5 years of age (Morgan , 1979). ln­
terestingly, not only do declines in these domains parallel one another on rhe 
average for the group, but, as might be expected, the domains themselves are 
interrelated for individual children . Specifically , the magnitude of the correla­
tions among motor, cognitive, and language development (see subsequent dis­
cussion) range from .5 to .8 within the first 3 years of life (Reed et al. , l-980) . 

The language development of Down syndrome children has been repeatedly 
found to lag considerably behind other developmental domains (e.g., Share, 
1975) . This discrepancy is apparent even in young children as measures of 
receptive and expressive language fall below that expected on the basis of their 
cognitive development and may be related to unusual deficits in vocal imitation 
skills (Mahoney, Glover, & Finger, 1981) or specific oral-motor dysfunctions. 
Observations by Greenwald and Leonard ( 1979) have also indicated that young 
Down syndrome children manifest substantial verbal language deficits in com­
parison to their level of cognitive (sensorimotor) development. 

Taken together, as evaluated in terms of rate of achievement of developmental 
milestones, Down syndrome chi ldren manifest substantial Jags in all domains . 
The typical pattern consists of the appearance of delays early within the first year 
and a progressive s lowing of the rate of development during the later period of 
infancy and early childhood. Social development seems to be least affected 
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during the first 3 years, whereas language development , especially expressive 
language , shows the most significant delays. For each child, progress across 
different developmental domaics is significantly intercorrelated and most Down 
syndrome children fall within the mild and moderate ranges of cognitive func­
tioning by age 5 years. Moreover, there is considerable individual consistency in 
relative rate of overall development across the early childhood period, and the 
degree of hypotonicity and severity of congenital heart disease are highly corre­
lated with developmental progress. 

Organization and Structure of Developmental Processes 

An additional and important question regarding the developmental charac­
teristics of Down syndrome children concerns the organization and structure of 
their cognitive processes as well as the relationship between cognition and other 
developmental domains. Correlations among different developmental areas have 
already been noted for milestone achievement, but information about interre­
lationships among processes and organizational features of development as com­
pared to normally developing children has particularly important implications 
with regard to the design of early intervention programs. 

These issues are not easily addressed but a number of creative research strat­
egies have provided useful and important working hypotheses. In one study, the 
organization of sensorimotor skills of Down syndrome children (including object 
permanence, means-end , causality, etc.) was correlated with those of normally 
developing children matched in terms of mental age. Comparisons revealed a 
high correspondence in skills between these two groups (Mahoney et al., 198 l ). 
Morever, the organization of these sensorimotor domains for Down syndrome 
children has been found to be related to language and communicative develop­
ment in a manner similar to that of normally developing children (Greenwald & 
Leonard, 1979; Mahoney et al. , l 981). 

A second line of research has focused on the correspondence between cog­
nitive and affective development. In the field of child development, recent the­
oretical and empirical advances have improved our understanding of the impor­
tant organizational processes of attachment, affiliation, fear/wariness, and ex­
ploration-curiosity, as well as their relationships to cognitive development 
(Sroufe, 1979). A large-scale longitudinal investigation (Cicchetti & Pogge­
Hesse, 1982; Cicchetti & Sroufe, 1978) has examined these cognitive-affective 
systems in Down syndrome children. In an extensive series of analyses, affective 
and cognitive development were shown to have as close an association for Down 
syndrome children as they do for normally developing children. Emotional reac­
tions producing smiling and laughter, negative affect (especially defensive reac­
tions to perceptual stimuli), patterns of attachment, interrelationships among 
different systems (affiliation , fear/wariness,etc.), and a correspondence with 
levels of cognitive development were all similar in their sequence, organization, 
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and relationships to those of normally developing children (Cicchetti & Pogge­
Hesse, 1982). Other developmental patterns, such as the emergence of self­
recognition , also appear to be similarly organized in Down syndrome children 
and to correspond to appropriate levels of cogniti ve development (Mans, Cic­
chetti , & Sroufe, 1978). 

Although considerable evidence exists suggesting that the major developmen­
tal processes of Down syndrome children appear qualitatively similar to those of 
normally developing children. the limits of this generalization have yet to be 
established. Caution in extending these findings is certainly warranted because 
relatively few processes have been probed to date and little information is avail­
able regarding the organizational features of Down syndrome children's develop­
ment beyond 3 years of age. Moreover, despite similarities in the structure or 
organization of developmental processes and the sequence of development, there 
are a number of characteristics of Down syndrome children that do appear to 
differ in important ways from nondelayed children. For example, although Down 
syndrome children' s symbolic play correlates with mental age as expected (Hill 
& McCune-Nicolich , 1981 ; Odom, 1981 ), the characteristics of their spon­
taneous play with objects can be clearly distinguished from normally developing 
children matched in terms of developmental level. Even with appropriate toys 
and a supportive and attentive parent available, Down syndrome children are not 
as socially oriented nor do they use materials as effectively as nondelayed chil­
dren. ln particular, they are more likely to fail to monitor others , to fa il to use 
opportunities to involve others in play adequately or initiate interactions, to have 
a more limited play repertoire, to fail to shift play activities readily, and to 
display frequent stereotypic and repetitive acts during play (Krakow & Kopp, 
1982, 1983). Moreover, research focusing on the pretend play of Down syn­
drome children has revealed that these youngsters move through a somewhat 
different developmental sequence from that of nonhandicapped children, particu­
larly in self-pretend play. In addition, Down syndrome children have unusual 
difficulty in progressing from single-scheme symbolic play (extending sym­
bolism beyond themselves) to combinatorial symbolic play (combining single or 
multiple schemes) , even though they appeared to be at the appropriate mental 
ages to do so (Hill & McCune-Nicolich , 198 1). 

Kopp ( 1983) suggested that these and other differences can be attributed to 
unusual deficits in information processing exhibited by Down syndrome chil­
dren. In particular, problems in attending, discriminating , encoding, transform­
ing, and transmitting complex or subtle stimuli may well underlie the failure of 
Down syndrome children to employ those interactive strategies necessary for 
appropriate developmental growth. 

Another major difference is the apparent difficulty these children have in 
expressing affection and in modulating physiological arousal. Overall, children 
with Down syndrome manifest a lower level of affective expression than their 
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normally developing counterparts , even when matched in terms of cognitive 
level (Cicchetti & Sroufe, l 978). lt is generally more difficult to elicit both 
positive affective responses, such as laughter to incongruous stimuli , and nega­
tive reactions, such as distress to separation and stranger approaches (Cicchetti & 
Serafica, 1981 ; Cicchetti & Sroufe, 1978). Even the full form of the early social 
smile of Down syndrome children appears reduced (Emde, Katz, & Thorpe, 
1978). This apparent inability to generate sufficient tension to create an affective 
response may be attributable to difficulties in processing the information pro­
vided by environmental stimuli as well as to specific deficits in physiological 
arousal. 

These cognitive-affective deficits are also likely to influence parents' judg­
ments of their infant's temperament. Despite many similarities in temperament to 
normally developing babies (although more Down syndrome children are consid­
ered " difficult" by parents) , the reduced arousal capacities of these children 
may lead parents to rate their children as lower in approachability. Similarly, 
difficulties in modulating arousal once threshold has been reached or the active 
roles parents must adopt during infancy in order to establish an interactional 
exchange can also influence temperament ratings of activity level (Bridges & 
Cicchetti , 1982). 

Emotional responses in infancy serve as a primary means of communication 
between caregivers and children. Absence of a normally differentiated and diffi­
cult-to-arouse (and settle) affective system in an infant can certainly have adverse 
effects on the nature of the caregiver-child relationship. As Cicchetti and Sroufe 
( 1978) point out: 

It may be that parents of Down syndrome infants need to extend themselves much more than 

the typical caregiver. since they must assume more responsibility for helping the infant to 

generate tension and affect and to become emotionally engaged in the situation. and they must 

accept greater delays in the development of fully differentiated affective expression (e.g . . 

laughter). Helping these infants sustain attent ion and build excitement is especia lly challeng­

ing. (p. 345) 

lnadequate signaling by Down syndrome children and related characteristics 
are likely to require unusual parental adjustments in order to provide develop­
mentally sound experien~es and to establish synchronous and affectively warm 
interactions. Caregiver-child interactions that are associated with language and 
communicative devel.opment are perhaps most easily disrupted. Existing re­
search suggests that, even at prelinguistic levels , Down syndrome children are 
much less interactive in parent-child communicative sequences than normally 
developing children at similar developmental levels. They tend to initiate far 
fewer interactions and are especially lacking in the use of eye contact to establish 
interactions, to "ask questions," or to receive information or comments on their 
ongoing behavior. Moreover, in contrast to those of normally developing chi!-
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dren, vocalization patterns of Down syndrome children are such that more vocal 
clashes with caregivers are likely to occur, proper tum-taking sequences are 
more difficult to establish, and parents are not able to expand upon their child's 
vocalizations and their intent as easily (Berger & Cunningham, 1983; Jones, 
1980). As a consequence , much of the work of communication falls to parents , 
and a pattern that becomes more and more directive appears to be a common 
result. Although it is understandable how such a style of interaction can develop, 
it may be important to try to establish more mutual and synchronous interactive 
patterns at prelinguistic levels with the Down syndrome infant because these 
patterns appear to form a crucial foundation for later language development 
(Bruner, 1977). Of course , the problems parents may experience in adjusting 
communicative patterns in accord with the abilities of their Down syndrome 
infants and young children are far from universal phenomena (Crawley & Spiker, 
1983; Rondal, L 978) . Nevertheless , it is not surprising to find that many interac­
tion difficulties persist. In fact, these problems may eventually be accompanied 
by a gradual decline in the amount of interaction between parents and children in 
the years ahead (Cheseldine & McConkey, 1979; see also Cunningham, Reuler, 
Blackwell , & Deck, 1981). 

Children with Other Biologically Based Delays 

The marked heterogeneity, in all respects , for children who have established 
or presumed biologically based developmental delays suggests that useful de­
scriptive information on the course and characteristics of their development is not 
likely to extend meaningfully beyond generalities associated with severity of 
developmental delay. Given widely varying etiologies in particular, it would not 
be surprising to find that certain qualitative differences exist between this diverse 
group of children and more homogenous subgroups such as those with Down 
syndrome. An example of such a difference can be seen in a study on self­
recognition. As discussed earlier, Down syndrome children show evidence of 
self-recognition when they reach appropriate developmental levels. However, 
when self-recognition tests are administered to a heterogeneous group of devel­
opmentally delayed children-children typical of those found in community 
based early intervention programs-responses are much more variable, with 
relatively few of these children showing any evidence of this cognitive achieve­
ment. This occurs even though assessed mental ages suggested that evidence for 
self-recognition should exist (Hill & Tomlin, 198 l). Other research has also 
reported differences between Down syndrome children and a heterogeneous 
group of developmentally delayed children in their degree of social orientation 
and the extent to which they are engaged in interactions with toys (Krakow & 
Kopp , 1983). 

Despite the fact that descriptions of the development and characteristics of 
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children with other biologically based delays must remain general , some impor­
tant patterns, many similar to those for children with Down syndrome, do nev­
ertheless emerge. ~or example, difficulties in caregiver- child interactions can be 

· detected early (e.g., Greenberg, 197 1), mismatches between parental speech 
complexity and children 's capacities are not uncommon (Cunningham et al. , 
1981 ), children fail to deploy their attention adequately and do not effectively 
use the social and physical environmental resources available to them during play 
(Krakow & Kopp, 1983), and highly directive and less responsive patterns of 
relating can develop (Terdal, Jackson, & Gamer, 1976)-all in a manner similar 
to that of the Down syndrome subgroup. Not only does their toy play Jack 
spontaneity and flexibility (Krakow & Kopp, 1983) , but developmentally de­
layed children seem unusually deficient in adopting systematic strategies in 
problem-solving tasks (Goodman, 1981). 

Moreover, the peer relationships of developmentally delayed children in gen­
eral during the preschool years show unusual deficits-deficits that exceed those 
that would be expected on the basis of their levels of .cognitive development 
(Guralnick & Weinhouse, 1984). Most developmentally delayed preschool-age 
children appear to have extraordinary difficulty in establishing more than simple 
social exchanges with their peers, a problem that can be traced in part to the 
directive pattern of caregiver- child relations, to unusual deficits in language 
development, to the existence of behavioral problems and to other aspects of the 
social environment (Guralnick, 1986). It may also be a reflection of the infonna­
tion-processing difficulties described earlier (Kopp , 1983), now applied to the 
problem of establishing social relationships with one's peers. Whatever the case 
may be, developmentally delayed children appear to be at risk for a host of 
developmental problems beyond cognitive delay. 

At a more global level, families in which a handicapped child is a member also 
appear to be unusually vulnerable to developing numerous problems (Cmic, 
Friedrich, & Greenberg, 1983). Yet such outcomes are far from inevitable; many 
families draw upon their resources not only to cope with but also to be enriched 
by their relationships with their handicapped family member. The nature of the 
outcome depends on a complex set of forces. Characteristics of the child and 
family as well as the availability of social support networks have been found to 
be important in governing the adaptive abilities of families (Cmic et al. , 1983; 
Gallagher, Beckman, & Cross, 1983). 

Finally, the value of tracking the development of diagnostic subgroups of 
children should be emphasized. Despite even substantial within-group vari­
ability , the developmental characteristics of diagnostic subgroups do provide 
some measure of control and can serve as a useful baseline for evaluating the 
effects of early intervention. As we have seen for Down syndrome children, 
specific developmental patterns for this subgroup have been reliably identified. 
The discovery of the fragile-X syndrome (Carpenter, Leichtman, & Say, 1982) 
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and fetal alcohol syndrome (Golden, Sokol, Kuhnert , & Bottoms, 1982; 
Steinhausen, Nestler, & Spohr, 1982) in recent years-syndromes involving 
relatively larger numbers of children-su·ggests the potential value of this 
strategy. 

NATURE OF INTERVENTION PROGRAMS FOR 
CHILDREN WITH DEVELOPMENT AL DELAYS 

The many problems likely to be encountered by young developmentally de­
layed children and their families provide an important framework for examining 
the effectiveness of early intervention efforts. Equally important, however, is an 
understanding of the nature, scope, and variations of the comprehensive inter­
vention programs themselves. Accordingly, prior to our analyses of the effec­
tiveness of intervention, a brief historical review of early intervention activities 
and a description of the major dimensions that characterize intervention pro­
grams will be presented. 

Historical Background 

Although prior to the 1900s a philosophical basis for the importance of the 
early childhood period existed (Lazerson, 1972), the actual catalyst for the 
development of educational programs may well have been the concern for chil­
dren growing up in the squalid conditions of poverty. According to Maxim 
(1980), important educational reforms for young children were stimulated by a 
number of concerned individuals living in different countries. Programs for 
young children living in poverty were initiated in the late I 800s-early 1900s by 
such individuals as Owen in Scotland, Frobel in Germany, McMillan in En­
gland, and Montessori in Italy. In many respects, these programs were developed 
to offer poor children the opportunity to thrive in a more healthy and intellec­
tually stimulating environment. 

Concerns for the child from poverty circumstances were extended in this 
country to concerns for retarded and other children with handicapping condi­
tions. There were two investigations conducted before the 1960s that offered 
promise for intervention with young developmentally delayed children through 
manipulation of the environmental context and/or the offering of educational 
programs during the early childhood period: the serendipitous but classic investi­
gation conducted by Skeels (Skeels, 1966; Skeels & Dye, 1939) and the pioneer 
work of Kirk (l 958) . 

The longitudinal study conducted by Skeels and his colleagues on two groups 
of infants placed in different environments produced remarkable findings. Ini­
tially both groups of infants were residents of an orphanage and were at first 
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testing found to be comparable and functioning generally in the retarded or low 
normal range of intelligence. Thirteen of these infants were placed in an institu­
tion for the retarded as " house guests" of a group of retarded 'females and the 
ward staff (Skeels & Dye, 1939). These 13 children came to constitute the 
experimental group who, because of marked improvement in this actually more 
stimulating environment, were adopted and left the institution. The contrast 
group was composed of the children who remained wards of the state and resided 
in an institutional environment. Some 30 years later a follow-up study was 
completed, and as Skeels ( 1966) reports: 

All 13 children in the experimental group were self supporting and none was a ward of an 

institution, public or private. In the contrast group of 12 children , one had died in adolescence 

following continued residence in a state institution for the mentally retarded, and four were still 

wards of institutions. one in a mental hospital , and the other three in institutions for the 

mentally retarded. In education. the disparity between the two groups was striking. The 

contrast group completed a median of less than the third grade. The experimental group 

completed a median of the 12th grade. (p.55) 

This investigation has been critic ized on methodological grounds, especially 
with regard to the exact nature of the disabilities of the subjects as well as 
concerns about the attribution of the difference between groups solely to the 
children 's early experiences (Clarke & Clarke, l 976; Ramey & Baker-Ward, 
1982). However, the potential for substantially altering the rate of intellectual 
development through environmental manipulation was established. 

In l 958, Kirk reported the first formal attempt at ameliorating delayed devel­
opment through early education. His investigation included 81 preschool chil­
dren between the ages of 3 and 6 years with IQs that ranged from 45 to 80. These 
children were classified as mentally retarded in line with the conventions of the 
time. The subjects were from four different groups: a community experimental 
group in which the children attended a community-based preschool program, a 
community contrast group who attended no preschool program, an institutional 
experimental group who attended an institutional preschool program, and an 
institutional contrast group who did not attend any preschool program. Upon 
completion of the preschool experience, the experimental subjects i.n both the 
community and institutional preschool groups out-performed the contrast sub­
jects. A follow-up after the first year of elementary school found that the initial 
differences between contrast and experimental community subjects tended to 
disappear either through an acceleration of the contrast subjects and/or limited 
change for children in the experimental group. Nevertheless, according to Kirk 
(L 977), " The conclusion we drew from this experiment was that intervention at 
the preschool level accelerates the rate of mental and social development, while 
no intervention at that age level tends to allow the rate of mental and social 
development to slow" (p . 7) . 
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· ln L 970 an extremely interesting monograph was published by the State of 
California' s Department of Mental Hygiene (Rhodes, Gooch, Siegelman, 
Behrns, & Metzger, 1970). This study was a follow-up of work completed by 
Stedman and Eichorn (1964) that compared the development of a group of LO 
home-reared Down syndrome children with 10 institutionalized Down syndrome 
children. Most comparisons in the Stedman and Eichorn study favored the home­
reared children and thus a further experiment was formulated to see if program­
matic changes in an institutional environment could produce changes in the 
Down syndrome children . 

Changes were made in the children' s physical setting, staff were specially 
trained, and a comprehensive intervention program was initiated. Training lan­
guage skills was the primary focus of the program. The reported result indicated 
that positive changes were seen in the language behavior, intellectual growth, 
and social skills of a population previously thought by many to be uneducable 
(Rhodes et al. , 1970). 

Taken together, the findings of these studies and a host of other factors 
suggesting that intervention during the first 5 years of life can have a significant 
impact on development (see Chapter l of this volume) set the stage for a major 
effort initiated at the federal level to foster the development of early intervention 
programs for developmentally delayed and other handicapped preschool children. 

Handicapped Children's Early Education Program 

In 1968 the United States Congress enacted the Handicapped Children 's Early 
Education Program (HCEEP). The major purpose of this federal program for 
young handicapped children was to develop, demonstrate, and disseminate effec­
tive early intervention models. Until recently the appropriations for the HCEEP 
have steadily increased, resulting in a growing number of programs and children 
being served. An article by Swan (1980) describes the considerable success of 
this federal venture as measured by the number of programs that have been 
continued in communities using local and/or state funds. In addition, an evalua­
tion report indicates the enormously positive impact of these programs (Little­
john Associates, 1982). Although much work needs to be done, there seems little 
doubt that from both historical and contemporary perspectives the impact of this 
federal program on the development of early i.ntervention programs for handi­
capped infants and preschool-age children has been significant. 

The final link to contemporary programs can be found in a number of exem­
plary programs developed in the early 1970s, many of which were supported by 
HCEEP funds . Descriptions of many of the notable programs that formed the 
groundwork for many of today' s programs can be found in the influential vol­
umes edited by Friedlander, Sterritt, and Kirk (1975) and Tjossem (l976). 
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CONTEMPORARY EARLY INTERVENTION MODELS 

Expectations of the effects of contemporary early intervention models can be 
conveniently divided into direct. impact, indirect impact, and societal benefits. 
Direct impact refers to program goals and objectives designed to alter the behav­
ior of the child and the immediate family. Most programs see changing the 
child's behavior and supporting the family as their primary objectives , and thus 
intervention strategies are developed to reflect this focus. Indirect impact refers 
to changes in the child and family members that permit maintenance of the child 
in the least restrictive setting in terms of educational placement. A second impor­
tant indirect impact is the family'' s or community's willingness to maintain the 
child in the home and community . 

Finally, many programs suggest that the impact of early intervention programs 
on the child and family produce benefits for society . In a state-of-the-art report 
compiled by Interact (Garland, Swanson, Stone, & Woodruff, L 981) it is argued 
that early intervention assists parents in maintaining their child at home , thus 
reducing the costs of institutionalization, which the community must bear. Simi­
larly, by maintaining developmentall.y delayed and disabled children more in the 
mainstream of regular education, significant savings to the taxpayer result as 
well (Bricker, Bailey, & Bruder, 1984). 

Early intervention services for developmentally delayed children from birth 
through 5 years of age are typically provided by community programs and 
include a range of children from those designated as at-risk to the most pro­
foundly impaired child. According to Filler (1983), the three service delivery 
models used by early intervention programs to serve these children are home­
based , center-based, and a combination of home- and center-based. Often pro­
grams for infants deliver services in the home setting. The target i.s the parent or 
caregiver who is helped to acquire effective intervention skills to use with the 
child. 

As implied in the name, the center-based model requires that the child be 
brought to an educational setting on a regular basis. The setting might be a 
classroom, a hospital , or a more informal arrangement. The focus in the center­
based models is usually the child; however, many center-based programs stress 
parental involvement and may even provide structured training for the parent. 

Some programs have adopted a combined approach in one of two ways. First, 
there are programs that stress training both in the classroom and in the home. 
Second, there are programs that serve children initially employing a home-based 
model and, after children reach a certain age or developmental level , they are 
transferred to the center-based component of the program. However, within 
these three basic service delivery models considerable variability can be found in 
terms of philosophical/curricular emphasis, instructional approaches, staffing 
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patterns, the nature of family involvement, the use of ancillary services, and 
assessment and evaluation strategies. These critical elements of early interven­
tion programs are discussed in the following section . 

Philosophical/ Curricular Approach 

An understanding of the philosophical orientation that underlies early inter­
vention efforts is essential. Intervention decisions-including the choice of as­
sessment and evaluation instruments, the determination of educational objec­
tives, the selection of strategies for fostering development, and the construction 
or adaptation of curricular materials-should be governed by the program's 
philosophical orientation or approach. 

Curricular approaches used by early intervention programs are distributed 
across a continuum from direct instruction (in which the child is given little 
choice over the nature of the instructional program) to those with an experiential 
emphasis (in which the child is free to choose from a variety of options through­
out the instructional day) . Harbin (1979) has suggested that current curricular 
models can be classified on the following continuum: experiential , Montessori , 
Piagetian, information-processing, diagnostic-prescriptive, or behavioral. As 
one moves away from the experiential end of the continuum the approach be­
comes increasingly teacher-directed . This is discussed in more detail . in the 
section on instructional strategies. 

The curricular emphasis chosen by a program not only guides its focus but 
should also dictate the content. The majority of programs providing services to 
developmentally delayed children tend to offer educational activities in a variety 
of developmental domains. The comprehensive nature of these programs is ap­
propriate because by definition infants and young children with developmental 
dalays tend to show deficits in many critical areas of functioning. There is often a 
need to assist the child in gaining skills in cognitive, communicative, social , self­
help, and motor areas, thus making mandatory a comprehensive curricular 
approach . 

Although programs can and do operate using a variety of orientations, a 
general developmental perspective encompassing many different models is most 
prominent. This orientation assumes that several underlying principles govern 
the nature and cause of growth and change. In particular, this position assumes 
that important developmental changes are both hierarchical and sequential. Cur­
rent developmental progress by a child involves the integration and reorganiza­
tion of earlier acquired skills, and development occurs in a general, consistent 
sequential order. In addition, this position assumes that many important develop­
mental changes result from the resolution of disequilibrium between the child's 
current level of development and the demands of his or her environment. The 
challenges posed by the environment must be neither too simple nor too difficult 
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in relation to a child's developmental level in order for positive change to result 
(Hunt, 196 l). The task of the interventionist within this model is to structure the 
environment in such a way as to place increasing demands on the delayed child's 
current level of functioning. By requiring the child to adapt actively to greater 
and greater environmental demands , growth and change are promoted. Finally, 
the approach assumes that what is critical to development may be specific behav­
iors in some cases, but often interventionists are addressing issues related to 
broad conceptual aspects of development, which require consideration of issues 
related to integration and interrelationships across behavioral domains. 

Instructional Strategies 

The instructional strategies adopted to present the curricular content often rely 
on some form of environmental programming, however implicit it may be ac­
cording to varying curricular models. As articulated in behaviorally based strat­
egies, the teaching staff arrange events to elicit and reinforce the occurrence of 
specific behaviors by the children. However, the rigor and rigidity with which 
the behavioral technology is employed varies considerably across programs. 
According to the Harbin (l 979) continuum, a fair generalization might be that 
those programs reflecting the more teacher-directed approaches are the programs 
that tend to begin training focused on highly specific educational objectives using 
well-controlled presentation formats. As the child shows progress in the acquisi­
tion of the educational objective, the instructional presentation shifts to encour­
age generalization of the response to other settings and appropriate conditions. In 
contrast, those programs that are more child-directed tend to employ a more 
flexible use of this strategy. The child is encouraged to use a specific behavior in 
a variety of settings and conditions with the primary goal of making the response 
functional for the child. Once the response becomes functional, the use of well­
controlled presentation formats is reduced. Application of an instructional tech­
nology requires that staff be skilled behavior managers and programmers if 
children are to make adequate progress. 

Although the application of behaviorally based instructional strategies has 
been effective in many situations and for certain groups of children, researchers 
with a more cognitive orientation have questioned the utility and/or gener­
alizability of the skills taught to children under such rigorously controlled and 
structured regimes. It is possible that these regimes tend to minimize flexibility 
and adaptability in that children are reinforced for careful adherence to an adult 
imposed structure. Flights of fancy , initiation of novel behavior, and variations 
in specified routines are not encouraged and may even be discouraged. More­
over, the technology often has been used to teach specific responses rather than 
to assist children in developing generative strategies that lead to problem solving 
and independence. Those favoring a behaviorally based technology argue that 
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the general strategy is sound but rather the manner in which interventionists have 
applied it needs correction. 

Contemporary views held by many interventionists tend to favor instructional 
approaches that specify the goals and objectives for the child but leave the 
implementation to be decided, in part, by events occurring in the environment 
and by the interests of the child. For example, an educational goal might be to 
assist the child to use more agent-action-object phrases. Rather than using 
specific drills on a set number of predetermined phrases, the interventionist 
capitalizes on opportunjties that arise during the day to stimulate the use of the 
targeted language forms . Using such an approach requires careful attention to the 
daily activities to assure that each child is receiving adequate training on selected 
objectives. Often it is difficult to monitor the training of each objective, and 
successful employment of such a system requires systematic collection of data on 
the child ' s progress toward specified objectives . 

Family Involvement 

lncreasing numbers of programs are considering the family to be an integral 
member of the intervention team. From the development of individualized edu­
cational plans (IEPs) to their implementation, parents in particular are consulted 
and involved in the decision making and participate in many aspects of the 
educational- therapeutic effort for their child. An underlying princi.ple of family 
involvement is to begin intervention sufficiently early in order to prevent or 
minimize potentially difficult or distressing parent-child and/or child-family 
relationships from developing. A second principle of family involvement focuses 
on the need for an ecological approach to intervention in order to assure max­
imum development in the young delayed child. As Bronfenbrenner (L975) has 
suggested, all elements of a child's environment need to work in concert if 
maximum benefit from intervention is to occur. An exceptionally fine preschool 
program can probably offset the effects of a nonstimulating after-school environ­
ment only partially. There is a need to coordinate home and school expectations, 
which demands designing an intervention program that includes as many facets 
of the child's life as possible . 

The family situation itself should dictate where, when, how, and in what areas 
to begin intervention. As is done when designing child-related programs , it is 
necessary to assess the family situation, select objectives, intervene, and then 
evaluate progress toward the established objectives . It is also essential that most 
intervention programs that involve families be based on a balanced blend of a 
family's emotional needs, on information and assistance within the community, 
and on skill development. Moreover, families included in programs often have 
widely disparate cultural backgrounds, availability of resources , demands on 
their time and energy , educational experiences, belief and value systems, and 
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interests. Such divergence mandates program flexibility and individualization 
both in intervention objectives for families and in the method of reaching those 
objectives. 
· It is our contention, as well as that of many parents, that the professional 
should avoid becoming " the expert" and telling the parent what to do and how 
to do it (Roos , 1977; Sullivan, 1976). Rather, it is more helpful if a cooperative 
relationship evolves in which each individual contributes valuable information 
and skills. Becoming a member of the team is a responsibility that should be 
taken seriously be every parent and by every professional. 

Training and Deployment of Staff 

The professional staff is responsible for the shape and flavor of a program's 
content. The way in which the staff conducts the program is influenced by at 
least two important variables: the quality of their training and the fidelity with 
which they adhere to established program goals and objectives. No doubt other 
factors could be specified as well, but these two seem of overriding importance. 

Personnel working in early intervention programs can be divided into two 
categories: direct service and support service. Direct service individuals are those 
interventionists , teaching aides, and/or parents who interact with the child on a 
regular and consistent basis; for example, the classroom teacher in a center-based 
program or a parent trainer in a home-based approach. Early interventionists and 
other direct service personnel are called on to fill a number of roles including 
developmental specialist, behavior man~ger, synthesizer, and evaluator. These 
roles have been discussed in detail by Iacino and· Bricker (1978). 

Support personnel include specialists such as physical therapists or commu­
nication specialists who have been trained in specific areas. The importance of 
obtaining the input and support of specialists from numerous health , educational, 
and social and behavioral disciplines is axiomatic for early intervention pro­
grams. In fact, prior to the initiation of a program a multidisciplinary diagnostic 
and assessment process should be conducted on each child. This often requires 
the participation of a physical therapist, occupational therapist, communication 
specialist, psychologist, medical personnel , and possibly others. Once a plan is 
developed on the basis of these assessments, the appropriate specialists should be 
available to formulate the daily intervention plan, to teach or supervise the direct 
intervention personnel in the delivery of the necessary therapeutic routines, to 
provide direct service as needed , and to evaluate the child's progress. 

As indicated earlier, contributions from a variety of professionals are essential 
to the delivery of quality services to the delayed infant and young child. Because 
most programs cannot support a cadre of needed professionals on a full-time 
basis, specialists can be effectively used by adopting a consulting model. In such 
a model, the specialist functions primarily as an evaluator and consultant who 
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subsequently monitors the implementation of the developed program. The prima­
ry hands-on training of the child is provided by the classroom or home visitation 
staff and parents , rather than by specialists.· 

The consulting model has been adopted by many programs , in part because of 
financial ex igencies; however, many staff, parents, and specialists have become 
convinced that, despite limitations for certain complex procedures , this model 
can be effective. Established training or therapeutic regimes can be employed 
throughout the day rather than for only brief periods when the specialist works 
directly with the child. Such practice increases total training time as well as 
enhances generalization across settings, people , and events (Bricker, 1976). 

Assessment and Evaluation 

The development of an evaluation plan and its implementation are essential for 
effective intervention. Evaluating individual change and programmatic impact 
requires that intervention methods and systems have appropriate evaluation pro­
cedures. Evaluation techniques should be able to determine the format and de­
gree of success of intervention for individual children as well as the impact of 
programs on groups of children . Thus , evaluation serves three distinct but com­
plementary functions: It guides the development of individual programming, it 
provides feedback about the success of individual programming, and it yields 
information for determining the value of an intervention system des igned to 
benefit groups of children . 

The need for a comprehens ive evaluation of the child requires that the assess­
ment battery be carefully constructed. This battery should tap the child's abilities 
across a wide range of domains because educational plans will be constructed on 
the basis of the initial assessment information . Second, assessment instruments 
should be geared to the developmental age of the child. Third , the evaluation 
instrument or format should be usable by available program personnel. Selection 
of a sophisticated instrument that cannot be administered appropriately by pro­
gram personnel is of no value. Fourth, at least some of the assessment/evaluation 
tools should yield information that can be used to formulate educational objec­
tives and related program plans. Finally, in addition to the more global assess­
ments or evaluations that are administered at specific intervals, programs should 
develop procedures for the collection of daily or weekly probe data that indicate a 
child's progress towards established short-term educational or developmental 
objectives (Guralnick, 1975). 

A useful assessment/evaluation system is essential for monitoring the impact 
of an intervention program . Accountability for all concerned is essential. Unfor­
tunately, as will be seen , evaluation has not been given a high priority in many 
programs because resources have been limited. Accordingly, programs have 
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differed widely in the comprehensiveness of the initial assessments as well as 
their monitoring and summary evaluation efforts. 

OUTCOMES OF EARLY INTERVENTION FOR 
DEVELOPMENTALLY DELA YEO CHILDREN 

With this information as background, the remainder of the chapter wi ll be 
devoted to an analysis of the effectiveness of early intervention efforts for chil­
dren with developmental delays. Studies selected for this review consisted of 
those that were published in 1975 or later and were found in peer-reviewed 
journals or professionally edited book chapters. To be included, a study must 
have reported child change measures, not only parent-related outcomes. Of equal 
importance, each study selected must have been designed to provide a compre­
hensive, broad-based program and have attempted to evaluate systematically the 
impact of early intervention within that framework. To facilitate discussion of 
these outcomes, the analysis has been divided into programs that served only 
children with Down syndrome and those that served children with general bio­
logically based delays. Within each group a detailed table is provided consisting 
of a study-by-study summary of information on the nature of the intervention, the 
intervention parameters , the setting of the intervention effort, the role of parents, 
characteristics of the participating children, the experimental design , the out­
come measures, and the results. A discussion of the outcomes for each group 
follows in an effort to draw at least tentative conclusions from these investi­
gations. 

Outcomes for Children with Down Syndrome 

Despite the importance of and enormous intere·st in an evaluation of the effec­
tiveness of early intervention programs for children with Down syndrome, only 
11 studies met the criteria for inclusion in this review. Nevertheless, as inspec­
tion of Table l will reveal , a number of important characteristics and patterns did 
emerge. Virtually without exception , these early intervention efforts reflected a 
very strong reliance on a developmental framework as the basis for setting 
educational goals and objectives, and progress was evaluated in terms of change 
in each of a variety of developmental domains. As noted , programs were com­
prehensive, attempting to influence the general course of development including 
cognitive, language and communicative, personal-social, and gross motor areas. 
However, some programs did provide a special emphasis that was consistent 
with the interests of the designers, such as specific feeding training (Connolly, 
Morgan, Russell, & Richardson, 1980), language development (Kysela, Hill-
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TABLE I 

Summary of early intervention studies for children with Down Syndrome0 

Reference 

Aronson & Fallstrom 
(1977) 

Bidder. Bryant. & Gray 
(1975) 

Nature of intervention 

!ns1i1u1ion-based program. 
implemented by a 
junior psychologist 
under guidance of 
authors: most training 
was individualized and 
formulated 10 stimulate 
sensory. self-help. 
cognitive. motor. 
memory. emotional. 
social. and aucntional 
areas; normal 
developmental 
sequences provided the 
basis for systematic 
training 

Mothers received training 
on behavior 
modification techniques 
as they related 10 
delayed children: 
effons designed to 
encourage increased 
verbal and social 
interactions with child 
at home and toward 
greater competence and 
independence: training 
focused on all 
developmental domains 
and was individualized 
for each child; mothers 
recorded data based on 
home-training sessions: 
a discussion group 
relating to family and 
persona! problems was 
also pan of the 
program 

Intervention parameters 

Intervention time span 
was I! years: training 
sessions twice a week 
for a period of between 
15 min and I hr: 
journals kept for each 
child on a weekly basis 
for continuing training 

MOlhcrs in treatment 
group received 12 
training sessions over a 
6-month period. 2 hr 
per session: more 
intense (weekly) al 
beginning of the 6-
month period: l 
meeting for fathers and 
baby-sitters 

Selling 

Institutional-based. 
psychologist trainer 
with input from authors 
for continuing training 
programs 

Home-based for 
intervention but 
mothers received 
training al center 

Role of parents 

No children ever lived at 
home I all entered the 
nursing home between 
ages 4-10 mon1hs1: 
Nursing home provided 
normal preschool 
program but no 
involvement with the 
specialized training 
program 

Mothers were recipients 
of training and 
counseling. and were 
the primary service 
providers: records and 
data were collected by 
parents over the 6-
month period 

yard , McDonald, & Ahlsten-Taylor, 1981; Rynders & Horrobin , 1980), or cog­
nitive and language training (Clunies-Ross, l 979). 

An additional characteristic of these programs was the structured and directive 
nature of the intervention activities. Many programs described highly specific 
objectives, often conducted on a one-to-one or small-group basis with careful 
monitoring of progress on each of the objectives. A considerable number of 
programs relied extensively and explicitly on behaviorally based teaching strat-
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Child charac1eris1ics 

16 Down syndrome children 
living in a nursing home; 
experimental group had mean 
CA = 52. 7 rrange 26-69>: 
MA = 20.6 (range 19-34): 
DQ = 39.4 (range 24--19): 
control group hud mean 
CA = 51.J 1rangc 21-68). 
MA = 20.6 (range 13-35). 
DQ = 40.5 (range 18-57) 

16 Down syndrome children 
ranging in age from 12 10 33 
mon1hs panicipa1cd in 1he 
study: experimen1al group 
mean CA = 23.8 mon1hs: 
con1rol group 24.5 months: 
based on Griffi1hs Mental 
Development Scale. the mean 
MA of the experimental group 
was 16.6 months and 1he 
con1rol 14.8 mon1hs al 
beginning of s1udy 

Experimental design 

Children matched by age and sex 
and dh·ided in10 experimental 
and conlrol groups: MAs and 
DQs were almos1 idenlical al 
beginning of s1udy for groups 
established in this manner 

Outcome measures 

Griffi1hs Mental Development 
Scales with 1hc 6 subscalcs of 
motor function. pcrsonalsocial. 
hearing and speech. eye-hand 
coordina1ion. pcrfonnance. and 
prac1ical judgment: bo1h groups 
1cs1cd every 6 mon1hs: 12 
monlhs af1cr training was 
ct1mple1ed retesting of ho1h 
groups for follow-up was 
carried ou1 

Children matched with regard to Griffiths Mental Dcvclopmen1 
CA. MA. and sex were Scales: maternal rcpons 
divided in10 two groups 
IN = 8 per group): 
experimental group mothers 
received training on behavioral 
1cchniques and counseling bu1 
con1rols only received typical 
interact ions with health visitor 
and general praclitioner: lester 
not aware of children's group 
membership 

137 

Rcsulls 

lntcrvcn1ion group ~howcd 
greater increases in mental age 
fa\ crage gain = 10.5 nlllnth>l 
and at a more rapid ra1c than 
wn1rol group 1average 
ralc = J.5 mon1hs>: held 
ucrns> all 6 subscalcs: All 
gains were progressive for all 
inlcrvcntion .:hildren: Jurin!! 
1hc 12-monih follow-up. no 
siatistically signilicant 
di ffcrences were found 
between the two groups in lotal 
tes1 scores: note 1ha1 5 of 8 
in1crvcntion and 3 control 
children were moved 10 01her 
institulions during this no· 
treatment period 

Significant differences in favor of 
the intervention group were 
found for language (mean gain 
6.56 vcrsu;, 2.56 mon1hsl and 
pcrfonnancc (mean gain 7 
months versus -l .J7 monthsl 
scales of lhc Grifli1hs: a strong 
trend also noted for the 
personal-social scale: 1hc 
overall. locomotor. and cyc­
hand 'Cales did nOI reveal any 
differences bc1wcn the 1wo 
groups: m<llhcrs reponcd 
increased knowledge and skills 
abou1 1heir child's development 
and improved morjle 

(continued) 

egies (e.g., Bidder, Bryant, & Gray, 1975; Hanson & Schwarz, l 978; Hayden & 
Haring , 1977; Kysela et al., 1981). Even when intervention was to be adminis­
tered primarily by parents, detailed written materials and requests to collect 
progress data were considered vi tal aspects of the overall intervention strategy. 
Although there was an emphasis on behavioral objectives and goal setting, only 
about one third of the programs appeared to have a highly developed curriculum 
in a form that cou ld be disseminated to others for replication. 
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TABLE I (Continued) 

Rercrcnce 

Clunics-Ross ( 1979) 

Connolly. Morgan. 
Russell. & Richardson 
(1980) 

Nature of intervention 

Center-based and home­
based instruction: 
Parent training provided 
in child management 
and home teaching: 
center-based program 
conducted by parents 
under staff supervision; 
curriculum consisted or 
comprehensive. 
structured programs in 
6 developmental areas: 
50% of instructional 
time focused on 
cognitive and language 
areas: nonnal 
developmental 
sequences provided 
guidelines for major 
objectives 

Interdisciplinary program 
with proressional 
leaching child and 
demonstrating 
techniques to parents 
for later home use: 
specific feeding training 
was singled oUl; 
general developmental 
model was basis with 
emphasis on intensive 
motor and sensory 
stimulation; group 
counseling and suppon 
for family was also 
provided 

Michael J. Guralnick and Diane Bricker 

Intervention parameters 

3 intake groups () 
separate years); 
intervention time 
ranged from 4 months 
to 2 years; initial 
assessment occurred 
within 2 weeks of 
enrollment; children 
attended the 
intervcnt ion program 
2- 3 times per week (6 
hr toial time/week): 
prescribed instruction 
was conducted in small 
groups ( I staff to 2-3 

children). or on a I­
to-I staff-child basis: 
program objectives 
monitored each session. 
program reviews every 
2 weeks: parent 
received I 0-week 
!raining course: home 
leaching was conducted 
by parents 3 15-min 
sessions per day 

3-year program if enrolled 
early: maximum time. 
binh 10 3 years: first IO 
weeks in spring and 
fall . I-hr group 
sessions. I-hr 
individualized child 
teaching by 
professional alone . and 
I hr in group 
counseling with a 
professional to discuss 
issues and problems 
weekly: winter and 
summer. periodic 
follow-ups for 
evaluating and updating 
program: length or 
intervention varied for 
child but not continued 
after 3 years of age 

Selling 

Center-based for 
interdiciplinary team 
instruction. home-based 
parental instruction. 
parent training for 
implementation or 
home-based instruction 

Center-based for 
demonstration purposes 
but parents were 
expected to carry out 
home programs 

Role or parents 

Provide generalization and 
consolidation of centcr­
based programs: 
primary responsibil ity 
for self-care programs 

Parents were primary 
service providers: 
instructed in gcm•ral 
procedures and received 
counseling services 
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Child charac1cris1ic' 

16 Down syndrome children (35 
· irisomy 21 . I 1mnsloca1ion): 

avcrJgc age al intake 1-l .3 

111on1hs. age range 3-37 

months 

Al age of intervention: Down 
syndrome. 0- 2.5 years: 20 or 
original .JO children in group 
reassessed al 3.2- 6.3 years 

tX = 4.5) 

Experimental design 

Prc- posl without control or 
comparison group: progressive 
de\'elopmen1a) achkvcments 
compared 10 initial assessment 

on Early Intervention 
Developmental Profile IEIDPI: 
outcomes compared 10 
normative paucms or Down 
syndrome children on existing 
developmental research (no 
systematic intervention) 

Post-only comparisons with a 
specially constructed control 
group (no rundom assignment I: 
matched on children referred 10 
demonstration center but not 
enrolled in an El program 
(N = 53): same CA and 
parental educational level as El 

Outcome measures 

EIDP administered at -I-month 
intervals following initial 
assessment: reponeu in mean 
developmental indc., scores 

Stanford-Binet or Cauell lnfon1 
Intelligence Scale. Vineland 
Soci;il Ma1uri1y Scale 
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Results 

Progrc•sive achievements or 
indi"iduals ranged from large 
10 modera1e a> measured by 
1kvclopmcn1;il index 'cores: 
continuous increments in 
devclopmcn1al 4uu1ient were 
nolcd : for cognitive and 
language indices. children were 
developing at u rate of 

approximately 60'h- of CA: 
aflcr 12- 10 munihs or 
in1erven1ion. children scored at 
about 80',f or CA : simil ar 
impro\'emcn1s occurred on 
other developmental domains: 
oulcomes substantially 
replicated over J intake groups: 
younger group> began al higher 
devclopmenial levels and 
maintained superiority over 12 
months: also. the da1a 
sugi;ested that rate or 
developmen1al progress was 
mosl rapid in 12- 23-monlh age 
i;roup 

S1a1is1ically signilicant gains in 
IQ in favor of El group 
(,"( = 54.7 vcrsw. -12.91 and in 

SQ !X = 64.-l versus 55.51: 
65'h- or children in El in mild 
AAMD level versus 24.5'h- in 
comparison group: no El 
children classilied as 
severe/profound for El versus 
I 9'h- for comparison 

(co111i1111ed) 
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TABLE I ( Co111i1111ed) 

Reference 

Hanson & Schwan 
(1978) 

Hayden & Dmitriev 
(1975) 

Hayden & Haring ( 1977) 

Nature of intervention 

Staff member visited 
homes week I y or 
biweekly. evaluated 
child's developmental 
status and established 
goals in conjunction 
with parent: detailed 
educational programs 
were provided as well 
as general 
recommendations for 
social and physical 
activities 10 promote 
development: normal 
dcvclopmcnlal model 
with milestones as 
goals using 
behaviorally based 
teaching procedures 

Interdisciplinary center­
based model preschool 
program: structured 
program based on 
developmental 
sequences and 
behavioral object ives 
across all 
developmental domains; 
intensive. 
individualized program 

Michael J. Guralnick and Diane Bricker 

Intervention parameters Seuing 

Average age of entry into Home-based program 
program was 1-1 weeks. 
with average program 
involvement 24.4 

months (range 15-30 
months); parents were 
requested to carry out 
4-5 different programs 
weekly wi th their child 
( 10 trials per day per 
program) 

Variable length of time 
spent in program: 
children in model 
preschool panicipatcd 
in intensive activities 
I l-2 hr. 4 days per 
week 

Center-based program 

Role of parents 

Primary service providers 
with advice and 
teaching of staff home 
visitors 

Active i
0

n all aspects of 
model program: parents 
trained 10 use strategics 
at home and panicipatc 
in child's classrooms: 
attend parent meetings 
and group conferences 

Parental involvement was a significant component in almost all 11 programs , 
and many were primarily home based. For infant and toddler programs , in 
particular, parents were either trained to be the primary service provider (e.g., 
Hanson & Schwarz , 1978; Rynders & Horrobin , 1980), or to provide additional 
programs at home, often reinforcing , supplementing, and generalizing lesson 
activities (e.g., Clunies-Ross, 1979; Kysela et al. , 1981 ; Piper & Pless, 1980). 
Overall , the instructional burden for younger children was placed clearly on 
parents, with considerably less emphasis on counseling and support (but see 
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Child charmcristics 

12 Down syndrome children ( 11 

1risomy 21. I mosaic). mixed 
socioeconomic backgrounds: 
included lirst 12 children 

referred from medical and 
social service agencies for 

intervent ion program: 4 
children had significant cardiac 

dcfocts 

94 Down syndrome children 
(95'7o trisomy 21. 3% mosaic . 

2% 1ranslocation1: analyses 

included children from model 
program now in public school 

(N = 13: median CA = 96 
months): those currently 

enrolled in model preschool 

tN = 53: median CA = 42 
months): and those enrolled in 

public school but no model 

preschool experience (contrast 

group: N = 28: median 

CA = 11 8 months ) 

Post-only design with 

comparisons to published data 
on home-reared Down 

syndrome childrcn·s 

developmental milestones who 

were not enrolled in early 
intervention programs 

Nonequivalent contrast group: the 

experimental group had 
auendcd the model preschool 

program while the control 

group. some of whom were 
matched for age with the 

experimental group. auended 
other programs: single scores 

taken from the child·s 

performance on the Down·s 

Syndrome Performance 
Inventory were used to 

examine the relationship 
bet ween age and 

developmental level across 
children of different ages: both 

groups were similar on 

assessed demographic 
variables: data on children 

currently enrolled in the 
preschool were used for 

additional comparisons 

Outcome measures 

Specilic age of auainment of 

developmental milestones 

selected from different 
instruments: comparison data 

based on Share ( 1975). Share 
& French ( 1974 ). and Share & 
Veale ( 1974) 

Down·s Syndrome Performance 

Inventory. Peabody Picture 

Vocabulary Test or Stanford­
Binet: Denver Developmental 
Screening Test or Vineland 

Social Maturity Scale 
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Results 

In comparison to · ·normative .. 

group. children in the 

imcrvenLion program auaincd 
many motor and pcrceptual­

motor milestones (e.g . . ro lls 

over. reeds with lingers. walks 
with no suppon I at an earlier 
age and with much less 

variability in time of 

auainmcnt: delays in 

comparison to normal 

development were still 

apparent 

Preliminary results suggest that 
model children do not show 

typical decline based on the 
Down·s Perfom1ancc Inventory 

al ccnain ages: grnduates o r 
model program and control 

group show variable changes 
but model group at higher 
overall level 

(cominued) 

center-based comprehensive programs, e.g., Hayden & Haring, 1977; Ludlow & 
Allen , L 979) . 

In contrast to the consistency of parental responsibilities , the intensity and­
duration of intervention programs varied widely. With regard to intensity, com­
prehensive center-based preschool programs for Down syndrome children typ­
ically ranged from 2 to 5 hr per day. During that time , extensive services were 
delivered within a model that usually designated certain portions of the day for 
different developmental domains . Although each developmental area presum-
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TABLE 1 ( Co11ti1111ed) 

Reference 

Kysela. Hillyard. 
McDonald. & Ahlslen· 
Taylor I 1981) 

Ludlow & Allen I 1979) 

Nature of intervention 

Direct and incidental 
leaching methods used 
in recognition of 
dcliei1s in aneniion. 
memory. and 
generalization within a 
behaviorally based 
model: emphasis on 
language. bu1 teaching 
uc1ivi1ies included 
cognition. motor. self· 
help. and play 

Center-based 
interdisciplinary 
program providing 
in1crven1ion and 
planned preschool 
ac1ivi1ies: supponivc 
counseling and training 
of mothers also offered: 
home-based program 
requested 10 be 
administered daily as a 
cominua1ion of cenlcr­
bascd program: 
program geared 10 
individual needs and 
curriculum consisted of 
speech s1imula1ion. 
self-help training, 
locomotor !raining. and 
social development: 
guidelines for teaching 
objectives provided by 
devclopmenlal chans 
and assessme.n!S 

Michael J. Guralnick and Diane Bricker 

Intervention paramcicrs 

2 groups of chjldren I 2!-
6 years) anended half· 
day sessions -l-5 days 
per week in center· 
based program: Jail y 
individual language 
sessions and group 
activities: I day a week 
given to maintenance 
checks: no information 
provided on in1cnsi1y or 
frequency for home­
bascd programs: 
children in both ccnter­
based and home-based 
programs began at 
different times <home­
bascd mean age at 
initiation 13.5 months. 
center-based mean age 
al initiation all under 
ag~ 3) and moved 
through the program at 
differing rates: total 
lenglh of program 
varied and was not 
specified clearly bu! 
intervals spanned a 
period of 6-8 months 
for some children and 
12-1 4 months or 
longer for others 

Intervention groups 
panicipa!ed in a 
developmental clinic 2 
hr. 2-3 limes a week: 
some children allcndcd 
play groups or nursery 
schools: Adull-lo-child 
ratio was usually I· 
to- I: duration of 
program varied wi!h 
age of entry. but all 
children panicipated for 
al least 2 years prior lo 
their 5th binhday 

Selling Role of parents 

Home-based until 2! lmplcmcntalion of home. 
years. !hen center-based based programs as 

primary leaching 
agents: collection of 
criterion data: provide 
parcnl-initialcd 
situations and 
opponuni1ics for 
gcneralii.ution for 
children enrolled in 
center-based program 

Center-based for 
interdisciplinary 1eam 
instruction. parental 
counseling and suppon: 
home-based for 
continued s1imula1ion: 
nom1al playgroup 
involvement when 
prescribed for specific 
children to futhcr 
independence and 
social accep1abili1y 

Parental pan icipalion in 
every area of center 
and home-based 
programs: supponed by 
other parents: kepi 
progress repons for 
home training 
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Child characteristics 

Home-based program, 22 
children r 13 male. 9 female): 
binh 10 2! years of age; mean 
age in1crvcn1ion initialed was 
13.5 months: program included 
19 Down syndrome children. J 
undiagnosed: 64% had other 
serious medical problems; 
center-based program. 8 Down 
syndrome children. 3 with 
associated serious medical 
problems Cintcrvcntion began at 
a mean of 28.-1 months) 

72 Down syndrome children in 
in1crvcn1ion group. 79 in 
home-reared comparison. and 
33 in institutional comparison 
group: followed until 10 years 
of age: groups similar in 
socioeconomic status. family 
size. and parental age 

Experimental design 

Pre-post only; comparisons based 
on normative test data in relation 
10 the expected decline in 1es1 
pcrfom1ancc over time 

Prc- posl with 2 comparison 
groups: ( I) children living at 
home nm receiving 
intervention and (2) children 
placed in residential care prior 
to their second binhday: no 
random assignment: ponions 
were retrospective 

Outcome measures 

Bayley Scales of Infant 
Development. Stanford-Binet 
lmclligence Scale. and Reyne II 
Developmental Language 
Scales. but used developmental 
rates because nom1s often were 
below children 's level 

Stanford- Binet and Griffiths 
Scale as well as school 
placement infomrnlion 
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Rcsuhs 

Children' s rate of development 
increased significantly as 
measured by the Bayley or 
Binet during the first 6-8 
months of intervention and was 
maintained during the 
subsequent 6-8 months for 
both home- and center-based 
programs: children in the home 
program maintained even 
progress in expressive language 
but those in the center program 
had accelerated development: 
Boih center-and homc-ba.~cd 
groups had an increased 
comprehension ratio during the 
lirst 6- 8 months and continued 
a positive trend from that point 

The intervention group scored 
higher on the standardized tests 
panicularly on pcl'lional- social 
and speech development: 
school placement suggested 
that early intervention helped 
10 integrate children into the 
normal community 

(continued) 
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TABLE 1 (Co111i1111ed) 

Reference 

Piper & Pless ( 1980) 

Rynders & Horrobin 

(1980) 

Na1ure of in1ervcntion 

Center-based program 

consisting of an 

interdisciplinary learn 

wi1h assignment of one 

s taff member per child 

to be 1hc primary 

thcrapis1: Parent 

training provided in the 

fonTI o f demonstration 

and sets of wri1ten 

instructions. NonTial 

developmental 

sequences provided 

guidelines for major 

objec1ives 

Ccnler-based and home­

based for preschool 

program; home-based 

only for infant program 

(0-30 monlhsJ; center 

provided curriculum 

materials: home-based 

program conduc1cd by 

parents using provided 

lesson plans. 

curriculum malerials. 

and evaluation sheets: 

curriculum 1arge1ed 

concepl u1i lization and 

communicative 

development wi1hin a 

developmental 

framework 

Michael J . Guralnick and Diane Bricker 

Intervention paramelcrs 

Biweekly lherapy sessions 

for I hr over a 6-month 

period; average CA for 

in i1ia1ing 1rca1ment was 

about 9 months. bu1 all 

children were below 2 
years 

3 intake groups; 

interveniion duration 

was 5 years; age range 

of enrollment was 1-1 2 

monlhs; for infanls. 

1ime spent on home 

lessons limited 10 I hr 

each day. 6 days per 

week: parent 

pan icipants completed 

curriculum evaluation 

sheets daily: no lessons 

for preschool children 

at home e~cept for I 

30-min reading session. 

Preschool consis1ed of 

a daily 5-hr program 

Setting 

Ccnler-based for primary 

therapist intervention 

and parental 

dcmons1rations: homc­

based intervention 

belween center-based 

sessions 

Center-based for testing 

and home-based for 

implementation of 

lessons during infant 

program: center-based 

for preschool 

Role of parcn1s 

Received !raining 10 

provide addi tional and 

ongoing activities at 

home 10 stimulate 

development 

Deliver lessons. collect 

evaluation data daily. 

help cenlcr to modify 

given lessons and 

develop new lesso ns for 

infan1 program: suppon 

program and provide. 

reading experiences for 

30-60-month-old 

children 

•Abbreviations used in the !able arc as follows : AAMD. American Association on Mental Deficiency; CA. chronological age: DQ. developmental 

ably supported and reinforced the other, the structured program and small group 
or one-to-one directive activities were most characteristic of these programs. For 
the birth-3 years age group, the intensity of the intervention was much less 
demanding. Although it was often difficult to detennine all of the relevant 
intervention parameters from the descriptions provided by the authors , interven­
tion ranged from 2 to 6 hr per week on the average, which included both staff 
training time and parent-teaching activities. In addition to variations in intensity , 
the average duration of involvement in the program also varied extensively. 
Some programs were designed to be very short tenn (e .g., 6 months in the Piper 
& Pless, L 980, study), but even programs beginning in infancy were as long as 2, 
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Child characteristics 

:,1 Down syndrome infants 
(N = 21 treatment group: 
N = 16 control group): mean 
CA of treatment group was 
'1.33 months. control group 
was 8.43: mean binh weight 
for experimental 2.949 g. for 
control 2. 990 g: mean number 
of siblings for treatment group 
0.95. control group 0.81: mean 
number of children with 
congenital hean disease in 
treatment group was 1.33: 
control group I .JS; mean 
number in residential care for 
treatment group 1.14. control 
group 1.06 

35 Down syndrome children (all 
trisomy 21) enrolled prior 10 

12 months of age: no children 
suffering from any serious 
health problems: additional 
criteria: ( I) parental decision to 
raise child at home for first 5 
years of life; (21 family intact; 
(3) maternal IQ score 90 or 
above; ( 4) parents· educational 
level at least 10th grade; !5) 
iotal family income at least 
56 .000 (unless I or both 
parents were students ): (6) 
parents used English as I st 
language; and (7) family 
contained no more than 3 
preschool-age children 
including the Down's 
syndrome child 

fapcrimcntal ddign 

Pre-post using random 
assignment according to date 
of admission lo the program: 
after admission. preassessmcnts 
were made using the Home 
Observation for Measurement 
of the Environment Inventory 
(HOME). the Griffiths Mental 
Development Scales, and child 
and family variables: mean 
maternal age for treatment 
group . 30.43. control group 
29.81: no initial differences on 
basis of any variable (with one 
exception on a HOME 
subscale) 

Post-only (experimental N = 17) 
with specially fanned distal 
control group (N = 18); all 
children enrolled on 
consecutive basis without 
exception if they met 
enrollment criteria stated 
earlier; comparisons on 
demographic. neurological. and 
psychometric variables at 
beginning of study indicated 
similar groups 

quotient: MA. mental age: El. early intervention: SQ. social quotient. 

Outcome measures 

Grirfiths Mental Development 
Scales: Home Observation for 
Measurement of the 
Environment Inventory 

Boehm Test of Basic Concepts: 
Stanford-Binet: Bruininks­
Oseretsky: language samples 
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Results 

Mean developmental quotient on 
the Griffiths Scales declined 
over the 6-month period: In 2 
of the 6 subscalcs. treatment 
group decreased less than 
control group: on the 
remaining 4 subscales the 
control group decreased less 
than treatment group: no 
statistically signilicant 
differences between the 2 
groups were found 

All children tested at 60 months: 
no statistically signilicant 
group differences appeared in 
the specified criterion variables 
(concept utilization and/or 
expressive language); however. 
significant differences did 
appear favoring treatment 
group in IQ score and in motor 
abi lity 

3, and 5 years (Connolly et al., L 980; Hanson & Schwarz, L 978; Rynders & 
Horrobin, 1980). For preschool programs, intervention typically ended at 5 years 
of age and rarely were any longer term follow-up efforts attempted (see Hayden 
& Haring, L 977; Ludlow & Allen, 1979). 

It is important to note that virtually all of these "first generation" early 
intervention programs were experimental in nature . Services wen~ often provided 
while curricula were being developed and modified continuously, and staff train­
ing and experience were very variable. In many respects, some of the more 
extensive intervention efforts were part. of a series of demonstration projects with 
limited availability of well-tested instructional and curricular methods and mate-
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rials. In fact, evaluation strategies and related research components were often 
superimposed on these demonstration programs. As a consequence, research and 
evaluation were not usually accorded a high priority, with limited resources 
being allocated to that component of the program. 

Evaluation Efforts 

In view of this, it is not surprising that efforts to evaluate the efficacy of these 
early intervention programs rarely conformed to usually accepted scientific stan­
dards. Testing and observations by independent staff, the establishment of inter­
rater reliability, the development and use of instruments sensitive to and stan­
dardized for handicapped populations, and clear criteria for inclusion of subjects 
were not often found. Moreover, the random assignment of subjects to treatment 
conditions or the formation of appropriate contrast groups was extremely diffi­
cult to accomplish (see Chapter l of this volume for a discussion of these 
evaluation issues). As indicated in Table l, with the possible exception of the 
Aronson and Fallstrom (l 977) , Bidder et al. (l 975) , and Piper and Pless (l 980) 
investigations, most of the studies were forced to rely on means other than 
random assignment to determine whether their programs were effective. Often, 
decisions with regard to effectiveness were based upon comparisons with exist­
ing literature that traced the development of reasonably similar groups of Down 
syndrome children who had not received intervention. Another frequently used 
approach consisted of attempts to establish control groups by matching subjects 
in intervention and nonintervention groups on specific variables such as chrono­
logical age, developmental level, or socioeconomic status . However, in the 
absence of random assignment , the possibility of rival explanations accounting 
for any obtained differences other than those associated with intervention can 
never be entirely ruled out. 

It is easy to be critical of the evaluation attempts of early childhood specialists, 
but it is far more difficult to suggest viable alternatives. Critics often belabor the 
point that suitable controls were not provided, thus rendering the reported out­
come data uninterpretable as to program impact. Cl.early the use of controls 
would be advantageous , but we cannot take lightly the impediments to establish­
ing suitable comparison groups. Often ethical issues are involved. Can service 
legitimately be withheld from developmentally delayed or other handicapped 
children? The mandates of federal and state laws to identify and serve handi­
capped children have answered that question. Can we compare different ap­
proaches or strategies with matched groups of children? Often this is not possible 
because adequate numbers of similar children (e .g., same age, same family 
demographics , same handicapping conditions) are not available except perhaps 
in large metropolitan areas. Further, as noted earlier, most programs have not 
been provided with the necessary funds to conduct controlled evaluation in which 
independent testers assess the children with a variety of standardized and non-
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standardized instruments. Nor do most early intervention program personnel 
have the necessary expertise to analyze and interpret quantitative outcomes. 
Finally , parents may offer barriers to the implementation of carefully controlled 
studies, for they may fail to appreciate encumbrances necessary for experimental 
research or strategies that do not appear to them to be of any immediate as­
sistance to their child . 

Without taking into account the many problems facing behavioral scientists 
interested in evaluating the outcomes of early intervention efforts for children 
with Down syndrome and those with cognitive delays in general, critics do 
children, parents, educators, other professionals, and the public a disservice. 
Unless there is some sense of rapprochement and compromise we will never 
move closer to the goal of achieving a meaningful evaluation of these early 
intervention programs. Moreover, as discussed next, despite research design 
limitations, a careful examination of existing studies has yielded certain con­
sistencies and outcome patterns that allow us to establish what we believe 
is a strong working hypothesis with regard to the effectiveness of early interven­
tion for children with Down syndrome. In particular, as we see it, the studies on 
early intervention for Down syndrome children conducted to date have provided 
sufficient information to enable us to provide strong recommendations on· the 
specific issue relating to the prevention or amelioration of the reported decline in 
assessed cognitive ability of children with Down syndrome with increasing 
chronological age . Studies focusing on issues such as the relative significance of 
intervening during infancy in contrast to the preschool years and the importance 
of continuity in early intervention are unfortunately contradictory , but nev­
ertheless provide some valuable directions for the future . 

Analysis of Effectiveness 

For children with Down syndrome, documentation of the decline, as well as 
possible explanations for the decline, in tested cognitive ability with increasing 
chronological age has been described in the first section of this chapter. Based on 
the findings of a substantial number of studies reviewed it now appears that this 
decline can be significantly reduced or entirely prevented during the period in 
which early intervention services are provided (Aronson & Fallstrom, 1977; 
Bidder et al., 1975; Clunies-Ross, 1979; Connolly et al., 1980; Hanson & 
Schwarz, 1978; Kysela et al., 1981 ; Ludlow & Allen, 1979; Rynders & Hor­
robin, 1980). This outcome held for studies that employed more global mea­
sures, such as standardized psychometric instruments, as well as more specific 
measures, such as achievement of specific developmental milestones or behav­
ioral objectives. Moreover, these effects ~f early intervention were obtained not 
only for studies that were less well controlled in that only pre-post measures 
were obtained (e .g ., Kysela et al. , 1981) but were also obtained for (l) those 
studies with specially created control groups (e.g., Connolly et al., 1980); (2) a 
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well-designed study in which a carefully developed distal control group was 
established for comparison (Rynders & Horrobin, 1980); and (3) a rare study 
based on children matched on age and sex and presumably unsystematically 
assigned to experimental and control conditions yielding identical groups on 
critical factors· prior to intervention (Aronson & Fallstrom, 1977; see also Bidder 
et al., 1975). A similar pattern of outcomes was observed for other developmen­
tal domains as well , but less consistency in the measures and corresponding 
outcomes was obtained. 

Certainly bias in different forms cannot be ruled out entirely in any of these 
studies, particularly bias related to the absence of independent testers, and not all 
studies found that the decline could be modified (e.g., Piper & Pless, l 980; but 
see Bricker, Carlson, & Schwarz, 198 l) . Moreover, certain studies did not 
achieve results that corresponded to the programmatic emphasis of their program 
(see absence of language effects in Rynders & Horrobin, 1980). Nevertheless, 
the consistency of reported results as well as corresponding progress on process 
variables such as achievement of specific educational and developmental objec­
tives in many of the studies is impressive . 

The contention that early intervention programs for children with Down syn­
drome can have the effect of preventing the typical decline in intellectual func­
tioning has received additional support in a study by Berry, Gunn, and Andrews 
(1984). ln an important longitudinal investigation, these researchers indepen­
dently evaluated at periodic intervals the development of 39 home-reared Aus­
tral ian-bom Down syndrome children during the first 5 years of their lives , using 
the Bayley Scales of Infant Development and the Merrill-Palmer Scale as out­
come measures . All children in the sample were drawn from a variety of early 
intervention programs operated by public and private agencies, programs that 
were not under the authors' control. Assessments of this sample revealed that 
across the first 5 years of life, the Down syndrome children gained steadily in 
mental age-gains that remained proportional to chronological age, i.e., no 
decline or plateau was observed. The authors state, " Perhaps the main effects of 
better services, which have become more widely available in the 1970s and early 
1980s, are to stabilize development in Down's syndrome infants and toddlers and 
to provide a paradigm for consistent progression for these young children what­
ever their levels of ability" (p. 176). Similar outcomes have been reported for a 
large sample of Down syndrome children from birth to age 3 in the northeastern 
United States (Reed et al., 1980). 

In contrast to findings related to the prevention or even elimination of the 
decline in cognitive test scores, only limited information is available with regard 
to the issues of the continuity and timing of early intervention, and much of it is 
contradictory. Aronson and Fallstrom ( 1977) have provided evidence as to what 
happens when intervention is discontinued. Specifically, a 1-year follow-up of 
their successful intervention program suggested that differences between inter-
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vention and control children would be greatly diminished if the supportive en­
vironmental conditions were not maintained. In contrast, Connolly et al. (1980) 
reported that follow-up of children who had completed an early intervention 
program by 3 years of age still appeared to maintain most of their original gains 
approximately a l~ years later and again 4 years later (Connolly , Morgan , & 
Russell, 1984). Because these studies differed on so many dimensions , including 
the potential for bias due to selective attrition of subjects, it is not possible to 
determine the sources of these contradictory findings. 

The corollary issue of whether intervention is more effective if begun during 
infancy than if begun during the preschool period is equally contradictory. The 
Clunies-Ross ( 1979) data suggest that those children beginning intervention ear­
lier are more likely to achieve higher developmental scores. Apparently what 
happens is that the younger children begin at an initially higher level (presumably 
prior to the usual declines) and whatever effects of early intervention that do 
occur remain proportional to that initial level. There were no indications, for 
example, that the development of children enrolled in early intervention after 2 
years of age was accelerating at a level that would allow them to reach the same 
level as those beginning intervention earlier. These results are at best sug­
gestive, as later enrollment may ,well be confounded with other factors such as 
parental motivations. Moreover, the absence of any effects of early intervention 
in the Piper and Pless (1980) study, which enrolled children at an average age of 
about 9 months, clearly suggests that the question of timing must await the 
findings of more extensive and more carefully designed systematic research. 

OUTCOMES FOR CHILDREN WITH OTHER 
BIOLOGICALLY BASED DELAYS 

We now tum to an examination of the effects of early intervention for an 
etiologically heterogeneous group of developmentally delayed children whose 
delays have a clear or presumed biological basis . lt should be observed at the 
outset that this heterogeneity adds additional complexity and variability to the 
analysis of the effects of early intervention. Nevertheless, a series of 14 studies 
have been conducted that met our criteria and are summarized in Table 2. 

As might be expected, the addition of significant numbers of severely and 
even profoundly handicapped children to early intervention programs created 
new challenges in the areas of curriculum development and evaluation. Because 
so many of these children had associated disorders such as cerebral palsy and 
sensory handicaps, the problem of providing effective early intervention pro­
grams became extraordinarily demanding. The often minute, detailed , step-by­
step procedures required for appropriate intervention for this population of handi­
capped children were rather remarkable. Moreover, many programs served an 
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TABLE 2 

Summary of early intervention studies for children with other biologically based delays" 

Reference 

Barna. Bidder. Gray, 
Clements. & Gardner 
(1980) 

Barrera. Routh. Parr. 
Johnson, Ahrendhorst. 
Goolsby. & Schroeder 
( 1976) 

Brassell & Dunst ( 1978) 

Nature of intervention 

Used adaptations of 
Ponage Project 
materials as curriculum 
guide for home training 
(see Shearer & Shearer. 
1976) 

Interdisciplinary team 
approach; 5 areas of 
treatment were 
included: gross motor. 
line motor. language. 
perceptual-cogniti vc, 
and personal-social; 
developmental activities 
were eclectic. drawn 
from diverse sources 

Home-based program 
providing infants with 
sequential intervention 
experiences; 
multidisciplinary 
instructional approach 
and interdisciplinary 
team recommendations 
used to implement the 
program. Object­
concept curriculum was 
primary focus of study 
and covered 6 
sequential levels of 
functioning paralleling 
Piaget's 6 ordinal 
stages of scnsorimotor 
development 

Intervention parameters 

Home visi ts within the 
Ponage model varied 
from 5 to 25 months 
I duration of 
intervention) 

Center program met twice 
weekly for 3 hr; 
approximately JO min 
was scheduled for each 
of the specilic 
intervention activities; 
I-to- I training wilh 
observer for recording: 
program was evaluated 
over a 3-month period 

Length of total program 
4-5 months; home 
training demonstrations 
by staff once per week 
( I! hr) 

Setting 

Home-based 

Center- and home-based 

Home-based 

Role of parents 

Parents responsible for 
administering 
inicrvcntion program. 
data collect ion. and 
collaborating with 
home visitors 

Recipients of counseling 
services and spedlic 
training to continue 
treatment programs at 
home 

Implementation of the 
demonstrated programs: 
treatment procedures 
carried out within the 
context of play and 
with materials avai lable 
at home 
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. Child characteristics 

1\lthough many different groups 
wen: pan or this study. the 
focus. here was on the 15 
children diagnosed as 
developmentally delayed 
(exclusive of Down syndrome); 
prior to intervention. mean 
monthly gains in mental age 
were 0.61; no other 
inrormation available 

Total or 10 moderately and 
severely delayed chi ldren with 
varying etiologies: CA range 
13-48 months with mean of 
26.82 months: average 
functioning levels of evaluated 
areas range from I 0- 14 

months; 3 chi ldren had lowest 
area in gross motor. 3 in 
language . 3 in. perccptual­
cognitive. I in fine motor; all 
had additional handicapping 
conditions 

Total number or children 91 
infants (52 males. 39 females); 
24 in experimental group. 67 
in control group: heterogeneous 
group ranging from normal to 
profou ndly retarded and from 
no mutw dysfunction to seven: 
motor dysfunction (aver 65% 
of the children were mildly. 
mademtely. or severely 
delayed); mean age of mother 
26.8 years, 28. 9 years for 
father: mean years in school 
for mother 11 .0. I 0 . 9 years for 
father: mean monthly gross 
income $632 

Experimental design 

Pn:-post testing without a control 
group: estimates of impact 
based on rate of progress 
during time in program in 
comparison to rate prior to 
program 

Variation of multiple baseline 
design: each child received 
treatment in lowest area or 
development plus 2 randomly 
selected areas: comparisons 
made ta untreated domains 
(control areas) 

Pre-post with nonrandom 
controls; no differences 
bet ween control and 
experimental groups on object­
cancept test prior to 
intervention: control group 
received gcncml intervention 
but not object- concept 
curriculum 

Outcome measun:s 

Griffi ths Mental Development 
Scales a;scsscd at entry into 
the program. during program 
midpoint. and latest scores 
available; scores based on 
menial age gains per month 

Memphis Comprehensive 
Developmental Scale 

Scale I of the Uzgiris-Hunt 
Scales 
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Results 

Delayed children increa>ed their 
mean monthly rates of mental 
age growth from .6 1 to . 72 
after intervention: greatest 
gains were noted in the 
hearing-speech and 
performance sections or the 
Griffiths: considerable 
variability among children 
noted; no relationship was 
obtained between age or entry 
into program and rate of 
development: no statistical 
analyses provided 

Seven children completed at least 
15 sessions over a 2-3-month 
period: when reevaluated the 
children were found to have 
made 6.43 months of progrc•s 
in the area> selected as the 
lowest level or functioning. 
1.43 months of progrcs~ in the 
randomly selected treatment 
areas. and I .68 months in 
control areas: difference• were 
not statistically significant 
between experimental and 
control areas. bu1 progress in 
1hc lowest area of functioning 
was reliably higher than the 
other 2 

Mean posucst >cores for 
experimental group was 
significantly higher than 
control: pretest scores were 
used as a covariate 

{co111i1111ed) 
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TABLE 2 (Continued) 

Reference Nature of intervention 

Bricker & Dow ( 1980) Center-based model 
demonstration program: 

an interdisciplinary 
team approach was 

incorporated i nlo lhe 
program: curricula 

areas included 
cognitive. 

communication. mo1or. 
and social/self-help: 

training lattices were 
constructed for first 3 

domains by 
developmentally 
sequencing the 

instructional content 
based on order of 

acquisition: social / self­
help behaviors 

incorporated into daily 
routine: instructional 
strategies were 

primarily behavioral in 
nature; strong emphasis 

on evaluation 

Bricker & Sheehan ( 1981) Programs focused 
educationally on 

line/ gross motor. 

social/self-help. 

sensorimotor. and 
communication skills; 

large- and small-group 
ins1ru.;tion. individual 

intervention where 

necessary: 

interdisciplinary 1eam 
approach: Center-based 

with home-based 

services lo assist 
parents wilh moderately 

and severely 

handicapped children 

Michael J. Guralnick and Diane Bricker 

Intervention parameters· 

Intervention began after 
the child entered 

program. was 

evaluated . and an IEP 

form1•la1ed: length o f 
the Iota! intervention 

program was· I year. 5 
days per week. 6 hr per 

day 

Center-based instruction 

operated 5 days per 

week 2~ hr per day: 
15- 20 instructional 

activities initiated daily: 
home-based program 

consisted of weekly I -
hr visits lo the home by 

interventionist: suppon 
specialists consulted as 
necessary: both 

programs began in the 
fall of the year and 

concluded in the spring 
(9-monlh span ); overall 

3-year project 

Selling 

Center-based, teaching 

staff and parents 
provided majority of 

direct instruction: 
suppon srnff served as 
consuhants: specialists 
conducted evaluations 

Ccnlcr-bascd (6 

classrooms): all but 2 
·included at-risk and 

nonhandicapped peers 

in alldilion lo 
handicapped children; 

home-based for 
children whose 

handicapping conditions 
ranged from moderate 
to severe 

Role of parents 

Parents were involved in 
the areas of educational 

training. social 
services. and 

counseling: roles of 

both parents and 

program were specified 
in an individual 
contract 

Individual instruction 
and/or panicipation in 

large and small groups 
(e.g .. educational. 

social service. 
advocacy): parent 

i mplcmentcd program 
activities. collected 

data. and developed 
skills to promote 
child's development 
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Child charac1eris1ics 

fatal number of children 50 (25 
males. 25 females). age range 
for target population 7-54 
months: mean age at program 
entry 27.6 months; 35 of 50 
children severely or profoundly 
retarded. 13 moderately 
retarded. I each was mildly or 
not retarded: cultural. 
occupational. educational. and 
socioeconomic backgrounds 
varied widely 

91 children participated in the 
evaluation; Age range al start 
of program was 5 months lo 7 
years; heterogeneous 
pcpulation ranged from normal 
to severely handicapped; some 
children had more than one 
impairment and I 0 were 
nonambulatory; level of 
education for mother and father 
ranged widely; annual income 
ranged from under $5,000 to 
over $26.000 

Experimental design 

Pre-post with no controls; 
children were administered 
different numbers of 
performance tests dependent 
upon length of enrollment. al 
approximatey 3-month 
intervals: number of 
administrations 2-6: minimum 
enrollment in program per 
child 8 months 

Pre- post wi1hou1 control groups; 
formal assessments conducted 
on all children in center-based 
program who met a 7-monlh 
interval criterion between pre­
and posuesl 

Outcome measures Results 

Uniform Performance Assessment A summary of results for 40 
System ( UPASJ children enrolled al least 8 

months showed statistically 
significant improvement in 
each of the 4 domains (See 
curricula areasJ and in the 
overall score in terms of the 
percent of items passed on the 
UPAS: al 1cm1ina1ion of 
program 88'7r of the children 
were placed in public schools. 
-l'k in group homes. 1'k in 
Head Start programs. 6'7c in 
other programs within same 
school 

Uniform Performance Assessment 
System (UPAS). Student 
Progress Record (SPR). Bayley 
Scales of Infant Development. 
and McCarthy Scales of 
Children's Abil ities 

For Bayley scores (CA al initial 
administration was 
appro.~imatcly 18 months. 
N = 35. for this young gruupl. 
mental age and psychomotor 
equivalent scores increased 
significantly although mean 
developmental indexes did not; 
all subgroups did show change 
except for children with severe 
delays; McCarthy scores for 56 
older children (mean CA 
approximately = 46 months) 
showed significant increases 
for bolh MA and the general 
cognitive index (GCI): Mildly 
and moderately delayed groups 
showed these changes in one 
year of 1he program but not in 
anolher for GCI: MA 
differences were staristically 
reliable in all instances: all 
children in all groups showed 
reliable progress on the UPAS 

(continued) 
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TABLE 2 ( Co111i1111ed) 

Reference 

Goodman. Cecil. & 
Barker ( I 984) 

Moore. Fredericks. & 
Baldwin (J 98 I ) 

Nature of intervention 

Families in trea1menl 
group attended a 
hospital·affi liated 
program: teacher 
demonstrated 
techniques to paren1s; 
home visits provided by 
staff on as-needed 
basis; input received 
from different 
disciplines: educational 
program focused on 
broad developmental 
processes. such as 
imitation. sequential 
ordering. awareness of 
space. etc . . but not 
specific skill 
acquisition; fa mily 
counseling available 

Because study was 
retrospective. no details 
of the preschool 
intervention programs 
were provided: 
however. based on 
assessment instruments 
and prior work of the 
authors. programs were 
likely sequentially 
organized. directive. 
and behaviorally based 

Michael J . Guralnick and Diane Bricker 

Jn1crvcntion paramc1crs 

Families in treatment 
group aucndcd 
programs between 2-5~ 
days per week; 
individuali1.cd lessons 
provided by Staff: 
average length of 
program was I 6 months 

No details of preschool 
experience nor 
elementary school 
programs were 
provided 

Setting 

Center-based with 
occasional home visits 

Center-based with an 
unspcci fied home 
component like I y 

Role of parents 

Received training but 
parents considered 
primary therapists 

Not >pccified 

extensive range of developmental1y delayed children in terms of both level of 
severity and chronological age , thereby creating a number of difficult organiz.a­
tional problems for interventionists. 

Despite these increased demands, the curricular models were found to be 
highly similar to those for children with Down syndrome; that is, in utilizing a 
developmental framework to guide educational and developmental objectives in 
conjunction with a behavioral teaching technology. Some models even became 
standardized and were disseminated to other programs. For example , the studies 
by Revill and Blunden (1979) and Barna, Bidder, Gray, Clements, and Gardner 
( 1980) used the Portage model (Shearer & Shearer, l 976) . Others developed 
detailed training lattices linking one developmental objective to another, ensur­
ing that the hierarchical and sequential nature of developmental processes were 
followed (Bricker & Dow, 1980). ln contrast, some of the programs reviewed 
appeared to put together a loosely structured array of activities drawn from 
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Child characteristics 

Children (trcntmcnt. N = 35: 
contrast. N = 361 had a wide 
runge of confirmed or 
presumed biologically based 
delays: mean CA for all 
children was approximately 3 
years (range 15 months 10 5 
years): families on welfare 
constituted 56% of the sample: 
mean IQ for treatment group 
was 55 .6. for contrast group 
59.3 

Total number of children 
included was 15 1 (52 9-ycar· 
olds. mean nge 103.6 months: 
50 IO-year-olds. mean age 
119.8 months: and 49 11 -year­
olds. mean age 133. 9 months): 
all children were moderately or 
severely retarded 

Experimental design 

Treatment group matched 
retrospectively 10 a contrast 
group selected on basis of 
initial age. IQ. and SES: 
treatment families must have 
been wi ll ing to panicipatc and 
be included in program 
activities: however. 29 of the 
36 contrast children did auend 
community programs that 
provided general suppon and 
care: testers not blind to group 
membership 

Retrospective study comparing 
elementary age children (9-. 
10·. I I-year-olds) who had 0. 
I . or 2 or more years of 
preschool experience within a 
state-wide system: no control 
excncd over subjects who had 
different years of preschool 
experience: children were 
evaluated across three I-year 
time periods 

Outcome measures 

Bayley Mental Scales of Infant 
Development or Stanford­
Binet: ratio rather than 
deviation IQ scores used for 
Bayley 

Student Progress Record 
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Results 

Treatment children significantly 
higher than contrast children 
during posttesting: mean gain 
was 8.1 versus 0.8 IQ points: 
11 children in treatment group 
but only 2 in contrast group 
improved 15 points or more: 
.:hildren in paniculurly difficult 
home circumstances improved 
the most 

Results of students' pcrfom1unce 
indicated significant differences 
al ages 9. 10. and 11 in 
language. academic. self-help. 
and motor ~kill performance in 
favor of those who had at least 
2 years of preschool c~pcrience 

(cominued) 

numerous sources or fai led to provide sufficient information with regard to the 
nature of those activities (e.g., Sandow, Clarke, Cox, & Stewart, 1981). In­
terestingly, most of the early intervention programs included in this analysis 
were part of larger scale systems providing services to a wide age range of 
children with widely varying levels of severity and etiologies . When studies did 
focus primarily on children with multiple handicaps (e.g. , Barrera et al., 1976; 
Shapiro, Gordon, & Neiditch , 1977), the programmatic structure and goals were 
considerably different from those of the more broadly based intervention 
programs. 

Parental involvement through home-based models was clearly a high priority 
for most of the studies, even for preschool-age children. Specialists were respon­
sible for demonstrating techniques to parents and providing materials, sug­
gestions, education, and support, but parents were often found to be the primary 
service providers. Models containing a strong center-based component (e.g., 
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TABLE 2 (Continued) 

Reference 

Moxley-Haegcrt & Scrbin 
( 1983) 

Nielsen; Coll ins. Meisel. 

Lowry. Engh. & 
Johnson (1975) 

Nature of intervention 

Home lreatment of live 

skill-re lated exercises 
similar 10 those of 

Hanson & Schwarz 

( 1978): developmental 

areas involved included 
tine and gross mo tor 

skills . language. spatiaJ 
awareness. and object 

pennanence: parents 
taught by therapist at 

pediatric service how to 

use materials and 
maintain records: 
developmental 

education group parents 

(see design section) 

also received special 

tra ining to observe and 

detect progress of their 
child, to recognize the 

sequential nature of 

development. and to 
anticipate next 
mile.~tones for their 

child 

Transdisciplinary 
approach; eclectic 

programming (primarily 
developmental in 

orientation) provided in 

area or sensory 
stimulation. language 
(encouraging 

vocalizations. 

imitation) . motor 

development 
(neurodevelopmental 

methods). prespeech, 
and feeding domains 

Michael J. Guralnick and Diane Bricker 

Intervention parameters Selling 

Materials supplied by Home-based but training 
program: parents were of parents took place al 

asked lo carry out the pediatric service 

exercises daily for one 
month: home visitors 

met once per week for 
first 3 weeks for all but 

control group 

Varied with age of child: 
Home visits made once 

per week from birth lo 

3 years: occasional 

center-based individual 

sessions: parent-infant 

group children less than 
I year and new to 

program: Parents spent 

I hr per session with 
staff. child worked with 

other staff: group 

program: for CA 12-18 
months. 3 hr. 4 

mornings per week 

(attendance varied from 

2 10 4 mornings per 
week with each child); 

total length of program 

12 months 

Home- and center-based 

Role o r parents 

Primary service prov id er 

in home: parent used 
materials provided. 

maintained a journal. 
and recorded any 

developmental gains 

Primary change agent: 

suppon center-based 

programs 



4. Cognitive and General Developmental Delays 

Child characteristics 

J9 children (mean CA ; 21.5 
months) scoring al least I 
standard deviation below the 
mean on either lhc Bayley 
Mental Development Index 
(MDI) or the Psychomotor 
Dcvelopmenl Index CPDI) were 
included: 1he 13 children in 
each of 1hrcc groups (sec 
design section) consis1ed of 6 
severely (Bayley score less 
than 50> and 7 moder.lie to 
mildly delayed (Bayley score 
S0-80) children: varied 
etiologies: mean age of 
parental education l l .33 years: 
all 1hree groups were similar in 
the Home Observation for 
Measurement of the 
Environment Inventory 
(HOME) scores and parent 
education level 

Experimental design 

Children of parents in the home 
treatment program were 
matched according to severity 
of delay and assigned 
randomly lo I of 3 trea1men1 
groups: (I ) a developmental 
education group which parents 
received training to help 1hem 
recognize small gains in their 
child's development: (21 an 
education in child management 
group providing general 
information and social 
re inforcement similar 10 the 
trcatmenl group but not 
specific to delays: and ()) a 
control group not receiving any 
intervention 

Age range 0-3 years: 16 of 19 Pre-post wilh no controls 
children participa1ed in the 
evaluation using the Bayley; all 
19 received The Denver 
Developmental Screening Test 
(DOST): varied etiologies and 
scverily of developmental 
delay: mean CA al entry 10 
program was 14. I months 
(MA ; 8.3 months) 

Outcome measures 

Bayley Scales of lnfanl 
Development. a developmental 
knowledge tesl for parents. 
parent participation measures 
in home program. and skills 
specified 10 be taught; the 
assessmenl schedule consisted 
of pretreatment. a I ·month 
assessment. and a 
pos1trca1men1 assessment 
carried out 9- 15 months later: 
specific assessments varied al 
1hese three time periods; 
assessors were no1 aware of 
which experimental condition 
was assigned to each family 

Bayley Scales of Infant 
Development and Denver 
Developmental Screening Test 
(DOST) 
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Results 

At the I-month assessment. 
amount of participation. 
knowledge of developmen1. 
and accuracy of rccogni7.ing 
developmental gains of their 
children by parents in the 
developmental education group 
was significantly greater 1han 
either of 1he other two groups 
on most measures: similarly . 
children in the developmental 
education group learned more 
of the prescribed skills than 
cilher of the other 2 groups: on 
lhe Bayley scales. Lhc 
developmental education group 
made grea1er improvements on 
the motor scale but not the 
mental sclae: at follow-up. 
more parents in the 
developmental education group 
continued 10 be involved in 
1heir child's treatment program 
and significant gams in motor 
development were main1amed 
at I-year-follow-up: no group 
differences were ob1aincd with 
regard to cognitive 
development al follow-up 

!:>ata showed a mean gain of 3. 7 
months in mental age and 3.9 
months in molar age during 1he 
5.-1 mean months bc1wecn first 
and second administration of 
the Bayley: no slatistical tesls 
provided: changes in mean age 
equivalents on DOST were 
statistically significant for the 
first 6 months bu1 no further 
gains during the second 6 
moriths 

( cominutd) 
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TABLE 2 (Continued) 

Reference 

Rcvill & Blunden ( 1979) 

Safford. Gregg. 
Schneider. & Sewell 
( 1976) 

Sandow. Clarke. Cox, & 
Stewan ( 1981 ) 

Nature of intervention 

The Ponagc Project 
model was applied (sec 
Shearer & Shearer. 
1976) involving weekly 
home visits and 
collaborative s1aff­
parcn1 goal setting and 
selection of educational 
activities 

Center-based program 
focusing on appropriate 
sensory experiences 
with minimal failure or 
frustration for both 
child and parent: 
interdisciplinary team 
approach and a I -to-I 
staff-to-child 
relationship was 
maintained: primary 
objective was 10 make 
child less irritable and 
easier for parent to 
manage: related 
objectives included 
incrca.~ed verbal 
reactions. eye contact. 
and attending; 
relaxation. 
desensitization. 
feeding. and sensory 
stimulation activities 
were provided 

Individualized teaming 
programs were 
designed by 
experimenter and 
parents: no additional 
details were provided 

Michael J. Guralnick and Diane Bricker 

Intervention parameters Setting 

Weekly visits by home Home-based 
trainer for a period of 4 
months 

One classroom with six 
children; five sessions 
r relaxation. sensory. 
relaxation . feeding. 
exploration I conducted 
each day: total length 
of program 6 months 

Maximum program 
involvement over 3 
years : for one 
intervention group. 
home visits occurred at 
2-week intervals for 2-
3 hr per visit: a second 
intervention group 
received a similar visit 
every 2 months: a 
matched distal control 
group did not receive 
any visits 

Center-based 

Home-based 

Role or parents 

Provide primary service. 
collec1 data . and 
monitor child's 
progress 

Facilitated carry-over of 
activities through staff 
offerings of specific 
suggestions mostly 
relating 10 positioning 
and feedi ng 

Primary service provider 
in conjunction with 
experimenter 
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Child characteristics 

19 subjects from 2 geographic 
areas meeting the following 

criteria were included in the 
study: CA less than 4 .5 years , 

child not attending nursery 
s1:huol more than 5 half-days 
per week , and child scored 78 

or below on at least 2 subtests 
of the Gri ffiths Mental 

Development Scales: no other 
infom1ation provided 

Total number of children 6 (5 
male. I female): age range at 
unset of program was 20-45 

months: IQs on Cancll Infant 

Intelligence Scale were 24. 28. 

JS. 40. 47. and 70: most 
children were irritable with 

poor eating and sleeping 

habits: Some rejected body 

contact. were self-stimulating. 
and self-abusive 

32 severely delayed preschool 

children with a mean CA of 2 

year.; 6 months and a mean 

MA of I year 3 months 
panicipated: wide range or 

SES and etiology: children 
remained in program until the 
age of 4 years 8 months: A 

matched group o f 15 additional 
children were selected from a 

different community 

Experimental design 

Pre-post without a 1.:ontrol group: 
in addition. one of the two 

geographic groups entered the 

program with a planned delay 
of 2 months. allowing multiple . 

baseline comparison of impact: 
baseline data were extensive 

Pre-post with no controls 

2 matched intervention groups 

varying in frequency of home 

visits were evaluated o n pre­
post measures at annual 

intervals: a matched distal 

control group (no intervention) 

was also established 

Outcome measures 

Pre- post measures taken weekly 
by home visitor for each 

designated skill : monthly 
recording or development on 

Ponage checklist carried out m 

child 's home: administration or 
the Griffiths Mental 

Development Scale al 2 
months and again at 4 months 

Caucll Infant Intel ligence Scale 

and Houston Test of Language 
Dc\'elopmcnt 

Assessments on the Cauell lnfont 

Intelligence Scale occurred at 
program entry and at annual 

intervals thereafter: the 
Vineland Social Maturity Scale 

and specific criterion· 

referenced instruments were 
udministcred but not 

considered in the evaluation in 
detai l 
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Results 

Bo th geographic groups 

completed nearly 90'7r of the 

tasks that ''•ere agreed on: 

Comparisons between pre·ent ry 
1ba>cline1 and monthly 

assessments followi ng entry 

into program on the number of 

Ponage checklist ' kills gained 
per month revealed a 

substantial increa.\e followi ng 

program cnll')' for each group: 
Grirtiths scores showed limited 

and variable gains for ei ther 

group: no statistical te,ts were 

presented 

Gains across the 6-month period 

in assessed functional age 
equivalence in gross motor 
functioning occurred for all 
chi ldren 1average age gain of 

1.9 months!: average gain in 
ll.mguagc age wa!-1 1.8 months: 

' trong imlividual gains 
measured in perceptual and 
line motor areas: no tests or 

' ta1is1ical >ignilicance provided 

Both intervention groups gained 

in the Caucll at different rates 
but by the Jrd year both 

excecde.d gains of the distal 
control. No differences were 

o btained between the 2 

intervention groups on this 
measure 

(t·o111im1ed) 
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TABLE 2 (Continued) 

Reference 

Shapiro. Gordon. & 
Nieditch ( 1977 J 

Shearer & Shearer ( 1976) 

Na1ure or intervention Intervention parameters Selling 

Program based on Children and !heir Center-based Cin-patients 

developmental- families panicipa1ed in at medical center) 
in1eraction approach intensive stimulalion 

involving cognitive and program for a period of 

motivatio nal approximately 3 mo nths 

components: measured 
8 dimensions o r 

behavior 

Emphasis on self-help. 

motor, socialization. 
cognitive. and language 

domains: 
interdisciplinary 

program staff (all home 

1eachers): precision 
leaching model 

followed: goals arc 

developmentally 

sequenced using 
delailed behavioral 

objec1ives: curriculum 
cards and manuals 

guide and suggesl 

cducalional activities 

as in-palients in a 

rehabilitation center 

All instruction look place · Home-based 

in home: home teacher 
wri lcs activity and data 
collection chans. and 

models aclivities once 
per week for 1.5 hr per 

child: up to 3 activi1y 
plans wriucn or 

modified per week: no 
prescribed frequency or 

intensity for parental 

instruction noted but 
strong encouragement 

for parents: project 

evalua1ed children 
within an 8-month 

period 

Role or parents 

Required to spend I full 

day per week in active 
panicipation at lhe 

center 

Main change agent for 

child who also collects 

da1a and panicipates in 
selection of target 

behaviors 

0 Abbrevia1ions used in the table are as follows: CA. chronological age: MA. menial age: SES. socioeconomic status. 

Bricker & Dow, 1980) typically provided counseling in addition to working with 
parents to extend developmental programs to the home that were part of the 
center-based activities. For home-based programs, staff usually visited or con­
sulted with parents on a weekly basis. During interim periods, parents were 
asked to carry out various activities as often as possible to try to meet certain 
mutually agreed-upon objectives prior to the next visit. Accordingly, the exact 
amount of intervention time that actually occurred could not be precisely deter­
mined in these models . In contrast, center-based models scheduled groups 2- 5 
times per week that ranged from 3 to 6 hr per day. Finally , the duration of early 
intervention programs was highly variable. Although some were evaluated 
across a relatively long intervention period of as much as 25 months (Barna et 
al. , 1980), virtually all were shorter term programs, typically less than 12 
months in duration . 
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Child charac1eris1ics 

60 multiply handicapped children 
whose ages ranged from 18 10 
36 months: medical diagnoses 
included cerebral palsy. spina 
bilida. and delayed 
development: no other 
inforn1ation provided 

Experimental design 

Pre-post· comparisons with no 
controls of coded anecdo1al 
records maintained for each 
child 

Target population ranged from Pre-post with no controls 
high risk 10 severe/mult iply 
handicapped Cbinh to 6 years): 
average IQ 75; no other 
information available 

Analysis of Effectiveness 

Outcome measures 

Anecdotal records by teachers 
wri tten 3 times per week: logs 
coded on scales in the areas of 
in1eraction with materials. 
social responsiveness. 
expressive language. awareness 
of lhe environment. affect. 
gross and line motor uc1ivity. 
and sensory responsiveness 

Cattell Infant lnlelligenee Scale. 
Stanford-Binet Intelligence 
Tesl, Alpern-Boll 
Dcvclopmen1al Prolilc 
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Resuhs 

Prc- pos1 score differences 
indicated that the children were 
more responsive and 
functioning al a higher level in 
mo>l areas coded than when 
they first entered 1he program: 
major ureas not statistically 
significant included interaction 
wi1h materials. line motor 
activity. affect. and sensory 
responsiveness 

Average child gained 13 months 
on developmental tests in the 
8-month period: statistically 
signilicant gains were ob1ained 
on the Alpern-Boll (mean 
gain "' I 3.5): on the S1anford­
Binet mean gain was 18.3 IQ 
points. also statistically 
significant 

The difficulties in conducting meaningful evaluations that meet established 
scientific standards, discussed earlier in the section on children with Down 
syndrome, apply equally to early intervention programs for children with other 
biologically based delays. In fact, the group of studies that met the criteria for 
review in this section appeared to be much less sophisticated and less credible 
from a scientific perspective than those studies reviewed that focused exclusively 
on children with Down syndrome. With minor exceptions (e.g. , Moxley-Haegert 
& Serbin , 1983) no effort was made to utilize independent observers or eval­
uators who were unaware of the intervention status of the children or families . 
Similarly, interrater reliability was rarely established, and many of the assess­
ment instruments selected did not seem to have the capacity to be sufficiently 
sensitive to the range and complexity of delays exhibited by these children. 
Finally, as will be discussed, despite some creative efforts to establish control or 
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contrast groups, the overwhelming majority of studies relied on the least sophis­
ticated experimental designs in order to evaluate the impact of their program. 

Certainly, as described in Chapter l of this volume, these problems are part of 
the larger methodological and ethical problems faced by investigators seeking to 
conduct intervention research for handicapped populations. However, difficul­
ties in experimental design for this particular group of studies may also be a 
reflection of the added burden of providing intervention services and developing 
instrum~ntation for such a heterogeneous group of children. This drain on al­
ready scarce resources was likely to have left limited support available for 
research and evaluation. Moreover, it is important to note that, in contrast to the 
programs for children with Down syndrome, very few studies were available that 
had systematically traced the general course of development for this diverse 
group of children in a manner useful for evaluation. As described in the first 
sections of this chapter, documentation of changes in measured cognitive skills 
with increasing chronological age obtained for children with Down syndrome 
were simply not available for children with other biologically based delays to 
serve as a framework for interpreting the outcomes of early intervention pro­
grams. In particular, the absence of these developmental expectations makes any 
appeal for effectiveness based primarily on changes in rates of development 
subsequent to program services less compelling. 

These difficulties are reflected in the finding that a substantial number of 
studies compared changes from pre- to post-intervention without the benefit of a 
~ontrol group (Barna et al., 1980; Bricker & Dow, 1980; Bricker & Sheehan, 
1981 ; Nielsen et al. , 1975; Safford, Gregg, Schneider, & Sewell, 1976; Shapiro 
et al., 1977; Shearer & Shearer, 1976). In essence, these programs had no other 
alternative but to appeal to changes in the rate of development (such as number of 
months in mental age gained per unit of time as reflected in proportion measures 
or more directly in IQ scores) that coincided with the provision of early interven­
tion services. The outcomes of these studies ranged widely, with one (Barna et 
al., 1980) not reporting any statistical analyses of their data at all and one 
claiming rates of development for children in the program to be nearly twice that 
prior to entry (Shearer & Shearer, 1976). Findings of the remaining programs 
were more modest (see Table 2) but nevertheless did indicate an increase in the 
rate of development sufficient in many instances not only to prevent any further 
disparities with normally developing children but also to be capable of reducing 
the differences to some small extent. An interesting variation of this pre-post 
design was a study reported by Rev ill and Blunden ( 1979) in which a geograph­
ically matched group postponed entry into the program for 2 months. Rate 
changes in the number of curricular skills gained did coincide with entry into the 
program , but gains for both groups on a standardized intelligence test were 
mmor. 

Four studies did attempt to form contrast or control groups in some manner to 
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enable them to make certain comparisons but random assignment was not possi­
ble . Goodman , Cecil, and Barker (1984) matched their treatment group retro­
spectively with children in community programs; Sandow et al. ( 1981) employed 
a distal control group presumably not receiving services; Brassell and Dunst 
( l 978) compared the performance of experimental-group children to those not 
recommended for a specific form of intervention; and Barrera et al. ( 1976) used 
subjects as their own controls in a variation of a multiple-baseline design. Again, 
modifications in development as a result of early intervention were relatively 
modest, although Goodman et al. ( L 984) did report a mean gain of approximately 
7 points on standardized intelligence tests above that of their contrast group. As 
noted earlier, each of these design strategies is fallible and their conclusions must 
be viewed accordingly. 

The remaining prospective study was primarily concerned with evaluating the 
effectiveness of a particular type of parent education program utilizing both 
parent and child change measures (Moxley-Haegert & Serbin , 1983). This very 
well designed and executed study included a randomly assigned control group 
not receiving any intervention services. Comparisons on the Bayley Scales of 
Infant Development revealed reliabile differences in favor of the treatment group 
on the motor but not on the mental scale after l month (average increase over 
control group was approximately 6% above pretest level), which was maintained 
at a 1-year follow-up. 

Although most of the early intervention programs served childre.n with widely 
varying degrees of severity of developmental delay, it was not generally possible 
due to insufficient numbers of children to distinguish whether proportional gains 
were made by subgroups classified by level of severity. Data from Bricker and 
Sheehan (1981) did, however, suggest that where developmental gains did oc­
cur, groups of severely, moderately, and mildly delayed children all showed 
relative increments in development. Proportionally small gains were reported for 
programs specifically devoted to severely delayed and multihandicapped groups 
(Barrera et al., 1976; Bricker & Dow, l 980; Safford et al., 1976; Sandow et al. , 
1981; Shapiro et al., 1977). Moreover, Bricker and Dow (1980) found that for a 
group of predominantly severely and profoundly delayed children pretest scores 
were the best predictors of posttest scores. Similar correlations for a much more 
heterogeneous group were also high between pre- and posttests , but pretest 
scores were not correlated with change scores (Goodman et al. , l 984). In addi­
tion, in this latter study greater improvement occurred for children who were in 
highly stressed home environments. 

It should be noted that substantial gains in curriculum related skill areas· as 
measured by corresponding criterion-referenced type instruments were reported 
by many programs-gains that seemed reliable and correlated with entry into the 
program (Bricker & Dow, 1980; Bricker & Sheehan, 198 l; Moxley-Haegert & 
Serbin, 1983; Revill & Blunden, 1979; Shearer & Shearer, 1976). These changes 
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should be considered important as they stand. At the same time, however, ·it is 
unclear whether the curriculum-based skills taught by prescribed instructional 
procedures produced generalized sets of skills and abilities . If standardized tests 
of general cognitive functioning reflect aspects of these generalized skills , then 
generalized gains must be considered modest. In fact , two studies found limited 
relationships between skill-related improvements and gains in general cognitive 
development (Moxley-Haegert & Serbin, 1983; Revill & Blunden, l 979). 

lt is certainly possible that the absence of these relationships and the modest 
gains found in the studies reviewed in this section in terms of standardized tests 
of general development may reflect an insensitivity of the instruments to detect 
important changes, as most of the tests were not designed for children with 
significant delays. In fact , the development of meaningful and appropriate eval­
uation instruments for many groups of handicapped children remains a major 
task for the future. It is also possible that important changes were occurring in 
domains not measured in the early intervention program evaluations. Improve­
ments in social competence, emotional stability, motivational characteristics, 
parent- child relationships, and overall family functioning-all important poten­
tial outcomes of early intervention-were not systematically assessed (see Out­
come Measures column in Table 2). Similarly , little is known about the longer 
term impact of early intervention. A retrospective analysis of children now of 
elementary school age comparing groups with varying degrees of preschool 
experience did yield positive relationships in support of the value of early inter­
vention , but methodological problems make it very difficult to weigh this out­
come strongly (Moore , Fredericks, & Baldwin, 1981). A 1-year reevaluation 
following termination of specific services did, however, indicate that gains could 
be maintained (Moxley-Haegert & Serbin, 1983). 

Summary for Children with Other 
Biologically Based Delays 

In the studies meeting the criteria for inclusion in this section of the review, 
reports of successful efforts to teach curriculum specific skills were widely 
noted, and parents were relied upon to provide vital , direct intervention services 
in most instances . However, reported gains in more general areas of develop­
ment, especially cognitive domains , were more modest and the studies yielded 
little information as to the specific characteristics of either programs or children 
that might produce the most substantial benefits. As noted earlier, the hetero­
geneity of developmental delays and accompanying disabilities for this group of 
children may well have been responsible for the unusual experimental design and 
curriculum development problems experienced by this group of early interven­
tion programs. Although some investigators were extremely clever in developing 
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designs that strengthened the link between programmatic efforts and develop­
mental changes, a substantial proportion of programs were forced to rely on less 
sophisticated approaches. There were numerous signs from this literature that 
early intervention programs were having an impact but the difficulties noted 
earlier, the narrow focus of most outcome measures, the lack of follow-up, and 
the considerable instrumentation problems prevent us from going beyond these 
most tentative of statements. 

Finally, the inclusion of a substantial number of children with severe and 
profound delays raises the issue as to what constitutes meaningful change for this 
subgroup of children. To some extent, of course, value judgments enter into all 
of our decision making in this field , but the impact and ultimate value of short­
terrn changes in the development of severely and profoundly delayed young 
children occurring as a result of early intervention has been questioned in many 
quarters . Although it is beyond the scope of this chapter to discuss this issue in 
detail, it is important to note that a number of studies have reported benefits to 
these children that appear to have potentially important developmental and func­
tional significance (Barrera et al., 1976; Bricker & Dow, 1980; Safford et al., 
L 976; Sandow et al., 1981). Follow-up studies of the long-term effects of early 
intervention efforts in relation to the impact of these programs on later life 
activities will be necessary to help evaluate this complex issue. 

CONCLUSIONS AND RECOMMENDATIONS 

Early intervention programs for children with general developmental delays 
are prominent features of contemporary service systems for young handicapped 
children. As we have seen (see Chapter 1 of this volume), there appears to be a 
logical and developmentally sound rationale for providing such services, but, of 
course, it is essential to examine empirically the extent to which the goals of 
early intervention programs have been accomplished. No attempt will be made in 
this section to summarize in any detail the numerous studies reviewed in this 
chapter, as summary statements have been presented at many points as part of the 
preceding analyses. However, we do feel that, despite the many problems associ­
ated with the evaluation of early intervention programs for developmentally 
delayed children, this review has many implications for the practitioner as well 
as for program and policy designers, researchers, parents, and evaluators. 

Perhaps the most important implication these findings may have for health 
professionals, educators, parents, child development specialists, other practi­
tioners, and policymakers, is the perspective they provide on early intervention 
issues. Specifically, this review has clearly not been an effort to arrive at a 
consensus opinion, as it would certainly result in oversimplifications and overex-
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tensions, given the nature of existing research . Nor has it been an effort to 
present a devastating critique of published work-a task all too easy to accom­
plish. Rather, this review may be of special value in providing a sense of what to 
expect realistically in tenns of developmental gains from intensive and extensive 
involvement in early intervention programs. 

In particular, claims of utter failure of early intervention as well as claims of 
incredible success for the group of children described in this chapter can now be 
more critically appraised . Neither is accurate. There is, however, reason to 
project confidence that the decline in measured intelligence with increasing 
chronological age common to children with Down syndrome can be prevented 
and to some extent reversed . As we have seen, this was a generally consistent 
finding, holding across many different types of experimental designs and pro­
grams. It was the convergence of different sources of infonnation that was 
perhaps most convincing. Unfortunately, for children whose delays could be 
attributed to a biological basis other than Down syndrome, the evidence was less 
satisfactory. As noted , the heterogeneity of the population and other factors 
resulted in less sophisticated designs overall, raising important questions about 
both the internal and the external validity of the findings. Nevertheless, the 
consistency of the results, even for the better controlled investigations, suggests 
that early intervention programs for these children may well have an effect of 
about the same order of magnitude as those directed toward children with Down 
syndrome, but with much more variability in the possible outcomes. 

To some readers of this review the range and magnitude of outcomes that can 
be realisticaJly expected co occur due to systematic early· intervention will be 
disappointing, as no evidence can be found to support expectations for radical 
and dramatic changes. To others, these results will suggest that promising but yet 
tentative optimism with regard to achieving a meaningful impact on the lives of 
young developmentally delayed children through early intervention programs is 
the most reasonable position to maintain. Still others perhaps may see these 
outcomes as a confinnation of the power of biological detenninism or the inef­
fectiveness of intervention procedures that are experiential in nature . 

In our view, the second position-that early intervention is indeed a promising 
strategy, one that has in fact demonstrated its ability to produce consistent 
positive changes in the development of young delayed children-is most com­
patible with the facts. Aligning ourselves with this position seems especially 
appropriate when the entire early intervention enterprise is placed in perspective. 
In essence, the evaluation of impact was based upon a series of ''first genera­
tion" early intervention programs. Curricula were being written and tested, 
administrative procedures were being developed, techniques for incorporating 
the input from many disciplines were being refined, and team-process strategies 
were being explored; often while services were . being delivered. Moreover, 
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personnel preparation programs providing specialists to work with these children 
were limited , and many staffs were faced with a difficult on-the-job training 
experience. Finally, the measurement strategies were often questionable and 

· restricted primarily to direct child change measures. 
Whether better trained and experienced personnel, refined and well-tested 

curricula, as well as other strategies and resources designed to improve the 
quality of early intervention services will yield corresponding improvements in 
outcomes is a vital question for the future . Initial results suggest that this task 
should be actively encouraged . A fair appraisal for purposes of public policy as 
well as for individual decision making by professionals and parents regarding 
early intervention for developmentally delayed children must await the outcomes 
of a next generation of programs. In this next phase, researchers, evaluators , and 
program designers should seek to achieve a more enlightened family partnership 
and recognize more completely the implications of a broader ecological approach 
to intervention (Bronfenbrenner , 1977). It appears to be especially important to 
consider dimensions such as social support networks (Friedrich & Friedrich , 
198 1; O'Connor, 1983). Moreover, it may be helpful in subsequent programs to 
take a somewhat less directive and perhaps less artificial approach to intervention 
than that described in existing studies, relying more on the integration of inter­
vention activities within the natural flow of family and school events. In addi­
tion, we recommend that measurement systems be expanded beyond primarily 
cognitive measures to assess potentially important outcomes of early intervention 
that have been generally excluded to date. Of particular importance are measures 
of social competence, motivation, family functioning, and problem-solving 
skills. 

Of course, these recommendations do not resolve the basic difficulties inher­
ent in conducting early intervention research for developmentally delayed chil­
dren . The experimental design issues and strategies for extending evaluation 
beyond the short-term focus, characteristic of almost all the prospective studies 
reviewed , remain major barriers. Some suggestions for improving our experi­
mental designs and establishing a meaningful data base for developmentally 
delayed and other groups of young handicapped children are described in the 
final chapter of this volume. Perhaps as these procedures are applied and addi­
tional studies are forthcoming more specific issues such as the relative value of 
early versus later intervention , the optimal intensity of programming , and deter­
minations of which children are likely to benefit from specific early intervention 
approaches can be meaningfully addressed. Despite the fact that even tentative 
answers to these more detailed questions are not possible at this time, we are 
encouraged by the initial efforts of the studies analyzed in this review and look 
forward to the design and analysis of subsequent generations of early interven­
tion programs for children with general developmental delays. 
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INTRODUCTION 

Young children who exhibit significantly delayed rates of cognitive develop­
ment are the focus of this chapter. Despite wide variation in etiology (see Chap­
ter I of this· volume) and in course of development for this highly heterogeneous 
group of children , delays or impairments are apparenr in virtually every facet of 
cognition, including information processing, problem solving, and especially the 
ability to apply information to new situations. Corresponding delays in motor, 
communication, language, and socioemotional development present a picture of 
global developmental delay for these youngsters. Although cognitive delays are 
the necessary condition for inclusion in this chapter, the term general develop-
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mental delay or simply developmental delay will be primarily used as a means of 
underscoring the comprehensive delays common to these children and the corre­
sponding need for comprehensive intervention. 

ln this chapter, we will explore and evaluate the impact of broad-based early 
intervention programs directed exclusively at children with these general devel­
opmental delays. The general characteristics of this population will be examined 
first with special emphasis placed on children with Down syndrome. This will be 
followed by a discussion of the nature of early intervention programs, including a 
brief history as well as descriptions of the various approaches and educational or 
developmental models applied to intervention programs that are commonly 
found in the field. With this information as background , the existing early 
intervention literature for young developmentally delayed children will be sum­
marized and presented in a manner designed not only to yield a .critical analysis 
of the effectiveness of these programs, but also to permit the detection of any 
meaningful and. consistent outcome patterns that may exist. Based on this more 
comprehensive analysis, a number of recommendations for the practitioner and 
other professionals will be generated. 

DEVELOPMENTAL CHARACTERISTICS OF DELAYED 
CHILDREN 

In general , developmenta.lly delayed children tend to reach developmental 
milestones in a manner that is generally similar to that of nondelayed children , 
but at a much slower rate. All children with significant delays are likely to reach 
a lower final level of cognitive development but, as will be described, the actual 
rate, limits on development, and other characteristics vary with the nature and 
severity of the disabling condition. Although a pattern of general developmental 
delay may exist, differences across one or more areas of development in com­
parison to that which is expected on the basis of a child 's overall cognitive level 
are not uncommon. Moreover, as discussed later, a number of qualitative dif­
ferences in developmental processes have been identified as well. 

The children described in this chapter are likely to be labeled as mentally 
retarded at some point once the clinical picture stabilizes. For this to occur, two 
major criteria, as defined by the American Association on Mental Deficiency 
(Grossman, l 983), must be met. The first involves lowered intellectual function­
ing as assessed by standardized tests of intelligence. Currently , although flexibil­
ity is stressed in this determination, an IQ below 70 will satisfy this criterion. 
The second criterion reflects aspects of impaired adaptive behavior, with 
milestone measures of social, motor, and communicative development being 
used to assess this dimension during infancy and early childhood. 

The psychometric assessment serves as the primary basis for the class ification 
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of the severity of the developmental delay . Children with lQs below 20-25 are 
classified as profoundly retarded , those between 20-25 and 35-40 as severely 
retarded, between 35-40 and 50- 55 as moderately retarded, and those scoring 
-between 50-55 and approximately 70 as mildly retarded. As a rough approxima­
tion , mildly delayed children develop at a rate about one half to two thirds that of 
normally developing children , and we can expect to see substantial developmen­
tal changes for the vast m~jority of these children, including walking and using 
language, during che early childhood period. ln contrast, children with severe 
and profound delays make more limited progress toward major developmental 
milestones, with health, stimulation, and social interaction processes being pri­
mary concerns that extend throughout the first few years of life. 

In practice and in the descriptive literature, this classification scheme for 
severity is often simplified by dividing delays into only two categories: those 
children with severe impairments (an IQ below 50) and those with mild delays 
(IQs 50- 70). Despite the simplification, this distinction appears to be a useful 
one, with many. important differences (apart from develoP.mental rates and pat­
terns) existing between children with severe and mild delays. From an etiological 
perspective, the cause for the conditions of approximately 50% of the more 
severely delayed children can be linked to identifiable prenatal problems in 
central nervous system development (Smith & Simons, 1975), with as many as a 
third of this group having chromosomal abnormalities. Although Down syn­
drome is the most prevalent chromosomal abnormality, the presumption that the 
vast majority of these children belong in the severely delayed category may no 
longer be valid (see later discussion). 

Of the remaining 50%, approximately 10% of severe delays can be traced to 
problems during the perinatal and postnatal periods, with the final 40% falling 
into an undecided category in which no specific cause can be discerned . Howev­
er, most of the difficulties for a consi.derable portion of the children in the 
undecided group can likely be attributed to prenatal defects in development 
because other evidence such as the abundance of certain major or minor anomo­
lies that commonly co-occur are associated with prenatal onset (Smith & Simons, 
1975). ln fact , children with severe delays typically have a number of associated 
disabilities also, especially cerebral palsy and epilepsy (Jacobson & Janicki, 
1983). Moreover, for the most part only isolated cases of severe delays within 
families are found; they are usually identified during the first 2 years and have a 
relatively small though noticeable association with socioeconomic status (Robin­
son & Robinson, L976) . 

In contrast, mild developmental delay generally is confirmed later, accounts 
for as much as 60-75% of all instances of delays during infancy and early 
childhood, and has a much stronger association with socioeconomic status; its 
causes are less likely to be prenatal in origin , as few recognizable syndromes or 
related evidence are associated with these milder delays (Herbst & Baird, 1983; 
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Opitz, L 980). It is important to note that children identified as having mild delays 
in early chi ldhood appear to differ from the mildly delayed population that is 
identified later, during the school years . Specifically, although the etiology for 
some proportion of the children 'in the mild group that is identified during early 
childhood may be associated with fami lial- environmental factors, it is much 
more likely that the majority of chi ldren for whom familial-environmental influ­
ences are primary ones wi ll not be identified until they are of elementary school 
age. As such, they constitute part of a yet to-be-identified or at-risk group of 
youngsters, as described in Chapter 2. Those mildly delayed chi ldren who are 
actually identified during the preschool period tend to be those who have some 
clear biological basis for their delays or for whom a strong suspicion exists that 
implicates organic factors. In fact, a specific etiology can be identified for a 
substantial number of these children as early as 4 years of age (Herbst & Baird, 
1983). This group of mildly delayed children may also manifest more prominent 
problems than those identified later, either behaviorally or developmentally , 
which are sufficient to set them apart from normal variations in growth and 
development. When school age is reached, however, large numbers of new 
mildly delayed children are identified, with relatively few having an established 
etiological basis , and the association with socioeconomic status increases. 

These differences in the patterns of early identification for young developmen­
tally delayed children have important implications for the evaluation of the 
effectiveness of early intervention because it is primarily this unique subgroup of 
mildly delayed chi ldren in conjunction with those with more severe delays that 
find their way into early intervention programs. Moreover, because so many 
children, especially those under 3 years of age, have a clear biological basis for 
their delays, early intervention research efforts have often been organized within 
etiologically homogenous groups. This is especially true for children with Down 
syndrome, as a substantial number of early intervention studies have focused on 
this subgroup. Accordingly, as background for the analysis of the effectiveness 
of early intervention, the general developmental course and characteristics of 
young Down syndrome children will be described in the following section. 

Children with Down Syndrome 

Since the mid-l 970s, a more complete understanding of the character and 
expression of development of children with Down syndrome has been achieved 
through a series of extensive multidisciplinary studies. This examination of 
developmental characteristics has extended wel 1 beyond the traditional domains of 
cognitive and motor development, providing important insights into the social and 
emotional Jives of these chi ldren as well as into underlying developmental pro­
cesses. As a result, we now have a clearer appreciation of both the correspondence 
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that exists between the developmental characteristics of Down syndrome and 
normally developing children as well as an appreciation of areas of difference. 

At a descriptive level, the most straightforward and frequently used approach 
to gather in formation has been to track the developmental achievements of Down 
syndrome children through cross-sectional and longitudinal studies. For cog­
nitive development, continued but gradual improvement occurs (measures of 
mental age increase). However. the rate of development slows progressively, 
resulting in a general decline of measured intelligence throughout in fancy and 
early chi ldhood (Carr, 1975 ; J . A. Connolly, 1978; Melyn & White , 1973; 
Morgan, 1979; Share, 1975). Although group differences between normally de­
veloping and Down syndrome children can be detecred during the first year of 
life through assessments of cognitive functioning , there is, nevertheless, a sub­
stantial overlap in level of functioning at this early age. However, as the decli ne 
proceeds from an average IQ of 55- 60 at I year of age toward a mean IQ of 40-
50 by the fifth year, Down syndrome children become a clearly distinct sub­
group , with only relatively rare instances of children scoring above the mildly 
delayed range. Ct is not clear why their test performances decline , but it does not 
appear to be a result of a progressive deterioration of these children (see Carr, 
1975). To some extent it may reflect a greater reliance on language-based test 
items, but much of the measured decline may well be traced to the fact that 
cogniti ve tests increasingly tap more demanding and general aspects of compe­
tence , adaptive behavior, and problem solving, thereby enhancing developmen­
tal differences in overall cogniti ve functioning. 

Accordingly , the majority of Down syndrome children , even by age 3 years , 
test at the mild , low mild, and high moderate range of intelligence. This is the 
case even for those studies whose testing procedures were such that relatively 
little decline was observed during this 3-year period (Reed, Pueschel , Schnell , & 
Cronk, 1980). Interestingly, many of the early studies had suggested far greater 
limits on the cogniti ve abi lities of Down syndrome chi ldren (see Connolly, 1978, 

"for discussion) . It appears that these changes in cognitive development from the 
early to more current studies can be attributed to improved environmental condi­
tions for Down syndrome ch ildren , including the positive effects resulting from 
less frequent institutionalization (see Centerwall & Centerwall , 1960) and the 
increased avai lability of a wide range of high-quality intervention services for 
handicapped children and their fami lies. 

Even with improved cognitive status, variability in terms of severity of delay 
for Down syndrome children as a group remains extensive (Connolly, 1978; 
LaVeck & Brehm , 1978). Although these individual differences have been found 
to be associated strongly with a number of biomedical factors (especially the 
correlations between the degree of hypotonia and severity of cardiac defects with 
lower intellectual performance [Cicchetti & Sroufe, 1978; Reed et al. , 19801) , 
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the factors contributing to these differences are not well understood. However, 
despite this variability within the group, there appears to be consistency in 
cognitive development over time for individual children. In one longitudinal 
study in which children were evaluated at 9-month intervals from birth to 3 
years, considerable continuity was found (Reed et al., 1980). In particular, the 
shorter term correlation between 18 and 36 months on the Bayley Mental Scale 
was high (r = .72) . Even the relationship between 6 and 36 months, a period of 
much less continuity for normally developing children (Honzik, 1976; Kopp & 
McCall, 1982), was unusually strong (r = .53). Overall, correlation coefficients 
remain especially high after 18 months of age (Kopp, 1983). 

Corresponding delays also occur in other developmental domains, but the 
pattern varies from area to area. Motor development, although showing less of a 
difference from normal achievements during the first year, soon becomes sim­
ilar to that of intellectual development (Carr, 1975; Reed et al., 1980). Feeding 
difficulties during the first 3 years also show a similar but less pronounced 
course, with delays of 10-33% occurring in gumming, chewing, finger feeding, 
food grasping, spoon grasping, and related milestones (Cullen , Cronk, Pueschel , 
Schnell, & Reed, 1981). Aspects of social development, although having a less 
delayed onset and a less noticeable decline, do display significant lags (Cullen et 
al., 1981 ; Melyn & White , 1973; Morgan, 1979). For example, Vineland social 
quotients , which contain a substantial number of self-help items at lower age 
levels , decline from a mean of 71.4 at I year of age to 66.7 at 1-3 years, and 
then to an average quotient of 57.3 at 3-5 years of age (Morgan, 1979). in­
terestingly , not only do declines in these domains parallel one another on che 
average for the group, but , as might be expected, the domains themselves are 
interrelated for individual children. Specifically, the magnitude of the correla­
tions among motor, cognitive, and language development (see subsequent dis­
cussion) range from .5 to . 8 within the first 3 years of life (Reed et al., l-980). 

The language development of Down syndrome children has been repeatedly 
found to lag considerably behind other developmental domains (e.g., Share, 
1975). This discrepancy is apparent even in young children as measures of 
receptive and expressive language fall below that expected on the basis of their 
cognitive development and may be related to unusual deficits in vocal imitation 
skilJs (Mahoney , Glover, & Finger, 1981) or specific oral-motor dysfunctions. 
Observations by Greenwald and Leonard ( 1979) have also indicated that young 
Down syndrome children manifest substantial verbal language deficits i.n com­
parison to their level of cognitive (sensorimotor) development. 

Taken together, as evaluated in terms of rate of achievement of developmental 
milestones , Down syndrome children manifest substantial lags in all domains. 
The typical pattern consists of the a~pearance of delays early within the first year 
and a progressive s l.owing of the rate of development during the later period of 
infancy and early childhood. Social development seems to be least affected 
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during the first 3 years, whereas language development , especially expressive 
language , shows the most significant delays. For each child, progress across 
different developmental domaics is significantly intercorrelated and most Down 
syndrome children fall within the mild and moderate ranges of cognitive func­
tioning by age 5 years. Moreover, there is considerable individual consistency in 
relative rate of overall development across the early childhood period, and the 
degree of hypotonicity and severity of congenital heart disease are highly corre­
lated with developmental progress. 

Organization and Structure of Developme11tal Processes 

An additional and important question regarding the developmental charac­
teristics of Down syndrome children concerns the organization and structure of 
their cognitive processes as well as the relationship between cognition and other 
developmental domains . Correlations among different developmental areas have 
already been noted for milestone achievement, but information about interre­
lationships among processes and organizational features of development as com­
pared to normally developing children has particularly important implications 
with regard to the design of early intervention programs. 

These issues are not easily addressed but a number of creative research strat­
egies have provided useful and important working hypotheses. ln one study , the 
organization of sensorimotor skills of Down syndrome children (including object 
permanence, means-end, causality , etc.) was correlated with those of normally 
developing children matched in terms of mental age. Comparisons revealed a 
high correspondence in skills between these two groups (Mahoney et al ., 1981). 
Morever, the organization of these sensorimotor domains for Down syndrome 
children has been found to be related to language and communicative develop­
ment in a manner similar to that of normally developing children (Greenwald & 
Leonard, l 979; Mahoney et al., 1981) . 

A second line of research has focused on the correspondence between cog­
nitive and affective development. In the field of child development, recent the­
oretical. and empirical advances have improved our understanding of the impor­
tant organizational processes of attachment, affiliation, fear/ wariness , and ex­
ploration-curiosity, as well as their relationships to cognitive development 
(Sroufe, l 979) . A large-scale longitudinal investigation (Cicchetti & Pogge­
Hesse, 1982; Cicchetti & Sroufe, 1978) has examined these cognitive-affective 
systems in Down syndrome children. In an extensive series of analyses, affective 
and cognitive development were shown to have as close an association for Down 
syndrome children as they do for normally developing children. Emotional reac­
tions producing smiling and laughter, negative affect (especially defensive reac­
tions to perceptual stimuli), patterns of attachment, interrelationships among 
different systems (affiliation, fear/wariness.etc.), and a correspondence with 
levels of cognitive development were all similar in their sequence, organization, 
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and relationships to those of normally developing children (Cicchetti & Pogge­
Hesse, 1982). Other developmental patcerns, such as the emergence of self­
recognition , also appear to be similarly organized in Down syndrome children 
and to correspond to appropriate levels of cognitive development (Mans , Cic­
chetti, & Sroufe, 1978). 

Although considerable evidence exists suggesting that the major developmen­
tal processes of Down syndrome children appear qualitatively similar to those of 
normally developing children, the limits of this generalization have yet to be 
established. Caution in extending these findings is certainly warranted because 
relatively few processes have been probed to date and little information is avail­
able regarding the organizational features of Down syndrome children 's develop­
ment beyond 3 years of age. Moreover, despite similarities in the structure or 
organization of developmental processes and the sequence of development , there 
are a number of characteristics of Down syndrome children that do appear to 
differ in important ways from nondelayed children. For example , although Down 
syndrome children's symbolic play correlates with mental age as expected (Hill 
& McCune-Nicolich, 1981 ; Odom , l 98 1), the characteristics of their spon­
taneous play with objects can be clearly distinguished from normally developing 
children matched in terms of developmental level. Even with appropriate toys 
and a supportive and attentive parent available, Down syndrome children are not 
as socially oriented nor do they use materials as effectively as nondelayed chil­
dren. ln particular, they are more likely to fail to monitor others, to fai l to use 
opportunities to involve others in play adequately or initiate interactions , to have 
a more limited play repertoire , to fai l to shift play activities readily, and to 
display frequent stereotypic and repetitive acts during play (Krakow & Kopp, 
1982 , 1983). Moreover, research focusing on the pretend play of Down syn­
drome children has revealed that these youngsters move through a somewhat 
different developmental sequence from that of nonhandicapped children , particu­
larly in self-pretend play. In addition, Down syndrome children have unusual 
difficulty in progressing from single-scheme symbolic play (extending sym­
bolism beyond themselves) to combinatorial symbolic play (combining single or 
multiple schemes), even though they appeared to be at the appropriate mental 
ages to do so (Hi ll & McCune-Nicolich, 1981) . 

Kopp (l 983) suggested that these and other differences can be attributed to 
unusual deficits in information processing exhibited by Down syndrome chil­
dren . In particular, problems in attending, discriminating, encoding, transform­
ing, and transmitting complex or subtle stimuli may well underlie the fai lure of 
Down syndrome children to employ those interactive strategies necessary for 
appropriate developmental growth. 

Another major difference is the apparent difficulty these chi ldren have in 
expressing affection and in modulating physiological arousal. Overall , children 
with Down syndrome manifest a lower level of affecti ve expression than their 
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normally developing counterparts, even when matched in terms of cognitive 
level (Cicchetti & Sroufe, 1978). It is generally more difficult to elicit both 
positive affective responses , such as laughter to incongruous stimuli, and nega­
tive reactions, such as distress to separation and stranger approaches (Cicchetti & 
Serafica, 1981 ; Cicchetti & Sroufe, 1978). Even the full form of the early social 
smile of Down syndrome children appears reduced (Emde, Katz, & Thorpe, 
1978). This apparent inability to generate sufficient tension to create an affective 
response may be attributable to difficulties in processing the information pro­
vided by environmental stimuli as well as to specific deficits in physiological 
arousal. 

These cognitive-affective deficits are also likely to influence parents' judg­
ments of their infant's temperament. Despite many similarities in temperament to 
normally developing babies (although more Down syndrome children are consid­
ered "difficulc" by parents), the reduced arousal capacities of these children 
may lead parents to rate their children as lower in approachability. Similarly, 
difficulties in modulating arousal once threshold has been reached or the active 
roles parents must adopt during infancy in order to establish an interactional 
exchange can also influence temperament ratings of activity level (Bridges & 
Cicchetti, 1982). 

Emotional responses in infancy serve as a primary means of communication 
between caregivers and children. Absence of a normally differentiated and diffi­
cult-to-arouse (and settle) affective system in an infant can certainly have adverse 
effects on the nature of the caregiver-child relationship. As Cicchetti and Sroufe 
( 1978) point out: 

It may be that parents of Down syndrome infants need to extend themselves much more than 

the typical caregiver. since they must assume more responsibility for helping the infant to 

generate tension and affect and to become emotionally engaged in the situation. and they must 

accept greater delays in the development of fully differentiated affective expression (e.g .. 

laughter). Helping these infants sustain attention and build excitement is especially challeng­

ing. (p. 345) 

inadequate signaling by Down syndrome children and related characteristics 
are likely to require unusual parental adjustments in order to provide develop­
mentally sound experien~es and to establish synchronous and affectively warm 
interactions. Caregiver-child interactions that are associated with language and 
communicative development are perhaps most easily disrupted. Existing re­
search suggests that, even at prelinguistic levels, Down syndrome children are 
much less interactive in parent-child communicative sequences than normally 
developing children at similar developmental levels . They tend to initiate far 
fewer interactions and are especially lacking in the use of eye contact to establish 
interactions, to "ask questions," or to receive information or comments on their 
ongoing behavior. Moreover, in contrast to those of normally developing chi!-
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dren, vocalization patterns of Down syndrome children are such that more vocal 
clashes with caregivers are likely to occur, proper tum-taking sequences are 
more difficult to establish, and parents are not able to expand upon their child's 
vocalizations and their intent as easily (Berger & Cunningham, 1983; Jones, 
1980). As a consequence, much of the work of communication falls to parents, 
and a pattern that becomes more and more directive appears to be a common 
result. Although it is understandable how such a style of interaction can develop, 
it may be important to try to establish more mutual and synchronous interactive 
patterns at prelinguistic levels with the Down syndrome infant because these 
patterns appear to form a crucial foundation for later language development 
(Bruner, 1977). Of course, the problems parents may experience in adjl.lsting 
communicative patterns in accord with the abilities of their Down syndrome 
infants and young children are far from universal phenomena (Crawley & Spiker, 
1983; Rondal , l 978). Nevertheless , it is not surprising to find that many interac­
tion difficulties persist. In fact, these problems may eventually be accompanied 
by a gradual decline in the amount of interaction between parents and children in 
the years ahead (Cheseldine & McConkey, 1979; see also Cunningham, Reuler, 
Blackwell, & Deck, 1981). 

Children with Other Biologically Based Delays 

The marked heterogeneity , in all respects, for children who have established 
or presumed biologically based developmental delays suggests that useful de­
scriptive information on the course and characteristics of their development is not 
likely to extend meaningfully beyond generalities associated with severity of 
developmental delay . Given widely varying etiologies in particular, it would not 
be surprising to find that certain qualitative differences exist between this diverse 
group of children and more homogenous subgroups such as those with Down 
syndrome. An example of such a difference can be seen in a study on self­
recognition. As discussed earlier, Down syndrome children show evidence of 
self-recognition when they reach appropriate developmental levels. However, 
when self-recognition tests are administered to a heterogeneous group of devel­
opmentally delayed children-children typical of those found in community 
based early intervention programs-responses are much more variable, with 
relatively few of these children showing any evidence of this cognitive achieve­
ment. This occurs even though assessed mental ages suggested that evidence for 
self-recognition should exist (Hill & Tomlin, 1981). Other research has also 
reported differences between Down syndrome children and a heterogeneous 
group of developmentally delayed children in their degree of social orientation 
and the extent to which they are engaged in interactions with toys (Krakow & . 
Kopp, 1983). 

Despite the fact that descriptions of the development and characteristics of 
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children with other biologically based delays must remain general , some impor­
tant patterns, many similar to those for children with Down syndrome, do nev­
ertheless emerge. ~or example, difficulties in caregiver- child interactions can be 

· detected early (e .g., Greenberg , 197 L), mismatches between parental speech 
complexity and children 's capacities are not uncommon (Cunningham et al., 
1981), children fail to deploy their attention adequately and do not effectively 
use the social and physical environmental resources available to them during play 
(Krakow & Kopp, 1983), and highly directive and less responsive patterns of 
relating can develop (Terdal, Jackson, & Garner, 1976)- all in a manner similar 
to that of the Down syndrome subgroup. Not only does their toy play lack 
spontaneity and flexibility (Krakow & Kopp, 1983), but developmentally de­
layed children seem unusually deficient in adopting systematic strategies in 
problem-solving tasks (Goodman, l 98 l). 

Moreover, the peer relationships of developmentally delayed children in gen­
eral during the preschool years show unusual deficits-deficits that exceed those 
that would be expected on the basis of their levels of .cognitive development 
(Guralnick & Weinhouse, 1984). Most developmentally delayed preschool-age 
children appear to have extraordinary difficulty in establishing more than simple 
social exchanges with their peers, a problem that can be traced in part to the 
directive pattern of caregiver-child relations, to unusual deficits in language 
development, to the existence of behavioral problems and to other aspects of the 
social environment (Guralnick, 1986). It may also be a reflection of the informa­
tion-processing difficulties described earlier (Kopp, 1983), now applied lo the 
problem of establishing social relationships with one's peers. Whatever the case 
may be, developmentally delayed children appear to be at risk for a host of 
developmental problems beyond cognitive delay. 

At a more global level, families in which a handicapped child is a member also 
appear to be unusually vulnerable to developing numerous problems (Crnic, 
Friedrich, & Greenberg, 1983). Yet such outcomes are far from inevitable; many 
families draw upon their resources not only to cope with but also to be enriched 
by their relationships with their handicapped family member. The nature of the 
outcome depends on a complex set of forces. Characteristics of the child and 
family as well as the availability of social support networks have been found to 
be important in governing the adaptive abilities of families (Cmic et al. , l 983; 
Gallagher, Beckman, & Cross, 1983). 

Finally, the value of tracking the development of diagnostic subgroups of 
children should be emphasized. Despite even substantial within-group vari­
ability, the developmental characteristics of diagnostic subgroups do provide 
some measure of control and can serve as a useful baseline for evaluating the 
effects of early intervention. As we have seen for Down syndrome children , 
specific developmental patterns for this subgroup have been reliably identified. 
The discovery of the fragile-X syndrome (Carpenter, Leichtman, & Say, 1982) 
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and fetal alcohol syndrome (Golden, Sokol, Kuhnert , & Bottoms, 1982; 
Steinhausen, Nestler, & Spohr, l 982) in recent years-syndromes involving 
relatively larger numbers of children-su·ggests the potential value of this 
strategy. 

NATURE OF INTERVENTION PROGRAMS FOR 
CHILDREN WITH DEVELOPMENT AL DELAYS 

The many problems likely to be encountered by young developmentally de­
layed children and their families provide an important framework for examining 
the effectiveness of early intervention efforts. Equally important, however, is an 
understanding of the nature, scope, and variations of the comprehensive inter­
vention programs themselves. Accordingly, prior to our analyses of the effec­
tiveness of i.ntervention, a brief historical review of early intervention activities 
and a description of the major dimensions that characterize intervention pro­
grams will be presented. 

Historical Background 

Although prior to the 1900s a philosophical basis for the importance of the 
early childhood period existed (Lazerson, 1972), the actual catalyst for the 
development of educational programs may well have been the concern for chil­
dren growing up in the squalid conditions of poverty. According to Maxim 
(1980), important educational reforms for young children were stimulated by a 
number of concerned individuals living in different countries. Programs for 
young children living in poverty were initiated in the late l800s-early 1900s by 
such individuals as Owen in Scotland, Frobel in Germany, McMillan in En­
gland, and Montessori in Italy. In many respects, these programs were developed 
to offer poor children the opportunity to thrive in a more healthy and intellec­
tually stimulating environment. 

Concerns for the child from poverty circumstances were extended in this 
country to concerns for retarded and other children with handicapping condi­
tions. There were two investigations conducted before the 1960s that offered 
promise for intervention with young developmentally delayed children through 
manipulation of the environmental context and/or the offering of educational 
programs during the early childhood period: the serendipitous but classic investi­
gation conducted by Skeels (Skeels, 1966; Skeels & Dye , 1939) and the pioneer 
work of Kirk ( 1958). 

The longitudinal study conducted by Skeels and his colleagues on two groups 
of infants placed in different environments produced remarkable findings. Ini­
tially both groups of infants were res idents of an orphanage and were at first 



4, Cognitive and General Developmental Delays 127 

testing found to be comparable and functioning generally in the retarded or low 
normal range of intelligence. Thirteen of these infants were placed in an institu­
tion for the retarded as " house guests" of a group of retarded 'females and the 
ward staff (Skeels & Dye, 1939). These 13 children came to constitute the 
experimental group who, because of marked improvement in this actually more 
stimulating environment, were adopted and left the institution. The contrast 
group was composed of the children who remained wards of the state and resided 
in an institutional environment. Some 30 years later a follow-up study was 
completed, and as Skeels ( l 966) reports: 

All 13 children in the experimental group were self supporting and none was a ward of an 

institu1ion, public or private. In the contrast group of 12 children, one had died in adolescence 

following continued residence in a state institu1ion for the mentally retarded, and four were still 

wards of institutions. one in a mental hospital , and the other three in institutions for the 

mentally recarded. In education. the disparity between the two groups was striking. The 

contrast group completed a median of less than the third grade. The experimental group 

completed a median of the 12th grade. (p.55) 

This investigation has been criticized on methodological grounds, especially 
with regard to the exact nature of the disabilities of the subjects as well as 
concerns about the attribution of the difference between groups solely to the 
children's early experiences (Clarke & Clarke, 1976; Ramey & Baker-Ward , 
1982). However, the potential for substantially altering the rate of intellectual 
development through environmental manipulation was established. 

In 1958, Kirk reported the first formal attempt at ameliorating delayed devel­
opment through early education. His investigation included 81 preschool chil­
dren between the ages of 3 and 6 years with lQs that ranged from 45 to 80. These 
children were classified as mentally retarded in line with the conventions of the 
time. The subjects were from four different groups: a community experimental 
group in which the children attended a community-based preschool program, a 
community contrast group who attended no preschool program, an institutional 
experimental group who attended an institutional preschool program, and an 
institutional contrast group who did not attend any preschool program. Upon 
completion of the preschool experience, the experimental subjects in both the 
community and institutional preschool groups out-performed the contrast sub­
jects. A follow-up after the first year of elementary school found that the initial 
differences between contrast and experimental community subjects tended to 
disappear either through an acceleration of the contrast subjects and/or limited 
change for children in the experimental group. Nevertheless, according to Kirk 
(l977), "The conclusion we drew from this experiment was that intervention at 
the preschool level accelerates the rate of mental and soc ial development, while 
no intervention at that age level tends to allow the rate of mental and social 
development to slow" (p. 7). 
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' In L 970 an extremely interesting monograph was published by the State of 
California's Department of Mental Hygiene (Rhodes, Gooch, Siegelman, 
Behrns , & Metzger, 1970). This study was a follow-up of work completed by 
Stedman and Eichorn ( 1964) that compared the development of a group of L 0 
home-reared Down syndrome children with 10 institutionalized Down syndrome 
children. Most comparisons in the Stedman and Eichorn study favored the home­
reared children and thus a further experiment was formulated to see if program­
matic changes in an institutional environment could produce changes in the 
Down syndrome children. 

Changes were made in the children's physical setting, staff were specially 
trained, and a comprehensive intervention program was initiated. Training lan­
guage skills was the primary focus of the program. The reported result indicated 
that positive changes were seen in the language behavior, intellectual growth, 
and social skills of a population previously thought by many to be uneducable 
(Rhodes et al., L 970). 

Taken together, the findings of these studies and a host of other factors 
suggesting that intervention during the first 5 years of life can have a significant 
impact on development (see Chapter l of this volume) set the stage for a major 
effort initiated at the federal level to foster the development of early intervention 
programs for developmentally delayed and other handicapped preschool children. 

Handicapped Children's Early Education Program 

In 1968 the United States Congress enacted the Handicapped Children 's Early 
Education Program (HCEEP). The major purpose of this federal program for 
young handicapped children was to develop , demonstrate, and disseminate effec­
tive early intervention models. Until recently the appropriations for the HCEEP 
have steadily increased, resulting in a growing number of programs and children 
being served. An article by Swan (1980) describes the considerable success of 
this federal venture as measured by the number of programs that have been 
continued in communities using local and/or state funds. In addition, an evalua­
tion report indicates the enormously positive impact of these programs (Little­
john Associates, 1982). Although much work needs to be done, there seems little 
doubt that from both historical and contemporary perspectives the impact of this 
federal program on the development of early intervention programs for handi­
capped infants and preschool-age children has been significant. 

The final link to contemporary programs can be found in a number of exem­
plary programs developed in the early 1970s, many of which were supported by 
HCEEP funds. Descriptions of many of the notable programs that formed the 
groundwork for many of today 's programs can be found in the influential vol­
umes edited by Friedlander, Sterritt, and Kirk ( l 975) and Tjossem (l 976) . 
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CONTEMPORARY EARLY lNTERVENTION MODELS 

Expectations of the effects of contemporary early intervention models can be 
conveniently divided into direct. impact, indirect impact, and societal benefits. 
Direct impact refers to program goals and objectives designed to alter the behav­
ior of the child and the immediate family. Most programs see changing the 
child's behavior and supporting the family as their primary objectives, and thus 
intervention strategies are developed to reflect this focus. Indirect impact refers 
to changes in the child and family members that permit maintenance of the child 
in the least restrictive setting in terms of educational placement. A second impor­
tant indirect impact is the family's or community's willingness to maintain the 
child in the home and community. 

Finally, many programs suggest that the impact of early intervention programs 
on the child and family produce benefits for society . In a state-of-the-art report 
compiled by Interact (Garland, Swanson, Stone, & Woodruff, 1981 ) it is argued 
that early intervention assists parents in maintaining their child at home, thus 
reducing the costs of institutionalization, which the community must bear. Simi­
larly , by maintaining developmentally delayed and disabled children more in the 
mainstream of regular education, significant savings to the taxpayer result as 
well (Bricker, Bailey, & Bruder, 1984). 

Early intervention services for developmentally delayed children from birth 
through 5 years of age are typically provided by community programs and 
include a range of children from those designated as at-risk to the most pro­
foundly impaired child. According to Filler (l 983), the three service delivery 
models used by early intervention programs to serve these children are home­
based , center-based, and a combination of home- and center-based. Often pro­
grams for infants deliver services in the home setting. The target is the parent or 
caregiver who is helped to acquire effective intervention skills to use with the 
child. 

As implied in the name, the center-based model requires that the child be 
brought to an educational setting on a regular basis. The setting might be a 
classroom, a hospital , or a more informal arrangement. The focus in the center­
based models is usually the child; however, many center-based programs stress 
parental involvement and may even provide structured training for the parent. 

Some programs have adopted a combined approach in one of two ways. First, 
there are programs that stress training both in the classroom and in the home. 
Second, there are programs that serve children initially employing a home-based 
model and, after children reach a certain age or developmental level , they are 
transferred to the center-based component of the program. However, within 
these three basic service delivery models considerable variability can be found in 
terms of philosophical/curricular emphasis, instructional approaches, staffing 
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patterns, the nature of family involvement, the use of ancillary services , and 
assessment and evaluation strategies . These critical elements of early interven­
tion programs are discussed in the following section. 

Philosophical/ Curricular Approach 

An understanding of the philosophical orientation that underlies early inter­
vention efforts is essential. Intervention decisions-including the choice of as­
sessment and evaluation instruments, the determination of educational objec­
tives , the selection of strategies for fostering development, and the construction 
or adaptation of curricular materials-should be governed by the program's 
philosophical orientation or approach. 

Curricular approaches used by early intervention programs are distributed 
across a continuum from direct instruction (in which the child is given little 
choice over the nature of the instructional program) to those with an experiential 
emphasis (in which the child is free to choose from a variety of options through­
out the instructional day) . Harbin (1979) has suggested that current curricular 
models can be classified on the following continuum: experiential, Montessori , 
Piagetian , information-processing, diagnostic-prescriptive, or behavioral. As 
one moves away from the experiential end of the continuum the approach be­
comes increasingly teacher-directed. This is discussed in more detail in the 
section on instructional strategies. 

The curricular emphasis chosen by a program not only guides its focus but 
should also dictate the content. The majority of programs providing services to 
developmentally delayed children tend to offer educational activities in a variety 
of developmental domains. The comprehensive nature of these programs is ap­
propriate because by definition infants and young children with developmental 
dalays tend to show deficits in many critical areas of functioning. There is often a 
need to assist the child in gaining skrns in cognitive, communicative, social, self­
help, and motor areas, thus making mandatory a comprehensive curricular 
approach. 

Although programs can and do operate using a variety of orientations, a 
general developmental perspective encompassing many different models is most 
prominent. This orientation assumes that several underlying principles govern 
the nature and cause of growth and change. In particular, this position assumes 
that important developmental changes are both hierarchical and sequential. Cur­
rent developmental progress by a child involves the integration and reorganiza­
tion of earlier acquired skills, and development occurs in a general, consistent 
sequential order. In addition, this position assumes that many important develop­
mental changes result from the resolution of disequilibrium between the child's 
current level of development and the demands of his or her environment. The 
challenges posed by the environment must be neither too simple nor too difficult 
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in relation to a child's developmental level in order for positive change to result 
(Hunt, 196 l ). The task of the interventionist within this model is to structure the 
environment in sucb a way as to place increasing demands on the delayed child's 
current level of functioning. By requiring the child to adapt actively to greater 
and greater environmental demands, growth and change are promoted. Finally, 
the approach assumes that what is critical to development may be specific behav­
iors in some cases, but often interventionists are addressing issues related to 
broad conceptual aspects of development, which require consideration of issues 
related to integration and interrelationships across behavioral domains. 

Instructional Strategies 

The instructional strategies adopted to present the curricular content often rely 
on some form of environmental programming, however implicit it may be ac­
cording to varying curricular models . As articulated in behaviorally based strat­
egies, the teaching staff arrange events to elicit and reinforce the occurrence of 
specific behaviors by the children. However, the rigor and rigidity with which 
the behavioral technology is employed varies considerably across programs. 
According to the Harbin ( 1979) continuum, a fair generalization might be that 
those programs reflecting the more teacher-directed approaches are the programs 
that tend to begin training focused on highly specific educational objectives using 
well-controlled presentation formats. As the child shows progress in the acquisi­
tion of the educational objective, the instructional presentation shifts to encour­
age generalization of the response to other settings and appropriate conditions. In 
contrast, those programs that are more child-directed tend to employ a more 
flexible use of this strategy. The child is encouraged to use a specific behavior in 
a variety of settings and conditions with the primary goal of making the response 
functional for the child . Once the response becomes functional, the use of well­
controlled presentation formats is reduced. Application of an instructional tech­
nology requires that staff be skilled behavior managers and programmers if 
children are to make adequate progress. 

Although the application of behaviorally based instructional strategies has 
been effective in many situations and for certain groups of children , researchers 
with a more cognitive orientation have questioned the utility and/or gener­
alizability of the skills taught to children under such rigorously controlled and 
structured regimes. It is possible that these regimes tend to minimize flexibility 
and adaptability in that children are reinforced for careful adherence to an adult 
imposed structure. Flights of fancy, initiation of novel behavior, and variations 
in specified routines are not encouraged and may even be discouraged. More­
over, the technology often has been used to teach specific responses rather than 
to assist children in developing generative strategies that lead to problem solving 
and independence. Those favoring a behaviorally based technology argue that 
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the general strategy is sound but rather the manner in which interventionists have 
applied it needs correction. 

Contemporary views held by many interventionists tend to favor instructional 
approaches that specify the goals and objectives for the child but leave the 
implementation to be decided, in part, by events occurring in the environment 
and by the interests of the child. For example, an educational goal might be to 
assist the child to use more agent-action-object phrases. Rather than using 
specific drills on a set number of predetermined phrases , the interventionist 
capitalizes on opportunities that arise during the day to stimulate the use of the 
targeted language forms. Using such an approach requires careful attention to the 
daily activities to assure that each child is receiving adequate training on selected 
objectives. Often it is difficult to monitor the training of each objective, and 
successful employment of such a system requires systematic collection of data on 
the child 's progress toward specified objectives. 

Family Involvement 

Increasing numbers of programs are considering the family to be an integral 
member of the intervention team. From the development of individualized edu­
cational plans (IEPs) to their implementation, parents in particular are consulted 
and involved in the decision making and participate in many aspects of the 
educational- therapeutic effort for their child. An underlying principle of family 
involvement is to begin intervention sufficiently early in order to prevent or 
minimize potentially difficult or distressing parent-child and/ or child-family 
relationships from developing. A second principle of family involvement focuses 
on the need for an ecological approach to intervention in order to assure max­
imum development in the young delayed child. As Bronfenbrenner ( l 975) has 
suggested, all elements of a child's environment need to work in concert if 
maximum benefit from intervention is to occur. An exceptionally fine preschool 
program can probably offset the effects of a nonstimulating after-school environ­
ment only partially . There is a need to coordinate home and school expectations, 
which demands designing an intervention program that includes as many facets 
of the child's life as possible. 

The family situation itself should dictate where, when, how, and in what areas 
to begin intervention. As is done when designing child-related programs, it is 
necessary to assess the family situation, select objectives, intervene, and then 
evaluate progress toward the established objectives. It is also essential that most 
intervention programs that involve families be based on a balanced blend of a 
family's emotional needs, on information and assistance within the community, 
and on skill development. Moreover, families included in programs often have 
widely disparate cultural backgrounds , availability of resources, demands on 
their time and energy, educational experiences, belief and value systems, and 
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interests. Such divergence mandates program flexibility and individualization 
both in intervention objectives for families and in the method of reaching those 
objectives. 
· It is our contention , as well as that of many parents , that the professional 
should avoid becoming " the expert" and telling the parent what to do and how 
to do it (Roos, 1977; Sullivan, 1976). Rather, it is more helpful if a cooperative 
relationship evolves in which each individual contributes valuable information 
and skills. Becoming a member of the team is a responsibility that should be 
taken seriously be every parent and by every professional. 

Training and Deployment of Staff 

The professional staff is responsible for the shape and flavor of a program's 
content. The way in which the staff conducts the program is influenced by at 
least two important variables: the quality of their training and the fidelity with 
which they adhere to established program goals and objectives. No doubt other 
factors could be specified as well, but these two seem of overriding importance. 

Personnel working in early intervention programs can be divided into two 
categories: direct service and support service. Direct service individuals are those 
interventionists, teaching aides, and/or parents who interact with the child on a 
regular and consistent basis; for example, the classroom teacher in a center-based 
program or a parent trainer in a home-based approach. Early interventionists and 
other direct service personnel are called on to fill a number of roles including 
developmental specialist, behavior man?.ger, synthesizer, and evaluator. These 
roles have been discussed in detail by Iacino and· Bricker (l 978) . 

Support personnel include specialists such as physical therapists or commu­
nication specialists who have been trained in specific areas. The importance of 
obtaining the input and support of specialists from numerous health , educational, 
and social and behavioral disciplines is axiomatic for early intervention pro­
grams. In fact, prior to the initiation of a program a multidisciplinary diagnostic 
and assessment process should be conducted on each child. This often requires 
the participation of a physical therapist , occupational therapist , communication 
specialist, psychologist , medical personnel, and possibly others . Once a plan is 
developed on the basis of these assessments, the appropriate specialists should be 
available to formulate the daily intervention plan , to teach or supervise the direct 
intervention personnel in the delivery of the necessary therapeutic routines, to 
provide direct service as needed, and to evaluate the child' s progress. 

As indicated earlier, contributions from a variety of professionals are essential 
to the delivery of quality services to the delayed infant and young child . Because 
most programs cannot support a cadre of needed professionals on a full-time 
basis , specialists can be effectively used by adopting a consulting model. In such 
a model, the specialist functions primarily as an evaluator and consultant who 
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subsequently monitors the implementation of the developed program. The prima­
ry hands-on training of the child is provided by the classroom or home visitation 
staff and parents, rather than by specialists.· 

The consulting model has been adopted by many programs, in part because of 
financial exigencies; however, many staff, parents, and specialists have become 
convinced that, despite limitations for certain complex procedures, this model 
can be effective. Established training or therapeutic regimes can be employed 
throughout the day rather than for only brief periods when the specialist works 
directly with the child. Such practice increases total training time as well as 
enhances generalization across settings, people, and events (Bricker, 1976) . 

Assessment and Evaluation 

The development of an evaluation plan and its implementation are essential for 
effective intervention. Evaluating individual change and programmatic impact 
requires that intervention methods and systems have appropriate evaluation pro­
cedures. Evaluation techniques should be able to determjne the format and de­
gree of success of intervention for individual children as well as the impact of 
programs on groups of children. Thus, evaluation serves three distinct but com­
plementary functions: It guides the development of individual programming, it 
provides feedback about the success of individual programming, and it yields 
information for determining the value of an intervention system designed to 
benefit groups of children. 

The need for a comprehensive evaluation of the child requires that the assess­
ment battery be carefully constructed. This battery should tap the child ' s abilities 
across a wide range of domains because educational plans will be constructed on 
the basis of the initial assessment information. Second, assessment instruments 
should be geared to the developmental age of the child. Third, the evaluation 
instrument or format should be usable by available program personnel. Selection 
of a sophisticated instrument that cannot be administered appropriately by pro­
gram personnel is of no value. Fourth, at least some of the assessment/evaluation 
tools should yield information that can be used to formulate educational objec­
tives and related program plans. Finally, in addition to the more global assess­
ments or evaluations that are administered at specific intervals, programs should 
develop procedures for the collection of daily or weekly probe data that indicate a 
child's progress towards established short-term educational or developmental 
objectives (Guralnick, 1975). 

A useful assessment/evaluation system is essential for monitoring the impact 
of an intervention program. Accountability for all concerned is essential. Unfor­
tunately , as will be seen, evaluation has not been given a high priority in many 
programs because resources have been limited. Accordingly , programs have 
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differed widely in the comprehensiveness of the initial assessments as well as 
their monitoring and summary evaluation efforts . 

OUTCOMES OF EARLY INTERVENTION FOR 
DEVELOPMENTALLY DELAYED CHILDREN 

With this information as background, the remainder of the chapter will be 
devoted to an analysis of the effectiveness of early intervention efforts for chil­
dren with developmental delays. Studies selecced for this review consisted of 
those that were published in 1975 or later and were found in peer-reviewed 
journals or professionally edited book chapters. To be included, a study must 
have reported child change measures , not only parent-related outcomes. Of equal 
importance, each study selected must have been designed to provide a compre­
hensive, broad-based program and have attempted to evaluate systematically the 
impact of early intervention within that framework. To faci litate discussion of 
these outcomes, the analysis has been divided into programs that served only 
children with Down syndrome and those that served children with general bio­
logically based delays. Within each group a detailed table is provided consisting 
of a study-by-study summary of information on the nature of the intervention, the 
intervention parameters, the setting of the intervention effort, che role of parencs , 
characteristics of the participating children, the experimental design, the out­
come measures, and the results. A discussion of the outcomes for each group 
follows in an effort to draw at least tentative conclusions from these investi­
gations. 

Outcomes for Children with Down Syndrome 

Despite the importance of and enormous interest in an evaluation of che effec­
tiveness of early intervention programs for children with Down syndrome, only 
11 scudies met the criteria for inclusion in chis review. Nevertheless , as inspec­
tion of Table I will reveal, a number of important characteristics and patterns did 
emerge. Virtually without exception, these early intervention efforts reflected a 
very strong reliance on a developmental framework as the basis for setting 
educational goals and objectives, and progress was evaluated in terms of change 
in each of a variety of developmental domains . As noted, programs were com­
prehensive, attempting to influence the general course of development including 
cognitive, language and communicative, personal-social, and gross motor areas. 
However, some programs did provide a special emphasis that was consistent 
with the interescs of the designers, such as specific feeding training (Connolly, 
Morgan, Russell , & Richardson, 1980), language development (Kysela, Hill-
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TABLE I 

Summary of early intervention studies for children with Down Syndromea 

Reference: 

Aronson & Fallstrom 
(1977) 

Bidder. Bryant. & Gray 
((975) 

Nature: of intervention 

Institution-based program. 
implemented by a 
junior psychologist 
under guidance of 
authors: most training 
was individualized and 
fom1ulated lo stimulale 
sensory. self-help. 
cognitive. mo1or. 
memory. emolional. 
social. and aucntional 
areas; normal 
developmental 
sequences provided the: 
basis for systematic 
training 

Intervention parameters 

Intervention time span 
was I! yc:ars: training 
sessions twice a week 
for a period of be1ween 
15 min and I hr: 
journals kepi for each 
child on a weekly basis 
for con1inuing training 

Mothers received training Mothers in trcatmcm 
on behavior group received 12 
modification techniques 
as they related to 
delayed children: 
effons designed to 
encourage increased 
verbal and social 
interactions with child 
al home and 1oward 
greater competence and 
independence; training 
focused on all 
developmental domains 
and was individualized 
for each child; mothers 
recorded data based on 
home-training sessions: 
a discussion group 
relating to family and 
personal problems was 
also pan of the 
program 

!raining sessions ovc:r a 
6-month period. 2 hr 
pc:r session: more 
intense (weekly) at 
beginning of the: 6-
month period: I 
meeting for fathers and 
baby-sitters 

Selling 

Institutional-based. 
psychologist trainer 
wilh input from authors 
for con1inuing training 
programs 

Home-based for 
intervention but 
mothers received 
1raining al center 

Role of parcn1s 

No children ever livc:d al 
home lall enlered 1hc 
nursing home: bc1ween 
ages 4- 10 mon1hs1: 
Nursing home provided 
normal preschool 
program but no 
involvemcnl with the 
specialized !raining 
program 

Molhcrs wc:re rccipicnls 
of training and 
counseling. and were 
the primary service 
providers: records and 
tlala were collcc1ctl by 
parents over the 6-
month period 

yard, McDonald, & Ahlsten-Taylor, 1981; Rynders & Horrobin , 1980), or cog­
nitive and language training (Clunies-Ross, 1979) . 

An additional characteristic of these programs was the structured and directive 
nature of the intervention activities. Many programs described highly specific 
objectives, often conducted on a one-to-one or small-group basis with careful 
monitoring of progress on each of the objectives. A considerable number of 
programs relied extensively and explic itly on behaviorally based teaching strat-
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Child characteristics 

16 Down syndrome children 
living in a nursing home: 
experimental group had mean 
CA = 52.7 (range 26-69J: 
MA = 20.6 (range 19- 341: 
DQ = 39.4 (range 24-19): 
control group had mean 
CA= 51.J (range 21- 68). 
MA = 20.6 (range IJ- 35). 
DQ = 40.5 (range 18- 57) 

16 Down syndrome children 
ranging in age from 12 to 33 
months panicipatcd in the 
study: experimental group 
mean CA = 23.8 months: 
control group 24.5 months: 
based on Griffiths Mental 

Development Scale. the mean 
MA of the experimental group 
was 16.6 months and the 
control 14.8 months al 
beginning or study 

Experimental design 

Children mulched by age and sex 
and divided into experimental 
and control groups: MAs and 
DQs were almost ident ical at 
beginning of Study for groups 
established in this manner 

Outcome measures 

Griffiths Mental Development 
Scales with the 6 subscalcs of 
motor function. pcrsonal~ocial. 
hearing and ~pcech . eye-hand 
coordination. perfomiance. and 
practical judgment: both group' 
tested every 6 months: 12 
months after training was 
completed retesting of both 
groups for follow-up wa' 
carried oul 

Children matched with regard to Griffiths Mental Development 
CA. MA . and sex were Scales: maternal repons 
divided into two groups 
IN = S per group); 
experimental group mothers 
received training on behavioral 
h:chniques and counseling but 
controls only received typical 
interactions with health visitor 
and general practitioner; tester 
not aware of children"s group 
membership 
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Resulls 

lnterven11on group showed 
greater mcrcasc~ in mental age 
la\erage gam = 10.5 month~> 

and at a more rapid rale than 
<:l>ntrol group taverage 
rate = .1.5 months 1: held 
a.:n>ss all 6 subscalcs: All 
gain' were progressive for all 
intervention children: during 
the 12-month follow-up. no 
' tatis11cally significanl 
differences were found 
between the two groups in total 
test scores: note that 5 of 8 
intervention and 3 control 
children were moved to other 
institutions during this no· 
treatment period 

Significant differences in favor of 
the intervention group were 
found for language 1 mean gain 
6.56 versus 2.56 months> and 
performance (mean gain 7 
months versus 4.37 months> 
>Cales of 1he Griffiths: a 'trong 
trend also noted for the 

rcrsonal-~ocial scale: the 
ovcrull . locomotor. and eyc­
hnnd ~cales did not reveal any 
differences betwcn the two 
groups: mothers rcponcd 
increased knowledge and skills 
about their child"s development 
and improved morale 

(continued I 

egies (e.g., Bidder, Bryant , & Gray, 1975; Hanson & Schwarz, 1978; Hayden & 
Haring, l 977; Kysela et al., 1981 ). Even when intervention was to be adminis­
tered primarily by parents, detailed written materials and requests to collect 
progress data were considered vital aspects of the overall intervention strategy. 
Although there was an emphasis on behavioral objectives and goal setting , only 
about one third of the programs appeared to have a highly developed curriculum 
in a fonn that could be disseminated to others for replication. 



138 

TABLE I (Continued) 

Refcn:ncc 

Clunies-Ross ( 1979) 

Connolly. Morgan. 
Russell . & Richardson 
(1980) 

Nature of intervention 

Center-based and home­
bascd instruction: 
Parenl training provided 
in child management 
and home leaching: 
center-based program 
conducted by parents 
under staff supervision: 
curriculum consisted of 
comprehensive, 
structured programs in 
6 developmental areas: 
50% of instructional 
lime focused on 
cognitive and language 
areas; normal 
developmental 
sequences provided 
guidelines for major 
objectives 

Interdisciplinary program 
with professional 
leaching child and 
demonstrating 
techniques 10 parents 
for later home use: 
specific feeding !raining 
was singled out: 
general developmental 
model was basis with 
emphasis on intensive 
motor and sensory 
stimulation: group 
counseling and support 
for family was also 
provided 

Michael J. Guralnick and Diane Bricker 

ln1ervcn1ion p3ramclcrs 

J intake groups () 
separate years): 
intervention lime 
ranged from 4 months 
10 2 years: ini tial 
assessment occurred 
within 2 weeks of 
enrollment: children 
auended the 
intervention program 
2- 3 times per week (6 
hr total time/week): 
prescribed instruction 
was conducted in small 
groups (I staff to 2- J 
chi ldren). or on a J. 
10- I staff- chi ld basis: 
program objectives 
monitored each session. 
program reviews every 
2 weeks: parent 
received I 0-week 
training course: home 
teaching was conducted 
by parents J I 5-min 
sessions per day 

3-year program if enrolled 
early: maximum lime. 
birth to 3 years: first JO 
weeks in spring and 
fall. I-hr group 
sessions. I -hr 
individualized child 
teaching by 
professional alone. and 
I hr in group 
counseling with a 
professional to discuss 
issues and problems 
weekly: winter and 
summer. periodic 
follow-ups for 
evaluating and updating 
program: length of 
intervention varied for 
child but not continued 
after J years of age 

Selling 

Center-based for 
interdiciplinary team 
instruction. home-based 
parental instruction . 
parent training for 
implementation of 
home-based instruction 

Center-based for 
demonstration purposes 
but parents were 
expected 10 carry out 
home programs 

Role of parents 

Provide generalization and 
consolidation of ccnter­
based programs: 
primary responsibility 
for self-care programs 

Parents were primary 
service providers: 
instructed in genrral 
procedures and received 
counseling services 
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Chilc.l i:haracteristic> 

16 !)own S)•ndrome children ( 35 
. trisomy 21. I translocat ion): 

average age at intake 14. 3 
months. age range 3-37 
mon1hs 

Al age of interven1ion: Down 
syndrome. 0- 2.5 years: 20 of 
original 40 children in group 
rcassesscc.I at 3.2-6.3 ye:1rs 
<X = 4.5> 

Expo:rimcntal c.le>ign 

Pre-post without control or 
comparison group: progressive 
developmental achievements 
comparec.1 10 initial assessment 
on Early Intervention 
Developmental Profile IEIDPI: 
outcomes compared lo 
nomiativc pa11cms or Down 
syndrome children on existing 
developmental research lno 
systematic intervention) 

Post-only comparisons with a 
specially constructed control 
group (no random assignment): 
matched on children rercrrcd to 
demonstration center but not 
enrolled in an El program 
(N = 53): same CA and 
parental cc.lucational level as El 

Outcome measures 

EIDP administered at .t-month 
intcl'·als following initial 
assessment: reported in mean 
developmental index o;corcs 

Stanford- Binet or Cancll Infant 
Intelligence Scale. Vineland 
Social Ma1uri1y Scale 
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Results 

ProgrC>Si\'C achievements or 
imJi,•iduals ranged from large 
to moderate a' measured by 
developmental index ~eorcs: 
continuou~ in...:r\!nt\!nt~ in 

dc,·elopmcntal 4uotien1 were 
no1cd: for cognitive and 
language inc.lice~. children were 
de,·eloping at a rate of 
approximately 60'7c of CA: 
after 12-20 months of 
intcrventiun. children scored a1 
about wrk of CA: simi lar 
improvements occurred on 
other developmental domains: 
outcome~ substantially 
replicated over J intake groups: 
younger groups began at higher 
developmental lcvcb and 
maintained superiority over 12 
months: also. 1he data 
suggested that rate of 
developmental progress "'as 
most rapid in 12-23-momh age 
group 

Statistically signilkant gains in 
IQ in favor or F.l group 
(.~ = 5-1 .7 versus -12.9! and in 
SQ (X = 6-1.-1 versus 55.SJ: 
65'7c of children in El in mild 
AAMD level versus 24.S'k in 
comparison group: no EI 
children classilicc.l as 
severe/ profound for El versus 
I 9'k for comparison 

( co111i111ml) 
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TABLE I (Continued) 

Reference 

Hanson & Schwarz 
11978) 

Hayden & Dmitriev 
(1975) 

Hayden & Haring ( 1977) 

Nature of intervention 

Staff member visited 
homes weekly or 
biweekly. evaluated 
child's developmental 
status and established 
goals in conjunction 
with parent: detailed 
educational progmms 
were provided as well 
as general 
recommendations for 
social and physical 
activities to promote 
development; normal 
developmental model 
with milestones as 
goals using 
behaviorally based 
teaching procedures 

Interdisciplinary center­
based model preschool 
progmm; structured 
program based on 
developmental 
sequences and 
behavioral objectives 
across all 
developmental domains; 
intensive. 
individualized program 

Michael J . Guralnick and Diane Bricker 

Intervention parameters Setting 

Avcmge age of entry into Home-based program 
program was 14 weeks. 
with average program 
involvement 24.4 
months (range 15- JO 
months); parents were 
requested to carry out 
4-5 different programs 
weekly with their child 
( I 0 lrials per day per 
program) 

Variable length of time 
spent in program; 
children in model 
preschool panicipated 
in intensive activities 
I ~-2 hr. 4 days per 
week 

Center-based program 

Role of parents 

Primary service providers 
with advice and 
teaching of staff home 
visitors 

Active fn all aspects of 
model program: parents 
trained to use s1ra1eg1es 
at home and panicipatc 
in child's classrooms: 
anend parent meetings 
and group conferences 

Parental involvement was a significant component in almost all 11 programs, 
and many were primarily home based. For infant and toddler programs, in 
particular, parents were either trained to be the primary service provider (e .g., 
Hanson & Schwarz, 1978; Rynders & Horrobin , 1980), or to provide additional 
programs at home, often reinforcing, supplementing, and generalizing lesson 
activities (e.g., Clunies-Ross, 1979; Kysela et al., 198 L; Piper & Pless, 1980). 
Overall , the instructional burden for younger children was placed clearly on 
parents, with considerably less emphasis on counseling and support (but see 
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Child characteristics 

12 Down syndrome children r I l 
trisomy 21. l mosaic). mixed 
socioeconomic backgrounds: 
included first 12 children 
referred from medical and 
social service agencies for 
intervention program: 4 
children had significant cardiac 
defects 

94 Down svndrome children 
(95'k trisomy 21. 3% mosaic. 
2% translocationJ: analyses 
included children fro m model 
program now in public school 
(N = 13: median CA = 96 
months): those currently 
enrolled in model preschool 
(N = 53: median CA = 42 
months): and those enrolled in 
public school but no model 
preschool experience (contrast 
group: N = 28: median 
CA = 11 8 months) 

Experimental design 

Post-only design with 
comparisons to pub I ished data 
on home-reared Down 
syndrome children's 
developmental milestones who 
were not enrolled in early 
intervention programs 

Nonequivalent contrast group: the 
experimental group had 
attended the model preschool 
program while the control 
group. some of whom were 
matched for age with the 
experimental group. attended 
other programs: single scores 
taken from the child's 
performance on the Down· s 
Syndrome Performance 
Inventory were used to 
examine the relationship 
bet ween age and 
developmental level across 
children of different ages: both 
groups were similar on 
assessed demographic 
variables: data on children 
currently enrolled in the 
preschool were used for 
additional comparisons 

Outcome measures 

Specific age of attainment of 
developmental milestones 
selected from different 
instruments: comparison data 
based on Share (1975). Share 
& French (1974 ). and Share & 

Veale ( 1974J 

Down 's Syndrome Performance 
Inventory. Peabody Picture 
Vocabulary Test or Stanford­
Binet: Denver Developmental 
Screening Test or Vineland 
Social Maturity Scale 

141 

Results 

In comparison to ··normative" 
group. children in the 
intervention program attained 
many motor and perceptual­
motor milestones (e.g .. rolls 
over. feeds with fingers. walks 
with no support) at an earlier 
age and with much Jess 
variability in time of 
attainment: delays in 
comparison to normal 
development were still 
apparent 

Preliminary results suggest that 
model children do not show 
typical decline based on the 
Down's Performance Inventory 
at certain ages: graduates of 
model program and control 
group show variable changes 
but model group at higher 
overall level 

(continued) 

center-based comprehensive programs, e.g., Hayden & Haring, 1977; Ludlow & 
Allen, 1979). 

In contrast to the consistency of parental responsibilities , the intensity and­
duration of intervention programs varied widely. With regard to intensity , com­
prehensive center-based preschool programs for Down syndrome children typ­
ically ranged from 2 to 5 hr per day . During that time, extensive services were 
delivered within a model that usually designated certain portions of the day for 
different developmental domains. Although each developmental area presum-
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TABLE I (Continued) 

Reference 

Kysela. Hillyard. 
McDonald. & Ahlstcn­
Taylor 11\181> 

Ludlow & Allen ( 1\179) 

Na1ure of intcrvcnlion 

Direct and incidemal 
teaching methods used 
in recognition of 
deficits in attention. 
memory. and 
generalization within a 
behaviorally bused 
model: emphasis on 
language. bu1 leaching 
activities included 
cognition. motor. sclf­
help. and play 

Center-based 
imerdisciplinary 
program providing 
imervention and 
planned preschool 
activi ties: supponive 
counseling and training 
of mothers also offered: 
home-based program 
requested to be 
administered daily a~ a 
cominuation of ccnter­
based program: 
program geared to 
individual needs a.nd 
cuniculum consisted of 
speech stimulation. 
self-help training. 
locomolor training. aml 
social development: 
guidelines for teaching 
objectives provided by 
developmental chans 
and assessmc.nts 

Michael J. Guralnick and Diane Bricker 

lmervemion paramciers 

1 groups of chpdren m-
6 years) attended half. 
day sessions -1-5 days 
per week in ccnter­
bascd program: daily 
individual language 
sessions and group 
activities: I day a week 
given to maintenance 
checks; no information 
provided on intensity or 
frequency for home­
based programs; 
children in both ccnter­
based and home-based 
programs began at 
different limes fhome­
bascd mean age al 
initiation 13.5 monlhs. 
center-based mean age 
a1 ini1ia1ion all under 
ag<; 3) and moved 
lhrough the progrJm at 
differing rates; total 
length of program 
varied and was not 
specified clearly but 
intervals spanned a 
period of 6-8 monlhs 
for some children and 
12-14 months or 
longer for others 

Intervention groups 
panicipated in a 
dcvclopmemal clinic 2 
hr. 2-3 times a week: 
some children anended 
play groups or nursery 
schools: Adult-to-child 
rntio was usually l -
10- I : dura1ion of 
program varied with 
age of entry. bu1 all 
children panicipalcd for 
at least 2 years prior to 
their 5th binhday 

Selling Role of pa.rems 

Mame-based umil 2! lmplemcntation of homc-
years. lhen center-based based programs as 

primary teaching 
agents: collection of 
criterion data: pro,·idc 
parent-initiated 
situations and 
opponunitics for 
generalization for 
children enrolled in 
center-based program 

Center-based for 
interdisciplinary team 
instruction. parcmal 
counseling and suppon: 
home-based for 
cominucd stimulation; 
nomtal playgroup 
involvement when 
prescribed for specific 
children lo fu1hcr 
independence and 
social acceptabi li ty 

Parental panicipation in 
every area of center 
and home-based 
programs: supponed by 
other parents: kept 
progress rcpons for 
home training 
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Child characleristics 

f{ornc-based program. 22 
~hildren ( 13 male. 9 female) : 
birth 10 2! years of age: mean 
age intervention initiated was 
13.5 monlhs: program included 

19 Down syndrome children. 3 
undiagnosed: 64% had other 
serious medical problems: 
cen1er-based program. 8 Down 

syndrome children. 3 with 
associa1cd serious medical 
problems (in1ervcn1ion began al 
a mean of 28.4 months) 

72 Down syndrome children in 
inlcrvemion group. 79 in 
home-reared comparison. and 
33 in ins1iiu1ional comparison 

group: followed until IO years 
of age: groups similar in 
socioeconomic sta1us, family 
size. and parental age 

Experimental design 

Pre-pos1 only; comparisons based 
on normative lest data in relalion 
10 lhe expected decline in test 
performance over time 

Prc-posl with 2 comparison 
groups: ( I) children living at 
home nol receiving 
interven1ion and (2) children 

placed in residential care prior 
10 their second birthday: no 
random assignmen1: portions 
were retrospccti ve 

Oulcome measures 

Bayley Scales of lnfanl 
Developmenl. Sianford-Binel 
ln1elligence Scale. and Reyncll 
Developmental Language 
Scales. but used developmental 
ra1es because nom1s often were 
below children's level 

S1anford-Binc1 and Griffiths 
Scale as well as school 
placement information 

143 

Results 

Children's rale of development 
increased signilicantly as 
measured by lhc Bayley or 
Binc1 during 1hc first 6-8 
months of in1erven1ion and was 
main1ained during 1he 
subsequenl 6-8 mon1hs for 
bo1h home- and center-based 
programs: children in 1hc home 
program main1ained even 
progress in expressive language 
bul those in the ccnler program 
had accelera1ed development: 
Both ccn1er-and home-based 
groups had an increased 
comprehension ra1io during 1he 
lirs1 6-l! monlhs and continued 
a positive lrend from 1ha1 point 

The intervention group scored 
higher on lhc slandardized leSIS 
particularly on personal-social 
and speech development: 
school placement suggested 
1ha1 early inlervcntion helped 
to integra1e children in10 lhe 
normal communily 

(continued) 
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TABLE 1 ( Cominued) 

Reference 

Piper & Pless t 1980) 

Rynders & Horrobin 
( 1980) 

Nature of intervention 

Center-based program 
wnsisti ng or an 
interdisciplinary team 
with assignment of one 
staff member per child 
10 be the primary 
therapist: Parent 
training provided in the 
form of demonstration 
and sets of wriuen 
instructions. Normal 
developmental 
sequences provided 
guidelines for major 
objectives 

Center-based and home­
based for preschool 
program: home-based 
only for infant program 
I0-30 months): center 
provided curriculum 
materials; home-based 
program conducted by 
parents using provided 
lesson plans. 
curriculum materials. 
and evaluation sheets: 
curriculum targeted 
concept utilization and 
communicative 
development within a 
developmental 
framework 

Michael J. Guralnick and Diane Bricker 

Intervention parameters 

Biweekly therapy sessions 
for I hr over a 6-month 
period: average CA for 
initiating treatment was 
about 9 months. hut all 
children were below 2 
years 

3 intake groups: 
intervention duration 
was 5 years: age range 
of enrollment was 1-12 
months; for infants. 
time spent on home 
lessons limited lo I hr 
each day. 6 days per 
week: parent 
panicipants completed 
curriculum evaluation 
sheets daily: no lessons 
for preschool children 
at home except for I 
30-min reading session . 
Preschool consisted of 
a dai ly 5-hr program 

Seuing 

Center-based for primary 
therapist intervention 
and parental 
demonstrations: home­
based intervention 
between center-based 
sessions 

Center-based for testing 
and home-based for 
implementation of 
lessons during infant 
program: center-based 
for preschool 

Role of parents 

Received training 10 

provide additional and 
ongoing activities at 
home to stimulate 
development 

Deliver lessons. collect 
evaluation data daily. 
help center 10 modify 
given lessons and 
dcvc lop new lessons ror 
infant program: suppon 
program and prov idc 
reading experiences for 
30-60-month-old 
children 

• Abbreviations used in the table arc as follows: AAMD. American Association on Mental Deficiency: CA. chronological age: DQ. developmental 

ably supported and reinforced the other, the structured program and small group 
or one-to-one directive activities were most characteristic of these programs. For 
the birth- 3 years age group, the intensity of the intervention was much less 
demanding. Although it was often difficult to determine all of the relevant 
intervention parameters from the descriptions provided by the authors, interven­
tion ranged from 2 to 6 hr per week on the average, which included both staff 
training time and parent-teaching activities. In addition to variations in intensity, 
the average duration of involvement in the program also varied extensively . 
Some programs were designed to be very short term (e.g., 6 months in the Piper 
& Pless, 1980, study), but even programs beginning in infancy were as long as 2, 
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Child charac1eris1ics 

J7 Down syndrome infanls 
1N = 21 trea1mcn1 group: 
N = 16 conlrol group): mean 
CA of lrealmcnl group was 
<J.33 monlhs. conlrol group 
was 8.-13: mean binh weighl 
for experimental 2.949 g. for 
control 2. 990 g: mean nu mbcr 
of siblings for treatment group 
0.95. control group 0.81; mean 
number of children with 
congcni1al hean disease in 
lrca1ment group was 1.33: 
control group 1.38: mean 
number in residential care for 
trca1men1 group I . 14. conlrol 
group 1.06 

J5 Down syndrome children (all 
trisomy 21) enrolled prior 10 
12 months of age: no children 
suffering from any serious 
health problems: additional 
crileria: (I) parental decision to 
raise child al home for first S 
years of life; (2) family intact; 
131 ma1emal IQ score 90 or 
above; (4) parents' educa1ional 
level at least I 0th grade; (SJ 
iotal family income at least 
S6.000 (unless I or bOlh 
parents were students): (6) 
parents used English as I st 
language; and (7) fam ily 
contained no more than 3 
preschool-age children 
including the Down's 
syndrome child 

Experimenlal deSign 

Pre-post using random 
assignment according to date 
of admission to the program; 
after admission. preasscssmenl.s 
were made using lhe Home 
Observation for Measurement 
of the Environment Inventory 
<HOMEI. the Griffiths Menlal 
Development Scales. and child 
and family variables: mean 
maternal age for lrcatmenl 
group. 30.43. conlrol group 
29.81; no inilial differences on 
basis of any variable (wi1h one 
cxccplion on a HOME 
subscale) 

Posl-only (experimental N = 17) 
wilh specially formed distal 
con1rol group !N = 18): all 
children enrolled on 
conscculivc basis wi1hou1 
cxceplion if lhey mel 
cnrollmenl cri1eria s1a1ed 
earlier; comparisons on 
demographic. neurological. and 
psychometric variables al 
beginning of s1udy indicated 
similar groups 

quotienl; MA. mental age; El. early in1ervemion: SQ. social quo1iem. 

Ou1come measures 

Griffiths Mental Development 
Scales: Home Observalion for 
Measurement of lhe 
Environmenl Inventory 

Boehm Test of Basic Conccpls: 
Stanford- Binet: Bruininks­
Oscrelsky; language samples 
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Resuhs 

Mean developmcnlal quo1ient on 
the Griffi1hs Scales declined 
over lhe 6-month period; In 2 
of lhe 6 subscales. lrealment 
group decreased less lhan 
control group: on the 
remaining 4 subscales the 
comrol group decreased less 
than lrca1mcnt group: no 
s1a1is1ically signilicant 
differences be1ween the 2 
groups were found 

All children les1ed al 60 monlhs: 
no s1a1is1ically significant 
group differences appeared in 
lhe specified crilerion variables 
(conccpl u1ilization and/or 
expressive language): however. 
significanl differences did 
appear favoring lrea1mcm 
group in IQ score and in molor 
abi lily 

3, and 5 years (Connolly et al., 1980; Hanson & Schwarz, l 978; Rynders & 
Horrobin, l 980). For preschool programs, intervention typically ended at 5 years 
of age and rarely were any longer tenn follow-up efforts attempted (see Hayden 
& Haring, 1977; Ludlow & Allen, 1979). 

It is important to note that virtually all of these "first generation" early 
intervention programs were experimental in nature. Services were often provided 
while curricula were being developed and modified continuously, and staff train­
ing and experience were very variable. In many respects, some of the more 
extensive intervention efforts were part of a series of demonstration projects with 
limited availability of well-tested instructional and curricular methods and mate-



146 Michael J. Guralnick and Diane Bricker 

rials. In fact, evaluation strategies and related research components were often 
superimposed on these demonstration programs. As a consequence, research and 
evaluation were not usually accorded a high priority, with limited resources 
being allocated to that component of the program. 

Evaluation Efforts 

In view of this , it is not surprising that efforts to evaluate the efficacy of these 
early intervention programs rarely conformed to usually accepted scientific stan­
dards. Testing and observations by independent staff, the establishment of inter­
rater reliability, the development and use of instruments sensitive to and stan­
dardized for handicapped populations, and clear criteria for inclusion of subjects 
were not often found. Moreover, the random assignment of subjects to treatment 
conditions or the formation of appropriate contrast groups was extremely diffi­
cult to accomplish (see Chapter l of this volume for a discussion of these 
evaluation issues). As indicated in Table 1, with the possible exception of the 
Aronson and Fallstrom (L977) , Bidder et al. ( 1975), and Piper and Pless ( 1980) 
investigations , most of the studies were forced to rely on means other than 
random assignment to determine whether their programs were effective. Often, 
decisions with regard to effectiveness were based upon comparisons with exist­
ing literature that traced the development of reasonably similar groups of Down 
syndrome children who had not received intervention. Another frequently used 
approach consisted of attempts to establish control groups by matching subjects 
in intervention and nonintervention groups on specific variables such as chrono-

. logical age, developmental level, or socioeconomic status . However, in the 
absence of random assignment, the possibility of rival explanations accounting 
for any obtained differences other than those associated with intervention can 
never be entirely ruled out. 

It is easy to be critical of the evaluation attempts of early childhood specialists, 
but it is far more difficult to suggest viable alternatives. Critics often belabor the 
point that suitable controls were not provided, thus rendering the reported out­
come data uninterpretable as to program impact. Clearly the use of controls 
would be advantageous, but we cannot take lightly the impediments to establish­
ing suitable comparison groups. Often ethical issues are involved. Can service 
legitimately be withheld from developmentally delayed or other handicapped 
children? The mandates of federal and state laws to identify and serve handi­
capped children have answered that question. Can we compare different ap­
proaches or strategies with matched groups of children? Often this is not possible · 
because adequate numbers of similar children (e.g., same age, same family 
demographics , same handicapping conditions) are not available except perhaps 
in large metropolitan areas . Further, as noted earlier, most programs have not 
been provided with the necessary funds to conduct controlled evaluation in which 
independent testers assess the children with a variety of standardized and non-
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standardized instruments. Nor do most early intervention program personnel 
have the necessary expertise to analyze and interpret quantitative outcomes. 
Finally , parents may offer barriers to the implementation of carefully controlled 
studies, for they may fail to appreciate encumbrances necessary for experimental 
research or strategies that do not appear to them to be of any immediate as­
sistance to their child. 

Without taking into account the many problems facing behavioral scientists 
interested in evaluating the outcomes of early intervention efforts for children 
with Down syndrome and those with cognitive delays in general, critics do 
children, parents, educators, other professionals, and the public a disservice . 
Unless there is some sense of rapprochement and compromise we will never 
move closer to the goal of achieving a meaningful evaluatjon of these early 
intervention programs. Moreover, as discussed next, despite research design 
limitations, a careful examination of existing studies has yielded certain con­
sistencies and outcome patterns that allow us to establish what we believe 
is a strong working hypothesis with regard to the effecti veness of early interven­
tion for children with Down syndrome. In particular, as we see it, the studies on 
early intervention for Down syndrome children conducted to date have provided 
sufficient information to enable us to provide strong recommendations on · the 
specific issue relating to the prevention or amelioration of the reported decline in 
assessed cognitive ability of children with Down syndrome with increasing 
chronological age . Studies focusing on issues such as the relative significance of 
intervening during infancy .in contrast to the preschool years and the importance 
of continuity in early intervention are unfortunately contradictory, but nev­
ertheless provide some valuable directions for the future. 

Analysis of Effectiveness 

For children with Down syndrome , documentation of the decline , as well as 
possible explanations for the decline, in tested cognitive ability with increasing 
chronological age has been described in the first section of this chapter. Based on 
the findings of a substantial number of studies reviewed it now appears that this 
decline can be significantly reduced or entirely prevented during the period in 
which early intervention services are provided (Aronson & Fallstrom, 1977; 
Bidder et al., 1975; Clunies-Ross, 1979; Connolly et al., 1980; Hanson & 
Schwarz, 1978; Kysela et al. , 1981; Ludlow & Allen , 1979; Rynders & Hor­
robin, 1980) . This outcome held for studies that employed more global mea­
sures, such as standardized psychometric instruments, as well as more specific 
measures, such as achievement of specific developmental milestones or behav­
ioral objectives. Moreover, these effects of early intervention were obtained not 
only for studies that were less well controlled in that only pre-post measures 
were obtained (e.g., Kysela et al., 1981) but were also obtained for ( l ) those 
studies with specially created control groups (e.g., Connolly et al. , 1980); (2) a 
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well-designed study in which a carefully developed distal control group was 
established for comparison (Rynders & Horrobin, 1980); and (3) a rare study 
based on children matched on age and sex and presumably unsystematically 
assigned to experimental and control conditions yielding identical groups on 
critical factors· prior to intervention (Aronson & Fallstrom, 1977; see also Bidder 
et al., l 975). A similar pattern of outcomes was observed for other developmen­
tal domains as well, but less consistency in the measures and corresponding 
outcomes was obtained. 

Certainly bias in different forms cannot be ruled out entirely in any of these 
studies, particularly bias related to the absence of independent testers, and not all 
studies found that the decline could be modified (e.g ., Piper & Pless, 1980; but 
see Bricker, Carlson, & Schwarz, 1981). Moreover, certain studies did not 
achieve results that corresponded to the programmatic emphasis of their program 
(see absence of language effects in Rynders & Horrobin, 1980). Nevertheless, 
the consistency of reported results as well as corresponding progress on process 
variables such as achievement of specific educational and developmental objec­
tives in many of the studies is impressive. 

The contention that early intervention programs for children with Down syn­
drome can have the effect of preventing the typical decline in intellectual func­
tioning has received additional support in a study by Berry, Gunn , and Andrews 
(1984). In an important longitudinal investigation, these researchers indepen­
dently evaluated at periodic intervals the development of 39 home-reared Aus­
tralian-born Down syndrome children during the first 5 years of their lives, using 
the Bayley Scales of Infant Development and the Merrill-Palmer Scale as out­
come measures. All children in the sample were drawn from a variety of early 
intervention programs operated by public and private agencies, programs that 
were not under the authors' control. Assessments of this sample revealed that 
across the first 5 years of life, the Down syndrome children gained steadily in 
mental age- gains that remained proportional to chronological age, i.e., no 
decline or plateau was observed. The authors state, "Perhaps the main effects of 
better services, which have become more widely available in the 1970s and early 
1980s, are to stabilize development in Down's syndrome infants and toddlers and 
to provide a paradigm for consistent progression for these young children what­
ever their levels of ability" (p. 176). Similar outcomes have been reported for a 
large sample of Down syndrome children from birth to age 3 in the northeastern 
United States (Reed et al., 1980). 

In contrast to findings related to the prevention or even elimination of the 
decline in cognitive test scores, only limited information is available with regard 
to the issues of the continuity and timing of early intervention , and much of it is 
contradictory. Aronson and Fallstrom ( 1977) have provided evidence as to what 
happens when intervention is discontinued. Specifically, a l-year follow-up of 
their successful intervention program suggested that differences between inter-
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vention and control children would be greatly diminished if the supportive en­
vironmental conditions were not maintained. In contrast, Connolly et al. (l 980) 
reported that follow-up of children who had completed an early intervention 
program by 3 years of age still appeared to maintain most of their original gains 
approximately a l t years later and again 4 years later (Connolly, Morgan, & 
Russell, 1984). Because these studies differed on so many dimensions, including 
the potential for bias due to selective attrition of subjects , it is not possible to 
determine the sources of these contradictory findings. 

The corollary issue of whether intervention is more effective if begun during 
infancy than if begun during the preschool period is equally contradictory. The 
Clunies-Ross ( 1979) data suggest that those children beginning intervention ear­
lier are more likely to achieve higher developmental scores. Apparently what 
happens is that the younger children begin at an initially higher level (presumably 
prior to the usual declines) and whatever effects of early intervention that do 
occur remain proportional to that initial level. There were no indications, for 
example, that the development of children enrofled in early intervention after 2 
years of age was accelerating at a level that would allow them to reach the same 
level as those beginning intervention earlier. These results are at best sug­
gestive, as later enrollment may ,well be confounded with other factors such as 
parental motivations. Moreover, the absence of any effects of early intervention 
in the Piper and Pless ( 1980) study, which enrolled children at an average age of 
about 9 months, clearly suggests that the question of timing must await the 
findings of more extensive and more carefully designed systematic research. 

OUTCOMES FOR CHILDREN WITH OTHER 
BIO LOGICALLY BASED DELAYS 

We now tum to an examination of the effects of early intervention for an 
etiologically heterogeneous group of developmentally delayed children whose 
delays have a clear or presumed biological basis . lt should be observed at the 
outset that this heterogeneity adds additional complexity and variability to the 
analysis of the effects of early intervention. Nevertheless , a series of 14 studies 
have been conducted that met our criteria and are summarized in Table 2. 

As might be expected, the addition of significant numbers of severely and 
even profoundly handicapped children to early intervention programs created 
new challenges in the areas of curriculum development and evaluation. Because 
so many of these children had associated disorders such as cerebral palsy and 
sensory handicaps, the problem of providing effective early intervention pro­
grams became extraordinarily demanding. The often minute, detailed , step-by­
step procedures required for appropriate intervention for this population of handi­
capped children were rather remarkable . Moreover, many programs served an 
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TABLE 2 

Summary of early intervention studies for children with other biologically based delaysu 

Reference 

Barna. Bidder. Gray, 
Clements. & Gardner 
( 1980) 

BiUTCra. Routh. Parr. 
Johnson. Ahrendhorst. 

Goolsby. & Schroeder 
(1976) 

Brassell & Dunst Cl 978) 

Nature of intervention 

Used adaptations of 
Ponage Project 

materials as curriculum 
guide for home training 

(see Shearer & Shearer. 

1976) 

Interdisciplinary team 

approach; 5 areas of 
treatment were 

included: gross motor. 

line motor. language. 
perceptual-cognitive. 

and personal-social; 
developmental activities 

were eclectic. drawn 

from diverse sources 

Home-based program 
providing infants with 

sequential intervent ion 

experiences; 

multidisciplinary 
instructional approach 

and interdisciplinary 
team recommendations 

used to implement the 
program. Objcct­

concept curriculum was 
primary focus of study 

and covered 6 
sequential levels of 

functioning paralleling 
Piaget· s 6 ordinal 

stages of sensorimotor 
development 

Intervention parameters 

Home visits within the 
Ponagc model varied 

f ram 5 to 25 months 
(durntion of 

intervent ion) 

Center program met twice 

weekly for 3 hr; 
approximately 30 min 

was scheduled for each 

o f the specific 
intervention activities; 

I-lo- I trJining with 
observer for recording; 

program was evaluated 

over a 3-month period 

Length of total program 
4-5 months; home 

training demonstrations 

by staff once per week 

( I~ hr) 

Selling 

Home-based 

Center- and home-based 

Home-based 

Role of parents 

Parents responsible for 
administering 

intervention program. 
data collect ion. and 
collaborating with 

home visi tors 

Recipients of counseling 
services and specific 

training to continue 

treatment programs at 
home 

Implementatio n or the 

demonstrated programs: 
treatment procedures 

carried out within the 

context of play and 
with materials available 

at home 
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. Child churac1eris1ics 

Allhough many differen1 groups 
were pan of 1his s1udy. 1he 
focus. here was on 1he IS 
children diagnosed as 
developmenlally delayed 
(exclusive of Down syndrome>: 
prior lo imervemion. mean 
monihly gains in mental age 
were 0.61: no olher 
informaiion available 

To1al of 10 moderalcly and 
severely delayed children wilh 
varying e1iologies: CA range 
13-48 mon1hs wi1h mean of 
26.82 monihs: average 
functioning levels of evalualed 
areas range from 10-14 
months: 3 children had lowest 
area in gross molor. 3 in 
language. 3 in. pcrceplual­
cogn iii ve. I in fine motor: all 
had addi1ional handicapping 
condhions 

Toial number of children 91 
infanls (52 males. 39 females); 
24 in cxpcrimenial group. 67 
in conirol group: helerogencous 
group ranging from normal 10 
profoundly retarded and from 
no molur dysfunction lo severe 
mOlor dysfonciion (over 65% 

of !he children were mildly. 
modera1ely. or severely 
delayed); mean age of molhcr 
26.8 years. 28. 9 years for 
fa1her: mean years in school 
for mo1hcr 11.0. 10.9 years for 
fa1her: mean monthly gross 
income $632 

Expcrimcnial design 

Prc-posl 1cs1ing wi1hou1 a conirol 
group: estimales of impact 
based on raie of progress 
during lime in program in 
comparison 10 rule prior to 
program 

Varialion o f mulliplc baseline 
design: each child received 
1rea1mcn1 in !owes! area of 
developmcm plus 2 randomly 
selcclcd areas: comparisons 
made 10 umreatcd domains 
!control areas) 

Ouicomc mcasu.res 

Griffiihs Mental Developmcnl 
Scales assessed al cniry inlo 
!he program. during program 
midpoinl. and la1es1 scores 
available: scores based on 
menial age gains per monih 

Memphis Comprehensive 
Dc'•elopmcnlal Scale 

Pre- posl wi1h nonrandom Scale I of !he Uzgiris-Hunt 
conirols: no differences Scales 
between control and 
cxperimcmal groups on object-
conccpl 1es1 prior 10 
in1crven1ion: control group 
received general in1crvcn1ion 
bu1 nol objL'Ct-conccp1 
curriculum 
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Rcsulls 

Delayed children increased their 
mean monlhly ralcs of menial 
age growlh from .61 10 . 72 
after intervention: greatest 

gains were noted in 1he 
hearing-speech and 
performance sec! iuns uf !he 
Griffiihs: considerable 
variabilily among children 
no1ed: no rc lu1ionship was 
oblained bc1wecn age of cnlry 
imo program and raic of 
devclopmem: no s1a1istical 
analyses provided 

Seven children complc1cd al lcasl 
15 sessions over a 2-3-month 
period: when rccvalua1cd the 
children were found lo have 
made 6.43 months of progre>s 
in 1he area> sclecled as 1hc 
lowesl level of functioning. 
1.43 monlhs of progress in lhe 
randomly selec1ed 1rca1mcn1 
areas. and I 68 111on1hs in 
con1rol ureas: differences were 
not s1a1is1ically sigmlicanl 
between cxpcrimen1ul and 
control areas. bul progress in 
1hc lowes1 area of func1ioning 
was re liably higher 1han !he 
mher 2 

Mean posuesl 'cores for 
experimental group was 
signifieamly higher lhan 
conlrol: prctcsl scores were 
used as a covarialc 

(cu111i1111ed) 
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Reference Nature of intervention 

Bricker & Dow ( 1980) Center-based model 
demonstration program: 
an interdisciplinary 
team approach was 
incorporated into the 

program: curricula 
areas included 
cognitive. 
communication. motor. 
and social/self-help; 
training la11ices were 
constructed for lirst J 
domains by 
dcvelopm_cntally 

sequencing the 
instructional content 
based on order of 
acquisition; socialfsclf­
hclp behaviors 
incorporated into daily 
routine: instructional 
strategies were 
primarily behavioral in 
nature: strong emphasis 
on evaluation 

Bricker & Sheehan ( 198 1 ) Programs focused 
educationally on 
line/ gross motor. 
social/self-help. 
sensorimotor. and 
communication skills: 
large- and small-group 
instruction. individual 
intervention where 
necessary: 
interdisciplinary team 
approach: Center-based 
with home-based 
services to assist 
parents with moderately 
and severely 

handicapped children 

Michael J. Guralnick and Diane Bricker 

Intervention parameters· 

Intervention began after 
the child entered 
program. was 
evaluated. and an IEP 
fomwlated: length of 
the total intervention 
program was I year. 5 
days per week. 6 hr per 
day 

Center-based instruction 
operated 5 days per 
week 2! hr per day: 
15-20 instructional 
activi ties initiated daily: 
home-based program 
consisted of weekly 1-

hr visits to the home by 
interventionist; support 
speciaJists consulted as 
necessary: both 
programs began in the 
foll of the year and 
concluded in the spring 
(\I-month span); overall 
J-year project 

Sening 

Center-based. teaching 
staff and pan:nts 
provided majority of 

direct instruction: 
suppon staff served as 
consultants: specialists 
conducted evaluations 

Center-based (6 

classrooms): all but 2 
included at-risk and 
nonhandicapped peers 
in uddition to 
handicapped children; 
home-based for 
children whose 
handicapping conditions 
ranged from moderate 
to severe 

Role of parents 

Pan:nts were involved in 
the areas of educational 
training. social 
services. and 
counseling: roles of 
both parents and 
program were specified 
in an individual 
contract 

Individual instruction 
and/or participation in 
large and small groups 
(e.g .. educational . 
social service. 
advocacy J: parent 
implemented progrJm 

activities. collected 
data. and developed 
skills to promote 
child"s development 
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Child charac1eris1ics 

ro1al number of children 50 (25 
males. 25 females), age range 
for w gel popula1ion 7- 54 
01on1hs: mean age al program 
cn1ry 27 .6 mon1hs: 35 of 50 
children severely or profoundly 
rc1ardcd. 13 modcra1cly 
rc1ardcd. I each was mildly or 
no1 reiarded: cul1ural. 
occupa1ional. cduca1ional. and 
socioeconomic backgrounds 
varied widely 

91 children panicipa1ed in lhe 
cvalua1ion; Age range al s1an 
of program was 5 mon1hs 10 7 
years; hc1erogcneous 
populai ion ranged from normal 
10 severely handicapped; some 
children had more lhan one 
impairmen1 and 10 were 
nonambula1ory; level of 
educa1ion for mo1her and fa1her 
ranged widely: annual income 
ranged from under $5.000 10 
over 526.000 

Expcrimcn1al design 

Pre-posl wi1h no conlrols: 
children were adminis1ered 
differenl numbers of 
performance 1cs1s dependen1 
upon lcnglh of enrollmen1, al 
approxima1cy 3-monlh 
imcrvals: number of 
adminis1ra1ions 2- 6: minimum 
cnrollmcm in program per 
child 8 mon1hs 

Pre-posl withoul con1rol groups; 
formal assessments conduc1ed 
on all children in center-based 
program who mel a 7-month 
interval crilerion bc1wecn pre­
and posncst 

Oulcome measures Resuhs 

Uniform Performance Assessment A summary of rcsuhs for 40 
Sys1cm (UPASl children cnrolkd at lcas1 8 

months showed sta1is1ically 
significant improvcmcnl in 

each of 1hc 4 domains (sec 
curricula areas) and in 1he 
overall score in 1em1s of 1hc 
pcrccn1 of i1cms passed on 1hc 
UPAS; al 1crmina1ion of 
program 88'« of 1he children 
were placed in public schools. 
4'k in group homes. 2'K in 
Head S1an programs. 6'K in 
01her programs wi1hin same 
school 

Uniform Performance Assessment 
Sys1cm !UPAS). S1udcnl 
Progress Record (SPRl. Bayley 
Scales of lnfanl Development, 
and McCarthy Scales of 
Children's Abilil ies 

For Bayley scores (CA a1 ini1ial 
adminis1rn1ion was 
approxima1ely 18 monlhs. 
N = 35. for 1his young group>. 
menial age and psychomolor 
cquivalen1 scores increased 
significan1ly ahhough mean 
developmental indexes did not 
all subgroups did show change 
cxccpl for children wi1h severe 
delays; McCanhy scores for 56 
older children (mean CA 
approxima1cly = 46 monlhs) 
showed significanl increases 
for bolh MA and 1he general 
cognitive index CGCll: Mildly 
and modera1ely delayed groups 
showed lhese changes in one 
year of 1hc program bul nol in 
ano1hcr for GCI; MA 
differences were s1a1is1ically 
reliable in all ins1ances; all 
children in all groups showed 
reliable progress on 1he UPAS 

(continued) 
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Rcrerence 

Goodman. Cecil. & 
Barker ( 1984) 

Moore. Fredericks. & 
Baldwin I 1981) 

Nature or inicrvcntion 

Families in treatment 
group aucnded a 
hospital-affiliated 
program: teacher 
demonstrated 
techniques 10 parents: 
home visits provided by 
staff on as-needed 
basis: input received 
from different 
disciplines: educational 
program focused on 
broad developmental 
processes. such as 
imitation. sequential 
ordering. awareness or 
space. etc .. but not 
specific skill 
acquisition: family 
counseling available 

Because srndy was 
retrospective. no details 
of the preschool 
intervention programs 
were provided: 
however. based on 
assessment instruments 
and prior work of the 
authors. programs were 
likely sequentially 
organized. directive. 
and behaviorally based 

Michael J. GuraJnick and Diane Bricker 

lntervcniion parameters Seuing 

Families in treatment Centcr-ba.scd with 
group auended occasional home visits 
programs between 2-5! 
days per week: 
individualized lessons 
provided by siaff: 
average length or 
program was 16 monihs 

No deiails or preschool 
experience nor 
elementary school 
programs were 
provided 

Center-based with an 
unspecified home 
rnmponent likely 

Role or parenis 

Received training but 
parents considered 
primary therJpists 

Not >pccificd 

extensive range of developmentally delayed children in terms of both level of 
severity and chronological age , thereby creating a number of difficult organiz.a­
tional problems for interventionists. 

Despite these increased demands, the curricular models were found to be 
highly similar to those for children with Down syndrome; that is, in uti lizing a 
developmental framework to guide educational and developmental objectives in 
conjunction with a behavioral teaching technology. Some models even became 
standardized and were disseminated to other programs. For example, the studies 
by Revill and Blunden (1979) and Barna, Bidder, Gray , Clements, and Gardner 
( 1980) used the Portage model (Shearer & Shearer, 1976). Others developed 
detailed training lattices linking one developmental objective to another, ensur­
ing that the hierarchical and sequential nature of developmental processes were 
followed (Bricker & Dow, 1980). In contrast, some of the programs reviewed 
appeared to put together a loosely structured array of activities drawn from 
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Child characteristics 

Children (treatment. N = 35: 
contrast. N = 36) had a wide 
range of conlirmed or 
presumed biologically based 
delays: mean CA for all 
children was approximately 3 
years (range 15 months to 5 
years); families on welfare 
consti tuted 56% of the sample; 
mean IQ for treatment group 
was 55.6. for contrast group 
59.3 

Total number of children 
included was 151 (52 9-ycar­
oltls. mean age 103.6 months: 
50 I 0-ycar-olds. mean age 
119.8 months: and 49 11-year­
olds. mean age 133. 9 months): 
all children were moderately or 
severely reiarded 

Experimental design 

Treatment group matched 
retrospectively to a contrast 
group selected on basis of 
initial age. IQ. and SES: 
treatment families must have 
been willing to panicipatc and 
be included in program 
activities: however. 29 or the 
36 cun1rast children did attend 
community programs that 
provided general suppon and 
care; testers not blind to group 
membership 

Retrospective study comparing 
elementary age children (9-. 
10-. I I-year-olds) who had 0. 
I. or 2 or more years of 
preschool experience within a 
state-wide system; no control 
excncd over subjects who had 
di ffcrent years of preschool 
experience: children were 
evaluated across three I-year 
time periods 

Outcome measures 

Bayley Mental Scales of Infant 
Development or Stanford­
Binet: ratio rather than 
deviat ion IQ scores used for 
Bayley 

Student Progress Record 
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Results 

Treatment children stgnilicantly 
higher than contrast children 
during posnesting: mean gain 
was 8. 1 versus O.S IQ points: 
11 children in treatment group 
hut only 2 in contr.ist group 
impro•·ell 15 points or more; 
i:hih.l ren in pun icularly difficult 
home circumstances improved 
the mo't 

Results of students' performance 
indicated signilicant differences 
at ages 9. 10. and 11 in 
language. academic. self-help. 
and motor skill performance in 
favor of those who had at least 
:? years of presl·hool experience 

(conti1111ed ) 

numerous sources or failed to provide sufficient information with regard to the 
nature of those activities (e.g., Sandow, Clarke , Cox, & Stewart, 198 l) . In­
terestingly, most of the early intervention programs included in this analysis 
were part of larger scale systems providing services to a wide age range of 
children with widely varying levels of severity and etiologies. When studies did 
focus primarily on children with multiple handicaps (e.g., Barrera et al., 1976; 
Shapiro, Gordon , & Neiditch , 1977), the programmatic structure and goals were 
considerably different from those of the more broadly based intervention 
programs. 

Parental involvement through home-based models was clearly a high priority 
for most of the studies, even for preschool-age children. Specialists were respon­
sible for demonstrating techniques to parents and providing materials, sug­
gestions, education, and support, but parents were often found to be the primary 
service providers . Models containing a strong center-based component (e.g., 
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TABLE 2 (Continued) 

Reference 

Moxley-Haegert & Scrbin 
( 1983) 

Nielsen. Collins. Meisel. 
Lowry. Engh. & 
Johnson (1975) 

Narure of intervention 

Home lrealmenl o f live 

skil l-related exercises 

similar 10 those of 
Hanson & Schwarz 

( 1978); developmenral 
areas involved included 

line and gross moror 
skills. language. spatial 
awareness. and objecr 

permanence; parent~ 
raughl by therapist al 

pediatric service how 10 

use materials and 
mainrain records~ 
developmental 

educarion group parents 
(see design section) 

also received special 

training lo observe and 

derect progress of rhei r 
child. 10 recognize the 

sequential nature o f 
development , and lo 

anticipare next 

milestones for rheir 
child 

Transdisciplinary 
approach; eclecric 

programming (primarily 

developmental in 
orientation) provided in 

area of sensory 
s1imula1ion. language 

(encouraging 
vocalizations. 

imilalion). moror 

developmenr 

(neurodevelopmental 
merhods). prcspeech . 

and feeding domains 

Michael J. Guralnick and Diane Bricker 

Intervention parameters 

Materials supplied by 

program: parenlS were 

as ked lo carry our rhe 

exercises daily for one 
month; home vis irors 

mer once per week for 

firs! 3 weeks for all bul 
contro l group 

Varied wirh age of child; 

Home visits made once 

per week from birth 10 

3 years: occasional 
ccnler-based individual 

sessions; parent-infant 

group children less than 

I year and new lo 

program: Parents spent 
I hr per session wirh 

sraff. child worked wilh 

orher staff; group 
program: for CA 12-18 

months. 3 hr. 4 
mornings per week 
(auendance varied from 

2 10 4 mornings per 

week with each child); 

101al length of program 
12 months 

Selling 

Home-based but training 
of parents took place ar 

pediarric service 

Home- and center-based 

Role o f parents 

Primary service provider 
in home: parent used 

materials provided. 

maintained a journal. 
and recorded any 

developmental gains 

Primary change agent; 

support ccnrer-bascd 
programs 
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Child charac1eristics 

39 children (mean CA = 21.5 

months) scoring at least I 

standard deviation below the 
mean on either the Bayley 

Mental Development Index 
IMDI) or the Psychomotor 

Development Index I PD() were 

included: the 13 children in 
each or three groups I see 

design section) consisted or 6 
severely (Bayley score less 

than 50) and 7 moderate lo 

mildly delayed (Bayley score 
50-80) children: varied 

eliologies: mean age of 

parental education 11. 33 years: 

all three groups were similar in 
1he Home Observation for 

Measurement of the 

Environment Inventory 
(HOME) scores and parent 

education level 

fapcrimcntal design 

Children of parents in the home 
treatment program were 

matched according to severity 
of delay and assigned 

randomly 10 I or 3 treatment 
groups: (I) a developmental 

education group which parents 

received training 10 help them 
recognize small gains in their 

child"s development: (2) an 
education in child management 

group providing general 

information and social 
reinforcement similar 10 the 

treatment group but not 
specific 10 delays: and (3) a 

con1rol group not receiving any 
intervention 

Age range 0-3 years: 16 of 19 Pre-post with no con1rols 
chi ldren panicipated in the 

evaluation using the Bayley: all 
19 received The Denver 

Developmental Screening Test 

(DDST): varied etiologies and 

severity of developmental 

delay: mean CA al entry 10 

program was 14. I months 

(MA = 8.3 months) 

Outcome measures 

Bayley Scales of Infant 
Development. a developmental 

knowledge test for parents. 

parent panicipation measures 

in home program. and skills 
specified to be taught: the 

assessment schedule consisted 
of pretreatment. a I -month 
assessment. and a 

postlreatment assessment 

carried ou1 9-15 months later: 
specific assessmenls varied at 
these three lime periods: 
assessors were not aware of 

which experimental condition 

was assigned 10 each family 

Bayley Scales of Infant 

Development and Denver 

Developmental Screening Tesl 
(DDST) 
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Resuhs 

Al the I -month assessment. 

amount of panicipation. 
knowledge of development. 

and accuracy of recognizing 
developmental gains of their 

children by parents in lhc 

developmental educalion group 
was significantly grea1er than 

eilher of the olhcr two groups 

on mosl measures: similarly. 

children in the developmental 
education group learned more 

of the prescribed skills than 

either of the other 2 groups: on 

the Bayley scales. the 
developmental education group 

made greater improvements on 
the molor scale but nol the 

mental sclae: at follow-up. 

more parents in the 
developmental education group 
continued to be involved in 

their child· s trealmcnt program 
and significant gains in motor 

development were maintained 

al I -year-follow-up: no group 
differences were o btained with 

regard 10 cognitive 
development at follow-up 

!)aia showed a mean gain of 3.7 
months in mental age and 3.9 

months in motor age during the 
5.4 mean months bclwecn first 

and second adminislration of 
Lhe Bayley: no statistical tests 

provided: changes in mean age 

equivalents on DOST were 

statistically significant for the 
Jim 6 months but no funhcr 

gains during the second 6 

mo~ths 

(continued) 
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TABLE 2 ( Co111i1111ed) 

Reference 

Revill & Blunden ( 1979) 

Safford, Gregg. 
Schneider. & Sewell 
( 1976) 

Sandow. Clarke. Cox. & 
Stewart ( 198 I l 

Nature of intervention Intervention parameters Setting 

The Portage Project 
model was applied (sec 
Shearer & Shearer. 
1976) involving weekly 
home visi ts and 
collaborative stnff­
parent goal sett ing and 
selection of educational 
activities 

Weekly visits by home Home-based 
trainer for a period of -l 
months 

Center-based program One classroom with six 
focusing on appropriate children: five sessions 
sensory experiences (relaxation. sensory. 
with minimal failure or relaxation. feeding. 
frustration for both 
child and parent: 
interdisciplinary team 
approach and a I-to- I 
staff-to-child 
relationship was 
maintained: primary 
objective was to make 
child less irritable and 
easier for parent to 
manage: related 
objectives included 
increased verbal 
reactions. eye contact. 
and attending: 
relaxation. 
desensitization. 
feeding. and sensory 
stimulation activities 
were provided 

Individualized learning 
programs were 
designed by 
experimenter and 
parents: no additional 
details were provided 

exploration) conducted 
each day: total length 
of program 6 months 

Maximum program 
involvement over J 
years: for one 
intervention group. 
home visits occurred at 
2-wcek intervals for 2-
3 hr per visit: a second 
intervention group 
received a similar visit 
every 2 months: a 
matched dis1al control 
group did nol receive 
any visits 

Center-based 

Home-based 

Role of parents 

Provide primary service. 
collect data. and 
monitor child's 
progress 

Facilitated carry-over of 
activities through staff 
offerings of specific 
suggestions mostly 
relat ing to positioning 
and feeding 

Primary service provider 
in conjunc1ion with 
experimenter 
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Child characteristics 

19 subjects from 2 geographic 

areas meeting the fo llowing 

criteria were included in the 

study: CA less than 4.5 years. 

child nol allcnding nursery 

school more than 5 half-days 

per week. and child scored 78 

or below on al least 2 sub1cs1s 

of the Griffiths Mental 

Development Scales: no other 

infom1a1ion provided 

Total number o f children 6 (5 

male. l female): age range al 

onset of program was 20- 45 

months: IQs on Cane l! Infant 

Intell igence Scale were 24. 28. 

35. 40. 47. and 70: most 

children were irri table with 

poor eating and sleeping 

habits: Some rejected body 

contact . were self-stimulating. 

and sclf·abusivc 

32 severely delayed preschool 

children with a mean CA of 2 

year.; 6 months and a mean 

MA of l year 3 months 

pan icipated: wide range of 

SES and etiology: children 

remained in program until the 

age of 4 years 8 months: A 

matched group of 15 additional 

children were selected from a 

different community 

Experimental design 

Pre - post without a control group: 

in addition . one of the two 

geographic groups entered the 

program with a planned delay 

of 2 months. allowing multiple . 

baseline comparison of impact: 

baseline data were extensive 

Pre-post with no controls 

2 matched intervention groups 

varying in frequency o f home 

visits were evaluated o n pre­

post measures at annual 

intervals: a matched distal 

control group (no intervention) 

was also established 

Outco me measures 

Pre-post measures taken weekly 

by home visitor for each 

designated skill: monthly 

record ing of development on 

Ponage checklist carried out in 

child 's home: administration of 

the Griffiths Mental 

Development Scale at 2 

months and again at .\ mo nths 

Cane l! Infant Inte lligence Scale 

and Houston Test of Language 

Development 

Assessments on the Catte ll Infa nt 

Intelligence Scale occurred at 

program entry and at annual 

intervals thereafter: the 

Vineland Social Maturity Scale 

and specific criterion­

refcrcnccd instruments were 

adm inistered but nol 

considered in the evalu:uion in 

dciail 
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Results 

Both gcogrnphic groups 

completed nearly l){)<;t of the 

tasks that were agreed on: 

Comparisons between pre-entry 

(baseline) and monthly 

asscs>mcnlS following ent ry 

into pro~rnm o n the number of 

Ponagc checklist ' kills gained 

per month revealed a 

substantial increase followi ng 

program cnll'}' for each group: 

Griffi ths scores showed limited 

and variable gains for either 

group: no statistical tests were 

presented 

Gains across the 6-month period 

in assessed functional age 

equivalence in gross motor 

functioning occurred for all 

children !average age gain of 

1.9 months): average gain in 

language age was 1.8 months: 

' trong individual gains 

measured in perceptual and 

fine motor areas: no tests of 

' talistical >ignificancc provided 

Both intervention groups gained 

in the Cauell a1 different rates 

but by the J rd year both 

exceeded gains of the distal 

control. No differences were 

obtained between the 2 

intervention groups on this 

measure 

(('Ollli1111ed ) 
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TABLE 2 (Continued) 

Rererencc 

Shapiro. Gordon. & 
Nieditch ( 1977) 

Shearer & Shearer ( 1976) 

Nature or in1crvcn1ion Intervention parameters Selling 

Program based on Children and their Center-based (in-patients 
developmental- fami lies panicipaled in al medical cenlerl 
inlerJction approach intensive stimulation 
involving cognitive and program for a period or 

mo1iva1ional approximately J months 
components; measured 

8 di mens ions or 
behavior 

Emphasis on self-help. 

motor, socialization. 

cognitive. and language 
domains; 

interdisciplinary 
program staff (all home 

teachers); precision 

leaching model 
followed; goals arc 

developmentally 
sequenced using 

dciailcd behavioral 

objectives; curriculum 

cards and manuals 
guide and suggesl 

educational ac1ivi1ies 

as in-patients in a 

rehabili1a1ion center 

All instruction look place · Home-based 

in home; home teacher 
writes activity and data 

collection ch ans. and 

models ac1ivi1ies once 
per week for 1.5 hr per 
child; up to ) ac1ivi1y 

plans wrinen or 
modified per week; no 

prescribed rrequency or 
mlensily for parental 

instruction nolcd but 
st ro ng encouragement 

for parents: project 
evaluated children 

within an 8-month 

period 

Ro le or parents 

Required to spend I full 
day per week in active 

panicipalion al the 

center 

Main change agent for 

child who also collects 

data and panicipates in 
selection or target 

behaviors 

•Abbreviations used in the !able arc as follows: CA. chronological age; MA. menial age; SES. socioeconomic status. 

Bricker & Dow, 1980) typically provided counseling in addition to working with . 
parents to extend developmental programs to the home that were part of the 
center-based activities. For home-based programs, staff usually visited or con­
sulted with parents on a weekly basis. During interim periods, parents were 
asked to carry out various activities as often as possible to try to meet certain 
mutually agreed-upon objectives prior to the next visit. Accordingly, the exact 
amount of intervention time that actually occurred could not be precisely deter­
mined in these models . In contrast, center-based models scheduled groups 2-5 
times per week that ranged from 3 to 6 hr per day . Finally, the duration of early 
intervention programs was highly variable . Although some were evaluated 
across a relatively long intervention period of as much as 25 months (Barna et 
al. , 1980), virtuaJly all were shorter term programs, typically less than 12 
months in duration . 
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Child charac1cris1ics 

60 mulliply handicapped children 
whose ages ranged rrom 18 to 
36 monlhs: medical diagnoses 
included cerebral palsy. spina 
bilidu. and delayed 
devclopmem: no 01her 
information provided 

Targe1 popula1ion ranged from 
high risk 10 severclmul1iply 
handicapped !binh 10 6 years): 
average IQ 75: no olhcr 
information available 

Expcrimcnial design 

Pre-post "comparisons wi1h no 
controls or coded anecdotal 
records maintained for each 
child 

Prc-pos1 with no controls 

Analysis of EtTectiveness 

Ou1come measures 

Anccdo1al records by 1cachers 
wrincn 3 times per week: logs 
coded on scales in 1hc areas of 
imerac1ion wilh ma1crials. 
social responsiveness. 
expressive language. awareness 
of the environment. affecl. 
gross and fine molor ae1ivi1y. 
and sensory responsiveness 

Canell Infant ln1elligence Scale. 
S1anford- Binet Intelligence 
Tes!. Alpern-Boll 
Developmental Profile 
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Results 

Prc-posl score differences 
indica1ed that the children were 
more responsive and 
funclioning al a higher level in 
mo>t areas coded than when 
1hcy lirst en1ercd the program: 
major areas nol sta1is1ically 
signilicam included imcrac1ion 
wi1h materials. line molor 
acti,•ity. affecl . and sensory 
responsiveness 

Average child gained 13 monihs 
on dcvclopmen1al iests in 1he 
8-month period: sta1is1ically 
significam gains were obtained 
on the Alpern-Boll (mean 
gain = 13 .5); on the S1unford­
Bine1 mean gain was 1 lU IQ 
points. also stalistically 
signilicam 

The difficulties in conducting meaningful evaluations that meet established 
scientific standards, discussed earlier in the section on children with Down 
syndrome, apply equally to early intervention programs for children with other 
biologically based delays. In fact , the group of studies that met the criteria for 
review in this section appeared to be much less sophisticated and less credible 
from a scientific perspective than those studies reviewed that focused exclusively 
on children with Down syndrome. With minor exceptions (e .g., Moxley-Haegert 
& Serbin, 1983) no effort was made to utilize independent observers or eval­
uators who were unaware of the intervention status of the children or families. 
Similarly, interrater reliability was rarely established, and many of the assess­
ment instruments selected did not seem to have the capacity to be sufficiently 
sensitive to the range and complexity of delays exhibited by these children. 
Finally , as will be discussed, despite some creative efforts to establish control or 
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contrast groups , the overwhelming majority of studies relied on the least sophis­
ticated experimental designs in order to evaluate the impact of their program. 

Certainly , as described in Chapter 1 of this volume, these problems are part of 
the larger methodological and ethical problems faced by investigators seeking to 
conduct intervention research for handicapped populations. However, difficul­
ties in experimental design for this particular group of studies may also be a 
reflection of the added burden of providing intervention services and developing 
instrum~ntation for such a heterogeneous group of children. This drain on al­
ready scarce resources was likely to have left limited support available for 
research and evaluation. Moreover, it is important to note that , in contrast to the 
programs for children with Down syndrome, very few studies were available that 
had systematically traced the general course of development for this diverse 
group of children in a manner useful for evaluation. As described in the first 
sections of this chapter, documentation of changes in measured cognitive skills 
with increasing chronological age obtained for children with Down syndrome 
were simply not available for children with other biologically based delays to 
serve as a framework for interpreting the outcomes of early intervention pro­
grams. In particular, the absence of these developmental expectations makes any 
appeal for effectiveness based primarily on changes in rates of development 
subsequent to program services less compelling. 

These difficulties are reflected in the finding that a substantial number of 
studies compared changes from pre- to post-intervention without the benefit of a 
~ontrol group (Barna et al. , 1980; Bricker & Dow, I 980; Bricker & Sheehan, 
1981; Nielsen et al., 1975; Safford, Gregg, Schneider, & Sewell, 1976; Shapiro 
et al., 1977; Shearer & Shearer, 1976). In essence , these programs had no other 
alternative but to appeal to changes in the rate of development (such as number of 
months in mental age gained per unit of time as reflected in proportion measures 
or more directly in IQ scores) that coincided with the provision of early interven­
tion services. The outcomes of these studies ranged widely , with one (Barna et 
al., 1980) not reporting any statistical analyses of their data at all and one 
claiming rates of development for children in the program to be nearly twice that 
prior to entry (Shearer & Shearer, 1976). Findings of the remaining programs 
were more modest (see Table 2) but nevertheless did indicate an increase in the 
rate of development sufficient in many instances not only to prevent any further 
disparities with normally developing children but also to be capable of reducing 
the differences to some small extent. An interesting variation of this pre-post 
design was a study reported by Revill and Blunden (1979) in which a geograph­
ically matched group postponed entry into the program for 2 months. Rate 
changes in the number of curricular skills gained did coincide with entry into the 
program, but gains for both groups on a standardized intelligence test were 
mmor. 

Four studies did attempt to form contrast or control groups in some manner to 
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enable them to make certain comparisons but random assignment was not possi­
ble. Goodman, Cecil, and Barker (l 984) matched their treatment group retro­
spectively with children in community programs; Sandow et al. (l 981) employed 
a distal control group presumably not receiving services; Brassell and Dunst 
( l 978) compared the performance of experimental-group children to those not 
recommended for a specific form of intervention; and Barrera et al. ( 1976) used 
subjects as their own controls in a variation of a multiple-baseline design. Again, 
modifications in development as a result of early intervention were relatively 
modest, although Goodman et al. ( 1984) did report a mean gain of approximately 
7 points on standardized intelligence tests above that of their contrast group. As 
noted earlier, each of these design strategies is fallible and their conclusions must 
be viewed accordingly. 

The remaining prospective study was primarily concerned with evaluating the 
effectiveness of a particular type of parent education program utilizing both 
parent and child change measures (Moxley-Haegert & Serbin , 1983). This very 
well designed and executed study included a randomly assigned control group 
not receiving any intervention services. Comparisons on the Bayley Scales of 
Infant Development revealed reliabile differences in favor of the treatment group 
on the motor but not on the mental scale after l month (average increase over 
control group was approximately 6% above pretest level) , which was maintained 
at a I-year follow-up. 

Although most of the early intervention programs served childre.n with widely 
varying degrees of severity of developmental delay, it was not generally possible 
due to insufficient numbers of children to distinguish whether proportional gains 
were made by subgroups classified by level of severity. Data from Bricker and 
Sheehan ( 198 l) did, however, suggest that where developmental gains did oc­
cur, groups of severely , moderately, and mildly delayed children all showed 
relative increments in development. Proportionally small gains were reported for 
programs specifically devoted to severely delayed and multihandicapped groups 
(Barrera et al. , 1976; Bricker & Dow, 1980; Safford et al., 1976; Sandow et aJ., 
1981; Shapiro et al. , 1977). Moreover, Bricker and Dow ( 1980) found that for a 
group of predominantly severely and profoundly delayed children pretest scores 
were the best predictors of posttest scores. Similar correlations for a much more 
heterogeneous group were also high between pre- and posttests, but pretest 
scores were not correlated with change scores (Goodman et al., 1984). In addi­
tion, in this latter study greater improvement occurred for children who were in 
highly stressed home environments. 

lt should be noted that substantial gains in curriculum related skill areas· as 
measured by corresponding criterion-referenced type instruments were reported 
by many programs-gains that seemed reliable and correlated with entry into the 
program (Bricker & Dow, l 980; Bricker & Sheehan, 1981 ; Moxley-Haegert & 
Serbin, 1983; Revill & Blunden, 1979; Shearer & Shearer, 1976). These changes 
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should be considered important as they stand . At the same time, however, it is 
unclear whether the curriculum-based skills taught by prescribed instructional 
procedures produced generalized sets of skills and abilities. If standardized tests 
of general cognitive functioning reflect aspects of these generalized skills, then 
generalized gains must be considered modest. In fact, two studies found limited 
relationships between skill-related improvements and gains in general cognitive 
development (Moxley-Haegert & Serbin, 1983; Revill & Blunden, 1979). 

lt is certainly possible that the absence of these relationships and the modest 
gains found in the studies reviewed in this section in terms of standardized tests 
of general development may reflect an insensitivity of the instruments to detect 
important changes, as most of the tests were not designed for children with 
significant delays. In fact, the development of meaningful and appropriate eval­
uation instruments for many groups of handicapped children remains a major 
task for the future. It is also possible that important changes were occurring in 
domains not measured in the early intervention program evaluations. Improve­
ments in social competence, emotional stability, motivational characteristics, 
parent-child relationships, and overall family functioning-all important poten­
tial outcomes of early intervention-were not systematically assessed (see Out­
come Measures column in Table 2). Similarly, little is known about the longer 
term impact of early intervention. A retrospective analysis of children now of 
elementary school age comparing groups with varying degrees of preschool 
experience did yield positive relationships in support of the value of early inter­
vention, but methodological problems make it very difficult to weigh this out­
come strongly (Moore, Fredericks, & Baldwin, 1981). A 1-year reevaluation 
following termination of specific services did, however, indicate that gains could 
be maintained (Moxley-Haegert & Serbin, 1983). 

Summary for Children with Other 
Biologically Based Delays 

In the studies meeting the criteria for inclusion in this section of the review, 
reports of successful efforts to teach curriculum specific skills were widely 
noted , and parents were relied upon to provide vital, direct intervention services 
in most instances. However, reported gains in more general areas of develop­
ment, especially cognitive domains, were more modest and the studies yielded 
little information as to the specific characteristics of either programs or children 
that might produce the most substantial benefits. As noted earlier, the hetero­
geneity of developmental delays and accompanying disabilities for this group of 
children may well have been responsible for the unusual experimental design and 
curriculum development problems experienced by this group of early interven­
tion programs. Although some investigators were extremely clever in developing 
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designs that strengthened the link between programmatic efforts and develop­
mental changes, a substantial proportion of programs were forced to rely on less 
sophisticated approaches. There were numerous signs from this literature that 
early intervention programs were having an impact but the difficulties noted 
earlier, the narrow focus of most outcome measures, the lack of follow-up , and 
the considerable instrumentation problems prevent us from going beyond these 
most tentative of statements. 

Finally, the inclusion of a substantial number of children with severe and 
profound delays raises the issue as to what constitutes meaningful change for this 
subgroup of children. To some extent, of course , value judgments enter into all 
of our decision making in this field , but the impact and ultimate value of short­
terrn changes in the development of severely and profoundly delayed young 
children occurring as a result of early intervention has been questioned in many 
quarters. Although it is beyond the scope of this chapter to discuss this issue in 
detail, it is important to note that a number of studies have reported benefits to 
these children that appear to have potentially important developmental and func­
tional significance (Barrera et al. , 1976; Bricker & Dow, 1980; Safford et al. , 
1976; Sandow et al., l 981). Follow-up studies of the long-term effects of early 
intervention efforts in relation to the impact of these programs on later life 
activities will be necessary to help evaluate this complex issue. 

CONCLUSIONS AND RECOMMENDATIONS 

Early intervention programs for children with general developmental delays 
are prominent features of contemporary service systems for young handicapped 
children. As we have seen (see Chapter I _of this volume), there appears to be a 
logical and developmentally sound rationale for providing such services, but, of 
course, it is essential to examine empirically the extent to which the goals of 
early intervention programs have been accomplished. No attempt will be made in 
this section to summarize in any detail the numerous studies reviewed in this 
chapter, as summary statements have been presented at many points as part of the 
preceding analyses. However, we do feel that, despite the many problems associ­
ated with the evaluation of early intervention programs for developmentally 
delayed children, this review has many implications for the practitioner as well 
as for program and policy designers, researchers, parents, and evaluators. 

Perhaps the most important implication these findings may have for health 
professionals, educators, parents, child development specialists , other practi­
tioners, and policymakers, is the perspective they provide on early intervention 
issues. Specifically, this review has clearly not been an effort to arrive at a 
consensus opinion, as it would certainly result in oversimplifications and overex-
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tensions, given the nature of existing research. Nor has it been an effort to 
present a devastating critique of published work-a task all too easy to accom­
plish. Rather, this review may be of special value in providing a sense of what to 
expect realistically in tenns of developmental gains from intensive and extensive 
involvement in early intervention programs. 

In particular, claims of utter failure of early intervention as well as claims of 
incredible success for the group of children described in this chapter can now be 
more critically appraised. Neither is accurate. There is , however, reason to 
project confidence that the decline in measured intelligence with increasing 
chronological age common to children with Down syndrome can be prevented 
and to some extent reversed. As we have seen, this was a generally consistent 
finding, holding across many different types of experimental designs and pro­
grams. It was the convergence of different sources of informati.on that was 
perhaps most convincing. Unfortunately , for children whose delays could be 
attributed to a biological basis other than Down syndrome, the evidence was less 
satisfactory. As noted, the heterogeneity of the population and other factors 
resulted in less sophisticated designs overall, raising important questions about 
both the internal and the external validity of the findings . Nevertheless, the 
consistency of the results , even for the better controlled investigations, suggests 
that early intervention programs for these children may well have an effect of 
about the same order of magnitude as those directed toward children with Down 
syndrome, but with much more variability in the possible outcomes. 

To some readers of this review the range and magnitude of outcomes that can 
be realistically expected to occur due to systematic early· intervention will be 
disappointing, as no evidence can be found to support expectations for radical 
and dramatic changes. To others , these results will suggest that promising but yet 
tentative optimism with regard to achieving a meaningful impact on the lives of 
young developmentally delayed children through early intervention programs. is 
the most reasonable position to maintain . Still others perhaps may see these 
outcomes as a confirmation of the power of biological detenninism or the inef­
fectiveness of intervention procedures that are experiential in nature. 

In our view, the second position-that early intervention is indeed a promising 
strategy , one that has in fact demonstrated its ability to produce consistent 
positive changes in the development of young delayed children-is most com­
patible with the facts. Aligning ourselves with this position seems especially 
appropriate when the entire early intervention enterprise is placed in perspective. 
In essence, the evaluation of impact was based upon a series of " first genera­
tion" early intervention programs. Curricula were being written and tested, 
administrative procedures were being developed, techniques for incorporating 
the input from many disciplines were being refined, and team-process strategies 
were being explored; often while services were . being delivered. Moreover, 
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personnel preparation programs providing specialists to work with these children 
were limited , and many staffs were faced with a difficult oo-the-job training 
experience. Finally, the measurement strategies were often questionable and 

· restricted primarily to direct child change measures. 
Whether better trained and experienced personnel , refined and well-tested 

curricula, as well as other strategies and resources designed to improve the 
quality of early intervention services will yield corresponding improvements in 
outcomes is a vital question for the future. Initial results suggest that this task 
should be actively encouraged. A fair appraisal for purposes of public policy as 
well as for individual decision making by professionals and parents regarding 
early intervention for developmentally delayed children must await the outcomes 
of a next generation of programs. In this next phase, researchers, evaluators, and 
program designers should seek to achieve a more enlightened family partnership 
and recognize more completely the implications of a broader ecological approach 
to intervention (Bronfenbrenner, 1977). It appears to be especially important to 
consider dimensions such as social support networks (Friedrich & Friedrich , 
198 l ; O'Connor, 1983). Moreover, it may be helpful in subsequent programs to 
take a somewhat less directive and perhaps less artificial approach to intervention 
than that described in existing studies, relying more on the integration of inter­
vention activities within the natural flow of family and school events. In addi­
tion , we recommend that measurement systems be expanded beyond primarily 
cognitive measures to assess potentially important outcomes of early intervention 
that have been generally excluded to date . Of particular importance are measures 
of social competence, motivation, family functioning, and problem-solving 
skills . 

Of course, these recommendations do not resolve the basic difficulties inher­
ent in conducting early intervention research for developmentally delayed chil­
dren. The experimental design issues and strategies for extending evaluation 
beyond the short-term focus, characteristic of almost all the prospective studies 
reviewed, remain major barriers . Some suggestions for improving our experi­
mental designs and establishing a meaningful data base for developmentally 
delayed and other groups of young handicapped children are described in the 
final chapter of this volume. Perhaps as these procedures are applied and addi­
tional studies are forthcoming more specific issues such as the relative value of 
early versus later intervention , the optimal intensity of programming, and deter­
minations of which children are likely to benefit from specific early intervention 
approaches can be meaningfully addressed. Despite the fact that even tentative 
answers to these more detailed questions are not possible at this time, we are 
encouraged by the initial efforts of the studies analyzed in this review and look 
forward to the design and analysis of subsequent generations of early interven­
tion programs for children with general deve lopmental delays. 



168 Michael J. Guralnick and Diane Bricker 

REFERENCES 

Aronson, M., & Fallstrom, K. ( 1977). Immediate and long-term effects of developmental training in 
children with Down's syndrome. Developmental Medicine and Child Neurology, 19. 489- 494. 

Barna, S., Bidder, R. T., Gray, 0. P., Clements, J., & Gardner, S. (1980). The progress of 
developmentaily delayed pre-school children in a home-training scheme. Child: Care, Health 
and Development, 6, 157-164. 

Barrera , M. E. C., Routh, D. K., Parr, C. A. , Johnson, N. M., Arendshorst , D.S. , Goolsby. E. L. , 
& Schroeder, S. R. ( 1976). In T. D. Tjossem (Ed.), Intervention strategies for high risk inf ams 
and young children (pp. 609-627>'. Baltimore: University Park Press. 

Berger. J ., & Cunningham, C. C. ( 1983). Development of early vocal behaviors and interactions in 
Down syndrome and nonhandicapped infant-mother pairs. Developmental Psychology, 19, 
322-331. 

Berry, P., Gunn , V. P., & Andrews, R. J. (1984). Development of Down's syndrome children from 
birth to five years. In J.M. Berg (Ed.), Perspectives and progress in mental retardation: Vol. 1. 
Social, psychological, and educational aspects (pp. 167-177). Baltimore: University Park 
Press. 

Bidder, R. T. , Bryant, G., & Gray, 0. P. (1975). Benefits to Down's syndrome children through 
training their mothers. Archives of Disease in Childhood, 50, 383-386. 

Brassel, W. R., & Dunst, C. J. (1978). Fostering the object construct: Large-scale intervention with 
handicapped infants. American Journal of Mental Deficiency, 82, 507-510. 

Bricker, D. ( 1976). Educational synthesizer. In M. A. Thomas (Ed.), Hey, don' t forget about me! 
(pp. 85-97). Reston, VA: The Council for Exceptional Children. 

Bricker, D., Bailey, E., & Bruder, M. B. (1984). The efficacy of early intervention and the 
handicapped infant: A wise or wasted resource. In M. Wolraich & D. K. Routh (Eds.), 
Advances in developmental and behavioral pediatrics (Vol. 5, pp. 373-423). Greenwich, CT: 
JAi Press. 

Bricker, D., Carlson , L. , & Schwarz, R. (1981 ). A discussion of early intervention for infants with 
Down syndrome. Pediatrics, 67, 45-46. 

Bricker, D. D. , & Dow, M. G. (1980). Early intervention with the young severely handicapped 
child. Journal of the Association for the Severely Handicapped, 5, 130-142. 

Bricker, D., & Sheehan, R. (1981). Effectiveness of an early incervention program as indexed by 
measures of child change. Journal of the Division for Early Childhood, 4, 11-27. 

Bridges, F. A. , & Cicchetti, D. ( 1982). Mothers' ratings of the temperament characteristics of Down 
syndrome infants. Developmental Psychology, 18, 238-244. 

Bronfenbrenner, U. ( 1975). Is early intervention effective? In B. Z. Friedlander, G. M. Sterritt , & G. 
E. Kirk (Eds.), Exceptional infant: Vol. 3. Assessment & intervention (pp. 449-475). New 
York: Brunner/Maze!. 

Bronfenbrenner, U. (1977). Toward an experimental ecology of human development. American 
Psychologist, 32, 513-531. 

Bruner, J. S. ( 1977). Early social interaction and language acquisition. In H. R. Schaffer (Ed.), 
Studies in mother-infant interaction (pp. 271-289). London: Academic Press. 

Carpenter, N. J., Leichtman, L. G'., & Say, B. (1982). Fragile X-linked mental retardation. Ameri­
can Journal of Diseases of Children, 136, 392- 398. 

Carr, J. (1975). Young children with Down's syndrome. London: Butterworth. 
Cencerwall, S. A .• & Cencerwall, W. R. (1960). A scudy of children with mongolism reared in the 

home compared to those reared away from the home. Pediatrics, 25, 678-685. 
Cheseldine, S., & McConkey, R. ( 1979). Parental speech to young Down syndrome children: An 

intervention study. American Journal of Mental Deficiency, 83, 612-620. 



4. Cognitive and General Developmental Delays 169 

Cicchetti, D. , & Pogge-Hesse, P. ( 1982). Possible contributions of the study of organically retarded 
persons to developmental theory . In E. Zigler & D. Balla (Eds.), Mental retardation: The 
developmental-difference controversy (pp. 277-3 18). Hillsdale, NJ: Lawrence Erlbaum. 

Cicchetti , D. , & Seratica, F. C. ( 1981) . Interplay among behavioral systems: Illustrations from the 
study of attachment, affiliation, and wariness in young children with Down 's syndrome. Devel­
opmental Psychology, 17, 36-49. 

Cicchetti, D., & Sroufe, L. A. ( 1978). An organizational view of affect: Illustration from the study of 
Down's syndrome infants. In M. Lewis & L. A. Rosenblum (Eds.), The development of affect 
(pp. 309-350). New York: Plenum Press. 

Clarke, A. M .. & Clarke, A. D. B. ( 1976). Early experience: Myth and evidence. New York: Free 
Press. 

Clunies-Ross, G. G. ( 1979). Accelerating the development of Down's syndrome infants and young 
children. The Journal of Special Education, 13, 169-177. 

Connolly, B. H., Morgan , S ., & Russell, F. F. ( 1984). Evaluation of children with Down syndrome 
who participated in an early intervention program: Second follow-up study. Physical Therapy, 
64, 1515-1519. 

Connolly, B. , Morgan, S., Russell . F. F., & Richardson , B. ( 1980). Early intervention with Down 
syndrome children: Follow-up report. Physical Therapy. 60. 1405-1408. 

Connolly, J. A. ( 1978). Intelligence levels of Down's syndrome children. American Journal of 
Memal Deficiency, 83, 193-196. 

Crawley , S. B., & Spiker, D. ( 1983). Mother-child interactions involving two-year-olds with Down 
syndrome: A look at individual differences. Child Development, 54, 131 2-1323. 

Cmic, K. A . . Friedrich, W. N .• & Greenberg, M. T. ( 1983). Adaptation of families with mentally 
retarded children: A model of stress, coping, and family ecology. American Journal of Mental 
Deficiency. 88, 125- 138. 

Cullen, S. M. , Cronk, C. E. , Pueschel, S . M., Schnell , R. R .• & Reed, R. B. (1981). Social 
development and feeding milestones of young Down syndrome children . American Journal of 
Mental Deficiency, 85, 410-415. 

Cunningham, C. E. , Reuler, E. , Blackwell, J., & Deck, J. ( 1981 ). Behavioral and linguistic 
developments in the interactions of normal and retarded children with their mothers. Child 
Development, 52, 62-70. 

Emde, R. N .. Katz , E. L. , & Thorpe, J . K. (1978). Emotional expression in infancy: IL Early 
deviations in Down's syndrome. In M . Lewis & L. A. Rosenblum (Eds .) , The development of 
affect (pp. 35 1-360). New York: Plenum Press. 

Filler, J . W., Jr. (1983). Service models for handicapped infants. In S. G. Garwood & R. R. Fewell 
(Eds. ), Educating handicapped infants (pp. 369-386). Rockville, MD: Aspen Systems. 

Friedlander, B. Z., Sterritt, G. M., & Kirk, G. E. (Eds.). (1975). Exceptional infant: Vol. 3. 
Assessment & inten1ention. New York: Brunner/ Maze!. 

Friedrich, W. N. , & Friedrich, W. L. (1981). Psychosocial assets of parents of hand icapped and 
nonhandicapped children. American Journal of Mental Deficiency, 85, 551-553. 

Gallagher, J. J. , Beckman, P., & Cross, A. H. (1983). Families of handicapped children: Sources of 
stress and its amelioration. Exceptional Children, 50, 10- 19. 

Garland , C., Swanson, J . , Stone, N., & Woodruff, G. (1981). Early intervention for children with 
special needs and their families (Series Paper No. 11 ). Seattle, WA: WEST AR. 

Golden, N. L. , Sokol, R. J., Kuhnert, B . R .• & Bottoms, S. (1982). Maternal alcohol use and infant 
development. Pediatrics, 70, 931- 934. 

Goodman, J. F. ( J 981 ). The lock box: A measure of psychomotor competence and organized 
behavior in retarded and normal preschoolers. Journal of Consulting and Clinical Psychology, 
49, 369- 378. 



170 Michael J. Guralnick and Diane Bricker 

Goodman. J. F., Cecil, H. S., & Barker, W. F. (1984). Early intervention with retarded children: 
Some encouraging results . Developmental Medicine and Child Neurology. 26. 47-55. 

Greenberg, N. H. ( 197 1 ). A comparison of infant-mother interactiona1 behavior in infants with 
atypical behavior and normal infants. In J . Hellmuth (Ed.), Exceptional infant: Vol. 2. Swdies 
in abnormalities (pp. 390-418). New York: Brunner/Maze!. 

Greenwald, C. A .. & Leonard, L. B. (1979). Communicative and sensorimotor development of 
Down's syndrome chi ldren. American Journal of Mental Deficiency, 84, 296-303. 

Grossman, H. J. (Ed.). (1983). Classification in mental retardation (rev. ed.) Washington, DC: 
American Association on Mental Deficiency. 

Guralnick, M. J. (1975). Early classroom-based intervention and the role of organizational structure. 
Exceptional Children, 42. 25-3 l. 

Guralnick, M. J. ( 1986). The peer relations of young handicapped and nonhandicapped children. ln 
P. S. Strain, M. J. Guralnick, & H. M. Walker (Eds.), Children's social behavior: Develop­
ment, assessment, and modification. (pp. 93-140). New York: Academic Press. 

Guralnick, M. J .. & Weinhouse, E. M. ( 1984). Peer-related social interactions of developmentally 
delayed young children: Development and characteristics. Developmental Psychology, 20. 815-
827. 

Hanson, M. J., & Schwarz, R. H. ( 1978). Results of a longitudinal intervention program for Down's 
syndrome infants and their families. Education and Training of the Mentally Retarded. 13. 403-
407. 

Harbin, G. ( 1979). Mildly to moderately handicapped preschoolers: How do you select child assess­
ment instruments? In T. Black (Ed.), Perspectives on measurement: A collection of readings for 
educators of young handicapped children (pp. 20-28). Chapel Hill , NC: The Technical As­
sistance Development System. 

Hayden, A. H .. & Dmitriev, V. ( 1975). The multidisciplinary preschool program for Down's 
syndrome children at the University of Washington model preschool center. ln B. Z. Friedlan­
der, G. M. Sterritt, & G. E. Kirk (Eds.), Exceptional infant: Vol. 3 Assessmem & intervention 
(pp. 193-221). New York: Brunner/Maze!. 

Hayden, A.H., & Haring, N. G. ( 1977). The acceleration and maintenance of developmental gains 
in Down's syndrome school-age children. In P. Mittler (Ed.), Research to practice in memal 
retardation: Vol. 1. Care and intervention (pp. 129-141 ). Baltimore: University Park Press. 

Herbst, D. S .• & Baird , P. A. (1983). Nonspecific mental retardation in British Columbia as 
ascertained through a registry. American Journal of Memal Deficiency. 87. 506-513. 

Hill, P. M., & McCune-Nicolich, L. ( 1981). Pretend play and patterns of cognition in Down's 
syndrome children. Child Development. 52. 611-617. 

Hill , S. D. , & Tomlin, C. (1981). Self-recognition in retarded children. Child Development, 52. 
145- 150. 

Honzik, M. P. (1976) . Value and limitations of infant tests: An overview. In M. Lewis (Ed.), 
Origins of intelligence: Infancy and early childhood (pp. 59-95). New York: Plenum Press. 

Hunt, J. M. ( 1961 ). intelligence and experience. New York: Ronald Press. 
lacino, R .• & Bricker, D. (1978). The generative teacher: A model for preparing personnel to work 

with the severely/profoundly handicapped. In N. Haring & D. Bricker (Eds.), Teaching the 
severely handicapped (Vol. 3. pp. 62-76). Columbus, OH: Special Press. 

Jacobson, J . W., & Janicki, M. P. ( 1983). Observed prevalence of multiple developmental dis­
abilities. Mental Retardation. 21, 87-94. 

Jones, 0. H. M. (1980). Prelinguistic communication skills in Down's syndrome and normal infants. 
In T. M. Field, S. Goldberg, D. Stem, & A. M. Sostek (Eds.), High-risk infants and children: 
Adult and peer interactions (pp. 205-225). New York: Academic Press. 

Kirk, S. A. ( 1958). Early education of the mentally retarded. Urbana: University of Illinois Press. 



4. Cognitive and General Developmental Delays 171 

Kirk, S. A. (1977). General and historical rationale for earl y education of the handicapped. In N. E. 
Ellis & L. Cross (Eds. ), Pla1111i11g programs for early education of the handicapped (pp. 3-15). 
New York: Walker, 

Kopp, C. B. ( 1983). Risk factors in development. In M. M. Haith & J. J. Campos (Eds.). Ha11dbook 
of child psychology: Vol. 2. Infancy and developmental psychobiology (pp. 1081 - 1188). New 
York: Wiley. 

Kopp. C. B .. & McCall , R. B. ( 1982). Predicting later mental perfonnance for normal. at-risk, and 
handicapped infants. In P. B. Baltes & 0 . G. Brim, Jr. (Eds.). Life-span development and 
behavior (Vol. 4. pp. 33-61 ). New York: Academic Press. 

Krakow, J. B. , & Kopp, C. B. (1982). Sustained attention in young Down syndrome children. 
Topics in Early Childhood Special Education. 2(2), 32-4'.2. 

Krakow, J. B., & Kopp. C. B. ( 1983). The effects of developmental delay on sustained attention in 
young children. Child Development, 54. 1143-1155. 

Kysela. G., Hillyard, A., McDonald. L.. & Ahlsten-Taylor, J. (1981). Early intervention: Design 
and evaluation. In R. L. Schiefelbusch & D. D. Bricker (Eds.) . Language illfervellfion series: 
Vol. 6. Early language: Acquisition a11d intervention (pp. 34 1-388). Baltimore: University Park 
Press. 

LaYeck, B., & Brehm, S.S. (1978). Individual variabi lity among children with Down's syndrome. 
Memal Retardation, 16 , 135-137. 

Lazerson. M. ( 1972). The historical antecedents of early childhood education. Education Digest. 38. 

20-23. 
Littlejohn Associates, Inc. ( 1982). An analysis of the impact of the Ha11dicapped Children · s Early 

Education Program. Prepared for Special Education Programs. U.S. Department of Education. 
Ludlow, J. R., & Allen, L. M. ( 1979). The effect of early intervention and pre-school stimulus on 

the development of the Down's syndrome chi ld. Jo11rnal of Mental Deficiency Research. 23( I), 
29-44. 

Mahoney, G., Glover, A., & Finger, I. (1981 ). Relationship between language and sensorimotor 
development of Down syndrome and nonretarded children. American Journal of Mellfal Defi­
ciency , 86, 21-27. 

Mans. L. , Cicchetti, D., & Sroufe, L.A. (1978). Mirror reactions of Down's syndrome infants and 
toddlers: Cognitive underpinnings of self-recognition. Child Development, 49, l 247- 1250. 

Maxim, G. ( 1980). The very yo11ng: Guiding children from infancy through the early years. Bel­
mont, CA: Wadsworth. 

Melyn, M.A . . & White, D. T. (1973). Mental and developmental milestonesofnoninstitutionalized 
Down's syndrome children. Pediatrics , 52, 542-545. 

Moore , M. G., Fredericks, H. D. B. , & Baldwin. Y. L. (1981). The long-range effects of early 
chi ldhood education on a trainable mentally retarded population. Journal of the Division for 

Early Childhood, 4, 94-110. 
Morgan, S. B. (1979). Development and distribution of intellectual and adaptive skills in Down 

syndrome children: Implications for early intervention. Memal Retardation, 17, 247-249. 
Moxley-Haegert, L. , & Serbin. L. A. ( 1983). Developmental education for parents of delayed 

infants: Effects on parental motivation and children's development. Child Developmellf. 54, 

1324- 133 1. 
Nielsen, G., Collins. S .. Meisel , J.. Lowry, M. , Engh. H., & Johnson, D. (1975). An intervention 

program for atypical infants. In B. Z. Friedlander. G. M. Sterritt, & G. E. Kirk (Eds.), 
Exceptional infam: Vol. 3. Assessment & imervemion (pp. 222-246). New York: 
Brunner/ Mazel. 

O'Connor, G. ( 1983). Social support of mentally retarded persons . Memal Retardation. 2 I, 187-
196. 



172 Michael J. Guralnick and Diane Bricker 

Odom, S. L., Jr. (1981). The relationship of play to developmental level in mentally retarded, 
preschool children. Education and Training of the Mentally Retarded, 2. 136-141. 

Opitz, J. M. ( 1980). Mental retardation: Biologic aspects of concern to pediatricians. Pediatrics in 
Review, 2(2), 41 - 50. 

Piper, M. C., & Pless, I. B. ( 1980). Early intervention for infants with Down syndrome: A controlled 
trial. Pediatrics, 65. 463-468. 

Ramey, C. , & Baker-Ward, L. (1982). Psychosocial retardation and the early experience paradigm. 
In D. Bricker (Ed.), /11terve111io11 with at-risk and handicapped infants (pp. 269- 289). Bal­
timore, MD: University Park Press. 

Reed, R. B., Pueschel, S. M., Schnell, R. R. , & Cronk, C. E. (1980). Interrelationships of 
biological. environmental and competency variables in young children with Down syndrome. 
Applied Research i11 Memal Retardation, 1, 161-174. 

Revill , S., & Blunden. R. (1979). A home training service for pre-school developmentally handi­
capped children. Behaviour Research and Therapy, 17, 207-214. 

Rhodes, L., Gooch, B. , Siegelman, E., Behrns, C. , & Metzger, R. (1970). A language stimulation 
and reading program for severely retarded mongoloid children. California Memal Health Re­
search Monograph, 1 I . 

Robinson , N. M. , & Robinson, H. B. (1976). The mentally retarded child: A psychological ap­

proach. New York: McGraw-Hill. 
Ronda! , J. ( 1978). Maternal speech to normal and Down syndrome children matched for mean length 

of utterance. In C. E. Myers (Ed.). Quality of life in severely and profoundly me11tally retarded 
people: Research foundations for improvement (Monograph No. 3). Washington, DC: Ameri­
can Association on Mental Deficiency. 

Roos, P. (1977). A parent's view of what public education should accomplish. In E. Sontag. J. 
Smith, & N. Certo (Eds.), Educational programming for the severely and profoundly handi­
capped (pp. 72-83). Reston, VA: The Council for Exceptional Children. 

Rynders, J.E., & Horrobin, J . M. (1980). Educational provisions for young children with Down 's 
syndrome. In J. Gottlieb (Ed.), Educating mentally retarded persons in the mainstream (pp. 
109-147). Baltimore: University Park Press. 

Safford, P. L., Gregg, L. A .. Schneider, G., & Sewell, J. M. (1976). A stimulation program for 
young sensory-imparied, multihandicapped children. Education and Training of the Mentally 
Retarded, 1 J, 12-17. 

Sandow, S. A., Clarke, A. D. B., Cox, M. V., & Stewart, F. L. (1981). Home intervention with 
parents of severely subnormal pre-school children: A final report. Child: Care, health and 

development, 7, 135-144. 
Shapiro. L. P., Gordon , R., & Neiditch, C. ( 1977). Documenting change in young multiply handi­

capped children in a rehabilitation center. The Journal of Special Education. 1 I, 243-257. 
Share, J. B. (1975). Developmental progress in Down's syndrome. In R. Koch & F. De La Cruz 

(Eds.), Down's syndrome (mongolism): Research, prevention and management . New York: 
Brunner/Mazel. 

Share, J. B., & French, R. W. (1974). Early motor development in Down's syndrome children. 
Mental Retardation, /2, (6), 23. 

Share. J. B., & Veale, A. M. (1974). Developmental landmarks for children with Down's syndrome 
(mongolism). Dunedin, New Zeland: The University of Otago Press. 

Shearer, D. E., & Shearer, M. S. (1976). The Portage Project: A model for early childhood 
intervention. ln T. D. Tjossem (Ed.), Intervention strategies for high risk infants and young 
children (pp. 335-350). Baltimore: University Park Press. 

Skeels, H. M. ( 1966). Adult status of children with contrasting early life experiences: A follow-up 
study. Monographs of the Society for Research in Child Development. 31(3, Serial No. 105). 

Skeels, H. M., & Dye, H. E. ( 1939). A study of the effects of differential stimulation on mentally 



4. Cognitive and General Developmental Delays 173 

retarded children. Proceedings of the American Association on Mental Deficiency . 44, 114-
136. 

Smith , D. W., & Simons, F. E. R. (1975). Rational diagnostic evaluation of the child with mental 
deficiency. American Journal of Diseases of Children, 129, 1285- 1290. 

Sroufe, L. A. (1979). The coherence of individual development: Early care, attachment, and subse­
quent developmental issues. American Psychologist, 34, 834- 841. 

Stedman, D. 1., & Eichorn, D. H. (1964). A comparison of the growth and development of 
institutionalized and home-reared mongoloids during infancy and early childhood. American 
Journal of Mental Deficiency, 69, 391-40 I. 

St!!inhausen, H., Nestler, V., & Spohr, H. (1982). Development and psychopathology of children 
with the fetal alcohol syndrome. Developmental and Behavioral Pediatrics, 3. 49-54. 

Sullivan, R. (1976). The role of the parent. In A. Thomas (Ed .), Hey, don't forget about me.' (pp. 
36- 45) . Reston, VA: The Council for Exceptional Children. · 

Swan, W. W. ( 1980). The Handicapped Children's Early Education Program. Exceptional Children, 
47. 12-16. 

Terdal. L. , Jackson, R. H. , & Gamer, A. M. (1976). Mother-child interactions: A comparison 
between normal and developmentally delayed groups. In E. J. Mash, L. A. Hamerlynck, & L. 
C. Handy (Eds.), Behavior modification and families (pp. 249-264). New York: 
Brunner/Mazel. 

Tjossem, T. D. (Ed.). ( 1976) . Intervention strategies for high risk infams and young children. 
Baltimore: University Park Press. 




