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ABSTRACT

This study reports on language outcomes at eight years from the
Bucharest Early Intervention Project, a randomized controlled study
of foster care. We previously have shown that children placed in foster
care by age two have substantially stronger preschool language out-
comes than children placed later and children remaining in institutional
care. One hundred and five children participated in the current study,
fifty-four originally assigned to foster care and fifty-one to continued
institutional care. Even though current placements varied, children
originally in foster care had longer sentences and stronger sentence
repetition and written word identification. Children placed in foster
care by age two had significant advantages in word identification and
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nonword repetition; children placed by age 1;3 performed equivalently
to community peers. The results show the continuing adverse effects of
early poor institutional care on later language development and the key
importance of age of placement in a more optimal environment.

Language outcomes for children raised in suboptimal institutional care
are receiving increasing attention because of the significant window this
population provides on the effects of early experience on development.
Also, international adoption of children living in institutional care in
several countries is growing, presenting new challenges in assessment and
intervention for children’s language skills. This article reports on school-age
language outcomes from the Bucharest Early Intervention Project
(BEIP; Zeanah et al., 2003). The BEIP is a longitudinal examination of
development, following children living in Romanian institutions who
were randomly assigned to within-country foster care or to continued
institutional care.

There is little recent research on language outcomes for children in
domestic institutional care. Early reports show that young children in
institutional care with little social interaction have marked expressive
and receptive language delays, which may be ameliorated to some
extent with enriched experiences (Goldfarb, 1945; Hunt, Mohandessi,
Ghodssi & Akiyama, 1976; Provence & Lipton, 1962; Tizard, Cooperman,
Joseph & Tizard, 1972). More recently, Roy and Rutter (2006) compared
school-age outcomes for infants placed in institutional and foster care,
finding a much higher proportion of children in institutional care with a
reading delay.

There now is substantial research on language outcomes for children in
institutional care who are adopted internationally. Studies of international
adoption do not allow for examination of the children’s development in
their native language and cultural context. Also, many studies have used
questionnaires and other fairly global performance measures. Nonetheless,
the studies provide important information about the impact of moving to a
more optimal environment on language development. Although there are
individual differences, positive language outcomes have been reported for
many young children who are placed in foster and adoptive families
(Glennen, 2007; Snedeker, Geren & Shafto, 2007). However, the outcomes
are more mixed for children who have experienced institutional care and are
placed in foster or adoptive care later in life. While long-term positive
outcomes have been reported for both spoken and written language (Scott,
Roberts & Krakow, 2008), there are several studies indicating that a larger
number of internationally adopted children than their peers continue to
show language and other difficulties during the school years (Behen, Helder,
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Rothermel, Solomon & Chugani, 2008; Beverly, McGuinness & Blanton,
2008; Loman, Wiik, Frenn, Pollak & Gunnar, 2009).

Poor institutional care in early development, in which language and social
input is severely limited, also has been examined to determine if language
recovery is much more or less likely after a particular point in development.
There is good reason to think that timing effects of some kind are relevant
in language development. Effects of age of exposure and potential sensitive
periods have been examined in several populations in which exposure to
a first or second spoken language occurs sometime after birth. This
includes deaf children who receive cochlear implants at early and later
ages, sequential bilingual children, and adults who are second language
learners (see Werker & Tees, 2005, for a review of early sensitive periods).
Overall, at least for second language learners, age-related effects of later
language exposure are clear. However, there do not appear to be the
sharp discontinuities in performance that are the hallmark of the classic
sensitive or critical period. For example, using US census data on native
Spanish- and Chinese-speaking immigrants, Hakuta, Bialystok and
Wiley (2003) found that English proficiency was associated with age of
immigration, but there was no sharp decline in language learning
ability after proposed critical periods. Rather, there was a steady decrease in
proficiency across ages.

Historically, Romanian institutions have presented an instance of very
physically and socially depriving care. The English and Romanian Adoptees
study (Rutter & the English and Romanian Adoptees (ERA) Study Team,
1998) has provided significant information about the effects of severe
deprivation and possible timing effects from a large cohort of young
children in Romanian institutional care adopted into the UK. As in other
international adoption studies, the ERA is not a randomized controlled
design and does not control for selection biases. Using case studies, Rutter
et al. (1999) proposed that severely depriving institutional care was
associated with increased echolalia and other autistic-like language
characteristics considered to be qualitatively different from typical language
development. More recently, Croft et al. (2007) studied school-age English
language test outcomes for the ERA cohort. In assessments of the children’s
spoken language at six years and reading comprehension at eleven years,
few negative effects were found for children who had experienced less
than six months of institutional care. Children with less than six months of
institutional care did show somewhat poorer reading comprehension at
eleven years than children who had not experienced institutional care, but
they were still within age expectations. However, children who had lived
in institutional care for longer than six months showed very substantial
language deficits. Of particular interest here, there was no correlation
between duration of institutional care and language outcomes within this
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group of children. Thus, the time at which children were placed in a less
depriving environment was a critical factor in their later language outcomes.

Early BEIP expressive and receptive language outcomes at ages 2;6 and
3;6 have been reported previously. The BEIP differs from the ERA in that
age of foster care placement rather than the related variable of duration of
institutional care is of interest. In these early assessments, there is a clear
positive intervention effect of early foster care placement. Windsor, Glaze,
Koga and the Bucharest Early Intervention Project Core Group (2007)
studied a small subset of children in the BEIP cohort at age 2;6 using
caregiver report and spontaneous language samples. Children placed in
foster care by age 2;0 showed significantly stronger Romanian language
outcomes than both children placed later and children who remained in
institutional care. Windsor et al. (2011) examined the full BEIP cohort at
ages 2;6 and 3;6 using formal language tests and utterance length from
spontaneous language samples. Again, children placed by age 2;0 showed
significantly stronger Romanian language outcomes at both assessment
points than children who remained in institutional care. Similar to Croft
et al’s (2007) finding of the advantage of short institutional duration,
children placed in foster care by age 1;3 had equivalent language skills to
typically developing peers. While they too continued to learn language,
children who were placed in foster care after age 2;0 had the same severe
language delays as children who remained in institutional care. However,
unlike Croft et al’s finding of no correlation between duration of
institutional care and school-age language outcomes, Windsor et al. (2011)
found a robust correlation between foster placement age and preschool
language outcomes. This more graded effect of placement timing aligned
well with the children’s broader cognitive development, with children
placed by age 2;0 also showing higher IQs than children placed later
(Nelson, Zeanah, Fox, Marshall, Smyke & Guthrie, 2007).

The current study focuses on BEIP language outcomes at eight years of
age, four and a half years after the 3;6 assessment. At the 2;6 and 3;6
language assessments, almost all children remained in the foster care or
continued institutional care groups to which they had been assigned
originally. At the eight-year assessment, children were living in a range of
care environments, including continuing institutional or foster care and also
government foster care and placement with biological or adoptive families.
It is possible that children originally assigned to institutional care and
who later moved to other settings gained in their language sKkills,
reducing differences between the foster care and institution groups later in
development.

Recently, Fox, Almas, Degnan, Nelson and Zeanah (2011) studied
eight-year cognitive outcomes for children in the BEIP cohort. Children
originally assigned to foster care continued to show a significantly higher
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verbal IQ than children originally assigned to continued institutional care.
This effect was especially evident for children who remained in BEIP foster
care rather than another care environment at eight years. A similar but
weaker effect was found for full-scale IQ. There also were moderate effects
of placement age timing, with children placed in foster care after age 2;2
more likely to have very low full-scale I1Q profiles than children placed
earlier. The overall positive effects of foster care versus institutional care
were not as marked as Nelson et al. (2007) found at younger ages, possibly
because children originally assigned to institutional care had moved to more
optimal care environments by eight years of age.

Fox et al’s (2011) results suggest that a current environment that
is of high quality has some impact on maintaining development for
children placed early in foster care. For young children who have
not experienced early severe deprivation, quality of the current care
environment and type of language input to which children are exposed
in that environment have been found to have at least modest effects on
children’s current and later language ability. For example, the proportion of
complex sentences that teachers use has been found to be correlated with
typically developing preschoolers’ syntactic growth (Huttenlocher,
Vasilyeva, Cymerman & Levine, 2002). Similarly, kindergarteners’
receptive vocabulary and quality of their preschool classrooms appears to be
correlated (Peisner-Feinberg et al., 2001). Intervention by speech-language
pathologists also has been found to have positive effects on some expressive
language skills for young children with language delays (Law, Garrett &
Nye, 2004).

In the current study, we carried out a detailed assessment of the
children’s school-age language at eight years. We were interested mainly in
continued differences between the groups originally assigned to foster and
institution care, the effect of foster placement age, and the effect of current
placement status. Given the robust effects of early experience on the
children’s preschool language development found by Windsor et al. (2007;
2011), we anticipated that children’s original group assignment and their
earlier language performance at age 3;6 would continue to impact their
language performance at eight years. As in our earlier work, foster care
placement before and after two years of age was of particular interest. We
expected any effect of children’s current placement to be more moderate
relative to the effect of original placement.

METHOD
Participants

The BEIP follows children abandoned at birth who spent all or almost all
of their early life in institutional care in Bucharest. The children were
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randomly assigned either to foster care or to continued institutional care.
Children were aged between o0;6 and 2;9 at the time of random assignment.
Children with medical conditions were not included in either group. The
BEIP follows an intent-to-treat design, and children were placed in
alternative settings if these became available. A third group of children
living in the same communities who had never received institutional care
acted as a comparison group.

The institutional care the children received was characterized by
impoverished stimulation, highly structured routines, rotating shifts of
caregivers, and a very low caregiver—child ratio. Childcare emphasized
instrumental activities such as feeding, bathing and changing with little
focus on social interaction and engagement. High-quality foster placements,
that would not otherwise have been available, were achieved for the children
placed in foster care through collaboration with Romanian agencies.
There was systematic contact and support available for families through
BEIP foster care placement. The BEIP partnered with an established
non-governmental organization to ensure an infrastructure of trained
personnel to assist families. This included a Romanian team of social
workers who had ongoing contact with families. All foster mothers had a
high-school education and most had completed vocational training or had
specialized skills. Detailed information about the participant groups, care
environments, and cultural and ethical issues is reported elsewhere (Nelson
et al., 2007; Zeanah et al., 2003 ; 2006).

A total of 105 children in the BEIP cohort had language data available at
the eight-year assessment and participated in the current study. These
children originally were randomly assigned either to the foster care group
(FG, N =54, 29 male) or to the group receiving continued institutional care
(IG, N=51, 26 male). At the eight-year assessment, IG children had a
mean age of 8;8 (SD=o;5) and FG children had a mean age of 8;6
(SD=o0;7). The average age of placement for children in the FG group was
1;11 (SD=0;7).

The BEIP intervention formally ended when children were an average
of 4;6, and local agencies assumed responsibility for the foster care
network. At eight years, children either retained their original IG/FG group
assignment as their current placement or they had moved to government
foster care or another care environment. The other care environments
mainly involved reintegration with the biological family or adoption or
placement with another family. A small number of children lived in a social
apartment, much a like a group home with a rotating team of three to four
caregivers. Only eleven IG children (7 male) retained their original I1G
group assignment as their current placement status at eight years. Of the
remaining IG children, sixteen were in government foster care (8 male), and
twenty-four (11 male) were in another care environment. Twenty-six FG

610

https://doi.org/10.1017/S0305000912000177 Published online by Cambridge University Press


https://doi.org/10.1017/S0305000912000177

FOSTER CARE AND LANGUAGE AT EIGHT YEARS

children (13 male) remained in BEIP foster care at eight years, six were in
government foster care (1 male), and twenty-two (15 male) had another care
environment as their current status.

In addition to the IG and FG children, the BEIP comparison group of
children who had never received institutional care also participated in the
current study. These children were typically developing age peers (NIG,
N=37, 15 male). The children had a mean age of 8;5 (SD=0;3) and all
had participated in the NIG comparison group at the 3;6 assessment. The
children lived with their biological families and were recruited through
pediatric clinics in Bucharest. There were an additional sixty-one typically
developing children who were peer interactants in one or more of the
spontaneous language samples obtained in the study (M age=8§;s5s,
SD=o0;4). These children did not participate at earlier assessments and
data are not reported on these children in this study.

Materials and procedures

There are no standardized language or reading tests for Romanian-speaking
children. Psycholinguistic tasks, however, have been found to separate
children with and without language impairments in several different
languages and were used as part of the language assessments at eight years.
While performance on these types of tasks often is used to make inferences
about different underlying mechanisms for language, our main interest here
was the utility of the tasks as clinical markers of language performance
(Conti-Ramsden, Botting & Faragher, 2001; Stokes, Wong, Fletcher &
Leonard, 2006).

There were four expressive language measures administered in Romanian
by trained research personnel. These included nonword repetition, sentence
repetition, written word identification, and average utterance length from a
spontaneous language sample. Each of the three elicited tasks included
practice/trial items in addition to the test items. All tasks and stimuli were
developed in conjunction with native Romanian-speaking informants.
Children’s task responses were scored by Romanian speakers and also
scored independently by the first author. There were minimal item-by-item
differences and these were resolved with discussion.

Nonword repetition. Children’s nonword repetition (NonRep) accuracy
traditionally has been considered a marker of phonological working
memory (Gathercole & Baddeley, 1989). However, a range of encoding
and articulatory factors related to word learning appear to influence
performance (Graf-Estes, Evans & Else-Quest, 2007). Our nonword
repetition task included one- to four-syllable nonsense words, with ten test
words at each syllable length (Table A1). A variety of syllable shapes was
included at each syllable length, with all syllable shapes found in Romanian
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(Dinu & Dinu, 2006). No syllable carried any lexical meaning in Romanian.
Words were presented from shortest to longest syllable lengths, and
children were given one opportunity to repeat each word. Respectively,
there were thirty-four, fifty-three, sixty-nine and ninety phonemes in the
one-, two-, three- and four-syllable words, for a total of 246 phonemes. The
task was scored conventionally for the percentage of phonemes repeated
correctly.

Sentence repetition. Immediate sentence repetition (SentRep) accuracy
has been considered a function of phonological working memory and
morphosyntactic knowledge (Chiat & Roy, 2008; Devescovi & Caselli,
2007). Children repeated thirty-two spoken sentences in the sentence
repetition task, including declarative, negative, question and passive forms
(‘Table Az2). Scoring followed the Clinical Evaluation of Language
Fundamentals-4 (Semel, Wiig & Secord, 2003) in which three points were
awarded for each sentence repeated exactly, two points for one error, one
point for two to three errors, and zero points for four or more errors. Thus,
the total number of points possible was ninety-six. Errors typically were
word or phrase omissions or word substitutions.

Word identification. Romanian has a shallow orthography, with
graphemes largely corresponding in a transparent way to phonemes.
Children in Romania begin elementary education at six or seven years old,
and single written word identification (WI) was considered most useful as a
measure of reading for study participants at eight years. Children read
aloud fifty single printed words in this task (Table A3). Stimulus items
included a variety of word classes and were presented with three to four
words on each page of a booklet. Words were presented in a general order of
decreasing familiarity. English word frequency counts from Carroll, Davies
and Richman (1971) were used as a general guide in parallel with the native
Romanian informants’ knowledge. Following the Woodcock-Johnson III
Tests of Cognitive Abilities (Woodcock, McGrew & Mater, 2001), a ceiling
rule was used in administration and scoring. If a child was not able to
correctly and fluently produce all words on two consecutive booklet pages
(i.e. 7 to 8 words), the task was discontinued and the score calculated
assuming the child could not read the remaining words.

Mean length of wutterance. Mean length of utterance (MLU)
conventionally is seen as a global marker of expressive language
productivity and morphosyntactic skill. We obtained ML U from a language
sample that was part of a longer set of semi-structured interactions each 1G
and FG child had with a typically developing child. The typical peers had
never received institutional care and were matched for gender with the 1G
and FG children. The ninety-eight typical peers included the thirty-seven
NIG children who served as the primary comparison group. Seven of the
ninety-eight typical children were participants in two language samples
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with the total of 105 IG and FG children. Children sat at a table and were
instructed by an examiner to talk with each other for five minutes to
identify three favorite activities and then to report these back to the
examiner. The examiner left the two children alone during the five minutes.
All interactions were audio- and video-recorded on DVDs. MLU was
calculated in morphemes by a native Romanian speaker following
Devescovi, Caselli, Marchione, Pasqualetti, Reilly and Bates’ (2005)
procedure for highly inflected languages. In this calculation, adverbs,
conjunctions and interjections were counted as one morpheme. For other
word classes an unmarked form was identified, which was counted as one
morpheme. Morphemes were added for changes in definiteness, person,
plurality and case from the unmarked form (see Windsor et al., 2011, for a
similar approach).

Language at age 3,;6. As a predictor of children’s language performance
at eight years, we used their expressive percentage scores on an adaptation
of the Reynell Developmental LLanguage Scales (RDLS; Edwards, Fletcher,
Garman, Hughes, Letts & Sinka, 1997) at age 3;6, reported in detail by
Windsor et al. (2011). The expressive portion of the RDLS assesses English
semantic and grammatical knowledge. Windsor et al. used informant report
and NIG performance to determine relevant items for Romanian-speaking
children. Four of the six expressive subtests (48 test items) were found to
be an appropriate adaptation. The remaining two subtests on complex
sentences and negatives were excluded as test items did not obligate
specific Romanian grammatical structures as in English. RDLS scores were
available for forty-eight IG, fifty-two FG and thirty-six NIG children.

RESULTS
Preliminary analysis

The original intent-to-treat IG and FG groups were used to assess the
intervention effect of BEIP foster care on language performance and the
effect of foster care placement age. As is conventional, the NonRep,
SentRep and WI percentages were arcsine transformed for statistical
analysis. As has been found in other NonRep studies (Graf Estes et al.,
2007), there were ceiling effects at shorter syllable lengths and four-syllable
accuracy was used as the dependent variable for this language measure. One
IG child produced no utterances in the language sample and was excluded
from the calculation of MLU. The DVDs were not able to be transcribed
for four other IG children and one FG child because of poor audio quality.
These children also were excluded. The MLU calculations were based
on similar sample lengths for the remaining IG and FG children (IG:
N=46, M =453 utterances, SD=16-9; FG: N=53, M =510 utterances,
SD=140).
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TABLE 1. Group mean scoves and foster subgroup mean scoves on the
language measures

Nonword Sentence Word Mean length
Group N repetition repetition identification of utterance

Group performance

IG 50 962 57'5 437 54
(34) (17:1) (33:2) (1-3)
FG 52 96°4 644 569 60
(4-0) (15-8) (28-2) (1-3)
NIG 37 991 845 738 -
37 (13-7) (26-0)
FG subgroup performance
Placed by 2;1 26 977 649 655 57
(34) (145) (221) (1°5)
Placed after 2;1 26 951 639 482 63

(4-9) (17:3) (31°1) (170)

NOTE: In all tables, nonword repetition (NonRep), sentence repetition (SentRep), and word
identification (WI) are percentages. Mean length of utterance (MLU) is in morphemes.
Standard deviations are in parentheses. IG N=45 and FG N=51 for MLU (N=25 placed
by 2;1).

Effect of BEIP foster care

To determine the effect of BEIP foster care, we first conducted a
multivariate linear regression to predict three of the four language
measures: NonRep, SentRep and MLU. Group (IG, FG), current
placement status (original IG/FG group, government foster care, other
care), chronological age and gender were used as predictors. A backwards
elimination variable procedure was followed, starting from the full model
with all independent effects and systematically deleting effects with small
contributions. In a subsequent MANOVA (Pillai test), group
(F(3,92)=322, p=o-016, partial n*=o0-10) and chronological age
(F(3,92) =277, p=o0-032, partial #2=0-08) emerged as the only significant
predictors. Language scores were not standardized for chronological age
and it was possible that age might influence the language performance of
children in this age range. However, a scatter plot showed the age effect was
due to the performance of three children (1 IG and 2 FG) who were
younger than other children, aged below 7;6 at the eight-year assessment.
A MANOVA of the regression model showed the effect of age was not
significant when these three children were removed (F(3,89)=1709,
p=0-138). These children were excluded in all further analyses.

Table 1 shows the group performance on each of the four language
measures (excluding the three youngest children). For descriptive purposes,
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NIG group performance also is included in the table for the three elicited
language tasks. MLU is not given for the NIG group as the children’s
sentence length may have been influenced by whether the child was
interacting with an IG or FG child. Table 1 also shows performance on the
four language tasks for FG subgroups, with these subgroups described later
in the results. Brief segments from an IG and FG child’s language samples
are given in Tables B1 and B2 as examples. As expected, a MANOVA of
the regression model in which the group effect was the only predictor
selected by the model (i.e. excluding age) was significant (F(3, 89) =272,
p=0-034, partial 5?=0-08). Post-hoc univariate analyses indicated that the
FG group had significantly higher SentRep accuracy than the IG group
(t=2'10, p=0'039, d=0-42) and higher MLU (=223, p=0-028, d=046).
The group effect was not significant for NonRep.

Word identification was analyzed separately from the other three
language measures because several children showed limited letter
knowledge and were unable to read any words, receiving zero scores. An
ANOVA showed the FG group had significantly higher WI accuracy than
the IG group (F(1,101)=466, p=0-033, d=0-43). Reading failure was
significantly higher in the IG group (13 of 50 children had zero scores) than
in the FG group (6 of 52 had zero scores) (x* (2, N=102)=38, p=0-05,
¢ =0-02). When children with zero scores were excluded, the overall group
difference was lower (IG: M=59-1%, SD=23-8%; FG: M=0643%,
SD=20-2%) and not significant (F(1,82)=3-96, p=0-28%).

Effect of current placement status for children in the foster
and institution groups

For descriptive purposes, Table 2 shows the IG and FG mean language
scores for children in their current placement settings, which included their
original group placements, government foster care and other placements. As
indicated above, the backwards elimination procedure and MANOVA
showed there was no significant effect of children’s current placement status
on their overall language performance.

Effect of BEIP placement age for the foster group

Regression and correlation analyses. 'T'o determine the effect of placement
age in the FG group, we again conducted a multivariate linear regression to
predict NonRep, SentRep and MLU. Placement age, current placement
status (original IG/FG group, government foster care, other care),
chronological age and gender were entered as predictors. A backwards
elimination variable procedure again was used, with placement age emerg-
ing as the only significant predictor. A MANOVA of this model was
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TABLE 2. Mean scores on the language measures for institution and foster group
children acvoss current placement status

Nonword Sentence Word Mean length

Group N repetition repetition identification of utterance
IG in institutional care 11 96-6 603 553 52
(2:4) (15°4) (21°9) (1-2)
IG in government 15 961 540 62-8 54
foster care (3°4) (16°4) (25°2) (1°3)
IG in other placement 24 961 584 580 55
(3-9) (18:5) (24-6) (1-4)
FG in BEIP foster care 24 969 648 654 61
(30 (13-8) (20°9) (15)
FG in government 6 922 649 60-0 62
foster care (8:8) (21°7) (24°9) (07)
FG in other placement 22 971 63-8 643 58

(2:2) (17-0) (18-7) (1-0)

NOTE: Standard deviations are shown in parentheses. Other current placements mainly
included reintegration with the biological family, and adoption or placement with
another family.

significant (F(1,46)=2-91, p=o0-031, partial #®=0-06). The univariate
analyses showed that placement age had a significant negative effect on
NonRep (= —2-828, p=o0-007, d=0-83) but not on SentRep or MLU.

A follow-up Pearson correlation analysis also indicated that there was a
significant negative correlation between placement age and NonRep
(r=—0325, p=0-009). To confirm the multivariate regression result that
current placement status did not have a significant effect on FG NonRep
performance, a separate Pearson correlation analysis of placement age and
NonRep was conducted for children in the FG group who remained in
BEIP foster care at eight years. There was a similar pattern of children
placed earlier having higher NonRep accuracy, although the correlation did
not achieve statistical significance with the smaller sample size (n=24,
r=—0-268, p=o0-103).

WI was not included in the MANOVA because several FG children
showed zero scores on this measure. However, a Pearson correlation
indicated a significant negative correlation between placement age and
WI (r=—o0-226, p=o0-054). A similar, though non-significant, level of
correlation was evident in the subgroup of FG children who remained in
BEIP foster care at eight years (n=24, r= —0-203, p=0-166). Thus, for
both NonRep and WI, the extent of correlation between placement age and
task performance was largely unaffected by current status.

Foster subgroup analyses. Given the significant effect of FG placement age
for NonRep and WI, we were interested in whether there was a difference
in language performance on these tasks for FG children placed by
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approximately two years of age compared to children placed later.
Two equally sized subgroups were used for this analysis; children
placed by age 2;1 (n=26) and children placed after age 2;1 (n=26). As
noted earlier, Table 1 shows the performance of the two subgroups on
all four language measures. For purposes of comparison, the IG and
NIG groups shown in Table 1 also were included in this analysis.
Finally, we compared the performance of FG children placed by age 1;3
with NIG performance, with this age cut-off also used at the 3;6
assessment. Of the twenty-six FG children placed before age 2;1, only
six were placed before age 1;3, precluding a robust statistical comparison
between this subgroup and the NIG group. Descriptive data are provided
for this comparison.

An ANOVA with post-hoc comparisons showed there was a significant
NonRep difference among groups (F(3, 138) =949, p =0-009). FG children
placed by age 2;1 had significantly higher NonRep accuracy than both FG
children placed later and the IG group (p=o0-040, d=1-03), with no
significant difference in accuracy between the FG children placed later and
the IG group. The NIG group had higher accuracy than all other groups
(p=o0-009, d=0-39). The children placed before age 1;3 had a mean
NonRep accuracy of 98:4% (SD=1:3%), which was equivalent to the NIG
mean accuracy of 9g9-1 %.

Much the same pattern was found for WI. The overall group effect was
significant (F(3,138)=9-08, p<o-oor1). The NIG group outperformed the
IG group and FG group placed later (p =0-002, d=0-89), but not the FG
group placed earlier. The FG children placed by age 2;1 had significantly
higher accuracy than FG children placed later and the IG group (p=o0-013,
d=0-64), with no significant difference between the second two groups.
However, excluding the thirteen IG, two NIG and six FG children
(5 placed after age 2;1) with zero WI scores showed that the NIG group
significantly outperformed all other groups (F(3,117)=578, p=o-o01,
d=o041). No FG child placed by age 1;3 received a zero WI score, and
the mean WI score for this subgroup was 70:9% (SD=16-8%) which
approximated the NIG mean score of 738 %.

Although there was not a placement age effect; FG children’s
performance on the other two measures, SentRep and MLU, compared to
the IG group was of interest. It was also possible to examine NIG SentRep
performance. For SentRep, the NIG group outperformed all other groups
(F(3,138)=21"17, p<o-oo1, d=0-42). The FG children placed before and
after age 2;1 had equivalent mean scores and there was no significant dif-
ference between either of these groups and the IG group. FG children
placed by age 1;3 had mean SentRep accuracy of 65-:9% (SD=13-5%),
which was equivalent to other FG children placed before and after age 2; 1
and well below the NIG group. For MLU, the FG group placed after age
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TABLE 3. Pearson correlations between age 3 ;6 language performance and each
eight-year language performance measure for the IG and FG groups

Nonword Sentence Word Mean length
Group N repetition repetition identification of utterance
1G 47 0199 0-408%* o-300% —0'035
FG 50 0-398%* o-515%* 0°482%% —o0-100

NOTE: The age 3;6 language measure was the expressive percentage score on the adaptation
of the Reynell Developmental Language Scales. N =42 for IG mean length of utterance.
*p<o-os, ¥*p<o-or.

2;1 had a significantly longer utterance length than the IG group
(F(2,95)=3"96, p=0-022, d=078). The difference between the two FG
groups was not significant. That is, unlike NonRep and WI, in which the
significant BEIP intervention effect was due to the FG children placed by
age 2; 1, for MLU the intervention effect was due to the FG children placed
after age 2;1. FG children placed by age 1;3 had a mean MLU of 6-0
morphemes (SD=1-9), which was equal to the average MLLU of the full FG

group.

Effect of age 3 ;6 language performance for children in the foster
and institution groups

Excluding the three youngest children as in other analyses left forty-seven
IG and fifty FG with RDLS scores available at age 3;6. IG children had an
average RDLS score of 47:3% (SD=17-9%). FG children had an average of
590:90% (SD=21-2%). Table 3 shows there were significant moderate
Pearson correlations within each group between age 3;6 performance and
SentRep, WI, and for the FG group NonRep at eight years. Early language
performance was anticipated to predict later language performance and
we were mainly interested in whether there were different patterns of
association for the IG and FG groups.

To identify if there were different patterns across groups, a bi-directional
stepwise linear regression with the starting point of all main effects (group,
eight-year language measures) and interaction effects was used to predict
age 3;6 performance. The Akaike information criterion (AIC) was used to
compare the relative goodness of fit of the regression models. If there was a
difference in association between groups, a significant interaction effect
should emerge. The only interaction effect in the selected model was for
group X NonRep. However the effect was not significant (#(83)=1-47,
p=0-146) and a scatterplot showed no discernible difference in trends
across groups.
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DISCUSSION

It has been shown previously that children who experience early severe
deprivation have marked language deficits during the preschool years.
Children placed in a more optimal environment during the first two years of
life have greater expressive and receptive language skills than those placed
later (Windsor et al., 2011). The current study demonstrates that observable
deficits in expressive language remain when the children are school-age, and
that the ameliorative effects of placement by age two also are evident in
some aspects of their language.

BEIP foster care intervention led to higher language performance for FG
than IG children on three of the four language measures, SentRep, MLU
and WI. The effect for WI was not present when only children with at least
some minimal reading ability, including letter knowledge, were considered.
Foster placement age had a significant effect on NonRep and WI (including
children with no letter knowledge), with children placed earlier showing
higher accuracy than children placed later. Indeed, FG children placed by
age 1;3 had equivalent NonRep and WI performance to children who had
never received institutional care. Children placed after age 2;1 on these two
measures showed the same lower language performance as children who
originally were assigned to continued institutional care. For MLU, FG
children placed later outperformed IG children, while FG children placed
earlier had equivalent performance to the IG group. Children’s expressive
language performance at age 3;6 was correlated with their eight-year
language outcomes, except for MLU, with similar predictive patterns of
association for the IG and FG groups. Unlike their original group
placement and earlier language outcomes, IG and FG children’s current
placement did not significantly affect their current language performance.
That the positive effects of early placement age found at 3;6 are still evident
in some aspects of language when the children are aged eight and living in a
range of different care environments speaks clearly to the significance of
early development.

These results parallel Croft et al.’s (2007) finding that early placement
in a high-quality care environment is a critical factor in children’s long-term
language outcomes. However, our results do not align with Croft et al.’s
finding that, for children with longer than six months of institutional care,
there was no correlation between duration of institutional care and any
language task outcomes. Our results, from an age of placement perspective,
show that children placed earlier in foster care have better NonRep
performance than children placed later. Also, a larger number of children
placed earlier than placed later have letter knowledge and word identification
skills.

The differences in study design and ages of interest in the BEIP and ERA
cohorts make direct comparisons difficult. A key difference in types of
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language measures across the two studies is that Croft et al. (2007) used
standardized tests and our study used criterion-referenced measures. It may
be that standardized tests are not sufficiently sensitive to capture more
subtle differences in later language development during the school years.
In our study, group and placement age effects were different across the
different aspects of language assessed in the four tasks.

The differential pattern of foster care intervention across the spoken
language tasks is interesting. While a single task is not sufficient to infer
an underlying construct, it is notable that group status but not foster
placement age effects were found on the two tasks with a morphosyntactic
component, SentRep and MLU. Conversely, placement age but not group
effects were evident on NonRep, a task aligned with spoken word learning.
It is plausible that living in suboptimal institutional care was detrimental
both to children’s long-term word learning and their morphosyntactic
development. However, moving to high-quality foster care earlier,
especially before age 2;1, facilitated stronger word learning development.
On the other hand, moving to high-quality foster care any time before age
2;9 (the latest date of placement for any FG child) also facilitated long-
term morphosyntactic development, but not in a way that was associated
with the specific age at which children moved to the high-quality care
environment.

That there might be different findings for different aspects of language
accords well with the earlier trajectory of lexical-semantic growth compared
to grammatical growth for young children (Fenson, Dale, Reznick, Bates,
Thal & Pethick, 1994). It may be that experience before age 2;1 is pivotal
for lexical outcomes and experience during a longer or later time frame is
more important for grammatical development (with these data allowing us
to examine differences in placement age only up to 2;9). However, it should
be remembered that FG placement age was significantly correlated with
MLU at age 3;6 (Windsor et al., 2011).

In their discussion of internationally adopted children’s school-age
language performance, Scott et al. (2008) draw attention to Cummins’
(1984) classic distinction between language that serves academic purposes
and language used in interpersonal communication. Specifically, that
proficiency in the types of language used for academic purposes may be
more difficult to achieve than conversational language. Even though there is
an IG-FG group difference in MLU at eight years, the children show
robust grammatical performance (see Appendix B). It may be that the
children’s sentence length in spontaneous conversation is not as sensitive
a measure of any foster placement age effects as the other three elicited
language measures. Overall, the language tasks in the current study were
not chosen to make a lexical-grammatical comparison and our data are not
sufficient to make any strong claims about this specific issue.

620

https://doi.org/10.1017/S0305000912000177 Published online by Cambridge University Press


https://doi.org/10.1017/S0305000912000177

FOSTER CARE AND LANGUAGE AT EIGHT YEARS

Importantly, even though the IG and FG groups did not show the same
language proficiency at eight years as their typically developing NIG peers,
their language skills had continued to develop from younger ages. In
particular, the children’s NonRep accuracy was very high across all groups,
suggesting no clinical concern on this measure for the IG and FG groups.
Also, unlike the one- to two-morpheme sentences which characterized the
IG group’s language at age 3;6 (Windsor et al., 2011), the IG group were
using five-morpheme sentences at eight years. Similarly, the FG group’s
sentence length had increased from two- to three-morpheme sentences to
six-morpheme sentences at eight years. While we did not examine other
aspects of the children’s spontaneous language, obvious deficits were
evident in the SenRep and WI tasks.

We did not find large discontinuities in language development for the FG
group. Rather, where we found a difference in performance for FG children
placed before and after age 2; 1, this was in the context of a significant linear
correlation between age and performance. In this sense, we did not find
strong evidence for a particular invariant period during which children’s
language development was less modifiable in the classic sense of a critical
period. As at age 3;6, there was a graded impact of placement age on
language performance. However, using the more categorical lens of whether
FG children did or did not achieve language that was within age-
expectations at eight years, the cut-off point of age 1;3 that was examined at
age 3;6 continued to be an important marker. Children placed by age 1;3
performed on average as well as their typically developing community
peers in NonRep and WI. In the BEIP cohort, children who moved from a
severely depriving context to high-quality care during the first year of life
show language growth on these two measures that is resilient to the negative
effects of deprivation.

The expressive language skill which the IG and FG children showed at
age 3;6 was predictive of their eight-year performance on the three elicited
language tasks, confirming the significance of the children’s early language
experience. There was, however, no difference between groups in the trend
of the association between age 3;6 and eight-year performance. That is, the
two groups showed no discernible difference in the trajectory of language
growth.

Finally, the children’s current placement status had no significant effect
on their language performance. Fox et al. (2011) found that the intervention
effect of foster care on 1Q was stronger for children who remained in BEIP
foster care at eight years. Here, the age of placement effects for NonRep and
WI were similar for FG children who remained in BEIP foster care and
children with other placement status at eight years. It is important to note
that our statistical analysis of current placement was in the context of the
IG-FG group comparison. That is, current placement was not as powerful
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or systematic a way to describe children’s performance as was children’s
original group status. Notably, there were a small number of FG children in
government foster care at eight years, with larger variability on some
language measures within this current status than for other FG current
status. It is possible that current placement status may have had greater
predictive power with more equivalent and larger sample sizes. Even so,
this would not weaken the robust effects of children’s original institutional
or foster placement and effect of age of foster placement on their school-age
language skills.
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APPENDIX A

TABLE A 1. Nonword repetition task stimuli

1-syllable 2-syllable 3-syllable 4-syllable
1. nel 11. chetan 21. carmalai 31. duplezare
2. froi 12. piscoi 22. ciucalat 32. impalarat
3. vol 13. cioana 23. pareasa 33. trelasera
4. gort 14. trelai 24. gosponind 34. retinsare
5. bile 15. stegand 25. vredera 35. osmineald
6. stap 16. genic 26. chitiboi 36. debarcadand
7. pran 17. moriz 27. camitra 37. jicornita
8. brei 18. furel 28. tilane 38. pandolina
9. jed 19. ugher 29. cileta 39. mironebre
10. chen 20. cosac 30. panesti 40. torasoara

NOTE: Nonwords were presented from 1 to 40.

TABLE A2. Sentence repetition task stimuli

Soferul conducea cu atentie. (The driver was driving carefully.)
Unde sunt cartile mele? (Where are my books ?)
Prietena mea este mai 1nalta decat mine. (My friend is taller than I am.)
Unde s-au ascuns cele doua fetite ? (Where did those two little girls hide?)
Baiatul nu i-a pus zgarda ciinelui. (The boy did not put a leash on the dog.)
N-ai mancat deja toate bomboanele? (Didn’t you already eat all the candy?)
Telefonul era pe masa de langa pat. (The telephone was on the table next to the bed.)
Trenul merge mult mai repede decat tramvaiul. (The train goes much faster
than the tram.)
9. Pisicilor nu le place si manance decat carne. (The cats do not like to eat
anything but meat.)
10. Castelul fusese construit in secolul trecut. (The castle was built during the
last century.)

PO o p W N~
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11. Laptele din farfurie n-a fost biaut de pisicuta. (The milk in the plate was not
drunk by the kitty.)

12. Galben este culoarea preferata a mamei lui Radu. (Yellow is the favorite color

of Radu’s mother.)

13. In clasd nu se aflau decat doud mese si un scaun. (In the classroom there
were only two tables and one chair.)

14. Cu care autobuz se ajunge la cinematograful din centru? (Which bus gets

_one to the downtown cinema?)

15. Inainte sid se aseze la masa, copiii s-au spalat pe maini. (Before sitting
at the table, the children washed their hands.)

16. El a intrat in librarie, a ales o carte si apoi a platit-o. (He entered the bookstore,
chose a book, and then paid for it.)

17. Dacé autobuzul nu vine la timp, pierdem trenul de ora cinci. (If the bus does not
come on time, we will miss the five o’clock train.)

18. Din cind in cidnd, doamna invatatoare le spunea cite o poveste.

(From time to time, the teacher told them a story.)

19. Dupa ce au castigat meciul, toti jucatorii erau foarte bucurosi. (After they won
the match, all the players were very cheerful.)

20. Dacd nu ploua astazi, am fi mers la plaja. (If it wasn’t raining today, we would
have gone to the beach.)

21. Bunica nu privea niciodatd desene animate la televizor. (The grandmother never
watched cartoons on television.)

22. Fetita nu purta manusi chiar daca afara era frig. (The little girl was not
wearing mittens even though it was cold outside.)

23. La gradina zoologica am vazut camile, girafe si tigri. (At the zoo we saw

_camels, giraffes and tigers.)

24. In fiecare zi cocosul trezea toatd casa dis-de-dimineatd. (Each day the rooster
woke up the whole household at the crack of dawn.)

25. Daca baiatul s-ar fi trezit mai devreme nu ar fi intirziat la scoala.

(If the boy had woken up earlier he would not have been late to school.)

26. Cine a adunat cele mai multe flori, va face cel mai mare buchet.

(Whoever gathered the most flowers will make the biggest bouquet.)
27. Merele de anul acesta sunt mai gustoase decat cele de anul trecut.
(The apples from this year are tastier than those from last year.)
28. Inainte sa se intoarca acasd din excursie, copiii au mers cu barca pe lac.
_(Before returning home from a trip, the children went boating on a lake.)

29. In seara asta putem sa stim pana mai tarziu, pentru cd maine este duminica.
(Tonight we can stay up later because tomorrow is Sunday.)

30. Acum trei saptamani, colega mea a cumpadrat un stilou nou, iar saptamana
trecuta l-a pierdut. (Three weeks ago my classmate bought a new pen, but last
week she lost it.)

31. Acum patru ani, in orasul nostru s-au inregistrat cele mai joase temperaturi
dint ara. (Four years ago, the lowest temperatures in the country were
recorded in our city.)

32. Dintre toate cartile imprumutate de la biblioteca, cea cu poze ne-a
placut cel mai mult. (Out of all the books borrowed from the library,
we liked the one with pictures the most.)

NOTE: Sentences were presented in order from 1 to 32.
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TABLE A3. Word identification task stimuli

O

10.
II.
12.
13.
14.
15.

16

7.

O Ut W N~

. da (yes) 18. singur (alone) 35. secetd (drought)

. pe (on) 19. spalat (washed) 36. intelepciune (wisdom)

. mic (small) 20. cinta (was singing) 37. incantat (elated)

. zi (day) 21. a dormi (to sleep) 38. piramida (pyramid)
la (at) 22. trist (sad) 39. a analiza (to analyze)

. este (is) 23. picior (leg) 40. strabun (ancestor)

. mana (hand) 24. acoperis (roof) 41. instrument (instrument)

. copii (children) 25. maimuta (monkey) 42. peruca (wig)

. foarte (very) 26. a povesti (to tell) 43. nationalitate (nationality)
peste (over) 2%7. cantarit (weighed) 44. a condimenta (to spice)
unde (where) 28. anotimp (season) 45. ciuguli (peck)
masa (table) 29. doisprezece (twelve) 46. emisfera (hemisphere)
luna (moon) 30. poezie (poetry) 47. contempla (was contemplating)
paine (bread) 31. cleste (pliers) 48. antichitate (anitiquity)
frate (brother) 32. dezamagit (disappointed) 49. vertebra (vertebrae)

. scaun (chair) 33. colier (necklace) 50. invincibil (invincible)
tare (aloud) 34. marcat (labeled)

NOTE: Words were presented in order from 1 to 50.

APPENDIX B

TABLE B1. Portion of language sample from the institution group

NIG:

1G:

NIG:

1G:

NIG:

NIG:

1G:

NIG:

1G:

NIG:

NIG:

1G:

NIG:

1G:

NIG:

Mie imi place dla cu scrisul. (I like that one with the writing.)

Ne place si Power Ranger, nu? (We also like Power Ranger, no?)

Da. (Yes.)

Eu ma uit. Ce-ai vazut, cine e Corak? (I watch it. What did you see,
who is Corak?)

Corak e din echipa cea mai rea. (Corak is from the most evil team.)

Cora e sotia lui Dona, e Limbo. (Cora is the wife of Dona, it’s Limbo.)

Stiam. (I knew that.)

Tinic e boul. (Tinic is the bull.)

Stiam! Stiam si eu asta destul de bine. (I knew that! I also knew that very well.)

Dar cel cu mustati e Tip e fiul lui? (And the one with the mustache is
Tip, is his son?)

Da, mie imi place de soare ca e galben. (Yes, I like the sun because it’s yellow.)

Ce vezi? (What do you see?)

Ia uite, ne filmeaza. (Look, they’re filming us.)

Poate ne da calculator. Sgs, ce vorbim noi? (Maybe they give us a computer.
Shh, what are we discussing?)

Eu ... mie mi-ar placea sa scriu acuma pe calculator. (Me ... I'd like to write
on a computer right now.)

Bun, si eu. (Good, me too.)

Si sd ne jucam cu masinutele pe calculator. (And to play computer games
with little cars.)

NOTE: IG =child from the institution group, NIG =child from the non-institution group.
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TABLE B2. Portion of language sample from the foster group

FG:

NIG:

Mie imi place sa ma joc fotbal cu baietii. (I like to play football with the boys.)
Si mie imi place fotbalul. (I also like the football.)

Deci una. (So [we have] one.)

Da’ de ce vorbesti asa de incet? (Why are you speaking so quietly ?)
A doua. (The second one.)

A doua ... sa alergam. (The second one ... to run.)

Da alergdm asa nu xxx. (Yes we run so no xxx.)

Bine aa ... bine. (Alright ah ... alright.)

Sa ne jucam. (To play.)

Tre- doi. (Thr- two.)

Sa ne jucam cu papusile. (To play with the dolls.)

Da. Sa ne uitam la desene. (Yes. To watch cartoons.)

Si trei, ce?. (And three, what?)

Sa ne uitam la desene. (T'o watch cartoons.)

Da, gata (Yes, done.)

Uau hai sa ne ducem. (Wow, let’s go.)

Ce? Ailalta. (What? The other one.)

NOTE: FG =child from the institution group, NIG =child from the non-institution group,
xxx = unintelligible.
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