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VI. INSTITUTIONAL DEPRIVATION, SPECIFIC COGNITIVE FUNCTIONS
AND SCHOLASTIC ACHIEVEMENT: ERA STUDY FINDINGS
by Celia Beckett*, Jenny Castle*, Michael Rutter* and Edmund J. Sonuga-Barke

*joint first authorship

<H1> Introduction

Whereas meta-analyses of cross-sectional adoption studies have indicated that there
is an impact of early deprivation on adoptee’s cognitive ability, these effects generally
diminish markedly after upbringing in adoptive homes (van lJzendoorn, Juffer & Poelhis.,
2005; van IJzendoorn & Juffer, 2006). Outcomes in terms of scholastic attainment were
not quite so positive in a cross-sectional meta-analysis (van IJzendoorn et al., 2005), but the
Swedish follow-up study of male conscripts did not find that scholastic attainment was
impaired relative to IQ (Dalen et al., 2008; Lindblad, Dalen, Ramussen, Vinnerljung &
Hjern, 2009). Longitudinal studies of adoptees experiencing extreme early deprivation
have shown that the initial effects are especially marked, with cognitive deficit followed by
substantial (but incomplete) cognitive recovery (Beckett et al., 2006; MacLean, 2003).
Both initial impairment and catch-up vary as a function of the length and severity of
deprivation experienced (Beckett et al., 2006; O’Connor et al., 2000; Rutter et al., 1998).
Previous analyses of the ERA data patterns of educational attainment at age 11 indicated
that these were largely predictable on the basis of cognitive ability (Beckett et al., 2007),
although symptoms of inattention also played a minor role.

The published studies have been limited by the lack of longitudinal data. The

current analysis extends the previous findings to include cognitive development at 15
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together with independently adjudicated educational attainment in public examinations.
The General Certificate of Secondary Education (GCSE) examinations are normally taken
in the UK during the academic year when a young person reaches 16 years of age. 1Q was
still expected to be the major influence on performance in GCSE examinations; however, it
was also considered that other factors, including child behavioral characteristics, might also
have a bearing. For example, it might be expected that young people with postulated
deprivation-specific patterns (DSPs - see chapter 3; Kumsta, Kreppner, Rutter et al.) might
score lower in public examinations than predicted by their IQ alone.

In addition, scholastic attainment could be influenced by the degree of initial
impairment and by subsequent catch-up in cognitive development. The children adopted
from Romania with the most marked degree of cognitive impairment had displayed the
most improvement over time at age 11 (Beckett et al, 2006). Nevertheless, it was not clear
whether this improvement would continue and be translated into performance in public
examinations at 16 years of age.

IQ scores are likely to be the primary factor influencing exam results, but there may
also be underlying specific difficulties that could be expected to contribute to poor exam
performance. Other studies of inter country adoptees have suggested that there may be a
general recovery in IQ for the majority of the children studied, but within this group there
may be specific deficits in social cognition, memory and executive functioning (Behen,
Helder, Rothermel, Soloman & Chugani, 2008). Whether specific skills play a role in an
individual’s performance in public examinations is also examined here. Evidence of an
association among executive functioning, memory and mathematical and reading skills has

been shown in various studies (Andersson, 2008; Hughes & Ensor, 2008; Garon, Bryson &
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Smith, 2008). However, it remains unclear how much specific impairments associated with
early insult or experiences influence educational outcomes (e.g., in the profile of non-
verbal impairment, or specific reading difficulties) (Hulme & Snowling, 2009).
<H2> Specific Cognitive Features

The literature (both conceptual and empirical) on specific cognitive functions has
been concerned with several quite different issues. First, there have been the debates over
the validity (or otherwise), and the meaning of, a general factor of overall intelligence ‘g’
(see Bock, Goode & Webb, 2000). On the one hand, Jensen (1998) and Lubinski (2000),
among many others, have argued very strongly for the reality and importance of ‘g’. On
the other hand, others such as Gardner (1993) and Sternberg (1988) have argued for
multiple separate cognitive functions. Gardner’s seven ‘intelligences’ include functions
such as linguistic, logical, mathematical and spatial skills. Sternberg proposed a triachic
cognitive structure made up of analytic, creative, and practical intelligence. Both Baddeley
(1990) and Tulving (1983) have presented good evidence for different memory functions.
Many years ago, Hermelin and O’Connor (1970) showed the unusual pattern of cognitive
functioning associated with autism, and within autism, and Howlin, Goode, Hutton and
Rutter (2009) has shown the frequency of special cognitive talents in individuals with
autism. Similarly, it is clear that various genetic conditions tend to show characteristic
cognitive patterns, although variations in patterns within such conditions are rather greater
than was first realized (Skuse & Seigel, 2008). Therefore, it may be concluded that the
reality of ‘g’, and its biological importance, is not in doubt, but, equally, there can be no

doubt about the reality and importance of specific cognitive functions.
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The second key issue is whether these specific cognitive functions are regularly
associated with different types of scholastic performance (see Hulme & Snowling, 2009;
Snowling & Hulme, 2008). Although comparative studies are largely lacking, a degree of
specificity is evident. Thus, reading difficulties are particularly associated with
phonological (speech) processing deficits. However, both visual (Stein & Talcott, 1999)
and auditory (Mody, 2003; Tallal, 1980) deficits have been claimed by some to be
additionally relevant, although the evidence in support is more equivocal than with
phonological processing. Less is known about the cognitive functions associated with
arithmetic difficulties, but they appear to involve a complex interplay between nonverbal
and verbal cognitive systems, including working memory, speed of information processing,
executive skills, spatial skills and number sense (Rutter, 2000).

The evidence on the reality and importance of specific cognitive functions might
lead to an expectation that they could prove crucial in the ERA study, but there are two
other issues that lead to an opposite expectation. Over the years, there have been many
attempts to test the hypothesis that brain lesions would lead to specific cognitive patterns
that could be of diagnostic value. The results have been uniformly disappointing, whether
considered in relation to known brain damage (Rutter, 1981) or more diffuse concepts such
as ‘ minimal brain dysfunction’ (Rutter, 1981; Reitan & Boll, 1974). Claims were made in
the 1970s that quantitative computer analysis of EEG and sensory potentials (termed
‘neurometrics’) would serve to identify specific cognitive functions (John et al., 1977) but
this has not been confirmed. Modest group differences have been reported in some studies,
but they are too minor to be of much use for individual diagnosis. There is no

characteristic pattern of scores on the Wechsler scales (Conners, 1968), and no increase in
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verbal-performance discrepancies (Paine, Werry & Quay, 1968). Moreover, batteries of
special cognitive tests do not do much better (Chadwick, Rutter, Shaffer & Shrout, 1981;
Knights & Tymchcuk, 1968). Neurological lesions are associated with considerable
cognitive pattern heterogeneity, however it is assessed (Bortner, 1979).

The other issue is that brain trauma in infancy and early childhood has effects that
differ markedly from acquired lesions in later childhood or adult life (see Rutter, 1982;
1993). Thus, the effects of left hemisphere damage on language functioning are quite
different in early life from those in later childhood and adult life (Alajounaine &
L’ hermitte, 1965; Bates & Roe, 2001; Vargha-Khadem & Mishkin, 1997; Woods & Carey,
1979). It is not that brain lesions in early life have lesser effects (the so-called Kennard
[1942] principle); indeed the reverse is the case, but rather that the effects are less cognitive
function-specific. The question we sought to examine here was whether this applied to the
effects of profound early deprivation as experienced by the children adopted from
Romanian institutions.
<H2> Genetic and Environmental Influences

Twin studies of genetic and environmental influences suggest that the strong
genetic influence on intelligence is principally associated with stability in 1Q, whereas
change over time may be more likely to reflect environmental influences (Kovas, Haworth,
Dale & Plomin, 2007). Where children have moved from an extremely disadvantaged
environment to another more beneficial one, such as happens in adoption, then any change
in development might be a consequence of the new environmental influences. However,
up until now, these issues have not been examined in the case of individuals suffering

profound institutional deprivation. Change may also be associated with differing school
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environments, for example, the type of school or the particular individual help provided for

a given child (Coon, Carey, Fulker & De Fries, 1993; Rutter, 1983).

Other factors that might influence outcome are factors associated with the degree of

deprivation. For example, earlier studies from the ERA team had indicated that for the

minority of children who had some language when they left the institutions this acted as a

protective factor for later language performance and for IQ (Croft et al., 2007). Thus, the

presence of early language appeared to act as a protective factor for cognitive ability, but

without an association with social or behavioral outcomes, suggesting that there might be

different pathways for IQ and psycho-social outcomes following deprivation.

<H2> Aims of this Chapter:-

1.

To determine whether the different cognitive and scholastic measures showed
similar patterns of association with institutional deprivation.

To determine whether scholastic achievement in those experiencing institutional
deprivation for over 6 months was associated with either over or under-achievement
as considered in relation to predictors based on IQ at age 6, and as compared with
that in the pooled comparison group.

To determine whether cognitive gains between 11 and 15 years were associated
with deprivation specific patterns (DSPs) and, whether gains were greater in those
with cognitive impairment at age 11.

To determine whether the findings at age 11 years (that even minimal language at
the time of leaving institutional care) predicting cognitive, but not psychosocial,
outcomes, still held at age 15.

To assess the possible role of school factors in scholastic outcome.
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<H1> Methodology

The measures used in this chapter are as outlined in chapter 2, with the results
being examined according to whether the adopted young people were in the pooled
comparison group or the two groups who had spent 6 months or more in depriving
institutions, and within the latter whether findings differed between the deprivation-specific
(DSP) and non deprivation-specific (non-DSP) subgroups. The contribution of the
individual components of family risk and protective factors to educational outcomes are
examined in chapter 8 (Castle, Beckett, Rutter & Sonuga-Barke).
<H1> Results

The measures used in this study of IQ at age 15 and achievement and 15 and 16
were all highly inter-correlated in the total group, with rho’s ranging from .45 to .85, see
table 6.1.

TABLE 6.1 about here

<H2> IQ, Attainment and GCSE Results

At age 15, the findings on IQ followed broadly the same pattern that had been
found at age 11, with significant differences in 1Q between the pooled comparison group
and the two over 6 months groups (DSP vs. non-DSP, table 6.2.) There were also
differences between DSP and non-DSP in full scale IQ, verbal IQ and in the GCSE results,
but not in the levels of performance 1Q or mathematical reasoning.

TABLE 6.2 about here

<H2> Specific Cognitive Abilities

The pattern was similar for the specific tests conducted at age 11: the ‘Theory of

Mind’; Stroop test; Digit span; Tower of London; FAS; and DANVA as shown in table 6.3.
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With the “Theory of Mind’ test, the Stroop, and the DANVA test of facial expression, there

were differences between the pooled comparison, DSP and non-DSP groups. For the

Tower of London, a test of executive function, and the FAS, a test of verbal fluency, there

were differences between the pooled comparison group and the 2 groups who were over 6

months of age upon arrival to the UK, but not between the DSP and non-DSP groups.
TABLE 6.3 about here

<H2> Are the exam results the same as would be predicted by cognitive scores?

A calculation was made of the adoptees’ predicted GCSE results from the
regression equation for the whole sample using the adoptees’ 1Q at age 6 (Yule, Lansdown
& Urbanowicz, 1982). The IQ at age 6 was used to predict the GCSE results because this
was the first time that IQ was assessed across the entire sample, because this was the age at
which the DSP was designated and because we needed a broad measure of IQ. The age at
which the GCSE examinations were sat was also examined, but it was not found that there
was any positive association between the age at sitting examinations and outcomes, with
children who were older on sitting examinations tending to fare slightly worse than those
who were younger. Consequently, age at sitting the examination was not included in the
regression. A discrepancy score was then calculated by subtracting their actual score from
the predicted score. There were no significant differences between the predicted and the
actual score in English in any of the subgroups suggesting that a DSP did not moderate the
relationship between IQ at age 6 and educational attainment at age 16 (table 6.4).

TABLE 6.4 about here
There was greater variation in actual compared to predicted scores both in Math and

English in all the three groups, apart from the English scores in the non-DSP subgroup:
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pooled comparison group ([results of Levene’s tests] English: F' (216) = 4.95, p<.05; Math:
F (216) =11.92, p=.001); non-DSP group (English: F (84) = 2.30, n.s.; Math: F (84) =
6.05, p<.05); DSP group (English: F (77) = 21.63, p<.001; Math: F (77) = 14.26, p<.001).
This was more marked in the DSP group relative to the other groups (DSP vs. pooled
comparison group: English: F' (143) = 24.90, p<.001; Math: F (143) = 5.73, p<.05; DSP vs.
non-DSP: English F (76) = 13.20, p<.01; Math; F (76) = 4.85, p<.05).

<H2> Catch-Up in Cognitive Scores

Between the ages of 11 and 15, there had been a further catch-up in the 1Q scores of
the DSP group (7 (35) = -3.60, p<.01,n* = .27), but no similar increase for either the pooled
comparison group (¢ (94) =1.60, n2 =.03) or the > 6 month group who were not in the DSP
subgroup (¢ (36) = -1.55, n* = .03).

A score was created to measure the difference between IQ at age 11 and 15. This
was significantly correlated with IQ at age 11, (r (166) =-.36 p<.001). The 1Q scores in
the cognitively impaired group, whose IQ was <80 (n= 39), had increased by on average 5
points since they were assessed at age 11 (from 70.14 (7.79) to 75.39 (11.42), ¢t (35) = -
3.78, p< .01) and this increase had been principally in the performance scores, which had
increased by 7 points (from 66.39 (9.03) to 72.61(12.36), t (35) =-3.82, p<.01, n2 =.29),
whereas the verbal scores had only risen by 3 points (from 79.47 (12.80) to 82.42 (15.05), ¢
(35) = -1.64, n.s., n° = .07).

Whereas there was an overall increase in cognitive scores for the cognitively
impaired, there was also some movement in both directions in scores between the ages of
11 and 15, with some young people scoring less than they had at age 11 which resulted in

their score at age 15 being less than 80 (n=5). However, generally, the change in scores
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for the most impaired group was upwards, and 14 children who were in the cognitively
impaired group at age 11 were no longer in that group at age 15 (see Figure 6.1). Also,
within the cognitively impaired group there were some examples of individual young
people who had made substantial progress by the age of 15 although remaining overall
impaired relative to the rest of the sample (see chapter 4; Kreppner, Kumsta, Rutter,
Beckett et al.).

FIGURE 6.1. here
<H2> Was the pattern for cognitive impairment in the deprivation specific groups the
same as in the group who were not part of the deprivation specific syndrome?

Just over one half of the children who had cognitive impairment at age 11 were also
in the deprivation-specific group 20/38 (53% [one had not been assessed at both ages]), and
there were another 18 young people who were not in the DSP group (11 in the >6 month,
non-DSP group; 9 in the pooled comparison group). Did the young people who were not in
the DSP group make more or less progress than those who were in the DSP group, and was
there any variation according to whether they were over or under 6 months at time of UK
entry? A univariate analysis indicated that the catch-up in IQ scores was strongest in the
DSP group relative to the pooled comparison group with an increase of 8.37 (SD 6.73)
points on the full scale IQ score (F (2, 33) = 4.04, p<.05, n* =.20). For the non-DSP group,
the increase was 4.13 points (SD, 8.31); for the cognitively impaired in the pooled
comparison group there was no increase; the mean scores fell by -.33 points (SD 6.73), see
table 6.5. There was a marked significant increase in performance scores in the DSP group

of 9 points (from 66.63 (SD 8.71) to 76.47 (SD 8.51), and a modest increase in the verbal
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scores of 6 points (from 73.42 (SD 10.95) to 78.68 (SD 18.06), but no significant increase
for the non-DSP group or the pooled comparison group as shown in table 6.5
<H2> Did the improvement in scores have an effect on the examination results?

Within the group who were cognitively impaired, there was a correlation between
the change in IQ at 11 and 15 and the examination results in Math, with those who
improved having significantly higher marks at GCSE (r = .41; p<.05) than those who had
not improved, but the result was not significant for English (r= .28, n.s).
<H2> Effects of Early Minimal Language

The influence of early language ability could only be assessed in children who were
over 18 months who would be anticipated to have some verbal ability on arrival. It was
found that in this sub sample of 54 children, the 17 who had some language on arrival,
were significantly more likely to have GCSE English or Math scores that were higher than
those who had no language on arrival. Mean scores for English: in those with minimal
language = 6.95 (SD 1.96) vs. no language = 4.08 (SD 3.15), (t (52) = 3.79, p<.001, n2 =
.22); mean scores for Math: in those with minimal language = 6.19 (SD 2.06) vs. 3.14 (SD
2.97), (t (52) =-4.34, p<.001 n2 =.27); total number of grades A*-C, (¢ (52) =-3.61,
p=.001); total exams taken (¢ (52) =-2.82, p<.01). These effects remained significant when
IQ was controlled for at age 6 (for Math F = 4.07, p<.05, n* = .08), and number of grades
A*-C, (F=4.43, p<.05 n2 =.05,), but not for English (F =2.57, n.s. n2 =.02) or for the
number of exams taken (F= 1.00, n.s., n2 =.06).

By contrast, there were no effects of minimal language on the psychosocial
outcomes, with those with minimal language having similar levels of DSP problems as

those without language. Of the 19 young people who had disinhibited attachment at age
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15, 8/19 (42%) had minimal language on arrival and 11/19 (58%) did not (Fisher’s exact
test =.78).

<H3> Did School Factors Affect Scholastic Achievement? There were no
differences between the three groups in the proportion of children who were in private
education (excluding the children with marked special needs who are considered below) (y
?=2.95, n.s.). The effects of private or state education were examined according to the
three groups: pooled comparison, >6 months non-DSP and DSP. Within the pooled
comparison group, the children in private schools gained higher English scores (¢ (102) = -
2.52, p<.05, 1> = .06) and also more A*-C grades (¢ (102) = -3.24, p<.01,n* = .09). This
result was still significant when it was controlled for their 1Q at age 11(English scores; F
(1,96) = 6.86, p<.05); total number of GCSEs; F (1,96) = 8.51, p<.01). There was no
association between private education and the Math score (r (102 = -1.69, n.s., n2 =.01) nor
for the number of GCSEs taken (7 (102) = -1.62, n.s., n2 =.03). For the non-DSP children
who were more than 6 months old on arrival to the UK, there was no significant association
between type of school the children attended and GCSE results in English (¢ (38) = -.99,
n.s., n2 =.03) or Math, 7 (38) =1.40 n.s. n2 =.05,), numbers of A*-C grades attained (¢ (39)
=-1.40, n.s., n2 =.05), or in the total number of GCSE’s taken (7 (39) =-1.33, n.s. n2 =
.04,). For the DSP group, there was no significant association with the type of school and
results in English (7 (32) = -.41, n.s., > = .01) or Math (¢ (32) = -1.00, n.s. n° = .03), but
there was a significant association with the numbers of A*-C grades attained (¢ (32) = -
2.02, p=.05, > = .11) but this was no longer significant once IQ at age 11 had been

controlled for (F (1, 30) =2.34, n.s., n2 =.07). Finally, there was no association between
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the number of GCSEs taken and type of school attended in the DSP group (7 (32) = .54,
n.s.).

A number of children were in ‘special’ schools (n= 8), and of these 5 (63%) were in
the DSP group (y *=9.81, p<.01). Also, of the children who were over 6 months on arrival
to the UK, 15 had been kept back a year at school, this delay being generally in the first
year that they had attended school. Being kept back a year was significantly more likely in
the DSP group, with 11/15 (73%) children kept back in that group (y * = 32.36, p<.001)
compared with only 2/50 (4%) in the non-DSP group, and 2/100 (2%) in the pooled
comparison group. These children gained significantly lower scores in both English (7 (80)
=2.30, p<.05, n* = .06) and Math GCSEs (¢ (80) = 3.57, p<.01, n* = .16) than those who
were not kept back a year. However, when 1Q was controlled for, this difference became
non-significant for English (F (1, 75) = 1.56, n.s., n2 =.03) but remained significant for
Math (F (1, 75) =4.59, p<.05, n* = .08).
<H1> Discussion and Conclusions

There were strong correlations among the various cognitive and scholastic
measures, and remarkably similar patterns in relation to institutional deprivation. In all
cases, scores were substantially lower in the above 6 month DSP group than in the pooled
comparison group, and, in the former, tended to be lower in those with a DSP than those
without. The clear implication is that institutional deprivation tends to have a lasting
deleterious effect on all aspects of cognition and not just on a few highly specific functions.
Because the ERA study needed to encompass a broad range of functioning (see chapter 2),
necessarily we had to rely on single tests of specific cognitive functions, and it is possible

that greater specificity would be evident if we had multiple measures of each function.
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However, neither our own findings, nor those in the literature, suggest that great specificity
is likely.

With respect to the second aim, our findings were clear cut in showing that
scholastic attainment as predicted on the basis of IQ at age 6 and achievement as actually
obtained at age 16 years, showed the same pattern in the over 6 months institutional group
and the pooled comparison group. Moreover, the pattern was similar within the over 6
month group in those with and without DSP. That is, the scholastic achievements were
substantially lower in the over 6 month group, and within that group, lower in those with a
DSP than those without. The key point, however, is that this was a function of the IQ level
at 6 years. This finding is different from that reported in the meta-analysis of cross-
sectional data (van [Jzendoorn & Juffer, 2006), but in keeping with the Swedish conscript
study (Dalen et al., 2008; Lindblad et al., 2009), and it is necessary to consider why there
was this difference. The ERA study has 4 major strengths: the use of longitudinal analyses
to study within-individual change; the focus on scholastic achievement at a standard age;
the use of a standard independent measure of scholastic achievement; and the availability
of an appropriate comparison group. We conclude that the claim that scholastic
achievement lags behind cognitive level cannot be sustained. The four major strengths of
the ERA study design mean that our findings are likely to be valid. Even within a single
examination system, there is great variation in the subjects taken for exams and, inevitably,
this provided a limitation in the evaluation of success in public examinations. Our response
was to use several different examination indices and they all gave rise to the same pattern

of findings. Accordingly, it is most unlikely that the limitations affect the conclusions.
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With respect to our third aim, the findings showed that the cognitive gains between
11 and 15 years followed the same pattern as that found at 11 years, but with new
information provided by the focus on DSPs. Within the DSP group, there was a significant
gain in IQ for those with cognitive impairment at 11, with a mean gain of 8 points in WISC
full scale IQ, a mean gain of 6 points in verbal 1Q, and a mean gain of 9 points in
performance IQ. It is notable that these gains were not found in the young people without
cognitive impairment at age 11, and were not found in either the pooled comparison group
or those in the above 6 month group without a DSP. We acknowledge that small numbers
in the cells necessarily limits the strength of the negative findings. Nevertheless, our
findings carry the clear implication that, even some dozen years after leaving institutional
care, modest continuing cognitive gains are possible. Why these should apply more
strongly to performance skills than verbal skills remains uncertain. It could be tentatively
suggested that this might mean that institutional deprivation could have a more specific
cognitive impact than appears to be the case.

With respect to the fourth aim, we found that minimal language skills at the time of
leaving institutional care were associated with superior cognitive performance at the age of
15 but not with better psychosocial outcomes - exactly as found at age 11 (Croft et al.,
2007). This finding is important because it implies that the minimal language skills did not
constitute an index of the severity of institutional deprivation. That is because, if they did
index such severity, the association should apply to both cognitive and psychosocial
outcomes and that was not the case. Rather, the minimal language skills needed to be
viewed as some kind of index of cognitive capacity. Neither the underlying mechanisms

nor the meaning of capacity in this context are at all clear.
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The fifth aim was to assess the possible role of school factors on scholastic
achievement. Our ability to meet this aim was severely constrained by our lack of
measures of school quality, as well as by the marked heterogeneity in school arrangements.
Nevertheless, the main finding was that the presence of a DSP was associated with
variations in how schooling decisions were made, in particular, with a much greater
likelihood of being held back a year (an unusual occurrence in the UK school system,
unlike in the US). Because the influence of DSPs was so strong, it was difficult to
determine the role of school variation on scholastic achievement. As was to be expected
because of the role of DSPs, those held back for a year in schooling reached lower levels of
scholastic attainment. Nevertheless, the detailed clinical assessments (see chapter 4;
Kreppner et al.) showed important, meaningful individual accomplishments. Causal
inferences are not possible, but the impression gained was that when good use had been
made of the extra year of schooling in order to build skills, it had brought benefits.
<H2> Overall conclusion

The three key messages may be succinctly summarized as follows:-

1. Longitudinal data with good measures, appropriate comparisons and standardized
independent assessment at the same age were crucial in showing that scholastic
achievements did not lag behind cognitive skills, despite claims to the contrary
from much more heterogeneous cross-sectional data.

2. Perhaps surprisingly, cognitive gains in those with impairment at 11, continued up to
age 15 years. These gains, however, were not found in the comparison group,
thereby suggesting that they were part of the pattern following institutional

deprivation, and not a general phenomenon.
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3. Although it would be absurd to suppose that all cognitive skills are the same, the
effects of institutional deprivation seem rather pervasive across different aspects
of cognition. On the other hand, for reasons that remain unclear, the cognitive
gains in the young people were more evident in the case of performance than
verbal skills.
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TABLE 6.1: Bivariate correlations between measures of IQ at age 15 and attainment
at 15/16 in pooled comparison and DSP groups

WISC full WISC WISC Mathematical ~ Enelish Total number
scale verbal performance reasonin lan gua o ath of GCSE’s
Age 15 scales scales £ guag A*-C
WISC verbal 83wkE
scales (170)
WISC Rk 42wk
performance (170)
(170)
scales
Mathematical ~ .72%%* STk Sk
reasoning at 15  (169) (169) (169)
English Sk 61 %5* 37k 65 F*E
gggs‘g‘ge (160) (160) (160) (159)
067 .66%** A5HHE Wikloao Rl
Math GCSE (160) (160) (160) (159) (185)
zf(‘)tGalCI;I]lEm:Zf* .64%%% 63%** A4xx% ]2 EFE JT4FFE JTTEERE
C (161) (161) (161) (160) (184) (184)
E;glcrgg?:er SOF** S3wk* J2wkE S6FFE JJQF*E JJTEEE TR
taken (160) (160) (160) (159) (183) (183) (185)
**k% p<0.001
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TABLE 6.2: Cognitive tests, social cognitive tests, attainment scores according to

DSP non-DSP and pooled comparison group

Pooled comparison

group
Mean (SD)

Non-DSP> 6
months
Mean (SD)

DSP > 6
months
Mean (SD)

F value
partial 1>

Significant contrasts

Verbal score at
age 15

Performance
score at age 15

WISC full scale
score age 15

Mathematical
reasoning at age
15

Total number of
GCSEs

Total number of
grades A-C

English
language

Math

106.43 (14.90)

96.84 (20.01)

102. 22 (16.36)

103.89 (15.63)

8.98 (2.81)

6.93 (3.99)

7.22 (1.90)

6.60 (2.86)

9824 (13.01)

89.35 (20.84)

92.43 (13.93)

88.27 (11.29)

7.59 (3.12)

4.44 (3.60)

6.30 (2.05)

5.33 (2.16)

86.83 (18.65)

85.75 (19.34)

84.97 (17.10)

84.67 (15.91)

5.39 (3.72)

2.53 (3.23)

471 (3.12)

4.00 (2.71)

2 (167) =21.79%*
21

2 (167) = 4.74%
.05

2 (167) = 16.67%**
17

2 (167) = 28.96%+*
26

2 (182) = 19.30%**
18

2 (183) = 21.09%**
19

2 (182) =17.91#%*%*
.16

2 (182) = 18.29%#%**
17

PCG< (NDSP & DSP > 6
months) NDSP < DSP > 6
months

PCG < DSP> 6 months

PCP< (NDSP & DSP > 6
months) NDSP < DSP > 6
months

PCG < (DSP> 6 months
& NDSP > 6 months)

PCG< (NDSP & DSP > 6
months) NDSP < DSP > 6
months
PCG< (NDSP & DSP > 6
months) NDSP < DSP > 6
months
PCG< (NDSP & DSP > 6
months) NDSP < DSP > 6
months
PCG< (NDSP & DSP > 6
months) NDSP < DSP > 6
months

7Based on 10 grades (from ‘not entered’, ‘ungraded’ and G — A¥*)

wk% p<0.001, ** p<0.01, * p<0.05
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TABLE 6.3: Specific cognitive tests of executive function, theory of mind, memory,
verbal fluency at age 11in pooled comparison and DSP groups

Pooled Non-DSP DSP F value Significant contrasts

comparison  >6 months >6 months partial 1’

group

Mean (SD) Mean (SD) Mean (SD)

PCG< (NDSP & DSP > 6
Theory of 2 (187) = 35.72%%* months) NDSP < (DSP >
Mind 1.31 (.30) 1.16 (.22) .83 (.37) 3 6 months)
Stroop test PCG< (NDSP & DSP > 6
— skskeok
difference in  6.18 (6.88) 8.54 (7.74) 1508 (9.70) 284 =1847 months) NDSP < (DSP >
17 6 months)
€errors
Digit Span 2 (187) =2.80 p=.06
backwards 5.07(1.95) 4.39(1.64) 4.46(1.89) 06 PCG< (DSP > 6 months)
London tota 2(183) = 6.5+
correct 11.07 (1.06) 10.70 (1.21) 10.31(1.28) ..07 PCG< (DSP > 6 months)
solutions
FAS total 2218 (601) 2050 (5.76) 19.90(5.07) 2U89=281p=06 " ©oi o pgps 6 months)
correct words .03
FAS total 2 (183) =4.59*
incorrect words .46 (.78) .70 (1.07) 1.00 (1.28) 05 PCG< (DSP > 6 months)
DANVA total PCG< (NDSP & DSP > 6
— skekesk

correct across 38.57 (4.12) 3647 (542) 3421 (197 2 (188) =9.86 months) NDSP < (DSP >

48 child and
adult faces

.10

6 months)

#% p<0.001, #* p<0.01, * p<0.05
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TABLE 6.4: Difference between mean predicted and actual GCSE results according
to age on arrival and whether in institutional care: Predicted on age 6 cognitive ability.

Pooled comparison grou Non-DSP DSP
Mean (SD) p EIOUP 56 month group >6 month group
Mean (SD) Mean (SD)

Predicted
Grade English 7.49 (1.32) 6.52 (1.26) 5.14 (1.61)
Actual grade
English 7.19 (1.91) 6.19 (2.09) 4.71 (3.12)
t-test (df103) =-1.82 , =03 (df36)=-1.03=.03 (df37)=-98=.02
Predicted grade
Math 6.42 (1.32) 5.37 (1.26) 3.99 (1.61)
Actual grade
Math 6.58 (2.27) 5.16 (2.15) 4.00 (2.71)

t-test

(df103) = 1.17 =01

(df 36 )=-.66 =.01

(df37)=.02=.00
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TABLE 6.5: Cognitively impaired at age 11: IQ scores at age 15 according to DSP

Cognitive impaired
Pooled comparison
n=9, Mean (SD)

Cognitively impaired
at age 11 non-DSP
n=11, Mean (SD)

Cognitively impaired
at age 11 DSP
n=20, Mean (SD)

Wisc score at age 11 73.00 (5.12) 73.23 (6.82) 67.47 (8.51)

Wisc score at age 15 72.67 (9.53) 77.38 (9.38) 75.84 (13.18)

t-test (df8)=.15=.00 df10)=-1.41 =17 (df19)=-4.64%** =53
Wisc verbal score at age 11 90.89 (8.43) 81.00 (12.68) 73.42 (10.94)

Wisc verbal scores at age 15 86.78 (9.92) 86.38 (10.08) 78.68 (18.06)

t test

(df8)1.31 =.18

(df 10)=-1.59 =.20

(df 19)=-2.12% =.19

Wisc performance score at age 11
Wisc performance score at age 15

t-test

62.11 (6.90)
63.77 (11.66)
(df 8)-.58 =.04

70.63 (10.68)
73.50 (13.24)
(df 10)=-.65 =.04

66.63 (8.71)

76.47 (8.51)

(df 19)=-5.28 %
=59

#£%<0.001, **p<0.01, *p<0.05
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FIGURE 6.1: Changes in IQ between ages 11 and 15 for cognitively impaired at age
11 according to DSP grouping
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