
Children with specific biologi-
cal and developmental risk
factors, such as those born
with intrauterine growth re-
striction (IUGR), are likely to

experience adjustment difficulties. To date few re-
search studies have been able to determine mech-
anisms affecting school adjustment in these
populations. Basic questions regarding school ad-
justment of children with developmental disabili-
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ABSTRACT: This long-term, prospective study evaluated repeatedly school readiness and adjustment
at kindergarten and first grade of children with extreme intrauterine growth restriction (IUGR;
n = 20) in relation to controls (n = 19). Methods included individual testing of cognitive compe-
tence, self-perception, motivation, loneliness and academic achievements; parental anxiety and
family-functioning; and teacher ratings of cognitive, emotional, and social adjustment. Children
with IUGR had lower cognitive and achievement scores and frequent impulsivity. However, they
experienced no socioemotional difficulties. Children in this group, particularly boys, who had mild
cognitive difficulties, rule breaking tendencies, and social adjustment issues experienced academic
adjustment difficulties during the first school year. Findings underscore a susceptibility of children
born with extreme IUGR to develop learning difficulties, and highlight their initial socioemotional
resilience.
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ties are not yet fully understood. These questions
pertain to major issues such as what are the rela-
tionships between specific biological risk factors
and specific domains of academic adjustment dif-
ficulties? Does risk for learning disabilities in-
crease the risk for adjustment difficulties? What is
the degree of dependence between cognitive and
socioemotional adjustment? One of the more in-
teresting models to study these questions is
IUGR.

IUGR presents the child with an extreme ad-
justment challenge. IUGR is a prenatal condition
characterized by unexpected low birth weight for
the estimated gestational age (EGA) of the new-
born infant. It is a biological process related typi-
cally to placental insufficiency, and is often
detected from midpregnancy through birth via
routine ultrasound imaging. IUGR occurs in 3%
to 10% of all pregnancies (Leeson & Aziz, 1997;
Pryor, 1997) and is thus fairly common. The
most frequent inclusion criterion is birth weight <
10th percentile for EGA (Leitner et al., 2000;
Pryor).

School adjustment for this particular group is
at risk, from both emotional and cognitive per-
spectives. The development of these children is al-
ready compromised in the womb. These infants
are characterized (and are essentially labeled) as ex-
tremely deviant from the norm, even prior to any
social encounter. This is a significant emotional
burden that has its own long-term consequences
(Elgen, Sommerfelt, & Markestad, 2002; Geva,
Eshel, Leitner, Fattal-Valevski, & Harel, 2005).

With regard to cognitive and academic
achievements of children born with IUGR, this is
currently under debate. On the one hand, some
propose that IUGR-related deficits are not severe
enough to cause secondary deficits: It has been re-
ported that infants born small for gestational age
displayed a reduced cognitive capacity in young
adulthood, compared with controls. However, this
lower capacity is not considered sufficiently severe
to affect educational level or social adjustment
(Viggedal, Lundalv, Carlsson, & Kjellmer, 2004).

Conversely, initial school years may witness
difficulties: There are reports of increased suscep-
tibility to learning problems and assignment to
special education classes, indicating that develop-
mental difficulties may become increasingly evi-
dent for these children in the early school years

(Smedler, Faxelius, Bremme, & Langerstrom,
1992). This aspect of the debate relies on studies
showing that children born with IUGR are re-
ported to be significantly different from controls
regarding measures of physical growth (Yanney &
Marlow, 2004); neurodevelopmental skills (Leit-
ner et al., 2000); and cognition (Geva, Eshel,
Leitner, Fattal-Valevski, & Harel, 2006a). More
specifically, IUGR is often associated with specific
dysfunctions in the areas of fine motor and
graphomotor ability (Leitner et al.); visuospatial
functioning (Sommerfelt et al., 2002); language
(Frisk, Amsel, & Whyte, 2002); executive func-
tions; and attention and problem solving (Geva,
Eshel, Leitner, Fattal-Valevski, & Harel, 2006b).
These deficits have been interpreted as contribut-
ing particularly to cognitive performance and aca-
demic achievements. However, research has not
focused directly on academic adjustment of chil-
dren born with IUGR, or on emotional–social
competence of children born with IUGR, except
for a single report on social difficulties and low
self-esteem among children with IUGR studied in
northern Europe (Elgen, Sommerfelt, & Ellert-
sen, 2003).

This issue is also of particular interest in light
of the broader question regarding long-term ef-
fects of IUGR on adjustment in general. Indeed,
studies of individuals with full-term IUGR in
adulthood are indicative of typical social function-
ing despite lower cognitive and occupational
achievements (Strauss, 2000; Viggedal et al.,
2004). These reports support the hypothesis that
children born with IUGR may experience adjust-
ment difficulties in school due to cognitive and
learning deficiencies; however, their emo-
tional–social adjustment may be sufficient to with-
stand this challenge. Thus, the study of academic
and socioemotional adjustment of children with
IUGR in kindergarten and in first grade should
yield both theoretical and pedagogic implications.

ADJUSTMENT TO SCHOOL

Adjustment difficulties may arise due to cognitive
deficiencies (Entwisle & Alexander, 1989), spe-
cific learning disabilities, or lack of socioemo-
tional resources to flexibly adjust to the novel
educational setting (Foelling-Albers, 1980). For



many children, the effects of maladjustment per-
sist (Hamre & Pianta, 2001; Mayfield, 1983).
The most common behaviors associated with
maladjustment are school phobia, inability to
communicate effectively with peers and/or teach-
ers, low achievements, and behavioral problems
(Wertlieb, Weigel, & Feldstein, 1989). These
symptoms bear grave consequences to the child,
classmates, teachers, and family.

Parents and caregivers are often concerned
about the ability of developmentally at-risk chil-
dren to adjust to formal educational settings. Un-
like in the United States, where kindergarten has
become very much like first grade, in Israel, the
transition from kindergarten (5–6 years of age) to
first grade of school is more similar to the transi-
tion to kindergarten in the United States. This de-
velopmental milestone typically occurs in Israel at
6 years of age. It is a significant marker for several
reasons, some being specific to the school system
in Israel and others being more universal. In terms
of Israel, this change marks a major school transi-
tion. At kindergarten, as in previous preschool
years, children engage in loosely structured explo-
ration and joint experiences in a flowing schedule.
In first grade, they are confronted for the first time
with direct instruction in a classroom, with all the
academic, social, and emotional demands that ac-
company this change. Children must acclimate to
an unfamiliar environment, including a new
building, classrooms, classmates, and teachers.
They are required to learn additional and different
rules, and adjust to higher academic expectations
(Donelan-McCall & Dunn, 1997). Furthermore,
the transition requires rapid learning of specific
symbol codes of written language and arithmetic
procedural conventions.

The adjustment challenge is increased for
developmentally at-risk children. From many per-
spectives this transition also marks an interven-
tion change for them, from a focus on medical
and paramedical treatments aimed at advancing
sensorimotor and language development to an ed-
ucational focus on academic achievements and so-
cialization.

There are three dimensions of adjustment:
(a) a learning dimension that includes adjustment
to novel learning strategies and creativity; (b) a
social dimension, associated with the child’s inter-
actions with other children and adults; and (c) an

emotional dimension, reflecting the child’s emo-
tional coping with the novel environment and its
demands (Smilansky & Shfatyah, 2001).

PURPOSE OF THE PRESENT

STUDY

In light of the distinctive range of impairments
associated with IUGR, the aim of the current
study was to examine, in supportive familial envi-
ronments, the learning, social, and emotional ad-
justment of IUGR children in kindergarten and
first grade, as evaluated by the children them-
selves, their parents, and teachers. The study was
designed to deepen our understanding of three
specific questions, each of which has ramifications
that span beyond the current investigation:

1. In view of the aforementioned indications of a
unique cognitive and emotional profile, how
does a unique subgroup of developmentally at-
risk children, diagnosed at birth with extreme
IUGR, adjust to kindergarten and to first
grade? This question entails the need to ascer-
tain the degree of preparedness established at
kindergarten of children with IUGR and
controls, prior to entry in first grade. Several
variables contribute to a child’s preparedness
for elementary school: cognitive abilities, ed-
ucational exposure, socioeconomic status
(SES), as well as other nonintellectual vari-
ables such as social and emotional readiness
for transition (Kauffman & Kauffman, 1996;
La Paro & Pianta, 2000). Social readiness for
school refers to a child’s social abilities, such
as those of sharing and cooperating with
peers (Derlak, 1983; Dunn, Cutting, &
Fisher, 2002; Hartup, 1996; Parker & Asher,
1987; Rubin, Daniels-Beirness, & Bream,
1984; Welsh, Parke, Widaman, & O’Neil,
2001; Wentzel, 1993). Emotional readiness
denotes a child’s self-perception, motivation,
and ability to stay calm and pay attention
when necessary (Ladd, Kochenderfer, &
Coleman, 1996). Thus, these domains of
functioning (i.e., cognitive, social, and emo-
tional dimensions) in kindergarten are pre-
dicted to contribute to adjustment to first
grade. We hypothesize that children with
IUGR will be less prepared cognitively for
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school activities. This relative difficulty
should be apparent already in kindergarten
and maintained or even augmented during
first grade. We expect that the cognitive do-
main will be significantly more affected than
the socioemotional domains at these ages.

2. What is the relationship between risk for learn-
ing deficits and adjustment difficulties to
kindergarten and first grade? It is hypothesized
that children who have cognitive deficits and
difficulty complying with rules will have
greater adjustment difficulties in first grade.
Consequently, children with IUGR are ex-
pected to have more significant adjustment
difficulties.

3. What is the association between cognitive and
socioemotional adjustment to kindergarten and
at first grade? In light of the aforementioned
literature, IUGR may have an impact on
cognitive development at 6 years of age, but
its effect may not be as pronounced on so-
cial–emotional adjustment to school. Thus
(a) children with IUGR are expected to have
lower cognitive competence than controls
and exhibit more frequent impulsive behav-
ior; (b) this difference may impede academic
readiness, adjustment, and achievements. At
the same time, in view of reports on adults
who were born at term with IUGR, so-
cial–emotional adjustment, self-perception,
motivation, and confidence within the social
environment are not expected to be influ-
enced by an IUGR factor at kindergarten
and first grade. Nevertheless, it is hypothe-
sized that the IUGR factor as well as learning
and socioemotional adjustment scores at-
tained at kindergarten would significantly
predict academic adjustment to first grade.

PART IC I PANTS AND

METHODS

SAMPLE

Thirty-nine children from 30 kindergarten classes
in the central urban area of Israel participated in
this study. The study group comprised 20 chil-
dren born with extreme IUGR (birth weight
< 5th percentile), who were a subsample of a

long-term follow-up study of factors related to
IUGR (Geva et al., 2006a; Leitner et al., 2000).
They were selected from the research registry ac-
cording to their age (6 years) during their last 3
months of kindergarten. The control group com-
prised 19 children, matched for gender, SES, age,
and maternal education as suggested specifically
for IUGR studies (Morrison, Rimm-Kauffman,
& Pianta, 2003).

The experimental group comprised partici-
pants with extreme IUGR measures, such that the
neonatal birth weight of 12 infants was smaller
than the 1st percentile for their gestational age
and the birth weight of the remaining infants was
smaller than the 5th percentile for their gesta-
tional age. Table 1 shows the distribution of par-
ticipants according to gender and maternal
education. Chi square analyses (Table 1) revealed
no statistically significant differences between the
groups regarding the demographic variables of
gender, level of maternal education, familial struc-
ture, birth order, and family size.

Special care was invested in securing that
both groups were characterized by comparable
family relationships (i.e., familial adaptability and
intrafamilial cohesion). To ensure that the ex-
pected differences in the children’s performances
would not be accounted for by these variables, we
used a structured questionnaire designed for this
purpose (Olson, Portner, & Lavee, 1983; Teich-
man & Navon, 1990).

A medical checklist, to ensure no occurrence
of previous major medical complications or in-
juries during childhood, was administered to en-
sure performance was not related to any other
relevant medical condition. Children’s mothers
were requested to complete medical question-
naires regarding their medical conditions; all par-
ticipating mothers were healthy, with the
exception of one in the control group. Two chil-
dren were excluded from the study because their
birth weight bordered on the 10th percentile
(Leiberman, Fraser, Weitzman, & Glezerman,
1993).

Maturational factors are summarized in
Table 2. As expected, there were differences in
birth weight between the groups, such that mean
birth weight of the IUGR group was in the 2nd
percentile that is indicative of extreme IUGR,
whereas that of the control group was at the ex-
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pected average level. All children were low-risk
preterm and term children. Most children in
both groups were born at term. Average gesta-
tional age was 36.6 and 38.7 weeks for the exper-
imental and control groups, respectively. Despite
significant differences between gestational ages of
the groups, none of the participants was born be-
fore the 34th gestational week. Ages (in months)
of the participants prior to school entry and at
the end of first grade were comparable at both
testing ages. Table 2 presents mean and standard
deviations of infants’ demographic variables and
a summary of t tests conducted on these vari-
ables. All participants were born and resided in
communities that were rated as middle SES ac-

cording to the governmental statistical registry
for communities (IUGR standardized SES score
= 0.6636 ± 0.3683, and control standardized SES
score = 0.8267 ± 0.3383, t = –1.302, p = .203).
All subjects attended regular classes in a public
school in their corresponding residential area. All
public schools in Israel employ eclectic reading
acquisition programs, through which children are
expected to acquire phonological reading–
decoding by spring vacation of first grade. Test-
ing was conducted shortly after this period. Of
the participating cohort, only one participant
from the IUGR group was receiving individual
occupational therapy.
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TABLE 1

Demographic Characteristics of the Intrauterine Growth Restriction (IUGR) and Control Groups

IUGR Controls

Demographic Variable % % �2 p <

Gender

Female 33.3 36.8

Male 66.7 63.2 0.050 0.50

Maternal education

High school 55.6 52.6

College 44.4 47.4 0.030 0.46

Parental status

Single 16.7 15.8

Couple 83.3 84.2 0.005 0.64

First born 50 52.6 0.026 0.77

Number of siblings

0 11.1 10.5

1 38.9 47.4

2 50 42.1 0.28 0.77

TABLE 2

Maturational Variables of Intrauterine Growth Restriction (IUGR) and Control Groups

IUGR Controls

Variable M SD M SD t p <

Gestational age (weeks) 36.66 2.32 38.73 1.93 2.95 .006

Birth weight (percentile) 2.47 2.53 51.61 25.27 9.36 .001

Postconception age (months)

Kindergarten 74.88 3.04 74.21 2.76 0.71 .91

First grade 84.00 3.61 82.67 2.87 1.15 .36



MEASURES

Procedures used were carefully selected to reflect
children’s competences and perceptions, parental
perceptions, as well as educational perspectives.
Therefore, a full battery of tests was administered.
This included the following:

1. Wechsler Preschool and Primary Scale of In-
telligence (WPPSI; Wechsler, 1979 [Hebrew
version]). The full battery of tests was admin-
istered to the experimental group by a
trained developmental psychologist at
kindergarten. The four-test short form, com-
prising a block design, (original Israeli sam-
ple � = 0.82), vocabulary (original Israeli
version � = 0.41), comprehension (original
Israeli version � = 0.36), and arithmetic tests
(original Israeli version � = 0.76) was used to
estimate IQ in the control group (Tsushima,
1994).

2. Academic Achievement Scale of the Kauff-
man Assessment Battery for Children (K-
ABC; Kauffman & Kauffman, 1996
[Hebrew version]). This scale is designed to
evaluate reading–decoding, reading–
understanding, arithmetic, and verbal abili-
ties using independent tests for each domain.
Reliability scores for various scale tests for the
original Israeli version were � = 0.95 at 6
years of age and � = 0.97 at 7 years of age.

3. Tower of London test for the neuropsycho-
logical evaluation for children (NEPSY), a
developmental neuropsychological assess-
ment (Korkman, Kirk, & Kemp, 1998). This
is a problem-solving test that relies on
prospective planning of multistep problems.
It has been reported also to have high validity
in that it has been shown to be highly sensi-
tive and highly specific in children with at-
tention deficit hyperactivity disorder
(ADHD; Culbertson & Zillmer, 1998). Reli-
ability of originally reported coefficient is � =
0.90 at 6 years of age (Korkman et al.). Per-
formance is timed. Scores were coded using
standardized scores. In addition, error types
were coded for rule-breaking attempts (i.e.,
when the child grabbed two balls simultane-
ously, placed a ball on the table, or attempted
to stack balls on a too-short stem).

4. Socioemotional composite was composed
from three measures: The first measure was
the loneliness and peer relations question-
naire for young children (Cassidy & Asher,
1992), a closed interview (comprising 23
items) for children. Children were asked to
rate their degree of agreement with the vari-
ous items. In order to improve response va-
lidity, three cups with three different levels of
colored fluid were used as aids for the chil-
dren to code their responses (“no fluid” rep-
resented no; “half-full” represented
sometimes, and “full cup” represented yes).
Reliability coefficient in the present cohort
was higher than the original Israeli reports (�
= 0.79 in the original Israeli reports vs. � =
0.90 in this study). The second measure was
the Picture Motivation Scale for children
(Haywood, 1971). We used a subset of this
test comprising 12 pairs of pictures that de-
pict internal motivation and external orienta-
tion of motivation (Tzuriel & Klein, 1983).
Cronbach’s reliability coefficient in the pre-
sent sample was � = 0.79 after three items
were removed because they did not correlate
with overall test score. The third measure was
a “He is . . . I am . . .” test (Hebrew version
and picture adaptation by Bennett-Yovel,
2001), which is a picture questionnaire test
designed to assess self-image regarding physi-
cal, emotional, academic, and social perfor-
mance for young children. Reliability
coefficient in the present cohort was Cron-
bach � = 0.70.

5. Adjustment scale of children to kindergarten
and school for teachers (Smilansky &
Shfatyah, 2001). This rating scale was ad-
ministered by a trained researcher to both the
kindergarten and first-grade teachers of each
participant. Each teacher rated the child’s
academic, social, and emotional adjustment
domain. In the current study reliability coef-
ficients for each domain were � = 0.81, � =
0.71, and � = 0.76, respectively.

6. Parenting Stress Index (PSI; Abidin, 1995) is
an extensively used index based on a parental
questionnaire comprising 120 items and is
designed to estimate stress related to the
child, stress in the parental arena, and stress
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due to daily life events. Parents were asked to
complete the questionnaire during the home
visit. Originally reported reliability for the
total scores was � = 0.90.

7. Family Adaptability and Cohesion Evalua-
tion Scales, 3rd edition, (Olson et al., 1983;
Teichman & Navon, 1990 [Hebrew ver-
sion]). This is a 20-item scale administered
via a structured interview by a trained re-
searcher evaluating parental perception re-
garding familial functions. Items are rated by
the parents on a five-level scale. Composite
scores of familial cohesion and adaptability
to change are computed. Composite scores
range from 0 to 50. Previous Israeli samples
were Cronbach � = 0.72 for the adaptability
score and � = 0.76 for cohesion score (Peleg-
Popko & Dar, 2003). Analysis showed that
the present study groups were characterized
by good interpersonal relationships, IUGR
group mean, 42.29 ± 3.65; control group
mean, 42.55 ± 4.05; F(1, 34) = 0.03, p = .515;
and high adaptability to change of both
groups, IUGR and controls, mean 29.24 ±
6.95 and 31.66 ± 5.59, respectively, F(1, 34) =
0.13, p = .716. Multivariate analysis of vari-
ance (MANOVA) showed that there were no
prior differences between the groups on ei-
ther measure, F(2, 33) = 0.65, p = .707.

PROCEDURE

The experimental group was recruited at birth by
neonatologists as part of a comprehensive study on
the effects of IUGR. This group was followed up
prospectively from birth to 7 years of age. Follow-
up program entailed a yearly check-up evaluation
by a pediatric neurologist and a psychologist. In-
tervention recommendations were made whenever
clinically appropriate. All participants were en-
rolled in typical Israeli preschool programs. The
control group was recruited at 6 years of age from
13 kindergarten classes located in the same geo-
graphical areas as the experimental group. They
were randomly selected using school registries to
match maternal education and residential areas.
Children in both groups were evaluated at their
homes twice, prior to school entry and at the end
of first grade, by a research assistant who was a
highly experienced special education teacher. The

first evaluation of the children included individual
psychoeducational assessment of school readiness,
cognitive abilities (verbal and visual–constructive),
problem solving, self-perception, intrinsic motiva-
tion, loneliness, and academic achievements. The
second psychoeducational evaluation of the chil-
dren included self-perception, intrinsic motiva-
tion, loneliness, and academic achievements. In
addition, all mothers completed anxiety and fam-
ily function questionnaires when the participant
entered kindergarten, and first-grade teachers
graded each child’s learning adjustment. Social
and emotional adjustments were evaluated in
kindergarten and in first grade. All participating
children, parents, and teachers completed the full
protocol.

ANALYS IS

The first hypothesis that children with IUGR are
lacking in the degree of readiness prior to transi-
tion to school was tested by examining levels of
cognitive development, problem solving, rule-
breaking tendencies, and reading readiness at
kindergarten. Differences between the IUGR and
control groups on the outcome measures of cog-
nitive abilities (estimated IQ), impulsivity (num-
ber of Tower of London impulsive rule
breakings), problem solving (standard scores of
Tower of London), reading readiness (standard
scores of K-ABC reading–decoding test) at
kindergarten were first analyzed by t-test compar-
isons for independent samples. Analysis of vari-
ance of group mean differences was then
performed on academic achievement domains
(achievement scaled scores of the K-ABC battery)
and adjustment to academic environment at first
grade as a function of preparedness components
at kindergarten. To test for the second hypothesis,
significant differences were then evaluated by
multivariate analysis of covariance (MANCOVA)
to adjust differences for the effects of baseline
cognitive competence on performance. To test the
effect of transition to school on the two groups,
repeated measures were used to evaluate differ-
ences in performances between kindergarten and
first grade. The hypothesis tested was that chil-
dren with IUGR would be affected by the transi-
tion to a greater degree than the controls.
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The first hypothesis that children with
IUGR are lacking in the degree of readiness
prior to transition to school was tested by
examining levels of cognitive development,
problem solving, rule-breaking tendencies,
and reading readiness at kindergarten.

The third hypothesis pertained to the differ-
ential effect of IUGR on cognitive abilities rela-
tive to the socioemotional domains. To test this
hypothesis, emotional and social variables (e.g.,
self-perception, intrinsic motivation, loneliness,
and adjustment) were first analyzed for group dif-
ferences at kindergarten and at first grade. In view
of the study’s hypothesis, these domains were ex-
pected to be less affected by IUGR relative to the
cognitive domains. The socioemotional factors
pertaining to the child were then analyzed by
MANOVA, with group and gender as a between-
subject factor. Finally, MANOVA with repeated
measures was performed to compare perfor-
mances at kindergarten and first grade as a func-
tion of the transition. Hierarchical regression
models were used to examine the predictive
power of IUGR and adjustment capacities at
kindergarten on academic adjustment and read-
ing achievements at first grade.

RESULTS

COGNITIVE ABIL IT IES

The primary hypothesis of the study was that
IUGR may have an impact on cognitive develop-
ment at kindergarten and at first grade, but its ef-
fect may not be as pronounced on
social–emotional adjustment at first grade. On
average, IQ performance was within normal lim-
its for all participants (score range = 75–132, SD
= 13.429). There was a significant difference in
IQs between the groups, such that children from
the IUGR group scored significantly lower than
those of the control group (IUGR mean 105.11 ±
13.852, control group mean 115.32 ± 13.852; t =
–2.468, p < .019). In order to find IUGR-related
differences in cognitive abilities prior to first
grade entry, MANOVA was conducted, F(1, 38) =
3.338, p < .013, partial Eta squared = 0.409. The

analysis revealed a significant difference between
the two groups in cognitive abilities as a function
of IUGR status, F(2, 34) = 6.51; p < .01, partial Eta
squared = 0.20. Univariate analysis of variance
(ANOVA) on each cognitive variable suggested
that mean estimation scores of IQ, F(1, 35) =
11.78, p < .05, partial Eta squared = 0.20, and
problem solving on the Tower of London scores
of the IUGR group were lower than those of the
control group, F(1, 35) = 6.89; p < .005, partial Eta
squared = 0.199. On average, problem solving of
Tower of London was lower than the level ex-
pected for IQ in the IUGR group, and at a nor-
mal level for the controls (means for IUGR and
controls = 7.72 ± 2.164 and 9.95 ± 2.916, respec-
tively). Univariate ANOVA showed that the inter-
action between grouping, gender, and IQ was
significantly affecting Tower of London standard
scores, so much so that boys in the IUGR group
had greater difficulties in problem solving the
Tower of London test particularly when their IQ
scores were lower, F(1, 29) = 4.368, p < .006, par-
tial Eta squared = 0.353. These data provided
support for the preliminary part of the first hy-
pothesis.

IMPULS IV ITY IN KINDERGARTEN

To test the hypothesis that children with IUGR
are expected to exhibit more frequent impulsive
behavior, we conducted an analysis of impulsive
rule-breaking rate during performance on the
Tower of London test. Children’s performance was
coded for impulsivity whenever impetuous perfor-
mance did not comply with the rules of the test
(e.g., two balls were taken simultaneously, a ball
was put at a specific spot other than at the pegs,
and a ball was put on top of an overly short peg).
The mean number of rule-breaking errors of the
IUGR group (M = 3.47, SD = 1.62) was on aver-
age double that of the controls (M = 1.94, SD =
1.39). One-way MANOVA demonstrated a signif-
icant difference in breaking the rules between the
two groups, F(1, 34) = 9.17, p < .01, partial Eta
squared for group effect = 0.21. The analysis of co-
variance (ANCOVA) for the dependent measure
of impulsive rule breaking was conducted with the
standard score of the Tower of London test. This
score was entered as a covariate to ensure rule-
breaking differences were not accounted for by the
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intercorrelation between the standard score of the
Tower of London test and the impulsive rule-
breaking score. This analysis also demonstrated a
significant difference between the two groups, F(1,
33) = 6.48, p < .05, partial Eta squared for group
effect = 0.16. Hence, the analysis of error type was
efficient in showing hypothesized group differ-
ences (i.e., the IUGR group was more impulsive
than the control group prior to the transition to
school). These data support the second hypothesis.

TRANSITION FROM KINDERGARTEN

TO FIRST GRADE

Academic Achievements—Reading. Reading
achievements were measured twice—at kinder-
garten and at first grade. Comparison of reading
achievements prior to school entry showed that
there were group differences in reading readiness,
F(1, 28) = 4.24, p < .05, partial Eta squared for
group effect = .11. Reading–decoding achieve-
ments of the IUGR group were significantly
lower than those of the control group (mean stan-
dardized scores were 84.5 ± 12.08 and 92.44 ±
11.03, respectively). This difference is both statis-
tically and clinically significant (Figure 1).

An ANCOVA was conducted to examine
whether differences prior to school entry were
augmented or rather alleviated during the first
year of school, with kindergarten reading achieve-
ments entered into the analysis as a covariate to
control for initial baseline differences. This analy-
sis allowed examination of differences in change
of reading skills over time, while controlling for
baseline differences between the groups at kinder-
garten. This analysis did not reveal significant dif-
ferences over time. Initial disadvantage of the
IUGR children prior to entry to school was pre-
served throughout the first year of school, F(1, 27)
= 0.17, p = 0.66, partial Eta squared for group ef-
fects < .1.

Differences in the degree of progress in read-
ing during the first grade of both groups were
evaluated by ANOVA 2 � 2 (time � group) with
repeated measures. This analysis showed signifi-
cant differences over time; both groups had im-
proved age-dependent standard reading–decoding
scores at the end of the first grade, but the dispar-
ity between the groups was maintained, F(1, 28) =
95.28, p < .001, partial Eta squared for group ef-

fect = 0.77, indicating a strong effect; the interac-
tion factor of group by time was not significant.

Academic Milestones Achieved by the End of
First Grade. Academic achievements scale in first
grade included general information, verbal analo-
gies, persons and places, riddles, read-
ing–decoding, reading–comprehension, verbal
opposites, and arithmetic subtests of the K-ABC
(Kauffman & Kauffman, 1996 [Hebrew version]).
The full achievement scaled score of the K-ABC
was analyzed as a function of IUGR grouping.
The ANOVA revealed significant differences be-
tween the groups, F(1, 29) = 8.21, p < .01, partial
Eta squared for group effect = 0.22 (Figure 1).
Mean achievement scale scores in the IUGR group
were within the normal range at the end of first
grade (103.15 ± 16.23), but they were signifi-
cantly lower than in the control group (116.77 ±
10.25). On average the difference between the two
groups aggregated to one standard deviation from
the mean. Nevertheless, ANCOVA of academic
achievements at the end of first grade with IQ as a
covariate revealed that variances in academic
achievement were due to the cognitive discrepancy
between the groups rather than to the transition
stage itself (Table 3), F(1, 28) = 0.05, p = .816.

Socioemotional Abilities. To test the hypothesis
that IUGR would not affect socioemotional fac-
tors during the transition to first grade, an array of
socioemotional abilities at kindergarten and at the
end of first grade were analyzed. Emotional abili-
ties were evaluated by five independent measures:
self-perception, intrinsic motivation, loneliness,
social–emotional, and learning adjustments to
kindergarten and first grade. First, ANOVA was
conducted to test an a priori difference between
the groups at kindergarten on these measures.
Scores on these measures were in the normal ex-
pected range. One-way MANOVA did not yield
significant differences between groups on any of
the emotional dependent measures prior to entry
to school, F(6, 30) = 1.52, ps > .05, partial Eta
squared for group effects < .001. This finding sup-
ports the latter part of the first hypothesis regard-
ing absence of a priori difference between groups
prior to school entry in this domain.

In order to test for differences in socioemo-
tional adjustment as a function of the transition
to first grade, we conducted MANOVA 2 � 2
(time � groups) with repeated measures over
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time. This analysis demonstrated the absence of a
significant interaction between time and group,
indicating that both groups adjusted emotionally
to first grade in a similar fashion, F(6, 24) = 0.15,
p = .67, partial Eta squared for group effects
< .001. In order to examine if adjustment differs
as a function of time, providing the scores are ad-
justed for differences in baseline (kindergarten)
scores, MANCOVA with kindergarten respective
scores was conducted. The analysis revealed no
significant differences between the first and sec-
ond time points in emotional adjustment (self-
perception, intrinsic motivation, loneliness, and
adjustment) between the two groups. Albeit, the
MANOVA did show significant differences be-
tween these measures as a function of time,
F(6, 24) = 3.18, p < 0.05, partial Eta squared for
group effects = .018, < .001, < .001, and .003 re-
spectively, indicating weak effects sizes. Thus,
both groups demonstrated similar moderate im-
provements in their emotional abilities of adjust-
ment to first grade during the first year of school,
F(1, 30) = 7.095, p < .012, partial Eta squared =

0.191, and in their academic adjustment, F(1, 30)
= 4.139, p < .051, partial Eta squared = 0.121.

ACADEMIC ADJUSTMENT TO FIRST GRADE

In order to test the second hypothesis, MAN-
COVA for academic adjustment at the end of
first grade was highly significant and accounted
for 63.5 of the variance explained (Table 3). This
model included IQ scores, rule-breaking ten-
dencies on the Tower of London test, social
adjustment scores at kindergarten, and the
group-by-gender interaction term. Each term had
relatively high power and added significantly to
the variance explained.

Hierarchical regression analysis to predict
academic achievements in first grade was also sta-
tistically highly significant as predicted (Table 4).
Furthermore, using kindergarten adjustment
scores to predict academic adjustment at first
grade proved to be highly fruitful. Hierarchical re-
gression analysis (Table 5) with social adjustment
scores at kindergarten entered into the analysis in
addition to cognitive competence, impulsivity in-
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F IGURE 1

Cognitive and Academic Achievements at Kindergarten and First Grade as a Function of Group
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dicated by rule-breaking behavior on the Tower of
London test, and the interaction term between
group and gender was highly statistically signifi-
cant. Each term has significant moderate to high
power in accounting for the variance in academic
adjustment. The model accounts for 63.5% of the
variance explained in academic adjustment in first
grade.

D ISCUSS ION

Parents and educational professionals are often
concerned regarding potential difficulties that
children born with a developmental risk may ex-
perience during the transition to school. In gen-
eral, research on school adjustment of children

diagnosed with IUGR has not yet been studied.
This study is a response to recent calls to investi-
gate school adjustment of children with IUGR in
light of growing interest in the IUGR process
(Mikkola et al., 2005). There are four main con-
tributions that the present study addressed: (a)
better understanding of the IUGR pathogenic
process; (b) investigation of the relationships
among risks for learning deficits, socioemotional
profile, and adjustment difficulties; (c) addition
to the theoretical debate regarding the depen-
dency between cognitive and socioemotional pro-
cesses, by use of unique procedural controls; and
(d) study of the question at hand in specific cul-
tural and educational settings. Each of these issues
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TABLE 3

Hierarchical Regression Analysis Predicting Academic Adjustment of Children Born With Intrauterine
Growth Restriction (IUGR)

Standard Change Statistics
Adjusted Error of

Model R R2 R2 the Estimate R2 F df1 df2 Sig. F

1 0.794a 0.630 0.576 0.49909 0.630 11.510 4 27 0.000

2 0.793b 0.630 0.590 0.49060 –0.001 0.055 1 27 0.816

Note. Sig. = significance.
aPredictors: (Constant), experimental group, learning adjustment at kindergarten, emotional adjustment at kindergarten,
intelligence quotient. bPredictors: (Constant), learning adjustment at kindergarten, emotional adjustment at kinder-
garten, intelligence quotient.

TABLE 4

Multivariate Analysis of Covariance (MANCOVA) for Reading Achievements of Children Born With
Intrauterine Growth Restriction (IUGR) at the End of First Grade

Type III Partial Observed
Sum of Eta Power

Source Squares df MS F Sig. Squared (� < .05)

Corrected model 4612.185 5 922.437 8.966 0.000 0.651 0.999

Intercept 136.252 1 136.252 1.324 0.261 0.052 0.197

Group � gender 1675.846 3 558.615 5.429 0.005 0.404 0.892

Rule-breaking
(Tower of London
error rate) 738.103 1 738.103 7.174 0.013 0.230 0.729

IQ 1704.431 1 1704.431 16.566 0.000 0.408 0.974

Error 2469.282 24 102.887

Total 384298.000 30

Corrected total 7081.467 29

Note. Adjusted R2 of the full model = 0.579. Sig. = significance.



will be addressed taking into consideration the
currently available literature.

FOCUS ON SCHOOL PERFORMANCE OF

CHILDREN DIAGNOSED AT BIRTH AS

HAVING EXTREME IUGR

The first hypothesis of the study concentrated on
IUGR effects on cognitive and socioemotional ca-
pacities. The study focused on children whose
growth was extremely restricted during pregnancy.
The prenatal growth of the majority of these chil-
dren was at or below the 1st birth weight per-
centile for their determined EGA. A direct study
of the effects of extreme IUGR on development
and adjustment was possible due to several im-
portant characteristics of this experimental pro-
ject: (a) risk level was determined prospectively by
a known physiological process, and not by out-
come, without confounding effects of selective
educational concern or clinically based referrals;
(b) the sample population was characterized by
good prenatal care which is freely available to all
infants, good nutritional status, lack of teenage
pregnancies, and typically good parental care; and
(c) all the study participants were characterized by
good intrafamilial relationships. Thus, it was pos-
sible to study the effects of IUGR.

School adjustment for this particular IUGR
group is an important developmental junction,
from both emotional and cognitive perspectives.
In the emotional domain there are indications, on
the one hand, of significant emotional stress
(Elgen et al., 2002; Geva et al., 2005), and con-
versely, some indications for emotional resilience

in adulthood (Viggedal et al., 2004). This
dilemma was directly tested in the current study
at a time that poses stress for all children, the
“going to school for the first time” milestone.
This transition may be particularly stressful to
children diagnosed with IUGR, as they are
known to have specific neurocognitive deficits
from the beginning. Our study demonstrated that
children, particularly boys, diagnosed with
IUGR, who have some mild cognitive difficulties,
rule-breaking tendencies, and social adjustment
issues are at risk for academic adjustment difficul-
ties during the first school year and thus sup-
ported the second hypothesis. Effect sizes indicate
that the risk is mild but statistically significant.
The implications of the above findings are briefly
discussed below.

COGNITIVE ABIL IT IES

The first hypothesis postulated lower cognitive
competence of children born with IUGR relative
to controls. Indeed, results demonstrated that the
IUGR group had significantly lower cognitive
abilities than those of the control group. These
current findings from Israel are consistent with
previous studies conducted by other research
groups in the United States (Frisk et al., 2002)
and Spain (Puga, Longas, Romero, Mayayo, &
Labarta, 2004). The results also complement re-
ports on adults born with IUGR in Sweden who
have lower cognitive competence (Lundgren,
Cnattingius, Jonsson, & Tuvemo, 2003; Viggedal
et al., 2004). These data may imply that IUGR
impedes cognitive development by mildly reduc-
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TABLE 5

Multivariate Analysis of Covariance (MANCOVA) for Academic Adjustment at the End of First Grade of
Children Born With Intrauterine Growth Restriction (IUGR)

Wilks’s F exact Hypothesis Error Partial Eta Observed
Effect � Value Statistic df df Sig. Squared Power (� < .05)

Intercept 0.866 1.706 2 22 0.205 0.134 0.319

Group x Gender 0.538 2.668 6 44 0.027 0.267 0.810

Social adjustment 0.723 4.216 2 22 0.028 0.277 0.678

Rule breaking
(Tower of London) 0.767 3.338 2 22 0.054 0.233 0.570

IQ 0.464 12.724 2 22 0.000 0.536 0.992

Note. Adjusted R2 of the full model = 0.635. Sig. = significance.



ing the probable expression of the child’s full ge-
netic potential.

IMPULS IV ITY AND RULE-BREAKING

TENDENCIES

As hypothesized, IUGR children exhibited signif-
icantly more impulsive behavior prior to entering
first grade compared to controls. Children with
IUGR tended to break the rules twice as often as
the controls. A certain difficulty in problem solv-
ing and planning, evident in the Tower of Lon-
don test, has been described in children with
ADHD (Culbertson & Zillmer, 1998); it was re-
cently reported in children born prematurely (De-
forge et al., 2006) and in children diagnosed with
IUGR in the third and fourth grades (Geva et al.,
2006a, 2006b). In the current study we found
that this difference appears already at 6 years of
age. Furthermore, we found that the difference
between the groups was significant even when
scores were adjusted for overall difficulty differ-
ences to solve the presented problems, using the
standard score as a covariate in the analysis. Com-
parable results were recently shown to indicate a
susceptibility to be diagnosed with learning dis-
abilities (Sikora, Haley, Edwards, & Butler, 2002;
van der Schoot, Licht, Horsley, & Sergeant,
2000).

A rule-breaking deficit detected in the cur-
rent study also highlights the factor of impulsivity
in children with IUGR. Impulsivity affected their
performance above and beyond their greater cog-
nitive difficulty in trying to solve complex prob-
lems. It also contributed to the variance explained
in academic achievements and in academic ad-
justments rated by the teachers. Indeed, impulsiv-
ity may account for reports on regulation
difficulties and behavioral problems at school of
children born with IUGR (Elgen et al., 2002).
Because impulsivity may also prevent efficient
problem solving, hamper cooperation with peers,
and reduce adjustment to school in later years
(Lauth & Mackowiak, 2004), this difficulty may
be in educational settings.

Nevertheless, it has been noted that the rule-
breaking deficit detected via individual testing
was not correlated in the teacher’s socioemotional
ratings at this age. Such lack of interdependence
between individual evaluation with the Tower of

London and other measures of executive control
was also found in a cohort diagnosed with
ADHD. This finding has been interpreted as re-
sulting from the unique character of the Tower of
London task that taps different aspects of behav-
ior (Riccio, Wolfe, Romine, Davis, & Sullivan,
2004).

SOCIOEMOTIONAL ABIL IT IES : SELF-
PERCEPTION, INTRINS IC MOTIVATION,
LONELINESS , AND ADJUSTMENT TO

KINDERGARTEN AND FIRST GRADE

The latter part of the first hypothesis was con-
cerned with the IUGR effect on socioemotional
capacities. The current findings showed that de-
spite the children being physically small, having
some mild cognitive difficulties, greater impulsiv-
ity tendencies, and lower achievements in reading
(decoding and comprehension) and in arithmetic,
both in kindergarten and in first grade, their
other domains of adjustment functions such as
self-esteem, motivation, and emotional and social
adjustment are hitherto preserved. Thus, findings
may imply that children who are at some risk for
learning disabilities are not necessarily at greater
risk for generalized adjustment difficulty at an
early stage, but rather are more susceptible to an
isolated deficit initially that is directly expected
from their neurocognitive deficit on entry to
school. These findings complement findings on
adults born with IUGR in Israel (Paz et al., 1995)
and in Great Britain (Strauss, 2000) during the
second and third decade of life. Moreover, social
adjustment at kindergarten contributed to the
variance explained in academic achievements and
in academic adjustments. This discovery under-
scores the importance of social competence as a
mediator of scholastic performance.

In the present study, both the IUGR and
control groups demonstrated high self-esteem at 6
and 7 years of age. Such high self-perception
qualities were also reported by Glanz (1981) with
other cohorts at this age. The scores were well-
correlated with very positive social relationships
reported by the children. This is an important
finding. Both groups of children experienced the
challenging phase of transition from kindergarten
to first grade similarly, as a positive transition.
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The stability of self-perception qualities
found in the present study from kindergarten to
first grade is impressive, particularly as some of the
children experienced difficulties. Children in the
IUGR group, particularly boys, experienced cog-
nitive and learning difficulties as well as difficulty
in complying with rules. However, their self-per-
ception regarding self-efficacy and self-compe-
tency, as well as social networking, were typical for
their age. Self-perception and social confidence
were evidently resilient to the effects of IUGR and
mediated efficient transition at this age.

INTERDEPENDENCE BETWEEN COGNITIVE

AND SOCIOEMOTIONAL COMPETENCES

The results of the current study strongly allude to
an interdependence between cognitive and self-
regulation difficulties and socioemotional compe-
tence. The third hypothesis of the study pertained
to a certain degree of interdependence between
cognitive and socioemotional domains. A recent
data-driven hypothesis postulated some depen-
dence between cognitive and socioemotional do-
mains in children with learning deficits (Lackaye
& Margalit, 2006). Our study highlights some
degree of independence, which is not often re-
ported (Murray & Greenberg, 2001). These find-
ings may reconcile the debate regarding the
dependence between cognitive and socioemo-
tional competences. Data demonstrate a mis-
match between IUGR-related cognitive and
self-regulatory capacities, which are somewhat
low on the one hand, and at the same time a
notable socioemotional resiliency that seems to
prevent “slippage” of both cognitive and socio-
emotional functioning during the transition from
kindergarten to first grade. This discrepancy
between cognitive and socioemotional adjustment
found for children born with IUGR has interven-
tion implications, as it may imply that social–
emotional skills may be harnessed to intervene
with academic performance (Greenberg et al.,
2003; Lackaye & Margalit).

This finding of a relative independence of
the socioemotional dimension, supported by mul-
tiple measures, is highly important for several rea-
sons: First, theoretical implications may be
considered regarding the unique contribution of
each of these domains, socioemotional and cogni-

tive, to the child’s adjustment, and their interde-
pendence, particularly in boys. In the present
study we invested a great deal of effort (via indi-
vidual interviews with the parents) to carefully se-
lect the two experimental groups, which are
characterized by good familial cohesion and ap-
propriate readiness to accommodate change. The
compatibility between the groups on parental, fa-
milial, and social characteristics made it possible
to show independence between the neurologically
based learning and self-regulation deficits affect-
ing academic achievements and academic adjust-
ment in children with IUGR. Thus, the salient
socioemotional cognitive discrepancy found in
the current study has methodological implications
for studies with at-risk groups in that it reaffirms
the importance of controlling confounding fac-
tors that accompany the primary independent
factor (Geva et al., 2005).

Moreover, social adjustment at
kindergarten contributed to the variance

explained in academic achievements
and in academic adjustments.

From an educational point of view, parents
of both groups provided an equally good support-
ive environment to facilitate their children’s ad-
justment. These qualities may have served as a
solid protective base that permitted direct exami-
nation of the independent variables of the study
(i.e., the effect of IUGR). The current results
elaborate the understanding of the importance of
emotional support in the first-grade classroom, al-
luded to by Hamre and Pianta (2005), by high-
lighting the vital familial contribution to this
domain for children who are at risk of school fail-
ure.

Finally, the socioemotional resilience may be
a unique feature of the life-span consequences of
IUGR, in that it complements phenomena per-
ceived in adults born with very low birth
weight—so much so that they tend to have lower
occupational placements, lower educational
achievements, and have specific health problems;
however, they are not less happily married and/or
socially satisfied (Hack, 2006). In this sense, the
findings of the current study complement the
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current literature with regard to outcome of very
low birth weight individuals.

ACADEMIC ACHIEVEMENTS

Achievements in reading (decoding) prior to be-
ginning first grade were significantly lower,
though still within the normal range, in the
IUGR versus control groups. Lowered academic
achievements evident in both reading and arith-
metic at first grade, some due to an a priori deficit
detected in kindergarten, were found in boys di-
agnosed with IUGR who have a priori cognitive
deficits and social adjustment difficulties. The
magnitude of the deficit is maintained at a con-
stant level throughout first grade. Nevertheless,
overall, IUGR children were able to gain knowl-
edge and realize their cognitive abilities during
first grade.

These results complement recent reports of
the academic achievements of very preterm born
children in whom deficits were noted only in
reading skills (Kirkegaard, Obel, Hedegaard, &
Henriksen, 2006). It is plausible that infant pro-
gramming processes related to unsatisfactory
preterm growth affect specific brain maturation
processes that compromise the ability to manage
acquisition of reading and basic arithmetic con-
cepts.

Is this neurocognitive deficit augmented by
mere transition to school? It appears not. In con-
trast to our hypothesis that academic adjustment
of children with IUGR would be more affected
by the transition to first grade than controls, the
results showed no difference between the groups
on academic adjustment variables. Our hypo-
thesis is that good emotional and social abilities,
as well as family support, reduced the IUGR risk
factor effect (Walker, Chang, Powell, &
Grantham-McGregor, 2004) and enabled the
children to steer their energy toward learning and
academic adjustment at this age.

Moreover, it is highly plausible that as aca-
demic demands increase in upper grades, achieve-
ments of the children born with extreme IUGR
would have greater challenges in view of cognitive
susceptibility. Furthermore, although academic
achievements of first-grade children with IUGR
were within the normal range, the findings of im-
pulsivity and difficulties in problem solving could

augment learning difficulties at later ages, as was
recently reported in children with IUGR at ages 9
to 10 (Geva et al., 2006a; Hollo et al., 2002) and
at 14 years of age (O’Keeffe, O’Callaghan,
Williams, Najman, & Bor, 2003). As the IUGR
children mature, we recommend continual moni-
toring of their academic achievements and adjust-
ments to changing school requirements, and to
initiate preventative intervention as early as re-
quired.

AN ECOLOGICAL NOTE: FOCUS ON

SCHOOL ADJUSTMENT IN ISRAEL

The setting in Israel offers two unique windows
to study school adjustment of children with
IUGR. First, social and cultural characteristics of
parents of Israeli-born children with IUGR are
different from cohorts located in other countries,
in that they are characterized by relatively low-risk
factors, such as nutritional intake deficits, ex-
tremely low parental education levels, low mater-
nal age at birth, insufficient prenatal care, and
unsatisfactory neonatal and pediatric care. Thus,
the direct effects of IUGR may be studied with
significantly low risk for major confounds. Sec-
ond, the school system in Israel is different from
what is fairly prevalent in the United States in
that kindergarten is not an integral part of school
but rather is a continuation of prekindergarten. It
is possible that children who are at a certain de-
velopmental risk also benefit from going through
this significant school transition at 6 years of age,
rather than, as in the United States, at 5 years of
age. This hypothesis merits further research.

As the IUGR children mature, we
recommend continual monitoring of
their academic achievements and
adjustments to changing school

requirements, and to initiate preventative
intervention as early as required.

It would be interesting to study school ad-
justment of children with IUGR in other parts of
the world. Sporadic studies, conducted to date,
are indicative of interesting differences: Academic
failures were reported in Finland (Hollo et al.,
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2002) and Germany (Weindrich, Jennen-Stein-
metz, Laucht, & Schmidt, 2003); ADHD symp-
toms were reported in Northern Europe in
Finland (Hollo et al., 2002) and in Norway
(Elgen et al., 2002), as well as in Israel (Geva et
al., 2006a). Self-regulation deficits have been re-
ported in the western world (Hille et al., 2001).
Underachievements were reported in Germany
(Weindrich et al.) and in Israel (Geva et al.,
2006a); and social dysfunctions, low self-esteem,
and passivity have been reported in Northern Eu-
rope (Elgen et al., 2002; Hollo et al.). These dif-
ferences elucidate in part cultural and educational
differences that may be of great value for under-
standing the settings and intervention effects on
school adjustment outcome of children with
IUGR.

L IM I TAT IONS

The main limitation of the study was its limited
sample size. We took significant a priori steps to
alleviate the concern with regard to the sample
size. These steps included using an extreme case
paradigm and careful selection of controls. Fur-
ther measures to preclude effects of confounds in-
cluded conservative selection criteria with regard
to possible neonatal confounds, such as selection
of healthy, mostly term neonates with IUGR; use
of a long-term prospective paradigm; rigorous
evaluation of parental variables, such as parental
age and education, parental stress; control over fa-
milial variables, such as family structure and in-
terpersonal relationships among family members
to preclude familial confounds; a strict age at test-
ing to limit maturational components; and no at-
trition. Nevertheless, the concern with regard to
an increased risk for a Type I error warrants repli-
cation of the study with other cohorts using com-
parable prospective paradigms.

IMPL ICAT IONS FOR THE F I ELD

AND FUTURE D IRECT IONS

The main results of the current prospective study
showed that children with IUGR typically per-
form within normal limits, cognitively and aca-
demically, both at kindergarten and first grade;
however, their cognitive and academic achieve-

ments are lower than those of carefully matched
controls. Israeli-born children with IUGR, partic-
ularly boys, tend to have significantly more aca-
demic adjustment difficulties, evident both at
kindergarten and at first grade. They are less cog-
nitively equipped on entry to school and tend to
have lower cognitive abilities than controls. Their
cognitive level affects learning and academic
achievements both prior to school entry and
throughout first grade. Furthermore, higher levels
of impulsive behaviors characterize the IUGR
group compared to controls. Children with
IUGR have deficits in problem solving and a two-
fold increase in the tendency to break rules im-
pulsively.

There are four important implications to the
current study:

1. Educationally, children with IUGR are at
some risk for lower academic reading and
arithmetic achievements and a greater ten-
dency for impulsive behavior already at
kindergarten and first grade. These findings
imply that gathering information about pre-
natal course of development, and IUGR in
particular, may direct educators’ attention to
a potential need for special educational care
and attention. Furthermore, socioemotional
competences of children with IUGR are at
this age not affected and may even serve as a
resource to support learning and mediate
better achievements. Thus, to facilitate the
children’s difficulties in acquiring new aca-
demic skills, we advise that it is important to
get them involved in interactive learning
groups rather than focus on individual tutor-
ing.

2. Pedagogically, academic differences may seem
to be minor but they are already in place
early at kindergarten and at first grade. Even
though overall performance was on average
within normal limits, lower achievements
and a two-fold increase in impulsive behavior
may indicate that these “small effect sizes”
may be nipped in the bud before a full-
blown learning disability diagnosis evolves.

3. Despite the above it was noted that children
in both groups succeeded in adjusting emo-
tionally and socially to first grade. This may
be in part attributed to good intrafamilial
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support from birth through transition to
school.

4. Empirically, the analysis highlights cognitive
and behavioral differences that are associated
with a process that is detectable prenatally.
Results indicate that the IUGR process is re-
lated to long-term cognitive and adjustment
issues that are expressed in the classroom.

According to Greenberg’s (2004) view, “fu-
ture directions are driven by three significant re-
search-to-service challenges faced by practitioners
and researchers. These involve systems integra-
tion across developmental stages, levels of care,
and institutional structures” (p. 1). Our
paradigm followed this challenge: integration
across three developmental stages—neonatal,
kindergarten, and first grade; in a well-controlled
level of care—extreme-case cohort; and in unique
institutional structural settings—kindergarten
and first grade in Israel. We encourage parallel
projects in more extended developmental stages,
in well-controlled level of care cohorts, focusing
on diverse risk factors in other institutional set-
tings, to deepen the understanding of the mecha-
nisms involved in adaptive adjustment to
school-based challenges.
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