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he goals, prospects and methods of the

Longitudinal Israeli Study of Twins (LIST) are
described. This study is interested in children’s proso-
cial development from phenotypic, genetic and
environmental perspectives. It focuses on measuring
prosociality with a multi-trait multi-method approach,
and relating it to children’s general cognitive and
sociocognitive abilities, and to parenting in the family.
Other variables of interest such as children’s tem-
perament and parental values are discussed, as are
ideas for further research.

. _______________________________________________________________________|
Developmental processes play an important role in
determining the relative importance of genetic and
environmental influences on children’s prosocial
behavior (Knafo & Plomin, 2006a, 2006b). In a
longitudinal study of British twins (N = 9400
pairs) aged 2, 3, 4, and 7, the heritability of parent-
rated prosocial behavior increased with age from
.32 to .61, whereas environmental effects shared by
twins decreased from .47 at age 2 to .03 at age 7
(Knafo & Plomin, 2006b). Longitudinal genetic
analyses showed that genetics account for both
change and continuity in prosocial behavior and
that the environment not shared by twins con-
tributes mainly to change (Knafo & Plomin,
2006b). We also addressed the role of parenting.
Parental positive feelings and discipline correlated
positively with prosocial behavior, an effect attrib-
uted mainly to the environment shared by family
members (Knafo & Plomin, 2006a). Furthermore,
genetic factors were responsible for a substantial
part of a negative correlation between parental
negativity and prosocial behavior (Knafo &
Plomin, 2006a).

However, these findings raised additional issues
that could not be answered by the questionnaire-
based reports by Knafo and Plomin (2006a,
2006b). For example, what are the ‘new’ genetic
effects that are responsible for change as children
grow up? Could they be traced back to genetic

influences on cognitive abilities, temperament, or
both (e.g., Russell et al., 2003; Zahn-Waxler et al.,
1982)? What is the role of parenting? Does it
operate, perhaps contrary to most intuitions,
through making children different from their sib-
lings (the nonshared environment, see Asbury et al.,
2003; Deater-Deckard et al., 2001)? Finally,
although a meta-analysis found that prosocial
behavior increased with age during childhood,
assessment methods and type of behavior (e.g.,
sharing vs. help) interacted with age in predicting
the extent of prosocial behavior, calling for further
research (Eisenberg & Fabes, 1998). Therefore, a
developmental study using age-appropriate assess-
ment methods and different types of prosocial
behavior is needed. Especially intriguing is the
question of potentially different genetic influences
on sharing, caring, and helping. These considera-
tions have led to the establishment of the
Longitudinal Israeli Study of Twins (LIST).

At the time of writing, data collection at age 3
had just started (the next wave of data collection is
planned for age 4.5 years). Therefore, no findings
will be presented here. Instead, the author provides
a brief outline of the main questions and methods
of LIST.

Genetic Research in Israel

Molecular genetic research in Israel is very active
(see, e.g., Kaufer et al., 1998; Lev-Maor et al., 2003;
Tirosh et al., 2006). Several groups are involved in
high quality behavior genetics molecular research
(e.g., Auerbach et al., 2001; Ebstein & Belmaker,
1997; Lerer et al., 2003; Shifman et al., 2002;
Yirmiya et al., 2006).
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However, quantitative behavior genetics studies
are still lacking. Notable are the pioneering twin
studies by Guttman and her colleagues (e.g.,
Fischbein et al., 1999) which had a special focus on
twins in the Kibbutzim, a unique Israeli kind of
community. But they are more an exception than
the rule (see Reichenberg et al., 2000, for another
notable exception). It is hoped that LIST will
advance the research basis in Israel, through initiat-
ing a quality longitudinal twin sample to be
followed in later ages to study social development.

Twinning is becoming increasingly common in
Israel, with a 30% increase in multiple births over
the last decade (Israel Central Bureau of Statistics,
2004). This is probably due to a combination of
increasingly advanced fertility and neonatology
technologies and a high cultural importance given
to childbearing. Currently, about 5.1% of Jewish
children in Israel are of multiple births (Israel
Central Bureau of Statistics, 2004). This proportion
is higher than in other countries with twin registries,
such as Australia, Finland, Germany, the
Netherlands, Sri Lanka, Sweden, the United
Kingdom, and the United States (United Nations
Demographic Yearbook, 1999). In Arab families in
Israel, the proportion is lower than among Jews
(3.5%; Israel Central Bureau of Statistics, 2004),
although this proportion is still very high by inter-
national standards. An important implication for
genetically-oriented research on twins in Israel is
that a high number of twins are born with the help
of assisted reproductive technologies, and many of
them are born preterm. Through LIST, families will
be screened for biases in the age of parents, chil-
dren’s health, and other potential implications, in
order to enable valid conclusions to be drawn from
comparing monozygotic and dizygotic twin pairs.

Main Research Questions

The main research questions to be addressed by LIST
are:

(1) What are the phenotypic, genetic, and environ-
mental relations among different modalities of
prosocial behavior? An important distinction has
been made in the scientific literature between two
types of prosocial behavior: Compliant prosocial
behavior and self-initiated prosocial behavior.
Compliant prosocial behavior refers to those
behaviors elicited in response to social require-
ments, whereas self-initiated prosocial behaviors
are voluntarily chosen behaviors (Eisenberg et al.,
1984; Grusec, 1991). This distinction is relevant
to age differences in prosocial behavior
(Eisenberg et al., 1992; Zarbatany et al., 1985)
and in the motivations behind it (Bar-Tal, 1982),
and to the potential effects of parenting
(Eisenberg et al., 1992; Grusec, 1991). A question
we would like to answer, for example, is: Do

individual differences in different kinds of proso-
cial behavior load on the same genetic factors?

(2) What is the role of age in the development of
prosocial behavior? Between ages 3 and 4.5 years,
dramatic changes in children’s sociocognitive abil-
ities occur (Goetz, 2003; Ritblatt, 2000; Sperling
et al., 2000). Could these developments account
for the increase in prosociality around this age, as
reported by Eisenberg and Fabes (1998)? Age dif-
ferences in the extent of different aspects of
prosocial behavior will be studied, and so will the
hypotheses that from age 3 to age 4.5 there will
be an increase in heritability and a decrease in the
importance of shared environmental effects, and
that genetic and environmental factors both con-
tribute to change and stability in prosocial
behavior (Knafo & Plomin, 2006b).

(3) What is the relationship between cognitive abili-
ties and prosocial bebavior? In order to behave
prosocially, children have to identify others’ needs
(Pearl, 1985). They have to perceive social cues
calling for prosocial behavior, and to know how
to provide others with help, resources, or
support. Therefore, cognitive abilities are impor-
tant for prosocial behavior. Indeed, general
cognitive abilities correlate with prosocial behav-
ior moderately (e.g., Zahn-Waxler et al., 1982). It
is also important to study specific sociocognitive
abilities such as cognitive perspective taking (the
ability to understand others’ intentions and infer
others’ knowledge). The phenotypic, genetic and
environmental relationships between prosocial
behavior and cognitive abilities will be studied.
For example, we will investigate whether the rela-
tionship between the sociocognitive ability of
affective perspective taking (knowing others’
affective states) and prosocial behavior is due to
common genetic factors, common environmental
factors, or both.

(4) What is the role of the social context in the
development of prosocial behavior? Studies on
the relationship between prosociality and socio-
economic status (SES) have yielded mixed results
(Burbach et al., 2004; Eisenberg et al., 1993;
Hertz-Lazarowitz et al., 1989; Raviv & Bar-Tal,
1981). We will address this relationship in our
study, using a broad set of indicators of proso-
ciality. Another important social context variable
is parenting. Warm, supportive parenting may
increase prosocial behavior by providing a caring
model for children, and by increasing children’s
willingness to attend to parental messages and
their accuracy in detecting these messages (Knafo
& Schwartz, 2003; Staub, 1979). But the effects
of parenting, especially of the harsh and negative
kind, can partially reflect the child’s genetic ten-
dencies (Knafo & Plomin, 2006a). Using our
longitudinal-genetic design we will address the
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genetic and environmental contributions to the
relationships between parenting and prosociality.

Study Design and Sample

There are about 3100 twin births per year in Israel
(Israel Central Bureau of Statistics, 2004). The 2004
and 2005 birth cohorts constitute the first tier of the
study. The Ministry of the Interior has agreed to
provide contact details for twins’ families, based on
information about mothers giving birth to more than
one child within 24 hours. Families are contacted with
mail surveys regarding children’s temperament and
behavior (see Table 1).

Families in the larger Jerusalem area (an area that
is very diverse in sociodemographic terms), constitute
the second tier of the study. Families in this area were
chosen for observational studies and in-person assess-
ments. We limit ourselves to monozygotic and
same-sex dizygotic twin pairs as the expense and
effort associated with videotaped structured and nat-
uralistic observations put a limit on the sample size
for the observational study. In addition to participat-
ing in the questionnaire phase of the study, they are
contacted by phone by the research team to ask for
participation and set a meeting close to the twins’ 3rd
birthday. In this meeting, experimental measures of
prosocial behavior are taken, tests of general and spe-
cific cognitive abilities are performed, and
mother—child behaviors are videotaped to be coded
later. When participants complete all assessments,
children receive rewards for participation, and
parents are monetarily compensated for their time. A
sample size of 500 pairs is sought for this subsample.

We plan to call families again when the twins are
4.5 years old. To maintain contact with families,
parents are invited between data collection points to

The Longitudinal Israeli Study of Twins (LIST)

enter the study’s website, to browse basic study
results and information about twins, parenting and
child development. A newsletter about twins is
another method used to communicate with families.
The possibility of reaching part of the sample (e.g.,
selected as extreme on one trait for extremes analy-
ses) is also considered.

Measures

Zygosity questionnaire

Twins’ zygosity is determined using an algorithm
based on answers to a parental questionnaire of
physical similarity (Goldsmith, 1991). This question-
naire is also used in the Twins’ Early Development
Study (Plomin et al., 2002). It has been shown to be
over 95% accurate when compared to DNA testing
(Price et al., 2000). DNA tests will be used for an
estimated 5% for which questionnaires may not
provide definite answers.

Demographic variables

Mothers and fathers are asked to provide basic infor-
mation on demographic and health issues (e.g.,
birthweight for the purpose of screening children
with extreme developmental problems). They also
report the demographic characteristics of the family
regarding SES, religion, family size, and so on.
Information about the twins’ social settings (e.g.,
whether they go to preschool or not, and for how
long) is also recorded.

Children’s behavior

We assess twins’ behavior, especially prosocial behav-
ior, from a multi-trait multi-method perspective, using
questionnaires, observation of behavior in a free play
session, and experimental measures. All of the ques-
tionnaires have been translated into Hebrew and

Table 1
Questionnaire Measures of Children’s Development

Scale Source
Temperament
Activity EAS Temperament Survey (Buss & Plomin, 1984)
Sociability EAS
Shyness EAS
(Negative) emotionality EAS

Socioemotional traits
Mastery
Empathy
Prosociality
Psychological problems

Emotional problems SDQ
Conduct problems SDQ
Hyperactivity sDQ
Peer problems sba

The Infant-Toddler Social and Emotional Assessment (ITSEA, Carter et al., 2003)
Kochanska et al., 1994
Strengths and Difficulties Questionnaire (SDQ; Goodman, 1997)
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back-translated into English to ensure the validity of
the translation, and piloted on an independent sample,
as is common practice in cross-cultural research.
Mothers fill out questionnaires including several scales
describing each of the twins, focusing on their tem-
perament, psychological problems, and social
development (mastery, empathy and prosociality —
see Table 1).

The experimental measures of prosocial behavior
are introduced during the testing session, when the
experimenters present to the child a set of situations
which potentially elicit prosocial responses. Self-
initiated (following no direct request) and compliant
(following a specific, nonpressuring request by the
experimenter) sharing, caring and help are assessed,

totaling six measures of prosocial behavior. For
example, self-initiated help is assessed when the exper-
imenter ‘accidentally’ knocks a pencil box on the
floor. She says, ‘Oops,’ continues writing for 20
seconds, and retrieves the pencils for 30 seconds.
Children’s spontaneous help indicates prosocial behav-
ior (Iannotti, 1985). These measures are mostly
adaptations of tasks prevalent in the literature
(Denham, 1986; Eisenberg et al., 1987; Radke-Yarrow
& Zahn-Waxler, 1976; Zahn-Waxler et al., 1992).
Mothers and twins (each twin separately) are given
play dough sets of many colors, and a set of tools for
modeling the dough. They are asked to play freely
with the dough. Videotaped sessions are coded for the
occurrence of several prosocial behaviors (e.g.,

Figure 1
An exemplary item assessing affective perspective taking.

Note: This item is part of an illustrated story that taps several sociocognitive abilities with a single story narrative in which children are asked predetermined questions that assess
their abilities. In this example, Kiki is laughed at by friends, a situation eliciting sadness (Ribordy et al., 1988). The child’s affective knowledge is assessed both expressively
(‘How does Kiki feel now?’) and receptively (‘Can you show me how Kiki looks now?’), a procedure adapted from Denham (1986). Drawing by artist Neta Leshem.
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sharing, helping) that happen as the play develops,
based on Marcus (1986).

Parenting

Because a major interest of this study is in the social-
ization processes, parents are asked to describe
parenting towards each child using the Robinson et
al. (1995) scales, assessing warmth, induction and
reasoning, autonomy support, corporal punishment,
verbal hostility, directiveness, and permissiveness. A
recent review, comparing many parenting scales,
described this measure as good in terms of breadth,
reliability and validity (Locke & Prinz, 2002). In
addition, parents describe their behavior towards
each twin using a scale assessing love-withdrawal
(adapted from Knafo & Schwartz, 2003).

Play sessions are also coded for parenting dimen-
sions, such as parental responsiveness (Kochanska,
1997), parental control (Kochanska & Aksan, 19935),
positive and negative affect (Johnston et al., 2002)
and parental structure and autonomy-support
(Hughes & Gottlieb, 2004).

General cognitive abilities

General cognitive abilities are assessed with the mental
processing scales of the K-ABC (Kauffman Assessment
Battery for Children; Kaufman & Kaufman, 1983), a
relatively culture-free test of abilities such as sequen-
tial processing, memory, and simultaneous processing.
The Israeli version has been tested and normed with
2000 children aged 3 to 12 years, under the supervi-
sion of the Ministry of Education’s Psychological
Services (Peyser et al., 1996), and used extensively
ever since. Suitability for ages 3 to 12 years makes it
appropriate for a longitudinal study.

Sociocognitive abilities

Sociocognitive abilities are assessed with an illus-
trated story that incorporates several tasks from past
studies into a single narrative, presenting children
with stimuli in a consistent, engaging and interesting
manner. While the experimenter reads the story, she
asks the child questions that tap sociocognitive abili-
ties. For example, after story character Kiki (matched
to the child’s sex) is laughed at by friends, a situation
eliciting sadness, the child’s affective knowledge is
assessed both expressively and receptively (procedure
adapted from Denham, 1986): The child is asked
how Kiki feels, and is then shown three faces of Kiki
expressing different emotions (e.g., sad, angry, dis-
gusted) to choose from (see Figure 1). This is one of
five situations adapted from vignettes by Ribordy et
al., (1988) to assess affective perspective taking. Five
tasks (Wellman & Wooley, 1990; Yuill et al., 1996)
assess desire understanding, presenting children with
story characters’ focused desires and asking for their
behavior following occurrences, such as not finding
what they wanted or finding a substitute. Another
aspect of cognitive perspective taking includes three
false-belief tasks (Harris et al., 1989). For example,
children are required to ignore their knowledge of

The Longitudinal Israeli Study of Twins (LIST)

the unexpected contents of a box (the Smarties task)
or an object’s unexpected location (Sally-Ann task;
Wimmer & Perner, 1983).

Additional Research Questions
and Potential for Collaboration

The data collected in LIST are expected to provide
answers for other important developmental questions
regarding prosocial behavior and other traits of inter-
est. For example, there is evidence that temperament is
related to prosocial behavior (Russell et al., 2003).
Our data will enable an investigation of the extent to
which genetic factors are responsible for this associa-
tion. Similarly, parental values are similar to a certain
extent to the values of children (Knafo, 2003; Knafo
& Schwartz, 2004). Parental values also predict chil-
dren’s prosocial behavior (Eisenberg et al., 1992). The
role of parents’ values will be looked at (using the
Portrait Values Questionnaire; Knafo & Schwartz,
2003; Schwartz & Rubel, 2005), in order to investi-
gate whether these relationships reflect shared
environmental influences. Finally, discussions with
many parents of twins in Israel show a recurrent
theme: Parents of twins are willing to help research,
but they want to feel they get something ‘in return’.
Therefore, a part of our study will focus on twin-spe-
cific developmental issues.

The study will lay the foundation for further
research at age 6 and older. As data collection contin-
ues, it is likely that new research questions will arise.
Primarily, we will seek to incorporate a molecular
genetic aspect within this study. In addition to identi-
fying DNA markers relevant to prosocial behavior, we
hope this will constitute a valuable source of informa-
tion on the genetic influences on children’s behavior in
other domains. It will also provide a framework for
collaboration with researchers from related fields and
from other countries interested in children’s personal-
ity, social, and cognitive development.
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