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A mul tidimensional  peer  nomination inventory (MPNI; 30 i tems) and paral lel  versions – MPNI-
Teacher  and MPNI-Parental  Rating Forms (37 i tems each) – were developed dur ing a major  new
Finnish study of fami l ies wi th twins. The twins (477 gi r ls and 467 boys) were 12 years old,
representing subsets of three nationwide Finnish twin cohor ts (b. 1983–1985). They were enrol led
in 503 school  classes, and the total  number  of chi ldren par ticipating in peer  nominations was
12 937. Three main factors were extracted from peer  nominations and teacher  and parental
assessments. Intercorrelating sub-components were found, especial ly in parental  assessments.
Scales were formed, accordingly, for  Behavioral  Problems (including Hyperactivi ty-Impulsivi ty,
Aggression, and Inattention), Emotional  Problems (including Depression and Social  Anxiety), and
Adjustment (including Constructiveness, Compl iance, and Social  Activi ty). A framework for  the
development of the mul tidimensional  inventory was a model  of emotional  and behavioural
regulation. Peer  nominations were most rel iable, whi le parental  assessments, al though mostly
satisfactory, were least rel iable. Resul ts provided evidence of concurrent val idi ty of peer-
referenced assessment, using teacher  assessments as cr i ter ia; correlations between assessments of
peers and parents were lower. The inventory has discr iminative val idi ty. Intra-pai r  correlations of
monozygotic co-twins were higher  than correlations of same-sex (SS) and opposi te-sex (OS)
dizygotic (DZ) co-twins for  al l  scales across al l  three assessors, and peer  nominations of both SS
and OSDZ co-twins yielded correlations significantly greater  than zero for  al l  scales. A l l  scales,
except Depression and Social  Anxiety, di fferentiated boys from gi r ls.
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Introduction

The first aim of the present study was to develop a
mul tidimensional  peer nomination inventory, wi th
paral lel  versions for teacher and parental  assess-
ments, for the study of chi ldren’s social  behaviour,
and to investigate concurrent and discriminative
val idi ty of these assessments wi th a new Finnish
twin sample. As these are the first data reported from
the new Finnish twin study, a second aim is to
introduce that current study, which we cal l
FinnTwin12.

Avai lable peer nomination inventories are l imi ted
in content. They have been developed for assess-
ment of aggression,

1
prosocial  behaviour,

2
depres-

sion,
3

or chi ldren’s peer status.
4

Peer nomination
content varies from study to study, and no peer
nomination inventory which covers diverse dimen-
sions of social  behaviour, and which has been used
in diverse studies, is avai lable.

The peer nomination method is based on the
Guess-Who technique original ly presented by Hart-
shorne and May in 1929,

5
in which chi ldren’s social

reputations were assessed by thei r peers. Peer nom-
ination wi th mul tiple informants is a technique that
can detect characteristics of chi ldren’s social  behav-
iour not evident to adul ts. Wi th mul tiple peer
informants, assessments are not sensi tive to gener-
al ised conceptions that may bias assessments by
adul ts.

Peer assessments have been obtained by two
procedures. In one, al l  classmates are assessed on al l
studied characteristics contained in a given scale

6

(eg ‘Starts bul lying’ rated on a three-point scale:
1 = never, 2 = sometimes, 3 = often). In the al ternate
procedure, peers choose classmates who best fi t a
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given characteristic (eg ‘Which of your classmates
bul ly smal ler and weaker kids?’). The latter pro-
cedure, cal led peer nomination, is less demanding
and less time consuming than peer assessment, since
assessors concentrate on the ‘very typical ’ end of the
assessment scale. By calculating the ‘votes’ given by
classmates to each individual  (and corresponding
percentages of the maximum number of votes), a
ranking order of individuals can be created for each
studied characteristic. The concurrent val idi ty of
peer nominations, using teacher assessments as
cri teria, has proved encouraging.

7

Most characteristics studied in peer nominations
or peer assessments have concerned overt behaviour.
Few peer nomination studies have focused on
chi ldhood anxiety and depression, al though
anxieties and fears may be qui te prevalent in school -
age chi ldren,

8,9
and a need for the classification of

chi ldhood depression has been recognised.
10

It has
been questioned how rel iably chi ldren can assess
internal ising behaviours, but some findings show
that chi ldren are indeed able to identi fy symptoms of
anxiety and depression in thei r peers.

11

The present study continues a methodological
development started during the Jyväskyl ä Longi tudi -
nal  Study of Personal i ty and Social  Development,
conducted by Pulkkinen. The study began in
1968,

12,13
when a mul tidimensional  33-i tem peer

nomination inventory and i ts paral lel  teacher assess-
ment version were developed for the study of 8-year-
old chi ldren’s social  behaviour. A framework for the
selection of i tems was a two-dimensional  impulse
control  model ,

14,15
recently modified and relabel led

as a model  of emotional  and behavioural  regulation
(Figure1

16,17
). The development of the mul tidimen-

sional  peer nomination inventory (MPNI), and i ts

teacher and parental  rating forms was continued in
the same framework, because empirical  findings
based on peer nominations and teacher assessments
have supported the assumptions of the ci rcumplex
model .

16
Data have confirmed the predictive value of

the model  over 20 years.
18–21

Good sel f-control  in
chi ldhood predicted good social  adjustment at a
later age. Conversely, chi ldren wi th problems in sel f-
control  were more l ikely than chi ldren wi th good
sel f-control  to experience accumulated problems in
social  functioning during the course of thei r devel -
opment. Problems in social  functioning included
alcohol  abuse, antisocial  behaviour, and an unstable
employment history.

Emotional  regulation helps maintain internal
arousal  wi thin a manageable, optimal  performance
range, whereas behaviour regulation helps adjust
reactions to external  ci rcumstances. As described
elsewhere,

16
the model  includes inhibi tory and

enhancing processes: the neutral isation and intensi -
fication of emotion and the suppression and activa-
tion of behaviour. The model  suggests two major
types of behaviour characterised by poor sel f-con-
trol , TypeA and D, paral lel  to the most frequently
referred dimensions of chi ldren’s social  behaviour,
external ising and internal ising behaviour, respect-
ively.

22
According to Edelbrock and Achenbach,

23

the former set of behaviour is evident in acting-out
behaviour such as aggression, hyperactivi ty and
del inquency, and the latter in depression and social
wi thdrawal . Two major types of behaviour charac-
terised by good sel f-control  (TypesB and C) are
paral lel  to spontaneous and compl iant prosocial
behaviour, respectively.

24
TypeC (eg compl iance)

means behaviour where both emotion and behaviour
are control led or inhibi ted. It di ffers from the other
type of inhibi ted behaviour, TypeD (eg anxiety), in
the control  of emotion. In TypeC, emotional  balance
is maintained, whereas emotional  imbalance or
undercontrol  is typical  of TypeD. TypeB (eg con-
structiveness), on the other hand, includes overt
behaviour wi th wel l -control led emotion. An
individual  behaving constructively considers other
people’s needs and rights, and adjusts thei r own
needs and rights to offer a mutual ly acceptable outlet
from an emotional ly arousing si tuation. It di ffers
from the other type of overt behaviour, TypeA (eg
aggression), in the control  of emotion paral lel  to
Compl iance and Anxiety: in TypeB, emotional  bal -
ance is maintained, whereas emotional  imbalance or
low control  is typical  of TypeA.

Pulkkinen’s original  peer nomination inven-
tory

12,13
included i tems for di fferent types of aggres-

sion (di rect, indi rect, proactive, reactive, physical ,
verbal , and facial ), social  anxiety, compl iance, and
constructiveness, and for the ‘reference axis’, poor

Figure1 A model  of emotional  and behavioral  regulation (Pulk-
kinen, 1995)
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and weak sel f-control  and social  activi ty and passiv-
i ty. These i tems form the core of the revised
mul tidimensional  inventory presented here,
al though some i tems were omi tted, new i tems
added, and some were modified in wording. Items
for indi rect aggression were changed to emphasise
social  manipulation (‘Goes round tel l ing people’s
secrets to others’) instead of outbursts of anger
(‘Displays aggression toward some object’), because
gi rls tend to avoid si tuations where di rect confronta-
tion is requi red to solve problems, for example, by
manipulating the peer group.

25–27

Addi tional  i tems were added to include hyper-
activi ty-impulsivi ty, inattention, and depression in
the inventory. Based on a study by McGee and
Wi l l iams,

28
depression was expected to correlate

wi th anxiety and represent TypeD behaviour of the
model . Correspondingly, hyperactivi ty was expected
to correlate wi th aggression as found in several
studies

29–31
and represent TypeA behaviour of the

model . In the Diagnostic and Statistical  Manual  of
the American Psychiatric Association (DSM IV,
1994), Attention-Defici t/Hyperactivi ty Disorder is
diagnosed ei ther on the basis of the symptoms of
inattention or on the basis of the symptoms of
hyperactivi ty-impulsivi ty.

A l though the co-occurrence of behavioural  prob-
lems has been demonstrated in many cases, inves-
tigators have started to di fferentiate between
subjects who are aggressive, but not hyperactive,

32,33

aggressive, but not inattentive,
34

and aggressive, but
not prosocial .

35,36
Further, depressive subjects who

experience symptoms of anxiety have been di ffer-
entiated from subjects who express symptoms of
depression only.

28,37

In research on chi ldren’s behavioural  and emo-
tional  problems, the question of si tuational  specific-
i ty has often been raised. Typical ly, low correlations
between di fferent informants have been perceived as
evidence of low val idi ty of the measure. In the
absence of defini te cri teria of what consti tutes a
val id measure, i t is very important to obtain assess-
ments from di fferent informants. Achenbach, McCo-
naughy, and Howel l

38
studied cross-informant agree-

ment meta-analytical ly. Of 119 studies which were
reviewed, 23 deal t w i th agreement between peers
and teachers; the mean correlation was found to be
0.44. Other studies have also shown that concurrent
val idi ty between peer and teacher assessments is
usual ly moderate.

11,39
The mean correlation between

teacher and parental  assessments is lower, 0.27 in
26 studies.

38
When parental  assessments have been

compared wi th those of other informants, the great-
est agreement has been between mothers and fathers,
fol lowed by mothers and teachers.

40,41
The poorest

agreement is between chi ldren’s sel f-assessments
and those by adul ts,

42
wi th parents 0.25 in 11 studies

and teachers 0.20 in 17 studies.
38

The 119 studies
reviewed by Achenbach et al

38
did not include any

in which the agreement between peer nominations
and parental  assessments was compared.

One aim of the present study was to investigate the
agreement between di fferent informants, ie to assess
concurrent val idi ty of peer nominations using
teacher and parental  assessments as cri teria. It was
expected that concurrent val idi ty of peer nomina-
tions wi l l  be higher when teacher, rather than
parental , assessments are used as cri teria, because
peers and teachers observe chi ldren’s behaviour in
common school  settings. Addi tional  aims of this
study were to evaluate the internal  structure, rel ia-
bi l i ty, and discriminative val idi ty of the mul ti -
dimensional  inventory wi th data from twin
chi ldren.

Compared wi th Achenbach’s Chi ld Behavior
Checkl ist (CBCL),

43
the mul tidimensional  inventory

developed in the present study covers both behav-
ioural  and emotional  problems included in the
CBCL, but also both active and passive adjusted
behaviour – a broader coverage of chi ldren’s social
behaviour. According to the model  in Figure1,
which was used as a heuristic framework for the
construction of the peer nomination inventory, the
inventory includes four major components (TypesA
to D). We expected them to consti tute the internal
structure of the inventory.

Discriminative val idi ty was studied, first, in rela-
tion to gender di fferences. It was expected that
TypeA behaviour would be more common among
boys than gi rls,

34
whereas gi rls were expected to

exhibi t TypeD behaviour
9,44,45

and TypesB and C
behaviour

46,47
more than boys. Second, discrim-

inative val idi ty was evaluated in the relative resem-
blance of monozygotic and dizygotic tw ins: larger
intra-pai r di fferences were expected among the
dizygotic tw in pai rs, because research by others

48–51

has found consistent evidence of genetic effects on
chi ldren’s behavioural  characteristics assessed by
parental  ratings on the CBCL. We extend these
reports, using assessments from peers and teachers,
as wel l  as parents, on twin samples that are age-
standardised and representative of both same and
opposi te sex DZ twin pai rs.

Method

Participants

The reported data are from a current longi tudinal
study of behavioural  development and heal th habi ts,
FinnTwin12, which wi l l  ascertain and study about
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2800 twin pai rs from five consecutive and complete
bi rth cohorts of 12-year-old Finnish twin chi ldren.
Data here reported were col lected on intensively-
studied subsets of the first three of five nationwide
bi rth cohorts. In 1994 to 1996, al l  Finnish fami l ies
wi th twins born in 1983 to 1985 were identified from
the nation’s Central  Population Registry as part of
Finnish Twin Cohort studies.

52
Eighty-seven percent

of the identified fami l ies returned a questionnai re on
the twins’ chi ldhood development and medical
history. Permission to contact schools attended by
the twin chi ldren, to obtain teacher and peer assess-
ments, was obtained from 92.7% of these respondent
fami l ies.

Peer nominations were col lected for a sub-sample
of tw ins (about 40% of al l  tw in pai rs in each cohort)
selected for intensive fol low-up. The selection was
made randomly from fami l ies throughout the enti re
country for about hal f of the intensively studied
subjects; the random subsample was enriched wi th
an ‘at risk’ subsample of tw ins selected on the basis
of thei r parents’ scores on the Malmö-modified
Michigan Alcohol ism Screening Test,

53
first used in

Finland by Seppä.
54

The three-year sub-sample consisted of 477 twin
gi rls and 467 twin boys, and these 944 twins were
included in al l  analyses requi ring nei ther zygosi ty
confirmation nor data from the co-twin. Compari -
sons of MZ and DZ twins were l imi ted to pai rs of
confirmed zygosi ty wi th complete data from both
co-twins in each pai r. Sample sizes for these compar-
isons were 154 MZ pai rs, 132 same-sex DZ pai rs, and
127 opposi te-sex dizygotic tw in-pai rs. Zygosi ty was
determined from twins’ perceived simi lari ty and
confusabi l i ty of appearance, as reported by the twins
and thei r parents in mai led questionnai res; the
questionnai re i tems have been val idated against
blood-typing.

55
Zygosi ty could not be assigned from

a questionnai re on n = 45 same-sex pai rs (thei r
zygosi ty awai ts DNA confirmation), and MPNI data
were missing or incomplete in 28 pai rs (including
nine pai rs of known zygosi ty, 4 MZ and 5 DZ, in
which one twin was in a special  education class,
prohibi ting col lection of peer nomination data).

Permission to conduct peer nominations at school
was sought from school  principals; permission was
obtained from 99%. Teacher and parental  assess-
ments of tw ins’ social  behaviour, col lected by mai led
questionnai res, were avai lable for al l  tw ins in the
sub-sample. The twins were in 503 school  classes;
classroom teachers for each of the 503 classes partici -
pated in teacher assessments, and the classes
included 12 937 pupi ls who participated in peer
nominations. Two-thi rds of parental  assessments
were reported to have been fi l led in by the mother,
and one-thi rd by both parents jointly.

Measures and variables

The mul tidimensional  inventory of chi ldren’s social
behaviour used in this study was developed for peer
nomination (MPNI; the Mul tidimensional  Peer
Nomination Inventory). Parental  and Teacher Rating
Forms were developed from the MPNI. The MPNI
included 30 i tems; seven i tems were added to Paren-
tal  and Teacher Rating Forms for enriching coverage
of Attention-Defici t/Hyperactivi ty Disorder (Inatten-
tion and Hyperactivi ty-Impulsivi ty), anxiety, and
depression (see Appendix).

The core i tems of the MPNI were developed by
Pulkkinen

12,13
to represent a model  of emotional  and

behavioural  regulation. Items for assessment of four
behavioural  types – aggression, anxiety, construc-
tiveness and compl iance – were included in the
inventory. Addi tional  i tems

56
originated from di ffer-

ent studies: they concerned indi rect aggression,
27

internal ising and external ising problems,
43,57

and
Attention-Defici t/Hyperactivi ty Disorder (DSM-IV;
American Psychiatric Association, 1994). A series of
pi lot studies was carried out for i tem selection and
for finding wording appropriate for the i tems, to
adjust to the age of chi ldren, as suggested by
Banbury and Wel l ington.

58

Peer nominations were made in classroom set-
tings, under the supervision of a member of our
research staff. Except for the first two i tems, MPNI
i tems were presented in mixed order. Each pupi l  was
given a pad wi th 32 pages. The first two i tems, ‘Who
are you?’ and ‘Which of your classmates are absent
from school  today?’, provided practice wi th the
demands of the method. A l l  pages were simi lar, and
included the forenames of al l  classmates, divided by
gender and presented in alphabetical  order. A l l
MPNI questions (eg ‘Which of your classmates may
hurt other kids when they’re angry, for instance, by
hi tting, kicking, or throwing things at them?’) were
read by the research assistant, and the pupi ls were
asked to respond by crossing out names of those
classmates who often engage in the behaviour
described. Pupi ls were asked to nominate three
female and three male classmates, i f possible, who
best fi t the described behaviour of each MPNI i tem.
Each pupi l  in the class received some number of
nomination ‘votes’ for each i tem; these were
expressed as a percentage, a ratio of received votes to
the maximum number of votes the pupi l  could have
received.

In the Parent Rating and Teacher Rating Forms of
MPNI, the i tems were presented in the form of
statements (eg ‘Hurts other kids when they’re
angry…’). The teachers and parents were asked to
rate each twin on every i tem on a four-point scale
where 0 = does not apply, 1 = appl ies sometimes,
but not consistently, 2 = certainly appl ies, but not in

Peer nomination inventory
L Pulkkinen et al

277

https://doi.org/10.1375/twin.2.4.274 Published online by Cambridge University Press

https://doi.org/10.1375/twin.2.4.274


a pronounced way, and 3 = appl ies in a pronounced
way.

Data analysis

The structure of the Mul tidimensional  Inventory
was studied using a factor analysis (PAF) and
varimax rotation. An eigenvalue larger than one was
used as a cri terion to derive the scales. Varimax
rotation was chosen because the components of
social  behaviour were orthogonal ly related in the
model  (Figure1). Sub-components of the correlating
variables of the major factors were studied wi th
further factor analyses and obl imin (Kaiser normal -
isation) to extract possible specific components from
a more homogeneous set of variables. Coefficients
alpha were calculated to assess rel iabi l i ty of the
scales formed on the basis of the factor analyses. The
concurrent val idi ty of the assessments was evaluated
wi th correlation coefficients between peer nomina-
tions, teacher, and parental  assessments on both
scale and i tem level . The analyses were repl icated
wi th a random hal f sub-sample that included only
one co-twin from each twin pai r. Those resul ts
confirmed the findings reported here on the ful l
sample. The discriminative val idi ty of the inventory
was studied by comparing, for each scale, the means
of gi rls and boys, and the intra-pai r correlations of
MPNI ratings of MZ, same-sex DZ, and opposi te-sex
DZ twin pai rs.

Resul ts

Internal structure of the inventory

A factor analysis (principal  axis method and varimax
rotation) of the MPNI and the Teacher and Parent
Forms of i t resul ted in three factors. The first factor
was loaded by i tems for Hyperactivi ty-Impulsivi ty
(‘Is restless’, ‘Does not wai t for his turn’), Aggression
(‘Hurts other chi ldren when angry’), and Inattention
(‘Has poor concentration’). Compl iance (eg ‘Is peace-
able’) loaded negatively on this factor. The first factor
describes poor control  over behaviour which causes
social  problems by violating social  order or other
people’s rights, and was identified as Behavioral
Problems. It explained 34.1% of the variance of peer
nominations (PN), and 31.7% and 18.5% of the
variance of teacher ratings (TR) and parental  ratings
(PR), respectively. Factor analyses wi th obl imin
rotation on the i tems that loaded on the first factor
did not reveal  significant components for PN, but for
TR and PR intercorrelating factors for Hyperactivi ty-
Impulsivi ty, Aggression, and Inattention emerged; in
PR, aggression also divided into di rect Aggression
and Indi rect Aggression.

The second factor was loaded by Constructive-
ness, which reflects consideration of other people’s
rights and needs (‘Tries to act reasonably’), Com-
pl iance, which reflects emotional  balance (‘Is peace-
able’), and Social  Activi ty, including leadership,
populari ty, and interaction wi th other chi ldren. The
second factor describes strong control  of behaviour
and emotions, and was identified as Adjustment. It
explained 17.6% of the variance of PN, and 10.6%
and 6.2% of the variance of TR and PR, respectively.
Further factor analyses wi th obl imin rotation wi th
the i tems that loaded on the second factor resul ted in
separate components for Constructiveness and Com-
pl iance for al l  informants (peers, teachers, and
parents). A thi rd component was Social  Activi ty. A
fourth component was formed by Helping Behaviour
(‘Lends a helping hand’ and ‘Stands up for smal ler
and weaker peers’) for TR only.

The thi rd factor was loaded by i tems for anxiety
and depression. In PN, the highest loading was on
the i tem ‘Is frightened and nervous about new things
or new si tuations’, and in TR and PR on the i tem
‘Worries a lot’. Negative loadings were obtained on
the i tems for Social  Activi ty. The factor describes
poor emotional  control  that renders one’s l i fe di ffi -
cul t and causes personal  problems. It was identified
as Emotional Problems. Further factor analyses wi th
obl imin rotation wi th the i tems that loaded on this
factor showed that PN and TR were not divided into
components, but two correlating components,
Depression and Social  Anxiety, emerged in PR.

An i tem for victimisation (‘Gets teased and
taunted a lot’) was included in teacher and parental
assessments. It was loaded on the factor for Emo-
tional  Problems. If i t was included in a further factor
analysis of PR wi th an obl imin rotation, i t was not
loaded on the Depression or Social  Anxiety factors,
but rather formed wi th lonel iness a separate factor
for Social  Isolation.

In the Appendix, the i tems are grouped according
to the components extracted; the i tems wi th the
highest loadings on each factor are l isted first
(loadings higher than 0.30 were considered). The
three major factors: Behavioural  Problems, Emo-
tional  Problems, and Adjustment were very simi lar
for PN, TR, and PR. They can be divided into sub-
components as shown in the Appendix, i f more
specific scale measurement is needed.

Internal consistency

Scale rel iabi l i ty was studied using coefficients alpha
(Table1). The rel iabi l i ty of peer nominations was
high, especial ly for Behavioural  Problems and i ts
sub-scales. The rel iabi l i ty of the three major scales
was also satisfactory for teacher and parental  assess-
ments. Parental  assessments of subscales were less
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rel iable for Social  Anxiety and Compl iance. Rel iabi l -
i ty coefficients of teacher assessments fel l  between
those of peer nominations and parental  assessments
for most scales. In Emotional  Problems, the overal l
level  of rel iabi l i ty was lower than in the two other
main scales, and di fferences between the informants
in the size of rel iabi l i ty coefficients were smal ler.
Compared wi th boys, gi rls’ depression and anxiety
were less rel iably rated by peers, al though gender
di fferences were general ly smal l  in the internal
consistency of the scales.

Concurrent val idi ty of ratings

Correlation coefficients between the corresponding
i tems for peer nominations, teacher and parental
assessments revealed that, for most i tems (25 out of
30), correlations were significantly higher between
PN and TR (0.39 on average) than between PN and
PR (0.19 on average) or between TR and PR (0.22 on
average). The latter did not di ffer significantly from
each other. The highest correlation (0.59, P < 0.001)
between PN and TR was found for the i tem ‘Is
restless’, and the lowest correlation (0.10, P < 0.01)
for the i tem ‘Wi thdraws from a di fficul t si tuation and

starts doing something else’, which correlated wi th
Compl iance in PN, but wi th Emotional  Problems in
TR.

The correlations between di fferent informants for
each scale are shown in Table2. Correlations
between PN and TR were higher than those between
PN and PR or between TR and PR. Correlations were
qui te simi lar for boys and gi rls, al though agreement
was sl ightly higher in assessing boys’ than gi rls’
behaviour. Concurrent val idi ty was highest for
Behavioral  Problems.

Discriminative val idi ty

Gender di fferences To study the discriminative
val idi ty of the measures, gender di fferences in mean
ratings were examined using t-test of independent
samples (Table3). Comparisons between gi rls and
boys showed that boys scored higher than gi rls on
the scales for Behavioral  Problems, whereas gi rls
scored higher than boys on Adjustment. For Emo-
tional  Problems, a sl ight gender di fference existed
only in peer nomination, Social  Anxiety being
higher in gi rls than in boys. For Depression, boys
and gi rls did not di ffer.

Table 1 Rel iabi l i ty of the scales for peer nominations, teacher and parental  assessments: coefficients alpha (477 gi rls, 467 boys)

Peer nomination Teacher assessment Parental assessment
Scales Girls Boys Girls Boys Girls Boys

Behavioral  Problems 0.95 0.97 0.93 0.94 0.83 0.87
Hyperactivi ty-Impulsivi ty 0.91 0.96 0.90 0.94 0.75 0.82
Aggression 0.92 0.94 0.85 0.87 0.66 0.70
Inattention 0.92 0.95 0.80 0.84 0.62 0.66

Adjustment 0.91 0.91 0.85 0.87 0.75 0.78
Constructiveness 0.93 0.93 0.82 0.83 0.75 0.77
Compl iance 0.79 0.79 0.67 0.73 0.47 0.54
Social  Activi ty 0.82 0.85 0.67 0.71 0.50 0.55

Emotional  Problems 0.75 0.87 0.77 0.82 0.67 0.68
Depression 0.66 0.79 0.70 0.75 0.61 0.60
Social  Anxiety 0.68 0.81 0.69 0.74 0.46 0.43

Table 2 Correlations between peer nominations, teacher parental  assessments (477 gi rls and 467 boys) for each scale

Peer/Teacher1 Teacher/Parent2 Parent/Peer1

Scales All Girls Boys All Girls Boys All Girls Boys

Behavioral  Problems 0.62a 0.58 0.65c 0.47b 0.37 0.46c 0.38b 0.38 0.35
Hyperactivi ty-Impulsivi ty 0.58a 0.55 0.63c 0.44b 0.35 0.43 0.34b 0.31 0.36
Aggression 0.56a 0.54 0.56 0.29b 0.19 0.34c 0.22b 0.20 0.22
Inattention 0.52a 0.45 0.57c 0.48a 0.40 0.46 0.37b 0.36 0.35

Adjustment 0.52a 0.48 0.54 0.34b 0.40d 0.23 0.24b 0.22 0.22
Constructiveness 0.51a 0.46 0.50 0.31b 0.30 0.26 0.30b 0.23 0.28
Compl iance 0.48a 0.36 0.49 0.32b 0.31 0.28 0.22b 0.14 0.26c
Social  Activi ty 0.55a 0.48 0.58 0.30b 0.37d 0.21 0.24b 0.25 0.23

Emotional  Problems 0.34a 0.36 0.33 0.29 0.29 0.41 0.24b 0.28 0.24
Depression 0.30a 0.29 0.33 0.28 0.38 0.47 0.18b 0.25 0.22
Social  Anxiety 0.32a 0.37 0.32 0.24 0.20 0.28 0.25b 0.26 0.24

See Appendix. A l l  correlations are significant at P<0.001 level  except Parent/Peer correlation for Compl iance in gi rls (P<0.01).
1Spearman rank order correlations; 2Product moment correlations; a: correlation di ffers significantly from that marked by b;
c: correlation is significantly higher for boys than gi rls; d: correlation is significantly higher for gi rls than boys.
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Comparison between monozygotic and dizygotic
twins In a further test of discriminative val idi ty of
the MPNI, intra-pai r correlations between mono-
zygotic (MZ), same-sex dizygotic (SSDZ), and oppo-
si te-sex dizygotic (OSDZ) twins were calculated
(Table4). Consistently, across scales and across
informants, correlations were higher for MZ
co-twins, wi th less variation across assessors in MZ
correlations than in those for DZ co-twins. But across
informants, significant simi lari ty was also found for
both SSDZ and OSDZ twins; peer nominations and
teacher ratings yielded significant correlations for
DZ twins across al l  MPNI scales, and wi th but two

exceptions, that was also true for correlations
derived from parental  ratings. Absolute intra-pai r
di fference scores were compared for MZ and DZ
twin pai rs, as other researchers (eg Goodman and
Stevenson

48
) have reported greater intra-pai r di ffer-

ences in DZ co-twins in parental  and teacher
assessments of social  behaviours; we repl icated
those resul ts wi th peer nominations on the MPNI, as
addi tional  evidence of i ts discriminative val idi ty.
Compared wi th MZ twin pai rs, absolute intra-pai r
di fferences were greater for both same-sex and
opposi te-sex DZ twins, across al l  scales and across
al l  three sets of raters.

Table 3 Gender di fferences in the means of the scales for peer nominations, teacher assessments and parental  assessments; t-test

Peer nomination Teacher assessment Parental assessment
Scales Girls Boys Girls Boys Girls Boys

n 477 467 477 467 477 467

Behavioral  Problems M 12.3 18.6* * * 0.49 0.88* * * 0.60 0.79* * *
SD 13.8 20.9 0.48 0.65 0.35 0.41

Hyperactivi ty-Impulsivi ty M 14.2 20.5* * * 0.45 0.92* * * 0.62 0.85* * *
SD 16.8 24.2 0.56 0.81 0.44 0.56

Aggression M 12.1 17.0* * * 0.53 0.79* * * 0.57 0.65* * *
SD 12.6 18.0 0.57 0.68 0.38 0.42

Inattention M 10.5 18.2* * * 0.48 0.93* * * 0.60 0.85* * *
SD 15.6 24.2 0.48 0.45 0.46 0.51

Adjustment M 20.0* 18.1 1.97* * * 1.69 2.11* * * 1.95
SD 12.4 12.4 0.50 0.57 0.37 0.39

Constructiveness M 19.7* * * 15.8 1.94* * * 1.62 2.22* * * 2.01
SD 15.5 15.5 0.63 0.66 0.49 0.52

Compl iance M 17.8* 15.9 2.07* * * 1.72 1.90* * * 1.73
SD 13.8 13.9 0.63 0.73 0.48 0.52

Social  Activi ty M 22.5 22.5 1.92* * * 1.75 2.23* * 2.13
SD 16.2 17.8 0.64 0.67 0.51 0.54

Emotional  Problems M 10.9* 9.5 0.79 0.75 0.78 0.78
SD 9.3 11.0 0.54 0.59 0.42 0.43

Depression M 10.4 9.5 0.67 0.67 0.75 0.76
SD 8.8 10.9 0.50 0.55 0.43 0.42

Social  Anxiety M 11.4* 9.5 0.91 0.83 0.82 0.80
SD 12.4 12.5 0.74 0.75 0.58 0.58

* P<0.05. * * P<0.01. * * * P<0.001.

Table 4 Correlations between monozygotic (MZ), same-sex dizygotic (SSDZ), and opposi te-sex dizygotic (OSDZ) co-twins

Peer nomination1 Teacher assessment2 Parental assessment2

Scales OSDZ SSDZ MZ OSDZ SSDZ MZ OSDZ SSDZ MZ
n= 127 132 154 127 132 154 127 132 154

Behavioral  Problems 0.32 0.48 0.72* * * 0.50 0.60 0.84* * * 0.33 0.39 0.77* * *
Hyperactivi ty-Impulsivi ty 0.29 0.44 0.70* * * 0.43 0.54 0.87* * * 0.21 0.11a 0.77* * *
Aggression 0.33 0.51 0.76* * * 0.46 0.59 0.82* * * 0.53 0.55 0.74* * *
Inattention 0.25 0.44 0.71* * * 0.53 0.61 0.79* * * 0.22 0.38 0.68* * *

Adjustment 0.42 0.37 0.79* * * 0.44 0.60 0.82* * * 0.37 0.46 0.83* * *
Constructiveness 0.42 0.39 0.78* * * 0.53 0.59 0.85* * * 0.42 0.38 0.81* * *
Compl iance 0.38 0.42 0.70* * * 0.38 0.57 0.82* * * 0.22 0.20 0.68* * *
Social  Activi ty 0.53 0.44 0.82* * * 0.38 0.50 0.78* * * 0.25 0.26 0.61* * *

Emotional  Problems 0.51 0.41 0.79* * * 0.44 0.52 0.69* * * 0.33 0.29 0.59* * *
Depression 0.42 0.39 0.77* * * 0.49 0.54 0.57 0.36 0.42 0.43
Social  Anxiety 0.48 0.39 0.78* * * 0.41 0.51 0.80* * * 0.24 0.12a 0.64* * *

Di fference between MZ and DZ correlations: * * * P<0.001. * * P<0.01. a=non significant correlation.
1Spearman rank order correlations.
2Product moment correlations.
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Discussion

Resul ts confirm that the mul tidimensional  inventory
developed for peer nomination, and teacher and
parental  assessments is rel iable and has both con-
current and discriminative val idi ty. The internal
structure of the MPNI, MPNI Teacher Form, and
MPNI Parental  Form, could be described in terms of
three major dimensions: Behavioral  Problems, Emo-
tional  Problems, and Adjustment. Except for the
Q-sort,

59
avai lable behavioural  checkl ists or invento-

ries concern ei ther behavioural  or emotional  prob-
lems, or both, such as the widely used instrument by
Achenbach.

43
Many instruments, such as the Behav-

ior Assessment System for Chi ldren
60

are complex
by content, and not usable for peer nomination.

The rel iabi l i ty was very high for Behavioral
Problems, which means that there was a redundancy
in i tems; a smal ler number of i tems would be
sufficient for the rel iable assessment of behavioural
problems. The rel iabi l i ty of the scale for Emotional
Problems showed that chi ldren can indeed identi fy
symptoms of anxiety and depression in thei r class-
mates, as Ezpeleta et al

11
have argued.

The discriminative val idi ty of the mul tidimen-
sional  inventory was good. As expected, peer nomi-
nations di fferentiated between boys and gi rls: boys
were rated behavioural ly more undercontrol led than
gi rls, as found by McGee et al ,

34
and gi rls’ behaviour

was seen as more control led, repl icating Graziano et
al.

46
A di fference in Emotional  Problems existed

only in Social  Anxiety wi th gi rls scoring higher than
boys; no di fferences were found for assessed Depres-
sion. Several  studies have shown that adolescent
gi rls are more depressed than boys,

61
but in pre-

adolescence, findings are inconsistent. Nolen-Hoek-
sema and Girgus

62
assume that around ages13–14,

gender di fferences in depression emerge. Partici -
pants in the present study were 11–12 years old.

It was expected that the internal  structure of the
inventory could be described in terms of four
components, but three major factors were extracted.
For testing a ci rcumplex model  as described in
Figure1, a factor analysis is not the best method. A
correspondence analysis would fi t better wi th the
data.

63
Also, two unrotated principal  axis produce a

two-dimensional  structure, where al l  four compo-
nents (TypesA to D) are defined by the factors for
emotional  and behavioural  regulation.

12,64
However,

two factors explain only part of the variance. When
the number of factors is increased using an i terative
principal  axis method and varimax rotation, factors
are formed by the groups of i tems which share
common variance. Wi thin the set of variables of the
inventory where the number of i tems for problem
behaviour were enriched, major groups of common
variance were related to behavioural  problems

(TypeA), emotional  problems (TypeD), and adjust-
ment (TypesB and C combined). Resul ts show that
discrimination in chi ldren’s behaviour between
active and passive problem behaviour, in contrast to
adjusted behaviour, is most relevant. The two types
of adjusted behaviour emerged, however, as separate
components when a factor analysis was made wi th a
more homogeneous set of variables for adjusted
behaviour.

In person-oriented analyses using a clustering
technique, three clusters for personal i ty types have
simi larly been identified from Q-sorts, the Big Five
factors of personal i ty, and personal i ty style variables
wi th a sample of chi ldren

59
and adul ts.

17,65,66
The

three clusters have been label led di fferently by
di fferent investigators, eg undercontrol led or con-
fl icted; overcontrol led or introverted; and adjusted
or resi l ient individuals. Overcontrol led chi ldren in
the study by Robins et al

59
displayed both anxious

and compl iant behaviour, whereas Resi l ient
chi ldren exhibi ted social ly active, adjusted behav-
iour. The clusters (and factors) extracted depend on
the variables included in the analysis. If al l  four
components of the model  in Figure1 are balanced
among the variables, clusters for each of them wi l l
also be extracted.

67
Longi tudinal  study confirms the

relevance for developmental  processes of discrim-
inating between chi ldren’s active and passive
adjusted behaviours.

67

The analysis of the sub-components of the major
dimensions wi th further factor analyses and obl imin
rotations revealed that the smal lest number of sub-
components emerged in peer nomination. The high-
est number of meaningful  sub-components emerged
in parental  ratings. This fact suggests that the parents
make accurate discriminations whi le observing thei r
chi ldren’s behaviour. The rel iabi l i ty of parental
assessment was, however, lower than peer nomina-
tions and teacher assessment, and parental  assess-
ments correlated less highly wi th peer nominations
and teacher assessments than did peer nominations
and teacher assessments wi th each other. The mean
correlation between peer nominations and teacher
assessments was about the same (0.48) as Achenbach
et al

38
found in thei r meta-analysis for cross-

informant agreement between peers and teachers
(0.44). The corresponding figure in the present study
for the agreement between teacher and parental
assessments was 0.35 (Achenbach et al

38
reported

0.27) and between peer nominations and parental
findings 0.27. The correlations obtained were
sl ightly higher than the mean correlations in the
Achenbach et al meta-analysis. It was not affected by
the twin sample; the correlations for hal f a sample
including only one of the co-twins from each pai r
were in the corresponding order: 0.50, 0.34, and
0.28. The agreement was higher (P < 0.001) between
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peers and teachers than between the other infor-
mants, and i t was higher (P < 0.05) between parents
and teachers than between parents and peers. Class-
mates, teachers, and parents observe chi ldren in
di fferent si tuations and from di fferent, adul t or
chi ld, perspectives. Chi ldren may also behave di ffer-
ently in school  and home.

68

The pattern of MZ and DZ correlations was
remarkably consistent, across MPNI scales, partic-
ularly for peer nominations, where al l  MZ correla-
tions were ≥ 0.70, and DZ correlations ranged from
0.29 to 0.53. Across informants, MZ correlations
were consistently high, approximating a doubl ing of
the DZ correlations, suggesting that addi tive genetic
influences play a major role in determining inter-
individual  variation in behavioural  and emotional
problems of pre-teenage chi ldren. Significant behav-
ioural  simi lari ty of DZ co-twins was found in peer
nominations and in ratings by both teachers and
parents, wi th l i ttle or no evidence of contrast effects
that produce unexpectedly low DZ correlations, as
frequently found by others (eg Saudino and
Cherny

69
). Final ly, the significance and simi lari ty of

same-sex and opposi te-sex DZ twin correlations
suggests, that at this age, no major gender di fferences
in the sources and components of behavioural
variance assessed by the MPNI exist. When
FinnTwin12 data col lection is complete, two addi -
tional  twin cohorts wi l l  be enrol led into the study,
and formal  genetic analysis of sex-l imi tation effects
wi l l  be undertaken.
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Appendix:

Behavioral  problems
Hyperactivi ty-impulsivi ty

1 Which of your classmates are restless, unable to
si t in class? (4)

2 Teacher and parental  ratings only: Is hyper-
active. (37)

3 Which of your classmates are the most talk-
ative? (15)

4 Which of your classmates seem to have di ffi-
cul ties in wai ting for thei r own turn? (29)

5 Teacher and parental  ratings: Is disobedient at
school /home. (33)

6 Which of your classmates often act rashly, i .e.
wi thout thinking about the possible conse-
quences? (11)

7 Teacher and parental  ratings: Runs about and
cl imbs everywhere in spi te of warnings. (31)

Aggression
Direct Aggression:

8 Which of your classmates may hurt other kids
when they are angry, e.g. by hi tting, kicking, or
throwing things at them? (21)

9 Which of your classmates cal l  people names
when they are angry wi th them? (27)

10 Which of your classmates tease other kids or
attack them for no reason at al l? (13)

11 Which of your classmates bul ly smal ler and
weaker kids? (25)

Indi rect Aggression:

12 Which of your classmates go round tel l ing
people’s secrets to others? (18)

13 Which of your classmates try to leave other
kids out of the company of others eg by saying:
‘Let’s not play/hang around wi th him/her’? (9)

Inattention

14 Teacher and parental  ratings: Is conscientious
wi th homework. (Reversed) (34)

15 Teacher and parental  ratings: Is forgetful . (36)

16 Which of your classmates tend to ignore
instructions? (17)

17 Which of your classmates cannot concentrate
on anything? (8)

Adjustment
Constructiveness

18 Which of your classmates try to act reasonably
even in di fficul t si tuations? (7)

19 Which of your classmates are considered rel i -
able by al l  kids in your class? (20)

20 Which of your classmates are able to sort things
out by talking? (12)

Helping Behavior:

21 Which of your classmates are ready to lend a
helping hand when they see someone in need
of that? (26)

22 Which of your classmates often stand up for
smal ler and weaker kids? (16)

Compliance

23 Which of your classmates are peaceable and
have a lot of patience? (5)

24 Which of your classmates never quarrel  w i th
others? (28)

25 Which of your classmates are often kind and
friendly to others (2)

26 Peer nominations only: Which of your class-
mates wi thdraw from di fficul t si tuations and
start doing something else instead? (23)

Social Activi ty

27 Which of your classmates would you invi te to
your bi rthday party? (In teacher and parental
rating: Is popular among his/her classmates.)
(30)
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28 Imagine your class going on an outing. Which
of your classmates do you think would make a
good leader? (Teacher rating: Is a good leader
and would be sui table to lead a class outing;
Parental  rating: When you have a group of
chi ldren visi ting, your chi ld would be good at
leading group play.) (1)

29 Which of your classmates are often wi th other
kids during recess and after school? (22)

Emotional  problems
Depression

30 Which of your classmates worry a lot? (24)

31 Which of your classmates seem to be sad and
depressed a lot of the time? (3)

32 Which of your classmates are easi ly offended/
start crying i f someone is nasty to them? (6)

33 Which of your classmates are lonesome, wi th-
out friends? (14)

34 Teacher and parental  ratings only: Cl ings to
adul ts or is too dependent. (32)

Social Anxiety

35 Which of your classmates are shy wi th other
kids? (10)

36 Which of your classmates are frightened and
nervous about new things or new si tuations?
(19)

Victimisation

37 Teacher and parental  ratings only: Gets teased
and taunted a lot. (35)
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