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ABSTRACT
Objective: Junior Temperament and Character Inventory (J-TCI) was developed by Luby,
Svrakic, McCallum, Przybeck, and Cloninger based on Cloninger’s biopsychosocial model to
assess temperament and character dimensions in children and adolescents.
Methods: The Turkish version of J-TCI-Revised (J-TCI-R) was administered to 1129 elementary
and middle-school (male/female, 546/583) students. Internal consistency reliabilities were
measured by Cronbach’s alpha; test–retest was assessed across one month.
Results: Cronbach’s alphas for the subscales of J-TCI-R ranged from 0.60 to 0.75 for
temperament and character subscales, which were comparable to US and other populations.
The correlations between baseline and one month after administration of J-TCI-R were highly
and statistically significant (r = 0.578–0.674 for scales and 0.366–0.582 for subscales) (n = 795).
Factor analysis results using Eigenvalue greater than one rule indicated three out of four
factors for temperament scales and one out of two factors for character subscales which
were similar to findings from the other countries. When all of the subscales were subjected
to factor analysis, four out of six factors were retained. To our knowledge, this is the first
study analysing psychometric properties and factorial construct of the J-TCI-R.
Conclusions: The internal reliability coefficients and test–retest indicated a good stability of
scores over time and the factorial structure was consistent with Cloninger’s model of
personality. The reliability and validity of the Turkish version of the TCI is therefore supported.
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Introduction

Cloninger’s dimensional psychobiological model of
personality accounts for both normal and abnormal
variation in two major personality components: tem-
perament and character [1,2]. Cloninger’s concepts of
personality elaborate four dimensions of temperament
‒ Novelty Seeking (NS), Harm Avoidance (HA),
Reward Dependence (RD), and Persistence (P). They
are genetically distinct traits and are moderately
inheritable and stable throughout life [3,4]. NS is
thought to be heritable tendency to be excitable, impul-
sive, exploratory, and quick-tempered; HA reflects ten-
dency of an individual to be cautious, apprehensive,
and overly pessimistic; RD reflects maintaining beha-
viors that have been reinforced previously and being
sensitive, sentimental, and dependent on others’
approval; and P involves to persevere in behavior
despite lack of reward and fatigue [2,5,6].

Character reflects individual differences in self-con-
cepts about goals and values in relation to experience
which is predominantly determined by socialization.

The distinction between temperament and character
is based on differences in the underlying forms of
learning and memory. Temperament measures indi-
vidual differences in procedural learning (habit learn-
ing of emotional responses), whereas character
measures individual differences in propositional learn-
ing of goals and values [2,5,6]. The character dimen-
sions are Self-directedness (SD), Cooperativeness (C),
and Self-transcendence (ST). The three dimensions of
character mature over time, through learning about
self-concepts, and they influence personal and social
effectiveness into adulthood. They are believed to be
more culturally inherited than the temperament traits.
SD expresses individual’s competence towards auton-
omy, reliability, and maturity; C is related to social
skills, such as support, collaboration, and partnership;
and ST denotes attitude towards spirituality and ideal-
ism [2,5,6].

To measure the temperament and character dimen-
sions, Cloninger and his colleagues developed the
Temperament and Character Inventory (TCI). The
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adult version of TCI has been successfully used in a
number of studies in which older adolescents were
included as subjects [2]. However, these studies poten-
tially have limitations due to the facts that the psycho-
metric properties of the adult TCI have not been
validated for children and adolescents, and the
language in the adult instruments may not be suitable
for evaluating children and adolescents. Moreover, use
of the adult versions of the TCI was found to be less
reliable in many adolescents younger than 17 years.
In response to this matter, Luby et al. [7] developed
the junior version of the TCI in order to provide an
instrument for evaluating Cloninger’s model of per-
sonality in children and adolescents. Basic reliability
measures of the Junior TCI (J-TCI) was studied
using a community “convenience” sample, from the
local shopping mall (n = 322, 145 boys, 177 girls,
with an age range of 9–13 years), with Cronbach’s
alphas ranging from 0.44 to 0.77. However, the sample
size was not large enough to conduct detailed analyzes
of psychometric properties. Junior versions of the TCI
for children and adolescents are as yet less widely
employed [7–17]. Out of these studies, using a repre-
sentative Korean sample (663 middle-school students,
360 males and 303 females), Lyoo et al. [13] examined
the reliability and validity of Junior version of the TCI,
with Cronbach’s alpha values ranging from 0.48 to
0.80 for the temperament and from 0.64 to 0.68 for
the character scales. Factorial analysis revealed three
out of four temperament scales and three factors of
three character scales. Schmeck et al. [16] also reported
Cronbach’s alpha values ranging from 0.48 to 0.81 on
the J-TCI.

In light of these considerations, we developed a
Turkish version of the J-TCI-Revised (J-TCI-R) using
the same methodology in developing the adult version
of the TCI [5,6]. The objective of the present study was
to establish psychometric properties and factorial val-
idity of the Turkish J-TCI-R in representative healthy
Turkish children and adolescent sample and obtain
normative data for future epidemiological and clinical
studies in children and adolescents in Turkey.

Material and methods

Study participants

Participants were recruited from co-ed elementary and
middle schools (students from 3rd to 7th grades) cho-
sen from a broad range of socioeconomic districts in
Tokat, Turkey. Subjects were in the age range of 8‒15
in order to represent Turkish population demographi-
cally. We enrolled 546 boys and 583 girls. The present
study was approved by the Ethics Committee of
Gaziosmanpasa University’s Ethics Committee. The
study was explained to the participants and written
informed consents were obtained from the parents of

all participants. Sociodemographic characteristics of
the sample are presented in Table 1.

Participants were able to read and write Turkish,
free of psychiatric disorders (major depressive dis-
order, anxiety disorders, psychotic disorder, autism
spectrum disorder, obsessive–compulsive disorder,
post-traumatic stress disorder, mental retardation, his-
tory of suicide attempt, and substance abuse). Partici-
pants with neurological disorders (cerebrovascular
disorders, convulsions, meningitis, and encephalitis)
or with a history of abnormal CT or MRI scans, or
on psychotropic medications were all excluded.

Psychometric measurements

Participants were administered a questionnaire for
sociodemographic information. Participants who had
missing answers for any items were excluded.

The Turkish version of the J-TCI
The J-TCI-R has been translated into Turkish by Samet
Kose, and back-translated into English by Feryal Celi-
kel, who was blinded to the original items. After estab-
lishing semantic equivalence of the TCI items, the
content equivalence of all items was examined, and
no items were excluded as being irrelevant to Turkish
culture. Following the Brislin’s established guidelines
[18] the final version of the Turkish TCI was developed
and administered to the participants. This version of
J-TCI-R evaluates six higher order personality traits –
four temperament and two higher order character
traits. Each of the temperament and character traits
is multifaceted, consisting of several lower order com-
ponents. Table 2 summarizes these traits.

Table 1. Sociodemographic characteristics of the sample.
n %

Gender
Male 546 48.4
Female 583 51.6
Age (years)
8 3 0.3
9 162 14.3
10 189 16.7
11 242 21.4
12 274 24.3
13 225 19.9
14 28 2.5
15 6 0.5
Education of mothers
Less than elementary school 76 6.5
Elementary 552 47
Middle school 171 14.6
High school 256 21.8
College 96 8.2
Education of fathers
Less than elementary school 13 1.1
Elementary 292 24.9
Middle school 192 16.3
High school 340 28.9
College 311 26.5
Economic status
Lower 646 55.0
Middle 479 40.8
Upper 41 3.5
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Statistical analysis

The J-TCI-R raw scores, means, and standard devi-
ations were calculated by using the Windows-Based
Turkish J-TCI-R Program (Version 1.0. Kose and
Basgok, 2008). All statistical analysis were performed
with the SPSS Version 16 for Windows (SPSS Inc,
Chicago, IL). Correlation analysis between the J-
TCI-R scales and subscales were performed using
Pearson’s correlation coefficients. The internal con-
sistency of the Turkish J-TCI-R scales and subscales
was estimated using Cronbach’s alpha coefficients.
Based on the theoretical structure, three sets of
exploratory factorial analyzes were performed: com-
bined model of temperament and character scales,
temperament scales only, and character scales only.
Principal factor analyzes with Oblique rotations
were used in the factor analyzes.

Results

Sociodemographic characteristics of our sample were
presented in Table 1. The mean and standard deviation
and Cronbach’s alpha scores for the temperament and
character scales and subscales were presented in Tables
2 and 3, respectively.

Correlations of age with the TCI scales

Inter-correlations among the four temperament
dimensions and two character dimensions and age
are shown in Table 4. All of the correlation coefficients
between character and temperament subscales were
significant at p < .05 level except the correlation
between SD and HA. For the temperament scales, the
correlation coefficients between RD and P (r = 0.52,
p < .01) and RD and SD (r = 0.57, p < .01) were higher
than the correlations between the other subscales (r <
0.27, p < .01). In terms of correlation coefficients
between temperament and character scales, the corre-
lation coefficients between P and SD (r = 0.68, p < .01),
P and C (r = 0.64, p < .01), and between RD and C (r =
0.67, p < .05) were higher than the correlation coeffi-
cients between other subscales. Age was found to be
positively correlated with NS (r = 0.19, p < .01), and
negatively correlated with RD (r =−0.06, p < .05) and
C (r =−0.06, p < .05). As age increased, NS scores
increased, and RD and C scores decreased.

Correlations of gender with the TCI scales

Our study sample is well distributed by gender (51.6%
female participants). The results indicated that the

Table 2. Temperament and character subscales, total items in subscales, mean SD, and Cronbach’s α for total, male, and female
participants.

Total (n = 1129) Male (n = 546) Female (n = 583)

Total items in subscale Mean SD α Mean SD Mean SD

NS1 (Exploratory Excitability) 6 5.06 2.37 0.23 4.95 2.41 5.16 2.33
NS2 (Impulsiveness) 6 2.65 2.17 0.33 2.68 2.13 2.62 2.21
NS3 (Extravagance) 6 2.07 2.05 0.35 1.98 2.00 2.15 2.08
NS4 (Disorderliness) 6 3.11 2.09 0.33 3.10 2.12 3.12 2.06
HA1 (Anticipatory worry) 6 3.95 2.29 0.29 3.73 2.35 4.16 2.21
HA2 (Fear of uncertainty) 4 3.30 1.99 0.25 2.99 1.91 3.58 2.02
HA3 (Shyness with strangers 5 3.13 1.65 0.08 3.03 1.59 3.22 1.71
HA4 (Fatigability and asthenia) 6 5.04 2.54 0.40 4.83 2.56 5.24 2.52
RD1 (Sentimentality) 4 4.90 2.04 0.40 4.82 2.05 4.97 2.04
RD2 (Openness) 4 2.95 2.01 0.29 3.01 2.04 2.89 1.98
RD3 (Attachment) 6 7.08 2.33 0.35 6.98 2.33 7.17 2.32
RD4 (Dependence) 5 5.87 2.11 0.21 5.81 2.13 5.93 2.10
PS1 (Eagerness) 4 3.73 2.13 0.32 3.50 2.07 3.95 2.15
PS2 (Working Hard) 5 5.36 2.52 0.50 5.20 2.55 5.52 2.49
PS3 (Ambitiousness) 4 4.54 1.47 0.17 4.52 1.45 4.57 1.48
PS4 (Perfectionism) 5 5.33 2.20 0.24 5.16 2.17 5.48 2.21
SD1 (Responsibility) 7 9.10 3.39 0.51 8.91 3.79 9.26 2.97
SD2 (Purposefulness) 6 6.66 2.84 0.50 6.46 2.86 6.84 2.81
SD3 (Resourcefulness) 6 6.95 2.89 0.54 6.69 2.94 7.19 2.82
SD4 (Self-Acceptance) 5 5.94 2.39 0.51 5.80 2.33 6.07 2.43
C1 (Social Acceptance) 6 5.89 2.67 0.42 5.65 2.66 6.12 2.67
C2 (Empathy) 5 6.46 2.48 0.55 6.02 2.51 6.87 2.38
C3 (Helpfulness) 4 6.30 1.75 0.49 6.27 1.77 6.32 1.73
C4 (Compassion) 4 5.29 2.07 0.50 5.05 2.14 5.51 1.98

Table 3. Temperament and character scales, total items in scales, mean SD, and Cronbach’s α for total, male, and female
participants.

Total (n = 1129) Male (n = 546) Female (n = 583)

Scale Total items scale Mean SD α Mean SD α Mean SD α

NS 24 12.90 5.78. 0.60 12.72 5.68 0.59 13.06 5.87 0.62
HA 21 15.44 5.78 0.61 14.61 5.62 0.57 16.21 5.83 0.62
RD 19 20.82 5.67 0.60 20.64 5.73 0.61 20.98 5.61 0.60
PS 18 18.98 5.90 0.66 18.39 5.90 0.66 19.53 5.86 0.66
SD 24 28.66 8.86 0.79 27.88 9.19 0.78 29.38 8.48 0.79
C 19 23.95 6.71 0.75 23.02 6.93 0.76 24.83 6.38 0.74

Note: NS, Novelty Seeking; HA, Harm Avoidance; RD, Reward Dependence; P, Persistence; SD, Self-Directedness; and C, Cooperativeness.
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female participants had significantly higher mean
scores of NS (M = 13.06, SD = 5.87) and RD
(M = 20.98, SD = 5.61) than the males (M = 12.72, SD
= 5.68, t =−0.966, df = 1127, p < .33, d = 0.05; M =
20.64, SD = 5.73, t =−1.011, df = 1127, p < .31, d =
0.05) with very small effect sizes. They also had signifi-
cantly higher mean scores of HA (M = 16.21, SD =
5.83), and P (M = 19.53, SD = 5.86) compared to the
male participants (M = 14.61, SD = 5.62, t =−4.704,
df = 1127, p < .01, d = 0.27; M = 18.39, SD = 5.90,
t =−3.258, df = 1127, p < .01, d = 0.19) with a medium
and a small effect sizes. As for the character dimen-
sions, female participants had significantly higher
mean scores of SD (M = 29.38, SD = 8.48) and C (M
= 24.83 SD = 6.38) than males with a small and a med-
ium effect sizes (M = 27.88, SD = 9.19, t =−2.852, df =
1127, p < .01, d = 0.16; M = 23.02, SD = 6.93,
t =−4.588, df = 1127, p < .01, d = 0.27).

Internal consistency

The Cronbach’s alpha coefficients for the Turkish J-
TCI-R scales ranged from 0.60 and 0.66 for the tem-
perament scales, and from 0.75 and 0.79 for the char-
acter scales (Table 2). The lowest alpha values were
observed for the RD (0.60) and the NS (0.60) scales.

The Cronbach’s alpha coefficients for the Turkish
J-TCI-R subscales were relatively consistent within
each of the scales except for the HA and the PS scales.
Although the character and temperament subscales
had fewer items than the higher order scales, 11 of
the 24 subscales had alpha values above 0.40. The
alpha coefficients of Turkish J-TCI-R were comparable
to other cultures. Cross-cultural comparison of internal
consistency measures for six countries were shown in
Table 5.

Test–retest reliability of the Turkish J-TCI-R

There was a period of one month between test and ret-
est administrations and 841 adolescents participated in
the retest procedure. Participants who had more than
five missing answers in baseline J-TCI or repeat J-
TCI forms (n = 45) were excluded. The remaining
796 participants were included in data analysis. All
the scales and subscales of J-TCI-R were positively
and significantly correlated with retest scores. The
test–retest correlation coefficients for NS, HA, RD, P,
SD, and C were found to be 0.600, 0.578, 0.582,
0.639, 0.715, and 0.674, respectively. At the subscale
level, the test–retest correlation coefficients were stat-
istically significant and ranged from 0.366 to 0.582.
All correlation coefficients for J-TCI-R were found to
be statistically significant at p < .01 level. Results of cor-
relation coefficients between test and retest scores of all
scales and subscales were presented in Table 6 in detail.

Factor structure of the Turkish TCI

Factor analysis of the temperament subscales
Factor structure of the temperament scales was
explored with an exploratory factor analysis using a
condition of Eigenvalues greater than 1 rule for retain-
ing factors. The results indicated that a four-factor sol-
ution did not provide a strong fit. On the other hand, a
three-factor solution showed a better factor orien-
tation. The result of the three factors structure of tem-
perament scales was shown in Table 7. For the
temperament dimensions, three subscales of RD and
all of the P subscales loaded on factor 1. All of the
HA subscales loaded on factor 2 and all of the NS sub-
scales loaded on factor 3. These three factors accounted
for 21.93%, 12.35%, and 9.11% of the variance (43.40%

Table 4. Correlations between temperament and characters scales and age (n = 1129).
Scale NS HA RD PS SD C Age

NS
HA 0.27**
RD 0.14** 0.25**
PS 0.14** 0.10** 0.52**
SD 0.10** 0.04 0.57** 0.68**
C 0.07* 0.19** 0.67** 0.64** 0.67*
Age 0.19** −0.04 −0.06* −0.02 −0.02 −0.06*
Notes: NS, Novelty Seeking; HA, Harm Avoidance; RD, Reward Dependence; P, Persistence; SD, Self-Directedness; and C, Cooperativeness. Coefficients greater
than or equal to 0.40 are shown in bold.

*p < .05.
**p < .01.

Table 5. Cronbach’s alpha values for different versions of J-TCI.

Scale

US (n = 322) elementary
and early age
adolescents

France (n = 452)
secondary school

students
Portugal (n = 801)

adolescents

Norway (n = 1193)
high school
students

South Korea (n = 663)
middle-school

students

Turkey (n = 1129)
elementary and early age

adolescents

NS 0.77 0.52 0.76 0.79 0.64 0.60
HA 0.83 0.74 0.67 0.85 0.80 0.61
RD 0.62 0.31 0.57 0.79 0.59 0.60
P 0.50 0.62 0.66 0.80 0.48 0.66
SD 0.75 0.67 0.76 0.84 0.68 0.79
C 0.78 0.70 0.82 0.81 0.64 0.75

Note: NS, Novelty Seeking; HA, Harm Avoidance; RD, Reward Dependence; P, Persistence; SD, Self-Directedness; and C, Cooperativeness.
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cumulatively). Interfactor correlations were 0.40
between Factors 1 and 2, 0.18 between Factors 1 and
3, and 0.37 between Factors 2 and 3.

Factor analysis of the character subscales
Factor structure of the character subscales was explored
with an exploratory factor analysis using a condition of
Eigenvalues greater than 1 rule for retaining factors.
The results indicated that one-factor solution provided
a good fit explaining 48% of the variance. However, to
inspect if character scales would differ, another
exploratory factor analysis with the two-factor solution
was conducted. The two-factor solution explained
57.99% of the variance. The results indicated that
SD2, SD3, and SD4 loaded on the first factor and C1,
C2, and C4 loaded on the second factor. Both SD1
and C2 did not load on their respective factors. The

interfactor correlations were 0.75 between Factors 1
and 2. The result of the one and two factors structure
of character subscales was shown in Tables 8 and 9.

Factor analysis of all temperament and character
subscales in one solution
An exploratory factor analysis with all temperament
and character dimensions was performed to reproduce
the original J-TCI’s proposed six factorial structure.
However, the results generated a four-factor model.
Factor loadings of the factor structure were shown in
Table 10. A preset six-factor solution was performed
with all temperament and character subscales. The fac-
tor structure did not provide strong results. More
information about the results is available upon request.

Discussion

The present study provided normative data and studied
reliability and validity of the Turkish J-TCI-R with
1129 Turkish children and adolescents. The results
indicated three temperament factors and two character
factors were similar to Lyoo et al. [13] and Vangerbg

Table 6. Test–retest correlations (baseline and one month) for temperament and character scales and subscales (n = 795).
Temperament Character

Scale and subscale Correlation coefficients Scale and subscale Correlation coefficients

NS 0.600** SD 0.715**
HA 0.578** C 0.674**
RD 0.582**
PS 0.639**
NS1 0.396** SD1 0.582**
NS2 0.408** SD2 0.565**
NS3 0.518** SD3 0.546**
NS4 0.441** SD4 0.523**
HA1 0.393** C1 0.550**
HA2 0.436** C2 0. 527**
HA3 0.353** C3 0. 451**
HA4 0.480** C4 0.485**
RD1 0.557**
RD2 0.446**
RD3 0.459**
RD4 0.366**
PS1 0.411**
PS2 0.542**
PS3 0.399**
PS4 0.479**

**p < .01.

Table 7. Factor structure of temperament subscales in four-
factor solution.
Subscale Factor 1(RD, PS) Factor 2 (HA) Factor 3 (NS)

Eigenvalues 3.51 1.97 1.45
Variation (%) 21.93 12.35 9.11
NS1 0.30 0.39
NS2 0.51
NS3 0.54
NS4 0.61
HA1 0.57
HA2 0.59
HA3 0.60
HA4 0.30
RD1 0.40 0.30
RD2 0.31
RD3 0.66
RD4 0.33
PS1 0.50
PS2 0.73
PS3 0.52
PS4 0.50

Notes: Only factor loadings with absolute value of ≥30 are shown, except
within subscales. Oblique rotations with principal factor analysis esti-
mation were performed. Loadings with absolute value greater than or
equal to 0.40 are shown in bold.

Table 8. Factor structure of character subscales in one-factor
solution.
Eigenvalues 3.86
Variation (%) 48.25
Subscale Factor 1(SD,C)
SD1 0.61
SD2 0.66
SD3 0.72
SD4 0.64
C1 0.59
C2 0.60
C3 0.59
C4 0.68

Notes: Only factor loadings with an absolute value of ≥30 are shown,
except within subscales. Loadings with an absolute value greater than
or equal to 0.40 are shown in bold. NS, Novelty Seeking; HA, Harm Avoid-
ance; RD, Reward Dependence; P, Persistence; SD, Self-Directedness; and
C, Cooperativeness.
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et al. [12] findings with samples of Korean and
Norwegian children. The scales and subscales had
good internal consistency and test–retest reliability
over one month. The findings provide interesting
information about the psychometrics of personality
assessment in younger children. Overall, the psycho-
biological model of personality was partially supported
by our results despite the limitations of self-reports by
children younger than age 14.

All of the J-TCI-R scales revealed acceptable levels of
internal consistencies which were similar to the levels
found in the original J-TCI-R validation study [7].
The range of internal consistency coefficients for the
subscales was relatively low comparing to Kose
et al.’s [5,6] normative adult sample. This might be
due to the fact that adolescence is a developmental

period where high level of emotional and developmen-
tal changes is expected, which might reflect as larger
variances in personality dimensions. The present
study also reports sufficient test–retest reliability of
the Turkish J-TCI. The correlation between scores
across a one-month interval was statistically significant
at both scale and subscale levels.

In the present study, when exploratory factor analy-
sis was conducted separately on temperament and
character scales, three temperament and two characters
factors were successfully extracted. When all of the
temperament and character subscales were subjected
to an exploratory factor analysis with an original
fixed six-factor solution, the results did not successfully
extract a six-factor solution. The similar results were
observed in studies of J-TCI in a Korean sample and
adult TCI studies with Turkish and American samples
[5–7,13]. These findings suggest an alternative hypoth-
esis: temperament and character traits may be less fully
developed in younger than in older children.

Previous J-TCI validation studies with Norwegian
and Korean samples extracted three and four-factor
solutions for temperament scales and three-factor sol-
utions for character scales [12,13]. Those studies, how-
ever, rather than extracting a six or seven-factor
solution for all the subscales, reported separate factor
analysis for temperament and character subscales due
to non-linear relations between temperament and
character that invalidate the assumptions of linear fac-
tor analysis [13]. In Cloninger’s original TCI vali-
dation, and the Dutch validation of TCI, a seven-
factor solution from combined the temperament and
character scales were extracted. However, the seven-
factor solution was not extracted in a study with
older people in the US [19]. Kose et al. [5] reported
the factorial structure of adult TCI in a Turkish sample
and they were able to extract a six-factor solution. The
discrepancy between the studies might be due to social,
cultural, and environmental differences or due to the
internal weakness of the scales and methodological
issues such as the limitations of linear factor analysis.

Significant correlations observed between the scales
were ranging from 0.07 to 0.67. The correlations above
0.40 (shown boldface in the table) indicate the J-TCI-R
scales does not have similar level of independence as
adult TCI [7]. Consistent with personality development
theories, the results imply that these character traits
may not be as well differentiated and independent
from each other as they are in adulthood [6].

In terms of gender differences, females had signifi-
cantly higher mean scores of NS, HA, RD, P, SD, and
C than males with higher effect sizes detected for the
HA and C scales. The findings were consistent with
previous findings reported by Kose et al. [5,6] in an
adult Turkish sample indicating females had higher
scores in RD, HA, NS, and C and were consistent
with J-TCI in a Korean and a US sample indicating

Table 9. Factor structure of character subscales in two-factor
solution.
Subscale Factor 1(C) Factor 2 (SD)

Eigenvalues 3.86 0.78
Variation (%) 48.25 9.74
SD1
SD2 0.75
SD3 0.71
SD4 0.44
C1 0.49
C2 0.37
C3 0.36
C4 0.82

Notes: Only factor loadings with an absolute value of ≥30 are shown,
except within subscales. Oblique rotations with principal axis factoring
were performed. Loadings with an absolute value greater than or
equal to 0.40 are shown in bold.

Table 10. Factor structure of temperament and character
subscales in four-factor solution.

Subscale
Factor 1
(SD, C, PS)

Factor2
(HA)

Factor 3
(NS)

Factor 4
(RD, C)

Eigenvalues 6.46 2.35 1.58 1.01
Variation (%) 26.92 9.08 6.59 4.22
NS1 0.15 0.01 0.38 0.17
NS2 0.04 0.06 0.53 −0.17
NS3 −0.14 −0.05 0.49 0.06
NS4 −0.05 0.11 0.56 0.07
HA1 0.02 0.56 0.18 −0.06
HA2 0.07 0.58 −0.14 −0.08
HA3 0.05 0.32 0.07 −0.01
HA4 0.14 0.58 0.09 0.15
RD1 0.23 0.22 −0.08 0.30
RD2 0.27 0.05 −0.09 0.04
RD3 0.33 −0.13 −0.01 0.45
RD4 0.02 0.24 0.01 0.38
PS1 0.67 0.05 0.07 −0.22
PS2 0.71 −0.04 −0.08 −0.00
PS3 0.24 −0.00 0.19 0.36
PS4 0.36 0.04 −0.17 0.15
SD1 0.62 −0.02 −0.12 0.03
SD2 0.72 −0.04 0.13 −0.05
SD3 0.68 −0.11 0.21 0.09
SD4 0.58 0.00 0.07 0.07
C1 0.53 0.18 −0.11 0.04
C2 0.24 −0.00 0.05 0.48
C3 0.19 −0.05 −0.06 0.56
C4 0.47 0.07 −0.26 0.23

Notes: Oblique rotations with principal axis factoring were performed.
Loadings with absolute value greater than or equal to 0.30 are shown
in bold.
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females had higher scores of RD and C than males. It
was argued that women’s brain evolved much earlier
than men’s in order to provide effective caretaking
and parenting to their offspring [5]. In addition to
that, higher scores on HA and C was evaluated to be
consistent with expected female personality character-
istics in more traditional societies (e.g. Turkish
society).

Luby et al.’s study [7] reported that older partici-
pants had higher NS scores and lower HA scores. In
this present study, older participants had higher NS,
which was consistent with the findings of Luby
et al.’s study [7]. The positive correlation between age
and NS is consistent with child development literature
indicating that as children grow up, they tend to indi-
viduate from family and have greater tendency to
explore and perform risky behaviors. Our findings
that age was found to be positively correlated with
NS provides a further signal about early puberty effect
on NS. It was also interesting to note that RD and PS
did not separate well in our sample and that SD and
C overlapped so much. Self-report, especially in
younger children, is challenging as shown by the lack
of discrimination and weaker reliability than in older
children and adults. T-test results comparing children
under 12 years old and above on temperament and
character scales and subscales revealed that these two
different age groups have different personality profiles

in terms of all scale scores and most subscale scores
(Table 11). Cloninger’s adolescent version of the
TCI-3 is known to be working well down to age 12‒
13 and we might speculate that the J-TCI-R overlaps
with the TCI-3 for this age group. However, younger
children (9- to 11-year-old) may require parent report
for good discrimination. We might also speculate that
elementary students before puberty are so regimented
by the authority that they do not distinguish RD and
PS well or SD and C well (reflecting latency phase).
Our findings in a large sample from both age groups
provide further insight on the developmental perspec-
tive of younger children and early adolescents.

The results reported in this study should be con-
sidered in light of certain limitations. First, this study
included elementary and middle-school students
from 3rd grade to 7th grade. Future studies could
extend this study by focusing on examining psycho-
metric properties of the scale for the entire childhood
population and examine changes in temperament
and character from childhood to adolescence and
then to adulthood. Second, since the results are from
children and adolescents in Turkey, the results may
not easily be generalizable to other culturally diverse
ethnic populations. The studies exploring Cloninger’s
J-TCI in in different cultures will shed light on nor-
malcy and psychopathology among people from differ-
ent cultures. Lastly, Eigenvalues greater than one rule

Table 11. T-test results comparing children under 12 years old and above on temperament and character scales and subscales.
9–11 years old

(n = 593)
12–14 years old

(n = 527)

Mean SD Mean SD t P Cohen’s d

NS1 (Exploratory Excitability) 4.97 2.37 5.18 2.37 −1.48 0.139
NS2 (Impulsiveness) 2.43 2.11 2.89 2.22 −3.66 0.000**
NS3 (Extravagance) 1.76 1.94 2.41 2.11 −5.36 0.000**
NS4 (Disorderliness) 2.82 2.03 3.44 2.13 −5.04 0.000**
NS 11.98 5.49 13.94 5.97 −5.72 0.000** −0.34b
HA1 (Anticipatory worry) 3.83 2.31 4.09 2.27 −1.93 0.053*
HA2 (Fear of uncertainty) 3.67 1.95 2.88 1.96 6.75 0.000**
HA3 (Shyness with strangers 3.05 1.61 3.24 1.72 −1.86 0.063
HA4 (Fatigability and asthenia) 5.24 2.64 4.84 2.42 2.62 0.009**
HA 15.79 5.79 15.06 5.77 2.13 0.034* 0.13a

RD1 (Sentimentality) 5.03 2.07 4.76 2.02 2.22 0.027*
RD2 (Openness) 3.17 2.05 2.73 1.94 3.67 0.000**
RD3 (Attachment) 7.12 2.42 7.07 2.24 0.36 0.722
RD4 (Dependence) 5.95 2.22 5.79 1.99 1.30 0.193
RD 21.28 5.94 20.35 5.35 2.73 0.006** 0.16a

P1 (Eagerness) 3.92 2.15 3.54 2.10 2.97 0.003**
P2 (Working Hard) 5.66 2.54 5.05 2.48 4.03 0.000**
P3 (Ambitiousness) 4.51 1.52 4.59 1.42 −0.98 0.326
P4 (Perfectionism) 5.35 2.25 5.33 2.15 0.14 0.885
P 19.44 5.97 18.52 5.81 2.59 0.010** 0.16a

SD1 (Responsibility) 9.48 3.05 8.67 3.70 3.99 0.000**
SD2 (Purposefulness) 6.66 2.96 6.66 2.72 −0.13 0.895
SD3 (Resourcefulness) 6.86 3.02 7.07 2.75 −1.22 0.221
SD4 (Self-Acceptance) 6.18 2.33 5.69 2.42 3.47 0.001**
Self-Directedness 29.19 8.98 28.13 8.69 2.01 0.045* 0.12a

C1 (Social Acceptance) 6.30 2.72 5.45 2.56 5.36 0.000**
C2 (Empathy) 6.39 2.48 6.56 2.49 −1.15 0.251
C3 (Helpfulness) 6.36 1.74 6.26 1.72 0.92 0.356
C4 (Compassion) 5.47 2.05 5.11 2.08 2.94 0.003**
C 24.53 6.74 23.39 6.62 2.85 0.004** 0.17a

aSmall effect size.
bMedium effect size.
*p < .05.
**p < .01.
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was used to retain factors in factor analysis. This study
did not include other suggested analysis such as Veli-
cer’s Minimum Age Partial and parallel test.

In conclusion, the present study is the first to inves-
tigate the psychometric properties of J-TCI-R in a
representative sample of children and adolescents in
Turkey. Factor structure of temperament and character
scales of J-TCI-R is similar to factorial structure
observed in the adult population in Turkey [5,6].
Results overall indicate that the Turkish J-TCI-R is a
valuable measurement tool to examine personality
dimensions in children and adolescents in Turkey.
Additionally, our data provide sufficient reliability of
the scale and subscales in this specific population
where temperament and character traits are still devel-
oping. Further research using the J-TCI-R in examin-
ing temperament and character of children and
adolescents in clinical and other populations is needed.
Further research would provide valuable information
to the mental health professionals in developing better
management and treatment plans in predicting risky
behaviors and prognosis.
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