1' frontiers
in Psychology

ORIGINAL RESEARCH
published: 18 December 2017
doi: 10.3389/fpsyg.2017.02131

OPEN ACCESS

Edited by:
Ann Dowker,
University of Oxford, United Kingdom

Reviewed by:

Andrea Paula Goldin,
Universidad Torcuato Di Tella and
CONICET, Argentina

Elisabetta Conte,

Universita degli studi di Milano
Bicocca, Italy

*Correspondence:
J. Carola Pérez
janetperez@udd.cl

Specialty section:

This article was submitted to
Developmental Psychology,
a section of the journal
Frontiers in Psychology

Received: 12 April 2017
Accepted: 22 November 2017
Published: 18 December 2017

Citation:

Hoffmann M, Pérez JC, Garcia C,
Rojas G and Martinez \/ (2017)
Chilean Adaptation and Validation of
the Early Adolescent Temperament
Questionnaire-Revised Version.
Front. Psychol. 8:2131.

doi: 10.3389/fpsyg.2017.02131

Check for
updates

Chilean Adaptation and Validation of
the Early Adolescent Temperament
Questionnaire-Revised Version

Marianela Hoffmann "2, J. Carola Pérez®*, Catalina Garcia*, Graciela Rojas® and
Vania Martinez®

" Facultad de Psicologia, Universidad del Desarrollo, Santiago, Chile, 2 Escuela de Psicologia, Pontificia Universidad Catdlica
de Chile, Santiago, Chile, ° Centro de Apego y Regulacion Emocional, Facultad de Psicologia, Universidad del Desarrollo,
Santiago, Chile, * Direccién de Inclusion, Vicerrectoria Académica, Pontificia Universidad Catdlica de Chile, Santiago, Chile,
° Departamento de Psiquiatria y Salud Mental, Hospital Clinico, Facultad de Medicina, Universidad de Chile, Santiago, Chile,
8 CEMERA, Facultad de Medicina, Universidad de Chile, Santiago, Chile

The aim of this study was to develop an adapted version of the Early Adolescent
Temperament Questionnaire-Revised (EATQ-R) that would be valid and reliable for
assessing temperament and its components in Chileans between 12 and 18 years of
age. Originally, Ellis and Rothbart (2001) developed this questionnaire (EATQ-R) to be
used in North American adolescents. For the study in Chile, a translation protocol was
developed, to maintain the original instrument’s cultural and linguistic equivalence in
the adapted version. Psychometric properties of the EATQ-R, such as factor structure,
internal consistency, and convergent validity, were also assessed. The adaption and
validation was carried out in two stages, with two different studies. The first study,
which included 612 adolescent students from educational establishments in the cities
of Santiago and Concepcion, Chile, developed the Chilean version of the 83-item
EATQ-R, which has 13 dimensions, belonging to 4 theoretical factors with adequate
internal consistency (Cronbach’s alpha = 0.79-0.82). The second study assessed the
questionnaire’s convergent validity, through its application to 973 adolescent students
in Santiago. Results show that the effortful control subscale was significantly inversely
related to indicators of adolescent maladjustment, such as substance abuse and
behavioral problems. In addition, it was directly associated with indicators of self-
concept, including self-esteem and self-efficacy. The opposite pattern was observed
when considering negative affect. These findings coincide with current knowledge on
the relationship between temperament and adjustment in adolescents.

Keywords: temperament, adolescence, adjustment, psychometrics, adaptation, validation

INTRODUCTION

Historically, differences between children and adolescents have been partly explained in terms of
their temperamental characteristics. Although definitions of temperament vary, depending on the
theoretical framework utilized, there is consensus on some of its characteristics, such as: (1) it
manifests itself from childhood onwards, (2) it has a neurobiological basis, (3) it is consistent over
time, (4) and it is multidimensional in nature, encompassing several dimensions of behavior that
influence personality development (De Pauw and Mervielde, 2010).
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Specifically, the psychobiological model developed by
Rothbart and her collaborators conceptualizes temperament as
individual constitutional differences in reactivity and as the self-
regulation of affect, activities, and attention-related processes
(Rothbart and Bates, 2006; Rothbart, 2011). Constitutional
aspects refer to the relative durability of biological influences
on individuals, which is modeled by inheritance, maturation,
and experience (Rothbart and Bates, 2006). On the other hand,
reactivity concerns the physiological excitability of neural
systems, while self-regulation refers to processes that allow us to
modulate this automatic and involuntary reactivity (Rothbart,
2011).

Self-regulation includes the ability to direct one’s attention,
inhibitory processes, and behavioral activation. Regulatory
attention is the capacity to focus and redirect one’s attention when
necessary. Behavioral inhibition processes make it possible to
suppress a dominant response when required, while behavioral
activation processes let us initiate and sustain a non-dominant
response (Rothbart and Rueda, 2005).

Factor analyses of Rothbart’s instruments have provided
evidence that temperament structure in all age groups can be
mostly explained by three dimensions, which have been labeled
as effortful control (which represents self-regulation processes),
surgency, and negative affect (the latter two both represent
reactivity processes) (Rothbart and Bates, 2006). In the case
of early adolescence a fourth factor, called affiliativeness, has
become evident (Putnam et al., 2001).

Effortful control is the ability to suppress a dominant response
and produce a subdominant one instead, which denotes a self-
regulatory mechanism. Surgency refers to the level of activity
and tendency to approach novel situations, and negative affect
represents proneness to experiencing negative emotions such as
discomfort, fear, dysphoria, anger, and/or frustration (Rothbart
and Bates, 2006). Lastly, affiliativeness involves concern for
others and a desire for closeness with others (Ellis and Rothbart,
2001; Putnam et al., 2001).

Temperament has been extensively studied in children, and
several forms of measurement are available, such as surveys
for parents and other adults, and observational instruments for
experimental settings (Rothbart and Bates, 2006). Adolescent
temperament is usually measured via self-report instruments
and parental report scales. Among these, the Early Adolescent
Temperament Questionnaire - Revised (EATQ-R), developed by
Ellis and Rothbart (2001), is one of the leading instruments for
measuring adolescent temperament.

This article presents the validation of the EATQ-R in Chile.
This study involved two successive stages: first, the questionnaire
was translated and adapted into Spanish and its psychometric
properties were analyzed (Study 1); then, the concurrent
validity of the instrument was determined (Study 2). The
Early Childhood Behavior Questionnaire (ECBQ) was previously
adapted and validated by Bowen et al. (2004) to measure
temperament in Chilean infant children (16-35 months), and
the current adaption and validation of EATQ-R will provide
a culturally appropriate instrument to evaluate temperament
in Chilean adolescents; together, these questionnaires allow us
monitor temperament of Chileans throughout the life cycle.

The relevance of assessing temperament is widely accepted,
as it has been shown to play a fundamental role in the socio-
emotional adjustment of children and adolescents (Coplan and
Bullock, 2012; Al-Hendawi, 2013; Valiente et al., 2013), especially
in the development of psychopathology (Griffith et al., 2010).
According to studies on temperament and psychopathology,
children and adolescents who are more vulnerable to displaying
internalizing and externalizing symptomatology tend to have
poorer self-regulation skills (Baetens et al., 2011; Muris et al,,
2011).

Vulnerability  to  internalizing  psychopathology  is
characterized by a combination of high levels of negative
emotionality and low levels of effortful control (Calkins et al.,
2016). More specifically, high levels of negative emotionality
may increase adolescents’ propensity to develop psychological
disorders (Forbes et al., 2017); nevertheless, the negative impact
of this emotional reactivity may be buffered by effortful control
(Muris and Ollendick, 2005). For instance, a stressful life event
may trigger negative emotions in adolescents, especially in
those characterized by high emotional reactivity levels, but only
adolescents who display low levels of effortful control are likely
to have problems effectively managing these negative feelings
and may, therefore, react through internalizing symptomatology
(Muris and Ollendick, 2005). In contrast, adolescents with high
levels of effortful control can regulate their emotional states
by using more flexible and effective strategies (Lengua and
Long, 2002), such as redirecting their attention (Forbes et al.,
2017), which reduces their risk of developing mental health
problems.

The relationship between temperamental traits and
psychopathology is visible not only in adolescents’ internalizing
symptomatology, but also in their externalizing symptomatology,
for example, substance abuse and attention deficit hyperactivity
disorder, among others (Martel et al., 2009; Baetens et al., 2011;
Brumley and Jaffee, 2016).

Additionally, temperamental dimensions have being related
with adolescent adjustment indicators, such as self-esteem
(Heinonen et al., 2002; Robins et al., 2010), self-efficacy (Findley,
2013), and pro-social behaviors (Hirvonen et al., 2017).

Robins et al. (2010) found that Mexican-American adolescents
with high self-esteem showed higher levels of effortful control
and lower levels of aggression. However, no significant
relations were found between self-esteem and negative affectivity
(including fear and frustration). Heinonen et al. (2002) found
that mother’s perceptions of adolescent’s temperament as
“difficult” at ages 12 and 15 predicted adolescents’ low self-esteem
in late adolescence. Additionally, Watson et al. (2002) reported
that self-esteem is strongly negatively correlated with neuroticism
and negative affectivity.

Findley (2013) reported that self-concept clarity and self-
esteem were negatively related to negative affect and fearful
temperament, in a sample of early and middle adolescent
students from an ethnically diverse school.

Surgency has been associated with lower levels of internalizing
symptoms (Oldehinkel et al., 2004), for example with less anxiety
(Snyder et al., 2015), and with higher levels of externalizing
symptoms (Muris et al., 2011).
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Finally, affiliativeness has been associated with higher
depressive symptoms (Hankin et al., 2010), but with lower levels
of anxiety. It has also been linked to more antisocial behavior and
greater victimization by peers (Snyder et al., 2015).

In the present study, we hypothesize that:

(a) Taking in consideration the adaptation efforts conducted in
other countries (Chang, 2004; Muris and Meesters, 2009;
Vinas et al., 2015), we expect that we will need to modify
some items and eliminate others, with poor psychometric
properties. Despite this, we predict that we find the four
factors inherent to the original instrument (i.e., Effortful
Control, Surgency, Affiliativeness, and Negative Affect) (Ellis
and Rothbart, 2001).

(b) Effortful control will be directly associated with indicators
of self-concept, including self-esteem and self-efficacy. In
addition, effortful control will be significantly inversely
related to adolescent behavioral problems and/or adolescent
substance abuse. On the other hand, the presence of
these problems will be directly associated with negative
affect, which will also be inversely related to indicators
of adolescent self-concept. Finally, since Affiliativeness and
Surgency have been found to have apparently contradictory
associations with indicators of adolescent adjustment (Nigg,
2006), we do not expect to find a specific pattern of
associations between these temperamental dimensions and
self-concept and mal-adjustment indicators.

STUDY 1

Material and Methods

Participants

The convenience sample comprised 612 adolescents (from 7 to
12th grade) attending seven educational institutions located in
the Chilean cities of Santiago (3 schools: 67.2% of participants)
and Concepcion (4 schools: 32.8% of participants). The average
age of the participants was 14.96 years (SD = 1.76), and 49.7%
were female (see Table 1). In terms of the type of school, 42.4% of
the participants attended municipal (public) schools, 29.1% went
to subsidized private schools, and 28.5% attended private schools.
With respect to their living arrangement, 65.9% of the adolescents
lived with both of their parents, 19.6% with one parent (mother
or father), and 8.1% with one parent and that parent’s new
partner. Only 0.6% of the participants did not live with either
parent.

Ethics Statement

The Ethics Committee of Universidad del Desarrollo, Chile
reviewed and approved the study. Students’ parents were asked
to authorize their children to participate by signing an informed
consent form, and then adolescents who received their parents’
authorization and who agreed to participate in the study
voluntarily and anonymously expressed their decision by signing
an informed assent form.

Instrument
The Early Adolescent Temperament Questionnaire—Revised
(EATQ-R) measures temperament in adolescents. The

instrument was originally created to be administered to
adolescents between 9 and 15 years old. The scale includes
103 items, divided into 13 dimensions that reflect 4 factors:
(1) Affiliativeness, which includes affiliation (desiring warmth
and closeness with others), pleasure sensitivity (pleasure
associated with activities and stimuli that involve low intensity,
low complexity, and low novelty), and perceptual sensitivity
(detection of low-intensity stimulation in one’s environment). (2)
Effortful Control, which includes attention (the ability to focus
one’s attention and shift focus at will), activation control (ability
to perform an action despite a strong tendency to avoid it), and
inhibitory control (ability to plan and suppress inappropriate
responses). (3) Negative Affect, which includes frustration,
due to the interruption of an ongoing task or due to being
prevented from achieving a goal; physical and verbal aggression,
exerted both directly and indirectly; and depressive mood. (4)
Surgency, which includes low fear and shyness (high behavioral
inhibition when faced with novelty and change, especially in
the social sphere) and high intensity pleasure (intense pleasure
derived from high-intensity or high-novelty activities) (Ellis,
2002). Lastly, the activity level dimension refers to physical
participation in activities requiring high levels of physical
activity. This dimension is not part of the other four higher order
temperament factors (Ellis and Rothbart, 2001).

Each item was answered using a 5-point Likert scale (1=
Almost always untrue of you; 5= Almost always true of you).
Total scores per subscale were calculated by adding up scores of
the corresponding items, with high scores reflecting the presence
of a given temperamental characteristic. The reliability indexes
(Cronbach’s alpha) reported for the dimensions ranged from 0.64
to 0.82 (Ellis and Rothbart, 2001; Ellis, 2002).

Procedures

Translation

In order to adapt this instrument to the Chilean context, the
original EATQ-R in English and a Spanish version (translated
in Spain) were taken into account. The latter is the official
translation provided by the authors for Spanish speakers!. Two
translators (a man and a woman) who were native Spanish-
speakers translated the original English instrument into Spanish.
Each of them translated the instrument from English into Chilean
Spanish independently, using the official Spanish version as a
frame of reference for their own translations.

Afterwards, the research team merged both translations,
which resulted in a pilot version that preserved the meaning
of the original questionnaire, but whose textual form reflected
local culture and the Spanish language as used in Chile. To
generate this final product, the researchers considered the
original Spanish version from Spain, both translations, and
theoretical information about the scales and items of the
original instrument. This process yielded 52 items that remained
unchanged from the official Spanish version of the EATQ-
R and 51 items that underwent textual modifications. For

!Available ~online at: https://research.bowdoin.edu/rothbart-temperament-
questionnaires/instrument- descriptions/the-early-adolescent-temperament-

questionnaire
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TABLE 1 | Sample distribution by Gender, Course, and City of Residence.

School grades

Total

Primary school

Secondary school

7th Grade (%) 8th Grade (%) 9th Grade (%) 10th Grade (%) 11th Grade (%) 12th Grade (%)
SANTIAGO
Female 43.3 46.4 53.4 51.7 49.3 57.4 50.1% N = 204
Male 56.7 53.6 46.6 48.3 50.7 42.6 49.9% N = 203
CONCEPCION
Female 58.3 50.0 67.9 35.0 40.0 421 49.8% N = 102
Male 411.7 50.0 321 65.0 60.0 57.9 50.2% N = 103
Total 100 100 100 100 100 100 N =612

N =120 N =97 N =101 N =127 N =101 N = 66

instance, the vocabulary used to refer to emotional states was
modified to match local reality more closely (“me enfado ...”
was replaced by “me enojo...”; “me siento retraido” was replaced
by “me siento avergonzado”); and the sports mentioned were
replaced by others which are more commonly practiced in
the Chile, while preserving the type of sport (ie., “...como el
esqui acudtico” was replaced by “... como el esqui acudtico y
motocross”).

Administration

Seven educational institutions of different types, located in
Santiago and Concepcion, were asked to participate in the study.
Authorized adolescents completed the questionnaire in their
classroom.

Cognitive interview

The pilot version of the questionnaire was administered to 18
students through individual interviews. The pilot sample was
comprised of one boy and one girl from each age group (12-
14, 15-16, and 17-18 years) in each type of school (municipal,
subsidized private, and private). The adolescents answered the
self-report questionnaire in a room with a research assistant, who
asked questions about their understanding of the items after they
completed them. After completing 20 items, the students were
asked to state their opinion about the clarity of the questions,
the instructions provided, and their way of answering them. After
answering the whole questionnaire, they were asked to comment
on its length, its general degree of clarity, its difficulty, and on
whether or not it was enjoyable to answer. The assistant kept
a comprehensive record of the students’ comments. Based on
this pilot result, 14 items were modified (six items that had been
carried over from the original Spanish version and eight items
that had been modified for Chile). In addition, two of these
items were modified to avoid using double negation, which can
negatively impact comprehension.

Data analysis

To begin, we estimated the measurement model specified by
the authors (Ellis and Rothbart, 2001), which includes 13
factors (11 temperamental dimensions and 2 behavioral scales),

allowing the factors to be correlated with one another, using
Confirmatory Factor Analysis (CFA). Since the levels of fit of
this first model were inadequate, two additional successive CFAs
were performed, preserving the original factor structure and
removing items with a low factor loading (<0.30) in the national
sample. These models were estimated by setting the variance of
the factors at 1 using the MLM estimation algorithm (MPlus-
6), an estimator that is less sensitive to the violation of the
multivariate normality assumption (Muthén and Muthén, 1998-
2010; Institute for Digital Research and Education, UCLA)2. We
present the standardized factor loadings (STDY, see Table 2), as
well as the fit indicators for the initial and the Chilean final
model.

To measure the fit of the estimated CFA, several indicators
were used: (a) Satorra-Bentler goodness of fit index (SBx2)—
when values are non-significant (p > 0.05), it indicates that the
model fits the data well (Satorra and Bentler, 1994); (b) Root
Mean Square Error of Approximation (RMSEA), in which values
<0.05 indicate good fit, while values over 0.05 and under 0.08
indicate acceptable fit (Browne and Cudeck, 1993), though other
authors indicate that a cut-off of 0.06 is more adequate (Hu
and Bentler, 1999); (c) Standardized Root-Mean-Square Residual
(SRMR), in which values < 0.05 indicate a good model fit (Byrne,
1998; Diamantopoulos and Siguaw, 2000), although values < 0.08
are considered to be acceptable (Hu and Bentler, 1999); and (d)
Comparative Fit Index (CFI) (Bentler, 1990), for which Hu and
Bentler (1999) suggest that CFI values > 0.95 indicate a good
model fit.

In the second phase, Exploratory Factor Analysis (EFA) was
conducted over 13 level-1 factors of temperamental dimensions
(Ellis and Rothbart, 2001; Ellis, 2002). The number of factors
was determined using a scree-test, and the factorial solution
was estimated by the method of principal axes (SPSS 15.0)
with an Oblim rotation. Lastly, we estimated the internal
consistency of each factor and their subscales using Cronbach’s
alpha.

ZInstitute for Digital Research and Education, UCLA., (s. f.). Retrieved of http://
www.statmodel.com/discussion/messages/8/1223.html?1322676286
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TABLE 2 | Factor loading pattern of EATQ-R scales.

Subscales EATQ-R (Chilean version 1) EATQ-R (Chilean final version)

Items Range Items Range
EFFORTFUL CONTROL
Activation control 7 (R); 24(R); 32; 55(R); 63; 65; 66; 82(R) 0.13-0.65 7 (R); 32; 63; 65; 66; 82 (R) 0.38-0.67
Inhibitory control 12(R); 19; 20; 21(R); 22(R); 39(R); 45(R), 46(R); 71; 81; 89 0.01-0.55 19; 20; 46(R); 81; 89 0.31-0.64
Attention 25; 44(R); 56(R); 62(R); 67; 86(R); 97 0.22-0.63 25; 44(R); 56(R); 62(R); 86(R); 97 0.33-0.64
AFFILIATIVENESS
Affiliation 283; 38; 47; 51, 75; 78; 88; 94 0.39-0.55 23; 38; 47, 51; 75; 78; 88; 94 0.34-0.54
Pleasure sensitivity 28; 30; 34; 48; 50; 70; 80 0.27-0.75 28; 30; 48; 50; 70; 80 0.40-0.77
Perceptual sensitivity 4; 11; 31; 35; 41; 92(R) 0.16-0.74 4;11; 31; 35 0.47-0.76
NEGATIVE AFFECT
Frustration 40(R); 42; 58; 73; 79; 91, 98; 101; 102 0.38-0.62 40(R); 42; 58; 73; 79; 91; 98; 101; 102 0.38-0.61
Aggression 5; 10; 18; 33; 37; 59; 68; 72; 74(R); 84; 96 0.20-0.63 5;10; 18; 33; 37; 59; 72; 84; 96 0.36-0.65
Depressive mood 18; 15; 26(R); 49; 60; 90 0.42-0.76 13; 15; 26(R); 49; 60; 90 0.42-0.76
SURGENCY
Shyness 6; 9; 43; 52(R); 69; 76; 87(R) 0.32-0.75 6; 9; 43; 52(R); 69; 76; 87(R) 0.33-0.84
High Intensity pleasure 2; 8; 14(R); 17(R); 27; 29; 53; 61; 95; 99; 103 0.11-0.69 14(R); 17(R); 53; 61; 95; 99; 103 0.33-0.68
Fear 3; 64; 57; 77; 85; 93 0.29-0.45 3;57; 77, 85; 93 0.32-0.43
Activity Level 1; 16; 36; 64; 83; 100 0.26-0.77 1; 36; 64; 83; 100 0.46-0.76

Magnitude of factorial loadings (independent of the sign). Bold item numbers have factorial loading <0.30.

Results

Factor Structure of the Scale

In the initial factorial solution (Chilean version 1), results showed
that all items included within the factors of Affiliation (factor
loadings range: 0.4-0.6, 8 items), Pleasure Sensitivity (0.3-0.8,
7 items), Frustration (0.4-0.6, 9 items), Depressive Mood (0.4-
0.8, 6 items), Shyness (0.3-0.8, 7 items), and Activity Level (0.3-
0.8, 6 items) displayed significant loadings and were adequate in
magnitude.

Though Fear behaved similarly, its factor loadings were lower
(range 0.3-0.5, 6 items). In the case of the Activation Control
factor, seven of the items displayed significant factor loadings,
ranging from 0.3 to 0.7, except for item 55, which had non-
significant loadings for this factor.

In the case of Inhibitory Control, item 45 had non- significant
loadings for this factor; in contrast, its other items displayed
significant factor loadings, ranging from 0.3 to 0.6 (9 items).
Item 67 in Attention, item 74 in Aggression, and item 92 in
Perceptual Sensitivity also behaved similarly. In all cases, items
displayed low but significant factor loadings (below 0.3). The
remaining items displayed loadings—in their respective factors—
that ranged between 0.3 and 0.6 in Attention (6 items), from 0.3
to 0.7 in Perceptual Sensitivity (5 items), and from 0.3 to 0.6 in
Aggression (10 items).

The High Intensity Pleasure factor had the largest number of
problematic items; specifically, items 2, 8, 27, and 29 displayed
factor loadings which were lower than 0.3 (but still significant).
Its other seven items displayed loadings ranging from 0.3
to 0.7 (see Table2). This model showed the following fit
indexes values: (a) SBx2 = 8781.71 (5071 df.), p < 0.001; (b)
RMSEA = 0.039 (90% CI 0.038-0.041); (c) SRMR = 0.071;
(d) CFI = 0.66.

In the final factorial solution (Chilean final Version), the
Activation Control factor had 6 items (loading factor range: 0.4
0.7), Inhibitory Control had 5 items (range: 0.3-0.6), Attention
had 6 items (range: 0.3-0.6), Affiliation had 8 items (range: 0.3-
0.5), Pleasure Sensitivity had 6 items (range: 0.4-0.8), Perceptual
Sensitivity had 4 items (range: 0.5-0.8), Frustration had 9
items (range: 0.4-0.6), Aggression had 9 items (range: 0.4-0.7),
Depressive Mood had 6 items (range: 0.4-0.8), Shyness had
7 items (range: 0.3-0.8), High Intensity Pleasure had 7 items
(range: 0.3-0.7), Fear had 5 items (range: 0.3-0.4), and Activity
Level had 5 items (range 0.5-0.8) (additional information in
Appendix 1). Additionally, the errors of items 14 and 17 were
correlated (r = 0.62, p < 0.001). The fit index values of the final
factorial solution were: (a) SBy 2 = 5705.84 (3241 df.), p < 0.001;
(b) RMSEA = 0.039 (90% CI0.037-0.041); (c¢) SRMR = 0.068; (d)
CFI =0.74.

Table 3 presents the final correlations estimated by the
model. Several factors correlated with each other, although
there were some exceptions. The most important (rs > 0.30)
correlations were: A positive relation between inhibitory control
and activation control (r = 0.44); and positive correlations
between attention with inhibitory control (r = 0.40); and with
activation control (r = 0.44). All these scales correspond to
the Effortful Control factor. Additionally, inhibitory control
was negatively associated with aggression (r = —0.44), and a
negative relation between attention and aggression (r = —0.32)
was found. Frustration was positively related to aggression (r
= 0.46) and depressive mood (r = 0.38). These last three
scales correspond to the Negative Affect factor. In terms of the
dimensions of Affiliativeness, affiliation was positively related
to pleasure sensitivity (r = 0.39), and pleasure sensitivity was
related to perceptual sensitivity (r = 0.33). Finally, high intensity
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TABLE 3 | Correlations.

Dimensions 2 3 4 5 6 7 8 9 10 11 12 13
1. Activation control 0.44***  0.44*  0.12* 0.16™* 0.15™*  —0.12* —-0.27*  —0.09* —0.04 0.02 0.12* 0.17*
2. Inhibitory control 0.40***  0.13* 0.19"* 0.13** -0.29"* —-0.44*** -0.18"* —-0.05 0.05 0.10* 0.24*
3. Attention —0.03 0.09* —0.04 -0.26"*  —-0.32*** -0.29"" —-0.14"* 0.08 —0.05 0.08
4. Affiliation 0.39***  0.22"* 0.12* —0.03 0.16™*  —0.17" 0.11* 0.24* 0.18"
5. Pleasure sensitivity 0.33*** 0.01 —0.12* 011  -0.04 -0.07 —0.19" 0.15"*
6. Perceptual sensitivity 0.18*  —-0.02 0.16"* —-0.10 0.04 0.13** 0.09*
7. Frustration 0.46*** 0.38*** 0.08* 0.02 0.18**  —-0.05
8. Aggression 0.19"*  —-0.04 0.26"*  —0.13"** 0.08*
9. Depressive mood 0.29"*  —0.21** 0.27**  —-0.25"*
10. Shyness —0.31***  0.22*  -0.26"**
11. High intensity pleasure —0.23" 0.45***
12. Fear —0.08

13. Activity level

Bolded numbers are mentioned in the text. ***p < 0.001; ** p < 0.01; * p < 0.05.

pleasure was positively related to activity level (r = 0.45) and
negatively related to shyness (r = —0.31).

The EFA indicated a four-factor solution (see Table 4). The
first factor was Effortful Control, which included Attention,
Activation Control, and Inhibitory Control dimensions. The
second factor is Affiliativeness, with the dimensions of Affiliation,
Pleasure Sensitivity, and Perceptual Sensitivity dimensions. Both
of these factors replicated the original questionnaire’s factor
structure. Surgency, the third factor, included three original
dimensions (Shyness, High Intensity Pleasure, and Fear) and also
includes the Activity Level dimension. Finally, Frustration and
Aggression were included in the fourth factor, Negative Affect
factor. This factor also includes Depressive Mood, which had
an additional significant factor loading in Surgency (a negative
factor loading).

Reliability Analysis

The reliability of the EATQ-R dimensions ranged from 0.44
to 0.77. Reliability problems were found in Activation Control
(0.68), Inhibitory Control (0.58), Attention (0.66), and Affiliation
(0.67). The dimensions of Pleasure Sensitivity, Perceptual
Sensitivity, each dimension of Negative Affect, Shyness, High
Intensity Pleasure, and Activity Level displayed reliability levels
equal to or higher than 0.70. Fear was the least reliable scale.
Reliability displayed by the four factors was adequate, ranging
from 0.79 (Affiliativeness) to 0.82 (Negative Affect, see Table 5).

Discussion

The present study describes the adaptation and validation of the
EATQ-R in Chilean adolescents between 12 and 18 years of age.
CFA made it possible to determine whether the items translated
into Spanish had item loadings for the same 13 dimensions
proposed in the original version of the instrument. As initial
results showed inadequate adjustment levels, new CFAs were
conducted, which preserved the structure of the factors proposed
theoretically by Rothbart but eliminated 20 items with low factor
loadings (<0.3). The final version of the instrument comprises 83
items that displayed adequate and significant factor loadings.

TABLE 4 | Dimensions of EATQ-R.

Dimensions Factors

0.76
0.53
0.58

Activation control
Inhibitory control
Attention

Affiliation

Pleasure sensitivity

0.67
0.62
Perceptual sensitivity 0.40
0.66
0.70

0.35

Frustration

Aggression

—0.43

—0.50
0.69

-0.37
0.56

Depressive mood
Shyness

High intensity pleasure
Fear 0.34

Activity level

Factor loading <0.30 were eliminated. Principal Axis Factoring and Oblimin Rotation.
Factor correlations are: factor 1 with factor 2 r = 0.25; factor 1 with factor 3 r = 0.10;
factor 1 with factor 4 r = —0.34; factor 2 with factor 3 r = —0.03; factor 2 with factor 4 r
= 0.18; factor 3 with factor 4 r = —0.09. Bolded dimensions belong to respective factors.

In this final version, there were inconsistencies between
fit indexes. The RMSEA (0.039) and SRMR (0.068)—both
categorized as absolute fit indicators—indicated an adequate level
of model fit; in contrast, the SBx2 and CFI indexes revealed a
poor model fit. This same inconsistency was reported by Kim
et al. (2003), who conducted a CFA with six factors of the EATQ-
R using individual items as indicators (a strategy comparable to
that used in the present study). A similar inconsistency was also
reported in adaptation studies carried out by Vinas et al. (2015)
and Muris and Meesters (2009).

Selecting and reporting multiple indicators is a common
and usually recommended practice. This is because no single
indicator can assess the fit of the models contrasted under

Frontiers in Psychology | www.frontiersin.org

December 2017 | Volume 8 | Article 2131


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

Hoffmann et al.

Validation of Adolescent Temperament Questionnaire

TABLE 5 | Reliability.

Factor Dimension Number of items Crobanch alpha
Effortful control 17 0.80
Activation control 6 0.68
Inhibitory control 5 0.58
Attention 6 0.66
Affiliativeness 18 0.79
Affiliation 8 0.67
Pleasure sensitivity 6 0.76
Perceptual sensitivity 4 0.70
Negative Affect 24 0.82
Frustration 9 0.72
Aggression 9 0.72
Depressive mood 6 0.73
Surgency? 24 0.81
Shyness 7 0.77
High intensity pleasure 7 0.71
Fear 5 0.44
Activity level 5 0.77

aAll items were recoded so that the highest score in the highest level of Surgency.

the multiple conditions involved in their estimation, such as
sample size, estimation methods, and the relationship among the
indicators in each factor (Fan et al., 1999). Multiple simulation
studies have been conducted to assess how different indexes
perform when these conditions vary (Fan et al., 1999; Jackson,
2001). Systematically, it has been found that the RMSEA and
SRMR are affected by sample size—the larger the size, the better
the fit (Jackson, 2001). However, RMSEA is a recommended
indicator, as it is sensitive to poor model specification (Fan
et al, 1999). On the other hand, even though CFI is more
independent of sample size, it is affected by the size of factor
loadings, the estimation method used (with greater values being
obtained with Generalized Least Squares than with Maximum
Likelihood), and its interactions, among other aspects (Ding
et al., 1995).

With regard to the Chilean model indicators that showed a
poor fit, SBx 2 is not appropriate for large sample sizes (Kenny,
2012) and CFI is not informative when the “RMSEA for the
null model is <0.158” (Kenny, 2012), which is the case of the
presented model (our null model RMSEA is 0.08). Additionally,
Raykov (2000, 2005) argues that CFI is a biased measure. Thus,
based on the adequate absolute fit indices, we consider this model
to be acceptable.

With regard to level-2 factors, the final Spanish version
replicates the four factors of the original model, which includes
Effortful Control, Affiliativeness, Surgency, and Negative Affect.
In contrast to the original EATQ-R solution (Ellis, 2002),
our results include Activity Level within the Surgency factor.
In addition, the Depressive Mood dimension had significant
loadings in two factors: Negative Affect and Surgency. Ellis and
Rothbart (2001) developed Depressive Mood as an additional
behavioral scale, therefore its inclusion as a temperament
dimension warrants further study.

Considering the four theoretical factors that comprise
the EATQ-R questionnaire (Affiliativeness, Effortful Control,
Negative Affect, and Surgency), their internal consistency was
adequate (Cronbach’s alpha = 0.79-0.82). Moreover, the values
were similar to those published by Ellis (2002). Nevertheless,
when considering the reliability of the dimensions that comprise
these factors, the observed internal consistency was lower. The
least reliable dimensions were Fear and Inhibitory Control, which
reached lower values than those in the original English version
reported by Ellis and Rothbart (2001). Other studies have also
reported problems with the reliability of some dimensions. For
example, Fear, Inhibitory Control, and Attention displayed a
reliability value lower than 0.65 in the adaptation developed by
Ellis (2002) and in versions in other languages (Chang, 2004;
Muris and Meesters, 2009; Pérez and Cumsille, 2012).

Once the factor structure of the Chilean version of the
EATQ-R has been established, its construct validity needs to
be further explored. Convergent validity—the extent to which a
scale correlates with another or to other measures designed to
assess similar constructs—and Discriminant Validity—the extent
to which a scale does not correlate with dissimilar measures—
are often used to evaluate the construct validity of instruments.
In light of this, as previously indicated in the introduction, in
the second phase of our study, the convergent validity of Chilean
version of EATQ-R, with respect to indicators of socio-emotional
adjustment, was explored.

STUDY 2

Materials and Methods

Participants

The convenience sample consisted of 973 adolescents (from 7
to 11th grade) attending 29 schools located in Santiago. Their
average age was 14.41 years (SD = 1.42) and 68.8% were
female (see Table 6). In terms of their school, 38.8% of the
participants attended municipal (public) schools, 56% attended
subsidized private schools, and 5.1% attended a private school.
With regard to their living arrangement, 67.3% of the adolescents
lived with both of their parents, 24.5% with one parent (mother
or father), and 8.1% with one parent and that parent’s new
partner.

Procedures

Once municipal and subsidized private schools provided their
authorization for this study, consent was sought from students
and their parents. The adolescents who were authorized by their
parents, and who agreed to participate (by signing an informed
assent form), answered a questionnaire in their classroom (which
contained, among others, EATQ-R and scales of adjustment and
maladjustment in adolescents). In the case of the participating
private schools, recruitment was conducted by contacting the
parents directly (snowball sampling), and the adolescents who
were authorized completed the questionnaire in their homes. The
Ethics Committee of Universidad del Desarrollo, Chile, following
the same ethical procedure mentioned in Study 1, reviewed and
approved the study.
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TABLE 6 | Sample distribution by Gender and Grade.

Primary school

Secondary school

7th Grade (%) 8th Grade (%) 9th Grade (%) 10th Grade (%) 11th Grade (%) Total
Female 55.6 7.4 73.6 72.3 551 68.8% N = 669
Male 44.4 22.6 26.4 27.7 44.9 31.2% N = 304
Total 100 100 100 100 100 100%
N =133 N =190 N =254 N =249 N =147 N =973
Instruments engaged in problematic behavior during the past 6 months.

Chilean adaptation of the early adolescent temperament
questionnaire-revised

The scale includes 83-items, divided into 13 dimensions. Each
item is answered using a 5-point Likert scale (1= Almost always
untrue of you; 5= Almost always true of you).

In this study, only 71° items were included, due to the
extensive length of the other instruments used. The selected
factors and dimensions were: (1) Affiliativeness, which includes
affiliation, pleasure sensitivity, and perceptual sensitivity; (2)
Effortful Control, which considers the dimensions attention,
activation control, and inhibitory control; (3) Negative Affect,
which includes frustration, aggression, and depressive mood; and
(4) Surgency, which includes fear, shyness, and high intensity
pleasure.

Scales of adjustment and maladjustment in adolescents

These three scales have been previously used in Chile (Cumsille
etal., 2014). (1) Depressive Symptomatology Scale, which includes
seven items that measure the frequency of the presence of
negative affect (Cronbach’s alpha = 0.86). Some of these items
are: “In the last 30 days, how often have you felt depressed
tense, or irritable?” Each item was answered using a 6-point
Likert scale (1= never; 6= almost every day). (2) Self-Concept
Scale, that includes 11 items that represent adolescent self-
assessment. The scale was constructed using items similar to
those of Harter’s Global Self-Assessment subscale (Harter, 1982)
and others related to general self-efficacy expectations, adapted
from the Self-Efficacy scale developed by Sherer and Adams
(1983). Adolescents are asked to report the degree to which each
of the statements describes them on a 5-point Likert scale (1 =
It does not describe me at all—5 = It describes me completely).
The scale includes two factors: Self-Esteem and Self-efficacy.
The former is comprised of five items (examples: “I feel quite
sure of myself, “I'm happy to be the way I am”), with a 0.86
Cronbach’s alpha value. The latter factor includes six items
(examples: “I can focus on a task and persevere,” “I can be
successful in what I set out to do”), with a Cronbach’s alpha
estimated at 0.86. (3) Substance Use and Behavioral Problems
Scale. This scale includes 11 items that assess the frequency of
use alcohol and marijuana by adolescents and how often they

3Given the length of the questionnaires administered in FONDECYT project
number 11130041, the following items were not included: 56 (Attention); 73
(Frustration); 72 (Aggression); 94 (Affiliation); 69 (Shyness); 95 and 103 (High
Intensity Pleasure); and all items (1; 36; 64; 83; 100) of the Activity Level
dimension.

Each item was answered using a 7-point Likert scale (1=
Never in my life; 7= More than once per week). The scale
includes two factors: Substance use (examples: “You have smoked
cigarettes,” “You have drank alcohol until you got drunk”)
and Antisocial behavior (examples: “You have taken something
from a store without paying,” “You have become involved in a
group/gang fight”). The former includes five items (Cronbach’s
alpha = 0.80) and the latter includes seven (Cronbach’s alpha =

0.66).

Results

Table 7 presents the correlations between the four temperament
factors (Effortful Control, Affiliativeness, Negative Affect, and
Surgency) and indicators of adolescents’ adjustment and
maladjustment, which were consistent with our hypotheses.
Effortful Control was significantly and negatively (—0.20 < r
< —0.33) related with indicators of adolescent maladjustment,
considering both depressive and externalizing symptoms. It was
also directly correlated with both indicators of self-concept (self-
efficacy = r < 0.60 and self-esteem = r< 0.45). The opposite
pattern was observed when considering Negative Affect, which
was directly related to the maladjustment scale (0.15 < r < 0.58)
and inversely related to the adolescent adjustment scales (—0.30
<r < —045).

The Affiliativeness and Surgency scales displayed a
more complex pattern of correlation with adjustment and
maladjustment indicators. Moreover, their correlations were
lower in magnitude than those established with the dimensions
of Effortful Control and Negative Affect dimensions. For
example, Surgency was significantly and positively related (0.19
< r < 0.22) with indicators of adolescent adjustment, and it
was also positively related to antisocial behavior (r = 0.25)
and substance abuse (r = 0.23). Finally, there was a negative
correlation between Surgency and depressive symptoms.

Similarly, Affiliativeness was significantly and positively
related (0.07 < r < 0.19) with indicators of adolescent
adjustment, and at the same time, it was positively related
with depressive symptomatology (r = 0.11). In addition,
Affiliativeness was significantly and negatively related with
antisocial behavior (r = —0.12).

GENERAL DISCUSSION

The present study describes the psychometric properties, such as
factor structure, internal consistency, and convergent validity, of
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TABLE 7 | Correlations of adolescent temperament and adolescent adjustment indicators.

Factors 2 3 4 5 6 7 8 9

1. Effortful control —0.44* 0.20"* 0.07* —0.32"* —0.33"* —0.20* 0.45"* 0.60***
(N = 965) (N =953) (N = 964) (N = 964) (N = 963) (N =964) (N = 965) (N = 965)

2. Negative affect 0.19"* —0.17* 0.58™* 0.24* 0.15™* —0.45"* —0.30"*
(N = 954) (N =967) (N = 967) (N = 966) (N = 967) (N = 968) (N = 968)

3. Affiliativeness -0.07* 0.11%* —0.12"* 0.02 0.07* 0.19"
(N = 953) (N = 953) (N =952) (N = 953) (N = 954) (N = 954)

4. Surgency —0.19* 0.25* 0.23"* 0.22* 0.19*
(N = 966) (N = 965) (N = 966) (N =967) (N = 967)

5. Depressive symptoms 0.18*** 0.20*** —0.60"** —0.37*
(N =970) (N =971) (N =972) (N =972)

6. Antisocial behavior 0.51** 0.1 —0.14*
(N =970) (N =971) (N =971)

7. Substance use/abuse —0.09** —0.08*
(N=972) (N =972

8. Self-esteem 0.67
(N =973)

9. Self-efficacy

*p <0.007; "p < 0.01; p > 0.05.

the EATQ-R questionnaire, when administered to a sample of
Chilean adolescents between 12 and 18 years of age.

EATQ-R was adapted by following a translation and re-
translation protocol intended to preserve cultural and linguistic
equivalence with the original version. Based on factorial analysis,
the Chilean version of EATQ-R is composed of only 83 of the
original 103 items. It is important to mention that adaptation
processes carried out in other countries have also removed items
to reach more adequate factor solutions (Chang, 2004; Vinas
et al., 2015). In fact, many of the items that caused problems
in the Chilean version were eliminated in a new version of the
instrument developed by Ellis (2002).

In the second study, correlations were established between
temperamental factors assessed by the Chilean version of
the EATQ-R and indicators of adolescents’ adjustment and
maladjustment, such as self-esteem, self-efficacy, depressive
symptoms, behavioral problems, and substance use. These
findings support our hypotheses. The temperamental factor
Effortful Control displayed a significant inverse association with
indicators of adolescent maladjustment (depressive symptoms,
behavioral problems, and substance use). In addition, it
was directly associated with adolescent self-esteem and self-
efficacy. In contrast, the opposite pattern was observed with
respect to the Negative Affect dimension. This temperamental
dimension was inversely related to indicators of adolescent
self-concept and directly related to indicators of adolescent
maladjustment.

These results are in line with those of previous studies,
which indicate that having poor self-regulation skills is related
to internalizing and externalizing symptomatology (Nigg, 2006;
Griffith et al, 2010; Baetens et al., 2011; Muris et al.,
2011), poor academic performance (Valiente et al., 2013),
difficulties emotionally and behaviorally adapting to the social
demands of a classroom environment (Al-Hendawi, 2013),

and problematic peers interaction, such aggression and peer-
victimization (Coplan and Bullock, 2012).

Additionally, Nigg (2006) indicates that high effortful control
protects against a wide range of psychopathology. Based on cross-
sectional and longitudinal studies, it has been demonstrated
that low effortful control is related to externalizing disorders
(Eisenberg et al., 2005, 2016; Olson et al., 2017).

On the other hand, temperamental negative emotionality or
irritability tends to predict both internalizing and externalizing
problems. Negative emotionality seems to be on the base of
comorbidity of internalizing and externalizing disorders (Keiley
et al, 2003). Mikolajewski et al. (2013) have shown that
negative affect shares genetic and environmental influences with
both internalizing and externalizing disorders in childhood.
Rothbart and Posner (2006) differentiate between fear-related
affect vs. anger and irritability, explaining that that the former
is particularly related to internalizing disorders, and the latter to
externalizing disorders. Psychopathology has also been found to
be closely linked to negative emotionality (Tackett et al., 2013;
Snyder et al., 2015).

Additionally, negative emotions appear to interact with
effortful control in predicting internalizing and externalizing
behavioral problems. For example, internalizing problems
were shown to be related to negative emotionality and high
reactive control (Eisenberg et al, 2005). Moreover, anxiety
disorders appear to result from the confluence of high negative
emotionality and low effortful control (Lonigan et al., 2004). High
negative emotionality and low effortful control are related to
maladaptive cognitive process, deficits in emotion regulation, and
subsequent adolescent psychopathology (Snyder et al., 2015).

In the present study, both indicators of adolescent adjustment
(self-esteem and self-efficacy) were related to effortful control
and negative affect, with the former being a protective factor
and the latter a risk factor for adolescent development. These
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associations were clearly established, even more so than in past
studies (Heinonen et al., 2002; Robins et al., 2010).

We did not hypothesize on Affiliativeness and Surgency
and their association with indicators of adolescent adjustment.
Nevertheless, based on the study results, Affiliativeness could be
considered as protective factor (similar to Effortful Control).

Affiliativeness was positively related to indicators of
adolescent adjustment (self-esteem and self-efficacy) and
negatively related with antisocial behavior. Affiliativeness reflects
socialization tendencies that are related to positive emotions
(Graziano and Tobin, 2017). Nevertheless, most consistent
evidence links it with effortful control in children (Eisenberg
etal., 2016) and adults (Putnam et al., 2001), not in adolescents.

The positive relation between Affiliativeness and Depressive
Mood could be an indicator of the ability to feel empathy, which
implies the capacity to connect with one’s own negative emotions.
Jensen-Campbell et al. (2015) proposed an association between
personality traits (for example, Affiliativeness) and interpersonal
relationships. Nigg (2006) proposed that affiliation is rooted, at
least in later development (in adolescence), in the capacity to
feel and recognize negative emotions in others (like sadness or
anxiety), and thus to feel empathy for others.

Surgency was positively related with indicators of adolescent
adjustment, and it was negatively related to depressive symptoms.
However, at the same time, this temperamental dimension
was positively related to antisocial behavior and substance
abuse. Nigg (2006) indicated that recent physiological evidence
suggests that this temperamental trait is related to motivation
(approach) instead of the valance of experiences (positive
or negative). Therefore, correlations between Surgency and
indicators of adolescent maladjustment could be interpreted as
adolescent exploratory behavior, based on their openness to new
experiences.

Finally, even though the utilized methodology followed
suitable procedures for examining the validity and reliability of a
self-report questionnaire, the study has three mayor limitations.
Firstly, it lacked divergent validity indicators, and second, the
convergent validity study did not consider the activity level
dimension. Lastly, the instrument was only applied in adolescents
between 12 and 18 years of age, leaving out younger (10-11 years
old) early adolescents.

Despite these limitations, it can be concluded that the Chilean
version of the EATQ-R questionnaire, with 83 items, is a
useful self-report tool for measuring temperament in adolescents
between 12 and 18 years of age.

Al-Hendawi, M. (2013). Temperament, school adjustment,
and  academic  achievement:  existing  research  and  future
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Temperament is an early identifiable risk factor for the
development of psychopathology. The period from childhood to
adolescence is thus a valuable window in which to identify risk
factors that may underpin the development and persistence of
common mental disorders (Forbes et al., 2017). In this sense,
the EATQ-R could potentially become an effective early detection
tool, to intervene in the adjustment difficulties of adolescents in
a timely manner in order to prevent later psychopathology and
mental health problems.
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