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CLINICAL PSYCHOLOGY




Examination of the factorial structure of the
Mental Help Seeking Attitudes Scalé MHSAS: one instructive example

Lazar Tenjovil (ltenjovi@f .bg.ac.rs)
Department of Psychology, University of Belgrade

Ni kola Petrovil (nicholas.petrovi c@gma
Department of Psychology, University of Belgrade

Jelena Srna (jsrna@eunet.rs)
Department of Psycholog¥niversity of Belgrade

Abstract
Method

The aim of this study was to examine the factorial structure of
the Serbian version dflental Help Seeking Attitudes Scale .
(MHSAS) on a sample of adolescents. The sample consisted Participants

of 390 Belgrade high school students.eTtnexpected and The sample consisted of 390 high school students (57.9%
uninterpretable twdactor structure suggested by EFA and female), from 14 Belgrade vocational schools and

CFA on the entire sample showed a consistent grouping of : .
items with respect to the spatial (leight) arrangement of gymnasiums, aged 16 to 1engstly eighteeryearolds -

negativelyvalenced (NV) and positivelyalenced (PV) 84.1%).
adjectives in pairs. EFA and CFA without 28 participants
(7.2% of the entire sample) identified as inattentive Procedure

respondents provided a clear eaetor solution. The analysis : :
excluded cases where the difference between mean scores for, Respondents completed the MHSAS in groups in class.

items with a NV adjective orhe left and those with a NV Participation was anonymous.

adjective on the right was equal or larger than half of the

response scale range (i.2.3). The results suggest that Measures

MHSAS has unidimensional structure. In order to use MHSAS contains a root phrask [ had a mental health

MHSAS in its current form, it is necessary to include rase concern, seeking help from a mental health professional
indicator of the respondent's inattentive responding, such as

the one proposed in this paper, to detect invalid protoéais. WO U | d) amded détems bipolar pairs of adjectives (e.g.,

a more general level, the results support the position Useless vs. Useful, see column Items in Table 1) answered

according to which it is desirable to add reveksged items, on a seveipoint semantic differential scale. In order to

i.e. regatively formulated items that are assumed to evaluate control the response strategy of the respondents, the items

the same construct as the positively formulated ones when yiffer according to the spali position of the negatively

constructing a questionnaire. o e .
valenced (NV) and positivelyalenced (PV) adjectives in

Keywords: Mental Help Seeking Attitudes ScalMHSAS); pairs: for four items the NV adjective is on the left side of
factorial structure; inattentive responding; questiorenai the answer scale, and for five on the right (see column Items
in Table 1).

Introduction

In order to overcome the observed psychometrid®ata Analysis
shortcomings of the three existing questionnaires (relatively Questionnaire faor structure analysis was performed
low reliability, inconsistent factor structure and measuringwith EFA (using principal axis factor extraction) as well as
unintended constructs, i.e. constrircelevant variance) CF A . Cattell ds scree plot (SP
Hammer, Pant and Spiker (2018) constructed the MentalHo r n 6 s parall el anal ysi s ( mac
Help Seeking Attitudes Scale (MHSAS). MHSAS was2000) were taken into account when decidingle number
constructed within the thefofactotsite bd retdineda imeaha cEFA Sincé Makdiaz e n 0 |
Theory of Planned Behavior and the items for the finamultivariate kurtosis for the whole set of items (MVN
version were carefully selected using an IRT apgroc package, Korkmaz, Goksuluk, & Zararsiz, 2014) was
achieve onalimensionality of the questionnaire (Hammer et156.12 (p <0.001), CFA was performed using a robust
al., 2018). Since MHSAS is a new instrument, its furthemLM procedure in the package lavaa0.66 of the
psychometric verification with samples of different ages andtatistical system R 3.6.2 (Rosseel, 2012).
from different sociecultural backgrounds is desirable.

The aim of this stdy was to examine the factor structure Results and discussion
of the Serbian version of the MHSAS in a sample of

Analysis of the MHSAS factor structure on the entire
adolescents.

sample resulted in an unexpected outcome: thefawtor

9



structure (suggested by both the scree plot and the parali®ajority of data. The coefficient of linearorelation
andysis based on 1000 sets of random data) obtained Hyetween the two mentioned scores in the group of 28
promax rotation showed consistent grouping of items wittoutliers was-0.98, while in the group of the remaining 262
respect to spatial (lefight) layout of NV and PV adjectives respondents this coefficient was 0.88.
in pairs (Table 1, column Entire sample). The first factor EFA without the 28 inattentive respondents gave a clear
accounted for 54.3%, anthe second 11.5% of the total onefactor solution (scree plot and ethparallel analysis
common variance of all items. Semantic analysis ofuggested a oractor solution). The first factor accounted
adjective pairs did not suggest a meaningful interpretatiofor 60.5% of the total common variance of all items which
of the obtained factors. In accordance with the EFA resultdjad communalities above 0.45, and their saturation with this
the fit indicators of the onfactor model in CFA daated factor was greater than 0.68 (Table 1, column Sample
significantly from the acceptable ones (3B df = 10.26;  without 28 inattentive respondents).
CFl = .837; TLI = .783; RMSEA = .154, 90% The CFA results on the data excluding the 28 inattentive
CI[.142- .167], p <.001; SRMR = .111). respondents also suggest that the single factor model is an
Since the MHSAS (due to the balanced -haht acceptable model (38B/ df = 2.60; CFI = .968; TLI = .957;
arrangement of NV and PV adjectives) requires effort ancRMSEA = .067, 90% CI[.053081], p = .024; SRR =
attenton for answering, and the test was performed or0.039). Mean of standardized item factor loadings was .78,
adolescents, we assumed that it was inattentive respondinghich indicates that items represent quite pure indicators of
i . e. firesponding without r adtiuderfadtor.rt o i tem contento ( Mead
Craig, 2012, p.437) of a certain number of participants that The results suggest that when using the MHSAS, it is
led to an unexpected factotriecture. Namely, research necessary to include a certain indicator of inattentive
shows that the degree of inattentive responding can hespnding to the questionnaire, such as the one proposed in
increased in questionnaires that require more effort anthis paper, in order to detect invalid protocols. We consider
attention for answering, and that it is relatively morethis solution to be better than modifying the questionnaire
common in young people (Berry et al.,, 2019). Likewise,by placing all NV adjectives on the left and PV adjectives
earlie simulation studies have shown that the presence of an the right sidebecause such a modification would make
least 10% of respondents who inattentively respond to this kind of control impossible.
guestionnaire can significantly disrupt the conclusions about Modifying the questionnaire by placing all NV adjectives
the factor structure of the questionnaire using EFA and CF.on the left and PV adjectives on the right side would also
in a questionnaire wit a clear onalimensional factor disable control for thaquiescence response styie. the
structure (cf. Schmitt & Stults, 1985; Woods, 2006). tendancy of the respondents to agree with the item (in the
Therefore, we focused further analysis on examining thcase of MHSAS, to choose an option closer to the PV
assumption that inattentive responding could have led to adjective) regardless of its content. This could lead to a
violation of the factor structure of the questionnaifbe  systematic increase in mean scores on MHSAS and, thus, an
following procedure was used to detect such respondinerroneous assessment of the dcsitaation in terms of the
separate average scores were derived for items in which Nattitude towards seeking professional psychological help.
is an adjective on the left and for items in which NV is anFailure to control thequiescence response stg@ild also
adjective on the right. It was found that for 28 (7.2%)lead to problems in determining the dimensionality of the
respondents the allate difference between these two questionnaire, as well as an unfounded increagmsitive
scores is equal to or greater than half of the scale range, iand reduction of negative correlations with other constructs
of 3. Such a large difference leads to the assumption thassessed by questionnaires that do not contain rekeysel
these 28 respondents answered inattentively, most likely dtems.
if all NV adjectives were on the lefgnd all PV adjectives
were on the right side. By reviewing the individual Conclusions
responses of these respondents, we found that theirthe results of this study are consistent with the

responses were consistent with the stated assumption. TQ@sumption that MHSAS has a edienensional factor

justification of using half of the scale range as the minimumy;¢yre. When using this questionnaire, it is necessary to
criterion for detecting respondents who inattentively jneiyde a certain indicator of inattentive responding in order
responded the questionnaire is supported by the results @f getect invalid protocols. In general, when a separate

the robust MM regression, which analyzed the relationshigyc(or that includes only reverseyed items appears in the
between scores for items with NV adjective on the left andacior structure aalysis of a questionnaire, it should be

on the right side: MM regression @hed that these 28 chocked whether the existence of such a factor is a

respondents represent typical structural outliers in the SPag@nsequence of inattentive responding.
of these two scores, i.e. outliers that significantly disrupt the

trend of the relationship of the two scores that exists in the

10



Table 1: Factor loadings (above 0.20) for tfaotor EFA (entire sample, promax rotation) and-tastor EFA (without
7.2%of inattentive respondents).

Entire sample Sample without 28
inattentive respondent
Items (N =390) (N =362)
Factor 1 Factor 2 Factor 1
Useless Useful .853 .819
Important- Unimportant .696 771
Unhealthy- Healthy 779 .782
Ineffective - Effective .891 .790
Good- Bad .905 .813
Healing- Hurting .753 .684
Disempowering Empowering .506 .698
Satisfying- Unsatisfying .825 .789
Desirable- Undesirable 877 .844
References O'Connor, B. P. (2000). SPSS and SAS prograors f
Berry, K., Rana, R., Lockwood, A., Fletchér, & Pratt, D. determining the number of components using parallel
(2019). Factors associated with inattentive responding in analysis and Velicer's MAP tesBehavior Research
online survey researchPersonality and Individual ~ Methods, Instrumentation, and Computers, 35 402.
Differences 149, 157 159. Rosseel, Y.(2012). lavaan: An R Package for Structural
https://doi.org/10.1016/j.paid.2019.05.043 Equation ModelingJournal of Statistical Softward8(2),

Hammer, J. H., Parent, M. C., & Spiker, D. A. (2018). 1-36. URLhttp://www.jstatsoft.org/v48/i02/
Mental Help Seeking Attitudes Scale (MHSAS): Schmitt, N., & Stults, D. M. (1985). Factors Defined by
Development, reliability, validity, and comparison with Negatively Keyed Items: The Result of Careless
the ATSSPHSF and IASMHSPO. Journal of Respmdents?Applied Psychological Measureme8t4),

Counseling Psychology, 65 74 85. 367-373.

doi:10.1037/cou0000248 Woods, C. M. (2006). Careless responding to reverse
Korkmaz S, Goksuluk D, & Zararsiz G. (2014). MVN: An  worded items: Implications for confirmatory factor

R Package foAssessing Multivariate NormalityThe R analysis. Journal of Psychopathology and Behavioral

Journal 6(2), 151 162. Assessmen®8, 186 191. doi:10.1007/s1086205-9004

Meade, A. W., & Craig, S. B. (2012). Identifying careless 7
responses in survey dat®sychological Methodsl7,
437 455. DOI: 10.1037/a0028085
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Abstract

Electrocardiography (ECG) and impedance cardiography
(ICG) are biosignals represented with distinctive repetitive
patterns, which might be used for extracting features for
biometric identification. In this paper, we pent a novel
hybrid biometric system based on ECG and ICG biosignal
analysis with its robustness to emotional load. For each of
the 62 respondents (average age 19.9 ye&bs=(0.57),

85% female) tweminute recordings were acquired for each
of the three pases- relaxation, angemducing, and post
anger. These signals were then analyzed and used to extract
amplitude, temporal and morphology features to construct
training and testing sets for classifiers. Two different
classification algorithms are employed Linear and
Random Forest with different feature sets as input. Our
results are promising and indicate that combined individual
features from ECG and ICG signals recorded during
relaxation and induced emotional response can be used for
highly accurate(~96%) biometric identification systems.
Further studies should be conducted to investigate the
possible correlation between these features and personality
traits. Additionally, analysis with a larger sample and a
higher number of features should be perfed to obtain
more reliable conclusions.

Keywords: biometry; electrocardiography- ECG;
impedance cardiography ICG; individual differences;
random forest classifiers

Introduction

Electrocardiogram (ECG) and impedargagdiogram
(ICG) represent signalsdhportray electrical activity and
mechanical motion of the heart, respectivéBarold,
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2003; Kubicek et al., 1970Ever since they were first
described, extensive research has been @damainly to
include both bisignals in a regular clinical practice to
monitor and diagnose normal or pathological heart
conditions(Mansouri et al., 2018; Yang et al., 201&n

top of their current (ECG) or potential (ICG) use in
clinical practice, another interesting field of application
has been described in recent decadesndividual
identification and authentication.

Biometrics is a term referring to personal biological o
behavioral characteristics, which can be used to associate
an identity with an individua(Jain et al., 1996)In the
field of person recagtion, the most widely used measure
is a fingerprint, because of the abundance of available
algorithms for feature extraction, accuracy, and feasibility
(Chung et al., 2005)The downside of using fingerprint is
that it can be forged, which is why heavy work has been
invested in creating parallel and asgioofing methods
(Uliyan et al., 202Q)

The use of ECG as a biometric measure isennbvel
idea. It was first described in 2001 and ever since many
different signal acquisition and feature extraction models
were described. The most important results were that
singlelead records of at least five beats, acquired with
noncommercial hardwa, are sufficient for creating
feature sets with high person identification accuracy of
more than 90%Alotaiby et al., 2019; Biel et al., 2001,
Chan et al., 2008; Shen et al., 201@h the other hand,
ICG has been used as @rbetric measure in a system
based on a radiofrequency oscillator with an antenna and



detector, which acquires contactless lahigtance ICG
for analysis and feature extraction, without comparable
results of person recognitiqAnalytics for US Patent No.
8232866.

In this paper, we propose a novel hgbbiometric
system consisting of ECG and ICG signals, acquired in
different emotional states. Our model is fiducial
amplitude, temporal, and morphology features are
extracted out of characteristic waves of both averaged
biosignals. Different feature seaire created and then used
for classifying individuals with the Linear and Random
Forest (RF) model. Finally, feature importance is
measured based upon the classification method with the
highest accuracy.

Methods

Our analysis included 62 healthy individsidaverage
age 19.9 yearsSPD = 0.57), 85% female). All analyzed
signals were recorded using BIOPAC MP160 equipment
with AcgKnowledge software (Biopac Systems, Camino
Goleta, USA) with a sampling frequency of 2000 Hz.
ECG signal was recorded using lead dlectrodes
placemeni one on the right arm and the other one on the
left ankle, with a ground electrode placed on the right
ankle. For ICG signal acquisition, four electrodes were
placed on the back. We used surface 135SG Ag/AgCl
electrodes (Kendall, Duin, Ireland). Signals were
acquired in three intervals (of approximately 2 min
duration for each phase):

1. relaxation phase,

2. angerinducing phase, which was accomplished
using audieguided fantasy technique, in which
participants were exposed to audiotenal and
imagined given situation, which is expected to
induce anger, and

3. postanger phase.

Processing and analysis of captured ECG and ICG
signals were performed in RStudio IDE (RStudio, PBC,
Boston, USA) using R language version 4.0.0. Digital
bandpas 3" order Butterworth filters [1, 40 Hz] and [0.5,
40 Hz] were used to prerocess ECG and ICG signals,
respectively (Kizakevich et al.,, 1993) ECG peak
locations were extracted using the Pdrompkins
method, while ICG peaks were extracted as a maximum
value between twatime points of consecutive ECG peaks
(Sathyapriya et al., 2014Afterward, all three recording
intervals are divided o four noroverlapping windows
consisting of 10 beats, which were used to create
averaged segments. Locations of other points of ECG and
ICG signal were computed from these segments and are
shown in Figure IIsrael et al., 2005; Wang et al., 2007)

Three types of descriptive features aralculated for
each segment: amplitude (RS, RQ, TT1, TT2, CB, CX),
temporal (QRS, T, QT, RC, BX), and morphology (T
crest and ICG crest), which are used to create different
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feature sets for classification (see Fig. 1). The crest factor
represents the ddmant peak prominence and is
calculated as the ratio between peak amplitude and root
mean square (RMS) of the wave. Finally, training and test
sets were created out of feature sets in a 2:1 randomized
ratio for the use in person recognition with Linear &#d
classifiers. For 62 subjects, 744 full feature sets were
calculated and divided into a 2:1 randomized ratio (496
for train and 248 for test set) for further analysis.

C — ECG
— ICG

amplitude [mV]
05 10 15
!

00

-05
>

00 02 0.4 06 08 10

time [s]
Figure 1. Averaged ECG (black) and ICG (rec
signals. Location and notation of characteris

points are shown in respective colors.

Results and discussion

In terms of choosing a classifition algorithm for
person recognition, we can see from Table 1 that the
linear model is not a suitable one, while RF yields a very
high accuracy level of more than 93% for three out of
four feature sets. When we include features from both
ECG and ICG gjnals, either all or just amplitude and
temporal (without crest factors), we see an increase in
identification accuracy of 96.2 and 96.4%, respectively.
The addition of crest factors into classification decreases
accuracy level, which we will explain by @gzing multi
way importance plot, shown in Figure 2. Accuracy
decrease (abscissa) is a parameter that correlates with the
precision of the classification algorithm when a certain
variable is present. Timesroot (ordinate) represents the
number of treetn which a certain variable is at the top of
the decision algorithm, which correlates with its
sensitivity. This is in a way similar to the mearin-depth
parameter, which



Tablel

Accuracy of Person Recognition, Displayed in
Percenages, Using Different Feature Sets and
Classifying Algorithms

Feature Feature Feature Feature
Set 1l Set 2 Set 3 Set 4
Linear 34.1 335 34.1 17.1
RF 96.2 93.2 96.4 60.5

Note. Feature Set 1 includes all features; Feature Set 2
includes only ECG featurp$-eature Set 3 includes all
temporal and amplitude features: and Feature Set 4
includes only ICG features.

represents the average minimal position inside of all
decision trees.
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Figure 2. Multi-way importance plot of all
features used in RF classification algorithm. ~
features are locatazh the upper right part of tt

graph.

Top five features which contribute the most ttze
accuracy of person recognition are: QRS interval
(accuracy decrease 0.11, tireesoot 82, mearmin-depth
2.66, p < .01), RS amplitude (0.15, 81, 2.34, p < .01), RQ
amplitude (0.15, 77, 2.38, p < .01), CX amplitude (0.11,
68, 2.88, p < .01), and TT2mplitude (0.11, 57, 3.14, p =
.32). Four out of five top features are amplitimesed,
while the fifth one is the interval of the QRS complex.
This can be explained due to the challenging automatic
detection of onset (T1) and offset (T2) ofnBve, as well
as the ending segment of the ICG signal (X). A shift of
points in time inside lowefrequency range segments,
while not having a huge effect on relative amplitude
between point and peak (R or C), will impact interval
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features and RMS valuetherefore impct crest factor as
well. This is the reason for the decrease in accuracy when
all features, including a crest, are used for classification
(see Table 1).

Our results are promising and indicate that combined
individual features from ECG and ICG signals aeted
during relaxation and induced emotional response can be
used for highly accurate (~96%) biometric identification
systems with relatively simple classifiers. However, a
more indepth analysis of the obtained results and selected
features using a largesample is needed to obtain more
reliable conclusions. Future studies should also
investigate the correlation between individual traits and
discussed ECG and ICG features. Finally, the inclusion of
the P wave should be considered for the analysis.
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Abstract

When assessing emotional states, psychologists often rely
on selfreport measures and questiaitas, and the results

of these may be susceptible to manipulation. An approach
combining physiological measures with commonly used
psychological methods may provide a solution to this issue.
Thus, we combined several physiological parameters with
self-report measures to assess the effectiveness of a newly
constructed angenduction procedure based on the guided
fantasy technique. Fiftpine healthy participants
(Mage=19.92, fifty females) took part in the experiment in
which Electrodermal Activity (EDA)Electrocardiography
(ECG), and Impedance Cardiography (ICG) outputs were
recorded using BIOPAC Systems equipment. The
parameters were recorded during 3 phases: relaxation
period; experimental manipulation, in which participants
were subjected to angeroking audio material; and pest
manipulation period. Participants were then asked to rate
their emotional experience and aggressive behavioral
tendencies that occurred during the arigducing guided
fantasy. We expected to find significant differences
between physiological responses recorded during the
baseline and the anger induction phase if the guided fantasy
had a genuine effect on the participants' emotional state.
Obtained data provides support for such an assumption.
The benefits and shortcomings ofing physiological
parameters in emotion research are discussed.

Keywords: Electrodermal Activity (EDA)
Electrocardiography (ECG)mpedance Cardiography
(ICG); Emation inductionAnger Induction

Introduction

Surveys and selfeport questioners are sometbe most
commonly used research tools in psychology, however,
they are susceptible to intended or even unintended
subject manipulatioffCiuk, Troy, & Jones, 2015). There
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has been a growing interest in the use of physiological
measures for the purpose wélidating the traditional
psychological research of human emotions (Peterson et
al., 2015). Various methods of experimental induction of
emotions have been developed over the years for the
purpose of exploring their influence on other
psychological variales. However, these methods differ in
their effectiveness (Siedlecka & Denson, 2019). In
particular, newly designed procedures require evidence of
their effectiveness before researchers may embrace them
for evoking specific emotions.

Therefore, the aim ofthis study was to assess the
effectiveness of a newly constructed anigeiucing
procedure using the guided fantasy technique. This was
done by combining physiological measures with -self
report measures. The purpose of this was to provide
evidence that ik angerinducing procedure evokes
physiological responses commonly related to anger states.
Inducing anger in an artificial setting has been shown to
correlate with an increase in heart rate and systolic blood
pressure (Lobbestael, Arntz & Wiers, 200&dersen et

al., 2011), cardiac output (Mauss, Cook, Chang & Gross,
2007), and electrodermal activifiarci et al., 2007). In
accordance with these finding<lectrocardiography
measures (ECG), Impedance Cardiography measures
(ICG), andElectrodermal Actiity (EDA) were recorded

in the present study.

Method
Sample
The sample consisted of 59 healthy undergraduate

psychology students (M=19.92; age range 121; fifty
females) who received extra course credit for their

(nmil osavlje@ygmai

rs)



participation in the studylThe studywas approved by the
ethical committee andill participants had signed an
informed consent before the experiment. After completing
the study, participants were given a detailed debriefing.

Experimental procedure

The experiment was conducted on an indiaidbasis.
Physiological signals were recorded using BIOPAC
Systems equipment. The experimental procedure
consisted of three phases of recording, each of which
lasted 2 minutes: baseline, anger induction, and- post
induction. During the baseline and the piostuction
period, participants were instructed to sit calmly, relax,
and optionally close their eyes. The postuction phase
was recorded to capture any potential changes in
participants' physiological responses that may occur as a
result of calming dow. During the anger induction phase,
participants were instructed to listen to the atgliaded
fantasy that was supposed to elicit anger and imagine
what would the situation described feel like. The content
of the audio material was selected and-teitel in the
pilot study. The audio narrative describes a situation to
which participants can relate to: they need to complete a
group assignment to pass an exam while confronting
irresponsible colleague who passed their part of the work
onto them. After theacording, participants assessed the
emotions experienced during the angetuction phase.

Physiological and selreport measures

Electrodermal Activity (EDA). This is a noninvasive
measure of the changes in the resistance of skin observed
due to admirstration of small electrical current (Critchley
& Nagai, 2013). Emotional arousal is known to affect the
sweat gland activity, and thus can be registered by
measuring skin conductance (Caruelle, Gustafsson,
Shams & LervikOlsen, 2019). The measures incldde
the analyses wereAverage tonic EDA, SD of EDA,
Median of tonic EDA, and Number of peaks.

Electrocardiography (ECG). This is a noninvasive
measure of how the electrical activity of the heart changes
over time as action potentials propagate throughbe
heart during each cardiac cycle (Dupre et al., 2005). The
changes in the ECG signal can also reflect emotional
arousal $elvaraj, Murugappan, Wan & Yaacob, 2013)
The measures that were analyzed were:N®Rintervals,
Heart rate (HR), RMS for succéss R-R differences, etc.

Impedance Cardiography (ICG). This is a noninvasive
measure of total electrical conductivity of the thorax and
its changes in time (Yancy & Abraham, 2003); several
cardiodynamic parameters are processed: Stroke Volume
(SV), HeartRate (HR), Cardiac Output (CO), Ventricular
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Ejection Time (VET), Preejection Period (PEP), Systolic
Time Ratio (STR).

Selfreport measures.Participants indicated on a seven
point Likert scale the extent to which they felt each of six
emotions (anger, adppiness, sadness, disgust, surprise,
and fear) and three behavioral tendencies (to yell, punch
the colleague or put him in his place) during the anger
induction phase.

Results

Repeated measures ANOVA was conducted to test the
differences in physiologicalmeasures between three
recording phases. Significant changes were found only
between the baseline period and the agguction
phase on four physiological measures. The values of
average tonic EDA, as well as the average heart rate had
increased duringhe angeifinduction phase (F (2, 104) =
28.48,p <0.001; F (2, 114) = 4.64, p < 0.05). Conversely,
a significant decrease was found for the average PEP (F
(2, 114) = 5.90, p < 0.01) and STR (F (2, 114) = 6.70,
p<0.01). Out of these four measures, only #werage
tonic EDA retained the same values during the -post
induction phase, whereas the other three measures shifted
back to their respective baseline values. Furthermore, the
self-report measure of anger did not correlate significantly
with any of these dur parameters. This was true
regardless of whether each physiological measure was
taken as a difference between the induction phase and the
baseline (Table 1) or as average values recorded solely
during the induction phase (Table 2).

Table 1
Correlationsbetween selfeported anger and significant

physiological measures calculated as a difference
between the induction phase and baseline
Eg‘: Heart Rate PreEjection Systolic
(bpm/s) Period (ms) Time Ratio
HS)
Self
reported .01 .03 .05 .004
anger
Note. *p <.05. * p < .01
Table 2

Correlations between seléported anger and average
physiological measures during angieduction phase

Tonic Heart Rate PreEjection Systolic
EDA : ) )
(bpm/s) Period (ms)  Time Ratio
©S)
Self
reported -.14 .02 -.26 .02
anger

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



Discussion

Some physiological measures were significantly altered
during the exposition of participants to angeoking
audio material. HR and average tonic EDA were
increased, while the blood pumping was sped up (as
indicated by the shortened PEP and STR). Such responses
are expected in a person experiencing rage (Ekman et al.,
1983; Marci et al., 2007; Pedersen et al., 2011). However,
the absence of significant correlations between the self
report and the physiological msures questions whether
the subjects had genuinely experienced anger. One
possible explanation of this result could be that the
subjects experienced anger to such a mild extent that they
did not consciously acknowledge it. Another explanation
is that theguided fantasy technique conducted in an
artificial setting truly did not induce any anger. If the
latter is the case, the observed physiological effect may
actually present a consequence of cognitive engagement
rather than rage. To test that premise, wpeated the
experiment with the addition of an emotionafigutral
recording phase that would cognitively engage the
subjects but should not evoke any particular emotions.
The data from the second experiment is yet to be
analyzed.

Conclusion

Due to its exjorative nature, this study provides very

limited conclusions and further research is needed.
Nevertheless, the obtained results indicate which
physiological measures might be sensitive enough to
capture the biological changes in response to emotional
stimuli and thus serve as useful guidelines for future
studies.
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Abstract

During the last decades, there has been an increasing
interest in the constructs of mindfulness and interoceptive
awareness (lA) in general, and their contribution to
persoral well-being in particular. In the current study, we
aimed to conceptually replicate the study of Hanley et al.
(2017) that found a partial overlap between mindfulness
and IA as well as their independent contribution to well
being. The current study, perfmed on a sample of 470
participants Mage=19.03, 66% females), was equal to
Hanl ey et al.o6s with respect
the choice of mindfulness and weéking models. The main
results were replicated: IA and mindfulness had only a
pattial overlap (lower than in the original study) and they
had an independent contribution in predicting personal
well-being (though total variance explained was also lower
than in the original study). Results imply that focusing on
the present moment seerts be beneficial for personal
well-being, especially if it includes signals from within
oneds body. However,
important than simply being aware of sensations or
emotions. Due to the complexity of key constructs and
related difficulties in measuring them, more research is
needed to provide precise insights.

Keywords: Multidimensional Assessment of Interoceptive
Awareness (MAIA), mindfulness, Mindful Attention
Awareness Scale (MAAS), waelleing, Subjective

Happiness Scale (S

Introduction

Rooted in the Eastern tradition, mindfulness and
body/interoceptive awareness (IA) have become popular
constructs in the Western cultures and scientific studies
oriented towards a better understanding of adaptive forms
of behavior and varldes contributing to welbeing
(Hanley et al., 2017).

IA and mindfulness are expected to partially overlap
since both capture psychological processes related to
attention and selfeflection: IA is defined as the
conscious level of interoception (sensimgerpreting and
integrating signals from the body) (Mehling et al., 2012),
while mindfulness refers to focusing attention on
experience in the present moment in a nonjudgmental way
(Brown & Ryan, 2003)

IA and mindfulness are also distinct: mindfulneses
not distinguish between attention directed to
exteroception, interoception or thoughts, while 1A only
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regul at O fa¥ed

focuses on somatic experiences but does not distinguish
between different, for example mindful vs. anxietryven
attention styles regarding interrsimuli.

Both IA and mindfulness are expected to contribute to
well-being, which has already been tested in the study of
Hanley et al. (2017): a partial overlap between IA and
mindfulness has been revealed, but also their independent
contribution to perswal wellbeing. However, since all
thése pHeRomerta (N0 fsiking, minBflineds, ArfdaA) e d
are complex, without unique definitions and
measurements, the authors themselves acknowledged that
their results are limited to the specific understanding and
operatonalization of constructs. Therefore, in the current
study, we aimed to conceptually replicate the study of
Hanley et al. (2017) by employing the same model of
interceBtive awareness (as_one of the rare theoretically

ahd ‘érﬁpsfri%aefl)? suﬂﬂoﬁerbt mo%«ﬁ{s IAT},O but
different models of welbeing and mindfulness (as both
of these constructs are captured differently in competitive
models). This way, we could examine whether the general
pattern of results remains the same, even with different
models and opationalizations of key constructs.

While wellbeing is understood sometimes through
more cognitive parameters (e.g. The Satisfaction With
Life Scale, SWLS, Diener et al., 1985), and sometimes
through more emotional aspects (e.g. Positive and
Negative Affet Schedule, PANAS; Watson, Clark, &
Tellegen, 1988.), the current study was based on one
specific approach that considers subjective happiness as a
personal state which is presumed to be relatively stable in
time and relatively independent on external tdas
(Lyubomirsky & Lepper, 1999). The Hanley et al. (2017)
study treated psychological wdlking in more complex
terms, so that six dimensions were assessed: self
acceptance, purpose in life, environmental mastery,
positive relationships, personal gréwtand autonomy
(according to the model of Ryff, 1989).

Similarly, the construct of mindfulness can be
understood in different ways. The current study is based
on a model that treats mindfulness as one core trait
dimension related to a receptive statenghd i simple
observation of what is going on in the present moment,
without evaluations, memories, beliefs, or any kind of



cognitive appraisals (Brown & Ryan, 2003). In contrast,
the Hanley et al. (2017) study employed a more complex
model of mindfulnesghat proposes five facets: observing,
describing, acting with awareness, nA®acting, not
judging Baer et al, 2006).

Given these methodological differences, we expected to
replicate the main findings regarding both the partial
overlap as well as signiimt independent contributions of
IA and mindfulness to welbeing. On the other hand, we
assumed that the total variance explained in the model

Results

Our dda did not show a substantial overlap between IA
and mindfulness. Mindfulness had low positive
correlations with NeDistracting, Attention Regulation,
SelfRegulation, and Trusting, but not with other MAIA
subscales.

Table 1: Descriptive statistics, iability, and
correlations between MAIA dimensions, MASS, and SHS

might be smaller compared to the study being replicated;

given that both IA and mindfulness models were Noticing 3M3g8(%)8 4) 55 '_\A(QSSS Sogs
unidimersional in the current study and multidimensional Not-Distracting 2'21 (0'90) '41 '26** '12*
in the previous one. Nameliyy general, multidimensional Not-Worrying 2'22 (0.96) '52 '03 .OO
models are presumed to capture a wider range OfAttention 2.88 (0.80) '79 '10* .16**
processes compared to the unidimensional models, Whicrhegulation ' ' ' ' '
are by definition focused on one specific dirs@n. Emotional 3.61(0.91) 75 -02 10*
Awareness
Method SelfRegulation 258 (1.03) .77 .12%  .32%

- Body Listening 2.48(0.97) .55 .03 15%*
Participants and procedure Trusting 350(0.92) .69 .19% .37
Participants in our study were 470 students of the FacultypmAss 3.85(0.78) .83 33**
of Organizational Sciences, University of Belgrade sHs 499 (1.24) .83

(Mage = 19.03, 66% females). They all gave informed
consent and completed the instruments in exchange for
course credit.

Instruments

Multidimensional  Assessment of Interoceptive
Awareness (MAIA) is 32item instrument assessing self
perceived body awareness in daily life (Mehling et al.,
2012). Responses are given on-pot scale (O never

to 5- always).MAIA has eight subscales: Noticing, Not
Distracting, NotWorrying, Attention  Regulation,
Emotional Awareness, SeRegulation, Body Listening,
Trusting. The reliabilities of the subscales were shown to
be satisfactory from = .66 for NotDistracting t0.87

for Attention regulation. MAIA has been officially
translated into 20 languages, and for the purpose of the
current study, we employed the Serbian version of MAIA
(AMul tidi mensional
Awarenesso, 2020).

The trait Mindful Atte ntion Awareness Scale
(MAAS) is a unidimensional 8em instrument, reported
to have high internal consistency € .92; Brown &
Ryan, 2003). Responses are given onpmift scale (I
almost never, 6 almost always). For the purpose of the
current study, we translated (and badnslated) the
instrument into Serbian.

Subjective happiness scale (SHS$ comprisedof 4
items (Lyubomirsky & Lepper, 1999). Responses are
given on a 7point Likert scale. The instrument had
already been translated and validated in a Serbian sample
and reported to have good internal consistetity (83;
Jovanovic, 2014).
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As s e s s me nAttentioro f

* Correlation is significant at the 0.05 level
** Correlation is significant at the 0.01 level

Enter method egression analyses (with MAIA in the
first and MAAS in the second block and the other way
around) explained a total d® =.25 variance of well
being. Importantly, both constructs had an independent
contribution to predicting welbeing (R change=.15 for
MAIA after MAAS, R? change= .04 for MASS after
MAIA ; bothp < .001).

Table 2: Regression coefficients for predicting well

being

b p
Noticing -.024 .656
Not-Distracting .092 .036
Not-Worrying -.017 .694

| -MB%5er oc &Kt i ve

Regulation
Emotional .001 .985
Awareness
SelfRegulation .266 .000
Body Listening -.007 .898
Trusting .302 .000
MASS .228 .000

Discussion and conclusion

In line with the Hanley et al. (2017) study, our results
showed that mindfulness and IA appear to be largely
independentonstructs, as evidenced by both their low to
nonexistent correlations as well as their independent
contributions to wetbeing. Focusing attention on both

the present mo me n't and signa



particular significance of regulatory procegsesems to
be relevant for personal wdlking.

As expected, while Hanley et al. (2017) study found
that the total mindfulness score was positively correlated
>.30 to seven out of eight MAIA dimensions (and >.40
for three of them), while some mindfulnegsnensions
were correlated >.50 with some MAIA dimensions, the
unidimensional mindfulness operationalization used in
our study showed a lower overlap with IA. Similarly, the
overall percentage of variance of unidimensional well
being explained by mindfullss and interoceptive
awareness was lower in our study compared to Hanley et
al. (2017) R? =.49).

Interestingly, the significant MAIA predictors of well
being in our study were precisely those four subscales
which correlated with mindfulness as well. the Hanley
et al. (2017) study, Attention Regulation and Trusting
were the only significant MAIA predictors of
psychological welbeing.

As for other methodological aspects that could have led
to differences in the obtained results, it should be noted
that MAIA subscale reliabilities in our study were lower
than reported in the original study (Mehling et al. 2012),
potentially attenuating the strength of correlations with
other constructs. Also, the participants in the Hanley et al.
(2017) study were Ameram adults N = 246; 57%
females, Mage = 36.44), recruited from Amazon's
crowdsourcing website Mechanical Turk (MTurk), while
our participants were a more homogeneous group
students.

To conclude, despite the general pattern of results
successfully repliding, results seem to vary depending
on the model/operationalization of key constructs (i.e.
mindfulness, interoceptive awareness, vibeling) used.
Therefore, like the authors of former study, we also limit
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our results regarding mindfulness and IA conttibns to
well-being to constructs and related methods applied in
our study.
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Abstract

The leading mesure of ability emotional intelligence (El)

the MSCEIT uses proportion consensus scoring (PCS),
meaning that each response is scored from 0 to 1 depending
on the proportion of the normative sample endorsing that
response. Issues pertinent to this approach often
debated, yet alternative scoring methods have received
limited research attention. The present study represents a
first attempt to apply mode consensus scoring (MCS) to
rate performance on the MSCEIT scales of Understanding
Emotions (UE) and Mampng Emotions (ME). Participants
were 255 employed adults who completed: a) the UE and
ME tasks of the MSCEIT; b) three standard intelligence
tests yielding a dactor; c) a personality inventory
assessing the Big Five; and d) a scale of psychological
well-being. The MSCEIT data were scored twice, using
PCS and MCS keys. Both scorings resulted in satisfactory
distributional properties, with MCS producing superior
distributional symmetry. Sphtalves were .6678 with
PCS, and .5272 with MCS. In both case UE and ME
had statistically significant, small to moderate correlations
with the gfactor, and showed the same pattern and similar
magnitude of correlations with the Big Five (negative with
Neuroticism and positive with other traits). With PCS, UE
and ME predicted 24% of the welleing variance, while
with MCS, this portion was 16%. Overall, both scoring
methods resulted in similar psychometric properties for the
MSCEIT scales in question, thus supporting further work
on the evaluation of the most appriape scoring format for
ability El tests.

Keywords: ability emotional intelligence;
consensus scoring; proportion; mode

MSCEIT;

Introduction

Emotional intelligence (El) involves reasoning about
emotions and the ability to use emotions and emotional
knowledge as input for emotional processes (Mayer,
Roberts, & Barsade, 2008).

Based on the FotBranch Model (Mayer & Salovey,
1997), El comprises four hierarchically organized
dimensions: perceiving emotions, using emotions,
understanding emotions, and mamagiemotions. These
abilities are most accurately assessed using maximum
performance measures as in cognitive assessment in
general. Currently, only one among available El fekes
Mayer-SaloveyCaruso Emotional Intelligence Test
(MSCEIT; Mayer, Salovey, & aruso, 2002)covers all
El dimensions.
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Scoring of Ability EI Measures

Scoring has been one of the key challenges in devising
ability ElI measures: Objectively correct answers for
questions involving emotional content are often hard to
determine, which iswhy it is difficult to apply truly
veridical criteria in scoring El tasks (Roberts, Zeidner, &
Matthews, 2001).

To discriminate correct from incorrect answers on El
tests, researchers have introduced three alternative scoring
procedures (Mayer, Caruso,Salovey, 1999): consensus,
expert, and target scoring. Consensus scoring is an
attractive and the most frequently used procedure when
traditional methods do not provide cleart answers
(Barchard & Russell, 2006). It is also a scoring choice for
the MSCHT.

In consensus scoring, the correct answer is that which is
endorsed by the majority of a particular group. The
rationale behind this scoring procedure is that judgments
pooled within a large normative sample can serve to
determine reliable score weigh{Legree, 1995). Some
concerns regarding this scoring pertain to the validity of
consensus judgments that cross gender and cultures
(Matthews, Zeidner, & Roberts, 2004). However, the
catch22 for consensus scoring is that test scores cannot
be both reliake and normally distributed (MacCann,
Roberts, Matthews, & Zeidner, 2004): High internal
consistency assumes that the majority endorses the best
alternative, creating a highly peaked cluster at the top end
of the distribution. As a result, consensus scdadisto
meet multivariate normality assumptions and discriminate
average from high El.

Among different consensus scoring methods,
proportion and mode scores have been most widely used.
Both have proven psychometrically promising by
resulting in unidimensinal scores and demonstrating
convergent validity (MacCann et al., 2004). In proportion
consensus scoring (PCS) a score is assigned to each
response corresponding to the proportion of the
standardization sample endorsing that response (e.g., if
65% of peofe choose a certain response, then that
response is awarded a score of 0.65). Within mode
consensus scoring (MCS) the most frequent response is
scored as 1, while all other responses receive 0 points.

ac.



Current Study

Thus far, only several studies compatkd properties of
different consensus scoring methods for ability El tests
(see Barchad & Russell, 2006; MacCann et al., 2004).
Their findings imply that PCS faces problems with
discriminability, while MCS suffers from lower reliability
(MacCann et al., 21). Yet, these findings are of limited
significance since they were obtained only for the lewer
order branch of Perceiving Emotions. The purpose of the
current study was to address these limitations by
comparing the distributional properties, reliabilitgnd
validity of PCS and MCS on the two higherer El
branches, i.e., the MSCEIT scales of Understanding
Emotions (UE) and Managing Emotions (ME).

Method
Sample and Procedure
Participants in the study were 255 working adults (115
female, Mage = 40.08; SDage = 8.24) from the larger
Belgrade area. Data were collected on company premises,
during regular working hours.

Measures
Ability EI. The Ser bi an MSCEIT
Jol il Marjanovi |, 2010)

Raw data were scored two ways, using the proportion

and mode scoringeys.

Intelligence. Three intelligence tests were used to obtain

a gfactor of standardi academi cORaakbhbs
Progressive Matrices, Verbal Analogies, and General
Information.

Personality. The NEO Five Factor Inventory (McCrae &
Costa, 2004) was used to measure the basic personality
domains of Neuroticism, Extraversion, Openness,
Agreeableness, and Conscientiousness.

Psychological welbeing (PWB). This construct was
assessed with Ryffos -Be@l es
(Ryff & Keyes, 1995).

Results

Table 1 presents findings on the distributional properties
of scores obtained viavb different scoring methods.

Table 1: Descriptive statistics and internal consistencies
for scores obtained using PCS and MCS.

Scoring El

Min-Max M (SD)MdnSB Sk Ku KST
method
PCS UE .18.62 .43(.08 .44 .67 -46 .36 .69
ME .14-.48 .30(.07 .30 .77 .21 -45 .89
El .20.51 .37(06.37 .78 -23 -07 .57
MCS UE .18.87 .54 (.12 .54 58 -.17 -.07 .69
ME .23.95 .69 (.13 .71 .71 -55 .27 1.42*
El  .26.86 .62(.10.62 .72 -40 .27 .60
Notes PCSproportion consensus scoring; MGSode
consesus scoring; UBUnderstanding Emotions; ME
Managing Emotions; Eblobal EI score; BiSplit-half

coefficients; KSTKolmogorovSmirnov Test.
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Correlations of proportion and mode MSCEIT scores
with intelligence and personality are shown in Table 2.
In linea regression analysggroportion UE and ME
scores predicted 24% ¢, 240= 39.33,p < .001), while

mode scores predicted 16% of the variakgg fa0)=
23.77,p<.001) in PWB.

Table 2: Correlations of scores obtained using PCS and
MCS with gfactorand Big Five.

Scoring methoc El g-factor N E O A C
PCS UE .29* -29* .13* .09 .07 .17*
ME .37** -40* .38* 36** .12* .37**
El  .40%  -.42% 31* 27** .12 .33**
MCS UE .25* -29* 14* .06 .08 .18**
ME .30* -36* .32* .26** .15* .29**
El  .34* -41* 29* 21* 15* .29*
Notes PCSproportion consensus scoring; MiG8ode
consensus scoring; WBnderstanding Emotions; ME

Managing Emotions; Eblobal EI score; NNeuroticism; E
Extraversion; @©Openness; PAgreeableness; ic
Conscientiousnas

( Al t ar asDisgussion andjCenciusions
W a s Thél supéke df the carfest etgdy wald fo offemadditidh&d .

findings on the distributional properties, reliability, and
validity of ability ElI scores obtained with different
consensudased scoring methods. Specifically, we saug
toicempare the results of PCS and MCS of the MSCEIT
tasks examining the abilities to understand and manage
emotions.

As per distribution, the current data attest to satisfactory
properties of scores acquired through both scoring
methods. For both typesf MSCEIT scoresSkew and
Kurtosis values were well below 1, means generally equal
to medians, and score ranges large enough to ensure
diseriminathve Yoowero MOSgrestled in Wednsiderably
larger right tail for both the UE and ME distribution
curves, i.e.,in some improvement of distribution
symmetry. The superiority of MCS with respect to
discriminability is in line with previous studies (MacCann
et al., 2004), while notably better dispersion towards
higher scores implies that the MCS might be more potent
in discovering those gifted in ability EI.

Internal consistencies were roughly the same for both
types of scores, though overall somewhat higher with
PCS. While this is indeed expected, the differences are
not large enough to clearly suggest better rditgtwith
PCS.

With respect to convergent validity, correlations with
the gfactor were in both cases positive, small to
moderate, and statistically significant, upholding ability
El as a distinct type of intelligence. As for discriminant
validity, pattens of correlations with the Big Five were
the same with PCS and MCS. In both cases, UE and ME
were negatively associated with Neuroticism, whilst other
significant correlations with personality were positive.
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Abstract

This paper provides an overview of the measurement and
analysis of biosignals for application in psychology. We
will tackle the ups and downs of the existing technologies
and methodologies to get an insight into the connection
betweenpsychology and physiology. A short overview of
biosignal properties, especially their vulnerability to
artifacts and other challenges related to their analysis and
interpretation for emotion assessment will be discussed.

Keywords: biomarker; biomedical emgeering;
analysis; electrophysiology; emotion assessment.

data

What are biosignals?

Biosignals are signals recorded from a living organism.
Although biosignals commonly refer to
electrophysiological signals (e.g., electroencephalogram,
EEG) they, also, mesent notelectrical signals (e.g.,
breathing frequency)NaitAli, 2009)

Why are measurement and analysis of biosignals
challenging in comparison to the other signals? Firstly,
biosignals are inherently complex as they originate from
living organisms Bad their compound mechanisms.
Secondly, biosignals have very small amplitude and
unfavorable signato-noise ratio (SNR), especially in
telehealth applications Lévell & Redmond, 201D
Consequently, they are sensitive to the artifacts (e.g.
power hum, mogment, electrodskin impedance, and
other biosignals too). Despite all the issues, biosignals can
be very useful for the description of physiological
processes. Therefore, they can enhance information if
used with standard psychological techniques liki- se
report, taskperformance, and behavioral paradigm.

We present a short overview of biosignals application
in psychology with selected benefits and limitations. Our
aim is to promote a muitand interdisciplinary approach
in psychology as an opportunitg create novel insights
into human emotions and behavior.
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Biosignals for emotion assessment

Measurement and analysis of biosignals can be very
useful for comprehensive research of cognitive and
emotional processes such as emotions in psychology.
While  biomedical engineers study  biosignals
gquantitatively and objectively by applying the appropriate
instrumentation and dedicated software modules,
psychologists investigate emotion as a complex state with
cognitive, physiological, and other components by
designing protocols and interpreting results. For the
successful study design, its conduction, and appropriate
interpretation of the results, a tight collaboration between
biomedical engineers and psychologists is highly
desirable (and should be encouraged tyemter extent).
Engineers are skilled in signal processing and extraction
of relevant features, while psychologists are versed in
experiment design and results interpretation.

The connection between the complex representation of
emotion and quantitativeneasure is the activity of the
autonomic nervous system (ANS). There are three
branches within ANS: the sympathetic nervous system
(SNS), parasympathetic nervous system (PNS), and the
enteric nervous system (ENS). SNS is responsible for the
Aifight tor rekpohse: it
breathing, dilates the pupils; overall it prepares all body
resources to cope with the environment. PNS accelerates
the work of the immune system and digestion while
decelerates the work of the heart. Also, PNS enables
unhindered internal human body regulation. SNS and
PNS have inhibitory effects on each other. ENS controls
the function of gastrointestinal tract, and can work
independently from SNS and PNS, even though ENS can
be influenced by them. (Janig, 2008)

SNS and PNS functioning are very important, as
assessment of physiological reactions provides an insight
into organism arousal which helps us to indirectly assess
human emotions. To some extent, this approach

speed
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complements the selfssessment questionnaires, verbal
and nonverbal communication, and behavior analysis
commonly used in psychology. Measurement of
physiological signals can enrich standard methodology in
psychology as it is not subject to manipulation by the
respondents; it does not rely on the assessnaént
observers and can be applied in subjects where
investigation cannot rely on introspection such as children
and animals. We present sample biosignals that can be
used in psychological research.

Electrodermal Activity (EDA)

EDA is also known as the psyamfalvanic reaction or
galvanic skin response and it is one of the most widely
used measures in psychophysiology (Cacioppo et al.,
2007). This measure relies on the fact that the skin
conductivity changes when SNS activity is increased.
Hence, EDA is a suble indirect measure of excitement.
Moreover, the immediate response is capable of providing
instantaneous insight into signal changes for biofeedback
applications. The disadvantage of EDA is that it is subject
to noise and many factors must be taken &ttoount such

as whether to use dry or wet electrodes, how to clean
electrodes, how to account for movement artifact, etc.
Sample placement of EDA electrodes is presented in
Figure 1.

Carolus and associates (2017) from Kaspersky Lab
conducted an interestinstudy where EDA and thermal
activity were measured to assess emotional response to
the loss of data from the computer. They reported that in a
situation where the loss of data was simulated, they
managed to measure the grief as well as that the grief was
the greatest in the loss of personal data. Although we can
challenge the assumption that the measured response
corresponds to the grief solely, as it might be a result of
shock, horror, and excitement, this is a good example of
the biosignals applicatiofor quantitative assessment of
emotional reaction.

This study also included an interesting remote
measurement of facial temperature distribution performed
by a thermal camera. A sample facial thermogram is
presented in Figure 2.

Electromyogram (EMG)
EMG is a measure of the electrical activity of skeletal

muscles and can be used in emotion assessment studies.

When surface Ag/AgCI (silver/silver chloride) electrodes
are placed over the skin covering the muscle belly of
facial muscles according to the SENIAMropocol
(Hermens et al., 1999), we can gain an insight into the
electrical muscle activity in a response to emotion (e.g.,
anger or fear). Despite its attractive feature to study
muscular activation of facial expressions, EMG can be
affected by external ah internal sources of noise
including movement artifacts, skiglectrode impedance
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power hum, crostalk (EMG signal originating from nen
targeted muscles), etc. (Cacioppo et al., 2007

Figure 1:Placement of electrodes for EDA

measurement from (Milikdvi & Dubl jevi I,
left-hand panel and for EGG measurements for three
channel configuration as
2019) on the righhand panel. The photographs were
taken at the LIRA, Faculty of Philosophy, University of
Belgrade, ad at the University of BelgradeSchool of
Electrical Engineering.

Figure 2: Thermography by highlander411 from Flickr
https://www.flickr.com/photos/highlander411/176422601

4/; CCBY 2.0 Generic
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Figure 3:EMG with ECG noise recorded froRectoralis
muscl e. |l mage is taken

EMG can be also affected by other biosignals that are not
part of the signal of interest such as the electrocardiogram
(ECG). Sample EMG signal frofectoralismuscle with
ECG noise is presented in Figurewdth recognizable
heartbeats (Miljkovil,

design, and precautions in conducting measurement

2

reco

from

2018)
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procedure and biosignal processing, one can ensure NaitAli, A. (Ed.). (2009). Advanced biosignal
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Mediahttps://doi.org/10.1007/978-540-895060
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Abstract Some claim psychosjsroneness could be reduced to
Literature suggests that apophenic tendencies might be Openness to experience (O) in the Big Five and
related to the Disintegration trait. Our hypothesis is that the HEXACO models of personality (e.g., DeYuy et al.,
aforementioned finding will appear in thisudy as well. 2012). However, the relation between Apophenia and O

We introduce two new approaches for measuring
Apophenia precisely, atest of Subjective perception of
randomness (SPR) and the Inventory of everyday biases
(IEB), and aim to examine whether the correlation between

hasnot been consistent withir
2016). This raises the question whether standard
personality models should be expanded with an additional

Disintegration and apophientendencies would be found in disposition that would explai t hese findings.
these modified condition®isintegration trait was assessed al. (2017) proposed that this trait could be Disintegration
using 120 items DELTA questionnaire. SPR test consisted and that it could be a basis of apophenic tendencies.

of two tasks- one with coins and one with flags, both based In this study, two tests mapping Apophenia were

on Kahneman and Tver sdayobs 1 egdafed, CahtesPdf Subjedtigeepgefcéption of randomness
randomness and heuristicEEB questionnaire had two (SPR) andan Inventory of everyday biases (IEB),

types of itemseach of them representing a specific reality
or imaginary context. A significant correlation was found
between the total score on Disintegratiand the reality

situations inlEB. Two SPR tasks correlated significantly.

representingnew approaches for measuring Apophenia.
This study aims to examine if the correlation between
Disintegration and apophenic tendencies will arise in

Disintegration, as well as IEB, did not correlate with SPR these modified conditions. Conditions in SPR test cefle
tasks. We discuss the theoretical and methodological principle used in measuring Apophenia in previous
aspects of the study that might influence results. operationalizations (Kahneman and Tversky, 1972), but in

one task the context differed from the ones formerly used.
IEB had behavioral items and was constructed as a
possible way of measuring Apophenia more realistic
scenarios, since this methags notused in past research
for these purposes.

Keywords: Disintegration; apophenia; cognitive biases;
self-report methods and experimental tasks

Introduction

Disintegration is defined as a personality trait that
indicaes proneness to psychetike experiences, Method
including maladaptive, inconsistent and unbalanced
behavior, emoti onsetananOl?)cogniSérﬁp%n (Knegevil

Apophenia is a tendency to perceive meaningful

patterns, regularities, or connections in unconnected A total of 198 (59% females) high school students
events or stimuli (Conrad, 1958, as cited in Ellerby &  Pparticipated in the study, aged from 15 to 20
Tunney, 2017). Some authors argue apophenia not only (M =18 SD =.98).

refers to recognizing these patterns but may also be

integrated into probability understanding (e.g., Goodnow Instruments

& Postman, 1955; Jarvik, 1951). Certawidence suggest Participants wer given three instruments: DELT® as
apophenic patterns of perception and cognition could be well as two tests for measuring Apophenri&PR and
related to psychosi8(ain et al., 202} IEB, which @anbe foundon theOSF platform.
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Disintegration (DELTA-9). Disintegration trait was symbolized head/tails in thiérst task orfive competing
measured with a 12lem DELTA-9 (0 = . @dnjries in thdatter.

questionnaire (KnegpeinLikert et aResppndedtd Wvétd expeSeal \toe evaluate the level of
scale was used, whereby 1 stood for complete randomness of a given sequence. Sepant Likert scad
disagreement and 7 for complete agreement. Lower scores was used in both tasks, whereby 1 meant complete
indicate lower proneness to Disintegration. randomization, while 7 meant complete determination.

Subjective perception of Randomness (SPRBPR test Lower scores suggest less apophenic propensity.

(v = -89) was constructed,bg oftRidy bales (BHLEE LSt (U -

tendencies in observed sequences. It consisfetivo was constructed to measure apophenic tendendes |
tasks,both following principles of randomness. The first pop

task wa s bas e d on Kahneman ﬁ\e!ren%ﬂa&hzltugﬂ%?érsransgrlég e$8 %?i\r/r:apoig"tof gr?gavtl\zz)al
methodological approach (1972and stimuli wee : o o y X
sequences of coins. The secdadkincluded pictures of imagination items. Reality itemsalluded to possible

flags of the countriesompetingin ski jumping One item ﬁ/exﬂiﬁc;mz&e&ﬁs'Sithrgzglr?: Ugﬂznr;s Iersef:rrerzediv;% in
constituted seven jumps. Each jump had a cirélag, yp 9 9 j P 9

and the respondents estimated their randomness. Appendix_ 2.0n refality items participants gave _thelir

Examples of test items cae foundin Appendix 1. i’;mswers In rt]erms 0 pzfce”.t"{gﬂ’w‘?r pefce’?tage? Imply
The software Random generatorformed a long €ss  apophenic tendencieson imagination items

sequence of numbers, ranging Icoins)i.e., 1-5 (flags), paruupants_had to_c_hose t_h_e am_ount Qf money they

that came from thavhite noise. Afterward, the sequence would b_et n specific condm(_)ns tems _|mpl|ed. Lower

was divided into 16 equal parts, whidkpresented items amountsndicate less apophenic tendencies

in tasks. Each number was assigned a pictinat

Table 1. Descriptive statistics

Min Max M SD zSk zKu
SPR coins 16 112 58.10 18.73 -2.22* 1.47
SPR_flags 16 112 63.16 19.63 0.79 1.68
DELTA-9 335 703 492 .5 71.85 0.22 -0.22
IEB_RF 7 500 230.8 106.78 -1.08 -0.69
IEB_FI 0 10000 2397.® 2658.45 6.60** 2.11*
arousal of apophenic tendenc
Procedure answers were closer to the normal distribution, while on
All data was collected online, via Total Assessment Fl answersgrouped_arounq lower scale values. Thay,.t
werendét willing to put high a

latform. Completion took about 30 minutes. . . .
P P Correlations are shown in Table Zwo significant

R | correlations emergedbetween tasks within SPR, r(196)
esults = 25, p < .01, and between DELT®and RF of IEB,
For the factor analysis, on IEBPrincipal Component r(196) = .26, p < .05. Other establishemtrelations were
Analysis was used and Oblimin rotation was performed. ot significant.
Two-factorial solution was adopted following the Pattern
matrix: Reality Factor (RF) andFactor of Imagination
(FI), whichaccounted for 55.80% of thet&b variance.
Descriptive parameters are shown in Table 1. Negative
Sk in coin task indicates higher apophenic proneness than
a normal distribution assumes, meaning respondents more
often perceived sequences as highly determined. In the
task with flags, e pondent sé answers do not significantly
deviate from the normal distribution, indicating less
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Table 2. Correlations among tests References

DELTA- SPRcoi SPR_flag IEB_R Blain, S. D., Longenecker, J. M., Grazioplene, R. G.,
9 ns s F Klimes-Dougan, B., & DeYoung, C. G. (2020).
Apophenia as the disposition to false positives: A
DELTA-9 unifying framework for openness and psychoticism.
Journal of Abnormal Psychology, 139, 279 292.
SPR coins  0.07 https://doi.org/10.1037/abn0000504
- DeYoung, C. G., Grazioplene, R. G., & Peterson, J. B.
SPR_flags 0.00 0.25%* (2012). From madness to  genius: The
- Openness/intellect trait domain as a paradoxical
IEB RF 0.26* -0.01 0.06 simplex.Journal of Rsearch irPersonality, 4663 78.
- http://dx.doi.org/10.1016/).jrp.2011.12.003
IEB FI -0.01 0.06 -0.03 0.12 Ellerby, Z. & Tunney, R., (2017). The Effects of

Heuristics and Apophenia on Probabilistic Choice.

) ) ) Advances in Cogrite Psychologyl13(4), 286295. doi:
Discussion & Conclusion 10.5709/acg2289

Literature proposes that the Disintegration trait should ~ Goodnow, J. J. (1955). Determinants of cheice
correlate with apophenic proneness. Based on said distribution in twechoice situations.The Amencgn

literature, we hypothesized both IEB and SPR measure ~ Journal — of Psychology 68, 1061116. doi

the same | atent structur e, wH0;2PH1418393 P en. SPR task
di dnot cor r el9 whide omy RFhoflEBE L T parvik, M. E. (1951). Probab| ity Iearnlng and a negative
showed significant correlation with the mentioned scale. recency effect in the serial anticipation of alternative

Lack of a correlation could be explained by the fact that symbols.Journal of Experimental Psychologyl, 29T

apophenic proneness manifests differently in different 297. doi: 10.1037/ h0056878

tests and tasks. Furthermor*é”egetvos:I va%UvS|bf"éart‘I’1‘é“t’ -y

new instruments, we gotly measured certain cognitive etrovil, , Teovanov i ,
biases not associated with the Disintegration trait. This Towards  a personallty model encompassing a
assumption stems from the fact that cognitive biases could ~ Disintegration factor separate from the Big Five traits:

be present within apophenic tendenci@gécCollough, A metaanalysis of the empirical ewdendéerso.nahty

Denmark & Harker, 2014) bu't there i st Indiyjdyal 8 fpifferences, 95, 2141222,

eviderce confirming correlation between Disintegration https://doi. org/lO 1 16/1 paid.2016.02.044
andcognitivebiasesl KnegeV| I y C oy SaV|| ' D y Kut

The used methodology could be another reason for the ~ (2017). Dlsmtegrat|on. A reconceptualization  of
lack of a correlation between DELT® and SPR psychosis proneness as a personality trait separate from
Namely, DELTA-9, as well as IEB, are seléport the Big Five_.JournaI Qf Research in Personality, 70,
measures, while SPR contains expemtal tasks. This 1871 201. doi:10.1016/}.jrp.2017.06.001
statement is also supported by the correlation between the McCollough, A., Denmark, D., & Harker, D. (2014).
RF of IEB and DELTA9. FI, although selfeport Interhr_n_mal DeS|gq: Undgrstandmg cognitive h(_eurlstlcs
measure, correlated neither with DELTAnor RF. The to mitigate design distortion.Formakademisk -
authors suggest this might bleie to different situations Forskningstidsskrift For Design Og Designdidakfikk
and instructions @ms propose. Investing money could 7(4). doi: 107577/formakademisk.799
al so b e a rel evant fact or Peterson, C. R, & Ulehla, Z. J. (1965). Sequentigls
responding to these itemblentioned differencesould patterns and maximizingJournal of Experimental
lead to different cognitive processes Fl required Psychology69, 17 4. doi: 10.1037/h0021597 ._
imaginative thinking, while RF required remembering ~ Rubinstein, I~ (1959). Some factors in probability
past events. matchlng.JqurnaI of Experimental Pshology 57,

To conclude, findings suggest revision and validation of 413416. doi: 10.1037/ 0038962 o
IEB are needed, given the small number of itekve Tversky, A. & Kahneman, D. (1972). Subjective
suggest considerationf another approach to measuring probability: A judgment of representativeness.
apophenia- selfreport measures, that should include Cognitive  Psychology 3(3),  430454.  doi:
items similar to ones in RF of IEBWhile previous 10.1016/001285(72)900163
literature confirms the adequacy of experimental tasks in ~ TVersky, A., & Kahneman, D. (1974). Judgmemider
the examination of this construet.¢.,Peterson & Ulehla, Uncertainty: Heuristics and Biasescience1854157),
1965; Rubinstein, 1959), this paper shows -s&fort 1124 1131. doi:10.1126/science.185.4157.1124
measures might also be effectivéor measuring
Apophenia.
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Appendix 1 Appendix 2
Reality factor

Task with coins iod ukupnog broymbiputa gridaom
VARV AV AR - Vi W Vamn VWY prodani cu, u kol i kom procentu
\—\\3\j w ?‘~~j(,/\ﬂ/\,jw da je bag tada najvela gugva

) Factor of imagination
Task with flags

AZamisli da si u kockarnici i
Stulsky -Noceal; doimke, itk sl redom se palo crno, a nakon toga dva puta crveno
Prvi skok .-Il'_l‘-'+!|! Koliko bi novca (od nula d
L1 10T narednom klalenju?

o EEESRSS
o (o ES
~~ (SIS
o
Sedmi skok ﬁ]‘ l-,'l-'!|'=
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Effects of violent video stimuli on gastric activity:
An electrogastrography-based case study
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Abstract EGG is a method for the acquisition of electrical signals
Electrogastrography (EGG) is a rmvasive technique that originating from stomach s_mqoth muscles_ via Su'rface
can be used for the assessment of gastric myoelectrical ~ €léctrodes placed on the skin in the abdominal region of
activity that further could be beneficial for the assessnof the body (Sanmiguel et al., 1998). Due to its -non
emotionally induced disturbances in the gastrointestinal invasiveness, it could be suitable for the research of gastric
system. In this paper, we aimed to acquire preliminary response to various stressors in healthy subjects. Previous
insights into its efficacy and performance. This was done by stydies showed the reliability of namvasively recorded
analyzing and comparing EGG recordings obtained in two EGG signal as it corrdles with invasively recorded

healthy female subjéz during resting and violent video tri | tivit d id liabl
stimulus, both recorded during fasting and postprandial gastric  slowwave aclivity and provides a reliable

states. Extracted features from the EGG signal included: 1) ~ ©Stimator of gastrointestinal functionality (Parkman et al.,
dominant frequency (DF), 2) median frequency (MF), 3) 2003). Although one of its pitfalls is the long duration of

crest factor (CF), and 4) root mean square (RM&yes. recording protocol and complexity of recording setup,
Based on the results it was suggested that novel parameters, recent recommendations suggest that it could be recorded
especially CF could provide more suitable discrimination for a shorter period of time using a simplified approach
between EGG signals for resting and violent video phases. (Popovi i et al 2019)

Visual observation suggested that there are detectable . . :
alterations in the EGG timeseries. The presented The first results, published iBaldaro et al. (1990),

preliminary case study should be followed by a future suggested that the frequency content of EGG shifted
investigation with statistical analysis on a larger sample. towards lowe values while subjects were watching both
neutral and emotional movie sequences. Yin et al. (2004)
reported that dominant frequency (DF) decreased as a
result of a stressful stimulus (horror movie), and
Intr oduction additionally, normal postprandial response was iiib

In (Radin & Schlitz, 2005) increase in EGG power was
determined as a consequence of negative emotions, while
Valentina et al. (2018) report that increase of DF was

Keywords:  electrogastrography (EGG), emotional
response, violent video, feature extraction, biofeedback

Psychological stressors can have a major effect on
physiological processes in the human organism (Notarius
& Levenson, 1979; Robinson et al., 2018). These effects

. . ; associated with the application of video stimulus.
can be measured using electrophysiological acquisition Correlation between EGG alteraticand stress during
systems and subsequently useds biofeedback

2 ) X mirror drawing test was found in Homma (2012).
(Ml adenovi.l While 2 Onge8tigations  of Considering the fact that published results reveal some

electrocardiographic ~ (ECG), ~ respiratory, and |ayel of divergence, it is clear that there is a need for more
electroencephalographic (EEG) signals showed promising in-depth research to acquire more reliable and valid

rgsults (Jing et al., 2009; Mirmohamadsadeghi etal, ,2016; conclusions. That otivated us to perform a preliminary

Nie et al., 2011; Xu & L, 2009),Iectr9ga§trograph|c casestudy on two volunteers to examine the effect of
(EGG) data are still scarce. Stressful situations are often \sigient Video stimulus VVS) on EGG signal. Our main
described as figut feeling Oaim%sdto ek/aHuateV‘fr%eSefﬁcécy'&%%?n[atﬁoﬂran Bat

gerl?trr?l_ntesr:mal responlsdek;to e”_‘mt')?”";" stﬁtes IS substantlafl, provide guidelines for future studies. In addition, novel
which is why EGG could be suitable for the assessment of pG parameters described(ilPo povi | evere al . |

correlation between = psychological stimulus —and  ,hjieq for the quantification of the signal, and its
physiological response (Bennett et al., 1998). effectiveness in the description of stréssuced EGG
alterations that were estimated.
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Method Signal analysis and feature extraction
EGG signals were preprocessed in GNU Octave

Participants (Copyright © 19982020 John W. Eaton, CC BND 4.0)

Two healthy female participants werecruited for this by the application of Butterworth®order bandpass filter
study. Demographic characteristics of, both female, with cutoff frequencies of 0.03 Hz and 0.25 Hz.
subjects ID1 and ID2 were following age 29 and 23, Subsequently, EGGs were divided into two segments, the

height 172 cm and 168 cm, weight 64 kg and 56 kg, first recorded during the baseline phase and the second
respectively. Inclusion criteria were the absence of during both violent video and post violent video phases.
gastrointestinal disorders gtory, abstinence from solid For each segment, the following parametewere
meal intake for 6 hours, and liquids consumption for 2 extracted: 1) dominant frequency (DF), 2) median
hours. Both subjects signed an Informed Consent in frequency (MF), 3) crest factor (CF) of power spectrum
compliance with the Code of Ethics of the University of density (PSD), and 4) root mean square (RMS) values. DF
Belgrade, and in accordance with the Declaration of and MF values in healthy subjects during resting should be

Helsinki. in the range from 2 to 4 cydeerminute (cpm), while
during violent video corresponding values could alter
Recording setup (Popovi l et al ., 2019) . RMS

For the recording of EGG signals, an opeurce EGG signal power, and it is calculated from following equation:

sensing system presented(inBPo po v i | et al ., et alpys = ,’|E£@£q-1 99 (1)
was used. Placement of 5 Ag/AgCI satfhesive surface yn s

electro_des was done to provide three .separate bipolar wherex; are samples of the Siglnal, whiteis its length.

recording channels gsr oposed in (Popovil ‘et al., 20 92. _ )

For the display of violent video, a 48ch monitor was CF should provide quantification of peak prominence in )
used, with a distance arounkdGCGosicamalr oP e hiter hbrar f PePp¥ht ¢
eyes. After settling in a comfortable position (from supine calculated by applying following equation:

to 45° inclination), subjects were asked twtalk or laugh CF = ZEXERL 2)

and to limit body movements during the recording AN ESE)

protocol. Violent video was created from various wheremax(F5D} is amplitude of dominant peak in PSD
sequences of extreme violence from news feeds, available
on the Internet. Subjects were informed that they could
drop out at any time durintpe recording session. value.

of EGG signal, whileRMS(P5D is its root mean square

Results

Recording protocol In this casestudy, parameters were acquired for 8 different
The first session was obtained prior to the test meal sequences, out of which four were recorded rdyri
(commercially available oatmedl 274 kcal) and the baseline and four were recorded during VVS. The
second one after. EGG signals were recorded in both increasing trend from baseline to VVS was determined in
fasting and postprandial states continuously through th  two out of four DF values, three out of four MF and RMS
three phases: 1) baseline (5 minutes of resting), 2) violent yalues, and four out of four CF values. An increase in CF
video (approximately 8 minutes), and 3) post violent video \yas consistently higher than 15 %.

E:ggrrgi)::gﬁzi%foITsln;rteeSsg.ngdgirrellp'):k;lc;irlellllustratlon of the Table2: DF, MF, CF, and RMS values calculated for EGG
9 ' signals recorded in subjects ID1 and ID2.HF stands for
resting sequence during fasting; ¥VS for during and

fi;t?:;e::l; post violent video sequence in fasting stateRPfor

el [T T TIIIIIITIIITITIITI restng during postprandial phase, and WS for during
................ Violent Video and post violent video sequence in postprandial state.

""""""""""  EEEEE NSNS NN DF MF CF RMS

O S [cpm] [cpm] [mv]
8 FiR 2.11 2.22 274 0.11
I I D1 Fi VWS 1.52 1.71 3.33 0.19

resting resting Pi R 3.04 2.37 2.32 0.05

EGG | Pi VWS 1.64 2.50 292 0.12
recording Smin - ~8min  ~5min Fi R 1.99 2.36 240 0.06
Figure3: Graphically represented EGG recording D2 Fi VWS 3.16 3.11 416 0.13
protocol. Pi R 2.69 2.68 296 0.11

Pi VWS 3.63 3.56 341 0.11
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Discussion

Presented results suggest that novel parameters, especially Ji

CF could offer more promising results compared to the
commorty calculated DF. This could be the consequence
of the expected alteration in PSD of the EGG signals
during the VVS stimulus. RMS values in 75 % of cases
confirmed an increase in power as reported in (Radin &
Schlitz, 2005) which speaks in favor of usingist
parameter as an alternative for calculation of spectral
power.

—resling — violenl video
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Figure 4. Example of the signal recorded in subject ID 2
during the fasting period (upper panel), with the
corresponding PSD for baseline sequence (loweihkeit
panel) and violent video sequence (lower riyanhd
panel).

A better understanding of underlying changes in the
EGG timeseries and spectrum that lead to alterations in
parameters could be obtained from the visual observation.
In Figure 2 example of # signal (ID2 fasting) is
presented. A gradual increase in the amplitude of the
signal after the beginning of the violent video is clear, and
as a consequence of this RMS value for VVS EGG was
increased. From the PSDs, it is observable that the power
increased, and frequency content shifted towards the
higher values.

This preliminary investigation showed promising results
regarding the assessment of emotionally induced
variations in gastric activity by the means of the EGG.
Further work should include EGQgsals recorded in a
larger sample with suitable statistical analysis, to derive
more robust conclusions.

References

Baldaro, B., Battacchi, M. W., Trombini, G., Palomba, D.,
&Stegagno, L. (1990). Effects of an emotional negative
stimulus on the cardiac, lextrogastrographic, and
respiratory responsesPerceptual and Motor Skills
712), 647 655.
https://doi.org/10.2466/pms.1990.71.2.647

Bennett, E., Piesse, C., Palmer, K., Badcock, C., Tennant,
C., &Kellow, J. (1998). Functional gastrointestinal
disorders: Psychological, social, and somatic features.
Gut, 42(3), 414 420.

Homma, S. (2012). Local differences in
electrogastrographic responses to the stress of the mirror
drawing test (MDT) as determineddy multichannel
electrogastrography. Journal of Smooth Muscle

35

Popovil, N. B.,

Research 48(2_3),
https://doi.org/10.1540/jsmr.48.47
ng, C., Liu, G., & Hao, M. (2009). The Research on
Emotion Recognition from ECG Signal. 2009
International Conference on Information Technology
and Computer Science 1, 497 500.
https://doi.org/10.1109/ITCS.2009.108
Mirmohamadsadeghi, L., Yazdani, A., &Vesin, J. (2016).
Using cardo-respiratory signals to recognize emotions
elicited by watching music video clip2016 IEEE 18th

47 57.

International Workshop on Multimedia  Signal
Processing (MMSR) i 5.
https://doi.org/10.1109/MMSP.2617813349

Ml adenovil, J. (2018). Consi

Emotion Regulation.Proceedings of the 2018 ACM
International Joint Conference and 2018 International
Symposium on Pervasive and Ubiquitous Computing
and Wearable Computers 942945, Singapre,
Singapore: Association for Computing Machinery.
https://doi.org/10.1145/3267305.3267686

Nie, D., Wang, X., Shi, L., & Lu, B. (2011). EERased
emotion recognition during watching movig€)11 5th
International |IEEE/EMBS Conference on Neural
Engineering 667670
https://doi.org/10.1109/NER.2011. 5910636

Notarius, C. I., & Levenson, R. W. (1979). Expressive
tendencies and physiological regge to stresslournal
of Personality and Social Psycholqg87(7), 1204
1210.https://doi.org/10.1037/0022514.37.7.1204

Parkman, H. P., Hasler, W. L., Barnett, J. L., & Eaker, E.
Y. (2003). Eletrogastrography: A document prepared
by the gastric section of the American Motility Society
Clinical Gl  Motility Testing Task Force.
Neurogastroenterology and Motilityl5(2), 89 102.
https?/doi.org/10.1046/j.1362982.2003.00396.x

Popovil, N. B.
Simple gastric motility assessment method with a
singlechannel electrogastrogram. Biomedical
Engineering / Biomedizinische Techrik(2), 1771 185.
https://doi.org/10.1515/br201 70218

Prodanov, M., & Sodnik, J. (2019). Lessons Learned:
Gastric Motility Assessment During Driving Simulation.
Sensos (Basel, Switzerland)19(14). https://doi.org/
10.3390/s19143175

Robinson, A.M. (2018). Let's Talk about Stress: History of

Stress ResearcReview of General Psychology, &,
334-342.https://doi.org/10.1037/gpr0000137

Sanmiguel, C. P., Mintchev, M. P., & Bowes, K. L.

(1998). Electrogastrography: A Noninvasive Technique
to Evaluate Gastric Electrical Activity.Canadian
Journal of Gastroenterology 12(6), 423 430.
https://doi.org/10.1155/ 1998/504345

Miljkovil, N.

d

, Miljkovil, N.


https://doi.org/10.2466/pms.1990.71.2.647
https://doi.org/10.1540/jsmr.48.47
https://doi.org/10.1109/ITCS.2009.108
https://doi.org/10.1109/MMSP.2016.7813349
https://doi.org/10.1145/3267305.3267686
https://doi.org/10.1109/NER.2011.%205910636
https://doi.org/10.1037/0022-3514.37.7.1204
https://doi.org/10.1046/j.1365-2982.2003.00396.x
https://doi.org/10.1515/bmt-2017-0218
https://doi.org/%2010.3390/s19143175
https://doi.org/%2010.3390/s19143175
https://doi.org/10.1037/gpr0000137
https://doi.org/10.1155/%20%201998/504345

Xu, Y., & Liu, G. (2009). A Method of Emotion Yin, J., Levanon, D., & Chen, J. D. Z. (2004). Inhibitory

Recognition Based on ECG Sign@D09 International effects of stress on postprandial gastric myoelectrical
Conference on Computational Intelligence analtudal activity and vagl tone in healthy subjects.
Computing 1, 202 205. https://doi.org/10.1109/CINC. Neurogastroenterology & Motility 16(6), 737 744.
2009.102 https://doi.org/10.1111/}.13683982.2004.00544.x

36


https://doi.org/10.1109/CINC.%202009.102
https://doi.org/10.1109/CINC.%202009.102
https://doi.org/10.1111/j.1365-2982.2004.00544.x

Affectivity of the Dark Side: Descriptors of Affectivity and the Dark Triad

Maja Ribar (Maja.Ribar@pilar.hr)
Institute of Social Sciences Ivo Pilar, Zagreb

Anja Wertag (Anja.Wertag@pilar.hr)
Institute of Social Sciences Ivo Pilar, Zagreb

Denis Bratko (dbratko@ffzg.hr)
Depatment of Psychology, Faculty of Humanities and Social Sciences, University of Zagreb

Abstract

The aim of this study was to examine the relationship of the
Dark Triad traits (i.e. Machiavellianism, narcissism and
psychopathy) with the positive and negataffective traits
and their descriptors. Data was collected online on a total
of 880 participants (agél = 24.23,SD = 6.52, 176 male)
via Short Dark Triad and PANAS scales. Bivariate
correlations showed that narcissism was positively
correlated with @l positive affect descriptors, while
Machiavellianism and psychopathy were negatively
correlated with only some of them. Psychopathy was
positively correlated with most negative affect descriptors,
and the other two dark traits only with some of them
(nardssism negatively and Machiavellianism positively).
Hierarchical multiple regressions showed that positive and
negative affect descriptors explained 26.4% of variance for
narcissism, 16.8% for psychopathy and 12.3% for
Machiavellianism, over and above samd age. Moreover,
dark traits differed in patterns of the predictive values of
positive and negative affect descriptors. In sum, obtained
results reflect theoretically meaningful relations between
the affectivity and Dark Triad, but also highlight affeeti
specificities of each of the Dark Triad traits.

Keywords: personality, Dark Triad, positive and negative
affectivity

Introduction

How many different shades of dark does normal
personality have and where are they located in personality
space? Concept dfie Dark Triad of personality was first
introduced by Paulhus and Williams (2002), and it
encompasses three subclinical malevolent traits:
narcissism, Machiavellianism, and psychopathy, which
share tendencies toward sphomotion, emotional
coldness, ddjity, and aggressiveness. Although
empirical overlap between the dark traits has been
established, and they show some similar correlates, there
are also differences in their relationship with various
outcomes (Furnham, Richards, & Paulhus, 2013).
Sincethe Dark Triad is by definition subclinical (i.e.,
within the normal functioning), research has examined its
location in personality space of normal personality traits.
Metaanalysis of the relationship between the Dark Triad
and basic personality traita$ shown that all three dark
traits are negatively related to agreeableness, but also
show differential patterns of relationship with other basic
traits (Muris, Merckelbach, Otgaar, & Meijer, 2017).
Further differences between the Dark Triad emerge from
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the perspective focused on facets of the basic traits
(Kowalski, Vernon, & Schermer, 2019

Trait affectivity can be considered as a general
proneness to experiencing positive (e.g., feeling
enthusiastic, alert or active) or negative (e.g., feeling
distressand unpleasurable engagement) emotional states
(Watson, Clark, & Tellegen, 1988). Positive and negative
affective traits are substantively correlated with some of
the basic personality traits, especially neuroticism and
extraversion (Watson, Hubbard, & VE& 2000), so the
guestion of their relationship with the Dark Triad arises,
especially since the Dark Triad is considered to be linked
with some affectivity deficits (e.g. Jonason & Krause,
2013). Another related question is the relationship of the
Dark Triad with narrower aspects of affective traits.
Therefore, the aim of this research was to examine the
relationship of the Dark Triad with the affective traits and
their descriptors, as perspective focused on facets instead
on traits enables further insighinto the differences
between the dark traits.

Method
Participants

A total of 880 participants (agé = 24.23,SD = 6.52,
176 of them male), students of Faculty of Humanities and
Social Sciences in Zagreb participated in thsearch,
which was carriedut online.

Measures

Dark traits were measured usitige Short Dark Triad
(Jones & Paulhus, 2014; for Croatian version see Wertag,
Vrselja, & Tomii, 2011).
were .71, .77, and .72 for narcissism (N),
Machiavellianism (M), and gshopathy (P), respectively.

Affective traits were measured usitige PANAS scale
(Watson et al., 1988), and participants were instructed to
rate how they feel in general. Cronbach alpha reliabilities
were .86 for positive affect (PA), and .88 for negative
affect (NA).

Results

Bivariate correlations between the Dark Triad and

affectivity are shown in Table 1, and most correlations

were small to medium size (i.e., in magnitude between .10
and .30; Cohen, 1988). Narcissism was positively
correlated with all positive affect items, while the other

two dark traits were negatively cetated with some of
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them. Psychopathy had the largest number of relations
with negative affectivity, and narcissism, unlike other
dark traits, had negative relations with negative
affectivity. At the level of total affectivity scales,
narcissism was posrely related to positive affect and
negatively to negative affect, while the opposite pattern

was present in case of Machiavellianism and
psychopathy.
Table 1: Bivariate correlations of the Dark Triad traits
with sex, age, and PA and NA facets
N M P
Male sex .09** 2% 27F**
Age .01 -.16%* -, 15%**
Positive affect N e -.14%* - 11%
determined .33xx* -.05 -.02
active 27F* - 145 - 12%%*
proud .38%** -.04 -.07*
strong .38 -.09** -.03
excited .28%** - 145 -.07
enthusiastic 2T - 14%x* -, 1 2%**
alert 22%** -.04 -.01
inspired .28*** -.09** -.06
interested L7 -, 13%x* - 11
attentive .10** =11 - 12**
Negative affect -.15** L 4xxx 22%*
jittery - 11%* 18%+* 1gxkx
upset -.09* 13 L19x**
nervous -.03 .09* 2%k
afraid =17 -.03 .00
guilty -.02 .06 3F
scared -.15%** .03 A1
irritable -.04 L1 3% L22%K*
ashamed -.20%** .01 .10**
distressed -.20%** .09** 1 5%**
hostile .01 .2Q%xx .38

*p<.05. *p< .01 ** p<.001

Before peforming multiple regression, predictors were
checked for multicollinearity, and there was no indication
of it (i.e., tolerance values were above .10; Cohen, Cohen,
West, & Aiken, 2003). Results of hierarchical multiple
regression indicated that variancepkined by positive
and negative affect descriptors, over and above sex and
age, was highest for narcissism (Table 2). Since values of
f2 of .02, .15, and .35 can be interpreted as small, medium,
and large effect sizes (Cohen, 1988) obtained effect sizes
were medium to large. When all affectivity was
considered simultaneously, narcissism remained more
closely related to positive affectivity compared to other
two dark traits. In case of negative affectivity, all three
dark traits were negatively related fieeling afraid, and
Machiavellianism and psychopathy were most strongly
associated to feeling hostile.
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Table 2: Standardized regression coefficients from
hierarchical multiple regression analyses predicting Dark
Triad traits from sex, age, and PA and Nésdriptors

N M P
Step 1
male sex .10** L7 23xw*
age -.08* - 13% - 11
Step 2
Positive affect
determined .09* .03 .08*
active .05 .00 .01
proud A7 .07 -.05
strong A7 -.03 .09*
excited .09* -.07 .04
enthusiastic .07 -.07 -.04
alert -.01 .06 .01
inspired .06 .00 -.03
interested -.02 -.05 -.06
attentive S el -.05 S e
Negative affect
jittery -.01 .18* A1x
upset -.04 .02 .02
nervous A7 -.01 -.04
afraid -.09* -.15%* -, 19%**
guilty L1 3%** .02 .06
scared -.04 .01 .06
irritable .10* .02 13
ashamed -13***  -.09* -.03
distressed -.06 .01 .04
hostile .02 23FH* 27+
Step 1R? .008* 071%*  095***
Step 1F(2, 871) 3.72 33.43 45.46
C o h efffdr step IR> .01 .08 .10
aR? 264%*  123%*  168*%**
a(20, 851) 15.43 6.47 9.70
Co h efff GoosR? & .36 .15 .23
Total R? 272%*  194%*x  DB3r**
Total F(22, 851) 1447 931 13.78
Co h efffd ®talR2 .37 .24 .36

Note.Level of significance foregression coefficients was
determined using bootstrap procedure based on 1000
samples.

*p<.05. *p<.0l. *** p<.001

Discussion and conclusion

The results of this study showed that narcissism was
positively related to positive (e.g. proud and stroagjl
negatively to negative affectivity (e.g. nervous and
guilty), reflecting two common faces of narcissism
(Wink, 1991). On the other hand, psychopathy was
mostly related to negative affectivity (e.g. hostile and
unafraid), while Machiavellianism was plieted solely

by negative affectivity (e.g. hostile and jittery),



highlighting further distinctions between these two traits.
Moreover, effect size of dark traits variance explained by
affectivity was large in case of narcissism, indicating that
affectivity is more pronounced in narcissighan in the
other two dark traits and reiterating that narcissism is
Al ightero t han t he ot her
Aghababaei & Bachni o,
When interpreting results of the present study, it should
be beard in mind that our sample was predaigly
female, so further research is needed to examine the role
of sex in examined relationships. If we take into account
that dark traits are considered to be linked with some
affectivity deficits (e.g. Jonason & Krause, 2013), further
research could irede other methods of affectivity
measurement, like otheatings, or momentary feelings.
Nevertheless, thebtained results reflect theoretically
meaningful relations between the affectivity and Dark
Triad, but also highlight affective specificities cdad of
the Dark Triad traits. They also indicate that dark shades
of personality are not entirely dark, especially in the case
of narcissism.
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The role of values in reactive and proactive aggression
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Abstract

The current study aimed to explore the relationship
between different value orientations (i.e., seklization,
conventional and hedonistic) and reactive and proactive
aggression. Data was collected on 180 students (67%
females) wih a mean age of 22 yearSOd = 4.14) from
faculties in Zagreb, using the Value Orientation Scale
(vos, Franc, Gaki |, & I-v ] il
Proactive Aggression Questionnaire (RPQ; Raine et al.,
2006). As predicted, sefkalization and conventiah
values were related to qactive aggression. Contrary to
expectation, conventional values were unrelated to reactive
aggression. As expected, hedonistic values showed a
positive relationship with both proactive and negative
aggression. The results indicated that values are an
important predictor of aggression. Additionally, the results
indicated that proactive and reactive aggression has
different etiologic because dimensions of aggression are
related to different values.

Keywords: value, reactive aggression, proactive regression

Introduction

Values reflect what is important to individuals in their
i ves and influences an i n
Knowles, Dunlop, & Marty, 2017; Schwartz & Bilsky,
1990). In recent decades, research has focused on the
universality and crossultural validation of value models
(Schwartz & Rubel 2005). Setéalization values include
the realization of close, friendly relationships widther
people, to love and be loved, independence, and creativity
(BenishwWe i s man et al .,
2008). Conventional (traditional) values entalil
harmonious family life, honesty, and morality, helping
others, contribution to society r@nc et al., 2002), while
hedonistic values include the pursuit of good earnings, a
high standard of living, stability, comfort, excitement,
comfortable life and effortless work, social reputation,
power, and influence over others (Franc et al., 2008).
Aggressive behavior involves a socially unacceptable,
disturbing value system. Aggression is expressed in
different ways (e.g., physical, verbal, social, direct,
active). Raine et al. (2006) emphasize that intrinsic
motivation is key to distinguishing betweesactive and
proactive aggression. Reactive aggression (hostile or
impulsive aggression) refers to angry and impulsive
responses, which are usually triggered by the provocation
or stimuli subjectively interpreted as a provocation, and
often associated witimpulsivity and emotions (Raine et
al ., 2006) . Proactive
bl oodeddd)
aggression which is typically unprovoked (Dodge, 1991).
This type of aggression includes bullying, steglinoney
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2@ki , Franc,

and similar goabriented instrumental behaviors (Raine et
al., 2006). Based on this assumption, we analyzed the
associations between reactive and proactive aggression
and different value orientations (i.e., sedflization,
conventional, and hedgstic).

Current study and hypotheses .

2§ 8i§1¥the r?oﬂodn that @e%ali@ae[igncv%llbe\é fhelude
friendly relationships with other people and love, (Franc
et al., 2008; BenishVeisman et al., 2017), and based on
the theory that proactive aggression refe¢o goal
oriented predatory aggression (Raine et al., 2006), we
predicted a negative association betweenrgglfization
values and proactive aggression.

Based on the theory that conventional (traditional)
values entail honesty, morality, and contribati to
society (Franc et al., 2002), and in line with previous
findings showing that conventional values were
negatively associated with meanness and disinhibition
(Ljubin Golub & Sokil,
conventional value orientation would be gagively
related to both dimensions of aggression.

d Given dhata utibtagiarhgdgristicy Yaies ofieatatignl i m,

includes propesity for a comfortable life without much
effort (Franc et al., 2008), we expect that utilitarian
hedonistic values would be positively related to proactive
and reactive aggression.

Method

sulil, & 6

Participants

The research sample was composed of 180 students (67
females) with a mean age of 22 yedd®E 4.14), from
various faculties in ZagrelParticipants were asked to
complete a battery of seléport measures anonymously.

Measures

Value Orientation Scale (VOSFranc et al, 2002
distinguishes three core lva orientations: selfealization

(5 items), conventional (6 items), and hedonistic (7
items). The items are scored on-pdint Likerttype scale
ranging from 1 (not important at all) to 5 (very
important).

The Reactivéroactive Aggression Questionnai(RPQ;
Raine et al., 2006) is a seHport measure that
distinguishes the reactive and proactive aggression. The

-t (-1 n's tRPY MBEGstsadf 23 ikrhs® M€ itbind WBhicl theasurfd ¢ 0 |
a g g r eosientedopredatory f e rygactile Oaggle8s@, and 12 items which measure

proactive aggression. The items are scoveda three
point scale ranging from (never [0], sometimes [1], often

com. h

2016)



[2). The RPQ was used in previabled research (Sokil &

Ljubin Golub, 2019). Hierarchical regression analyses with values orientations
2017) A higher score on each of the subscales indicates a as predictors of reactive and proactive aggressibin=
more highly pronounced respective dimension. 180)
Reactive Proactive
Results Aggression aggression
Descriptive statistics and bivariate correlations between Step 1
all variables are shown in Table 1. All scales Gender -.03 -.36~
demonstrated adequate internal psychometric ~ Age -.12 -19
characteristics in terms of reliability. Bivariate R? .02 20
correlations showed that reactive and proactive aggressi Step 2
were moderately related. As predicted, both dimensions Gender -.01 -.19
of aggression were positively related to hedonistic values. Age -.09 -19
Proactive aggression was negatively related to- self  Selfrealization .09 -. 30
realization and conventional values. values
Conventional values -.08 -.01
Table 1 Hedonistic values .25 .35
Correlations, descriptive statistics, dinternal oR? 07* 18
consistency for all the variables Total R? 0% .38
NoteSt andar di zed badshowre o e f
1. 2. 3. 4. 5. **p<.01.*p<.05.
1. Reactive -
aggression Discussion, conclusions, and limitations
2. Proactive 421+ -
aggression The results of the study confirmed most of the research
3. Self 03 -3 - hypotheses, supported the vahaggression relationships
realization values and suggested that values are an important predictor of
4. Conventional  -.08 -24 .56+ - aggressionThese results are in line with the theoretical
values assumptions proposed that proactive and reactive
5. Hedonistic 25 .36+ 28+ 21+ - aggressive linked to different values.
values In line with predictions, hedonistic values uniquely
M 9.73 229 2266 2516 26.28 positively predicted both reactive and proactive
SD 334 277 207 308 431 aggression. Thidinding is in line with the theoretical
u 71 .78 62 .63 .72 assumptions that hedonistic values entail excitement,
NoteU= Cr onb ap<h@.sp<uos * * comfortable life and effortless work, power, and influence
over others. Our results are in line to the previous studies
Hierarchical regressions were performed to test the (e.g., Ljubin Gol ub, Sagiv,Soki I
predictive power of value orientations in explaining Schwartz, & Knafo, 2002) showing that hedonistic values
reactive and proactive aggressiom both models, are associated with meanness, agreeableness, angry
gender and age were efered as predictors at Step 1, hostility and impulsivity, the same patterns which is a
and selfrealization, conventional, and hedonistic characteristic of aggression.
values were entered as predictors at Step 2. As expected, selfealization values negatively pretid

As predicted (see Table 2), reactive aggression showed proactive aggression. This is in line with a theoretical
positive relation with hedonistic values, though contrary  description that selfealization values captured
to expectationtiwas unrelated to the sekalization and realization of close intimate and friendly relations (Franc
conventional values. Consistent with prediction, proactive et al., 2002). Contrary to our hypothesis, conventional
aggression showed positive relation with hedonistic  values were not a significanpredictor of reactive
values, and negative relation with sedflization values. aggression.

Contrary to prediction, proactive aggsem was The relations between values and different functions of
unrelated to the conventional value. Results of aggression have an important potential for supporting and
hierarchical regression analyses showed that values clarifying etiological assumptions and understanding

together explainedl8% of the variance in proactive cognitive mechanisms that characterize aggression such
aggression § (5,175) = 9.10,p < .01], and7% of the as learning, perception and opinion. Accordnig to

variance in reactive aggressior+ [(5,179 = 2.30, Bandur aods soci al l earning
p < .05]. aggression is learned from the environment through

imitation and observation. Values are also the result of an
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individual 6s s oci elreasoramble to n
assume that they influence the expression of different
dimensions of aggressiorPresent studyconfirm the
differential correlates of proactiveeactive aggression
and support a twéactor model proactive and reactive
aggression (Raine at., 2006).

There are several limitations to this study that need to
be acknowledged. First, the sample used is undergraduate
students, which limits external validity. Therefore, future
studies should also use general population samples,
clinical and ircarcerated samples. Second, we used only
selfi report measures, which could be influenced by social
desirability and crossectional data. Third, some scales
(e.g., seHrealization and conventional) showed low
internal consistencies, so it would be gooduiture to use
more reliable measures. Finally, further studies should use
other induced or observed measures of aggression to
verify the findings of this studyand strengthened the
external validity of the findings.
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Abstract that form the subdomain Pure Openness, and

Both the HEXACO model and the Big Five model of Adventurousness, Intellect, Liberalism that form the
personality suggest that the trait Openness to experience is ~ Sddomain Pure Intellect (Johnson, 2014e & Ashton,

a complex construct, whereby in some conceptualizations 2018.

of the Big Five model, such ahe IPIRBig Five, the Liberalism as a facet in IPiBig Five Openness

construct comprises the facet Liberalism. The aim of this contains items about crime, law, and order, and is a
research was to examine the relationship between counterpartto NEG®PFR6s Openness to Val i
Liberalism as a facet from IPIP Big Five Model Openness 2014). It has been previously shown tHaberalism,

and other facets of Openness from two personality models

i Big Five ard HEXACO. ltems related to Openness from Emotionality, and Imagination have weak loadings on

the IPIP BigFive factor markers (which consists of two Openness to Experience (Kajonius & Johnson, 2019).
subdomainsi Pure Openness and Pure Intelleet)d Also, previous studies show that Liberalism has the
HEXACO-PI-R were administeredo the sample of 540 lowest correlations with other measures similar to
participants.Results show that Liberalism has the lowest intellectual openness such as varisgeking (Griffin &

correlations with facets from Pure Openness and also Hesketh, 2004). On the other hand, compared to other

showed the lowest correlation with all the facets from
HEXACO Openness. Liberalism also shows low
correlations with facets from its Pure Intellect subdomain:

Openness facets, Liberalism has highest correlations with
basic social attitudes and orientations such as

Adventurousness and Intelledvhile other fcets from conservatism and rigiwing authoritarianism (Hotchin &
IPIP-Big Five Openness show moderate to high West, 2018).

correlations with HEXACO Openness domain, Liberalism Thus, tle aim of this research was to examine the
correlates weakly. Considering the weak correlations relationship between Liberalism asfacet from IPIP Big

between Liberalism and the other Openness facets it can be Five Model Opennesand other facets of Openness from

concluded that this facet does rfitwell into Openness : . - . .
domain, i.e., that Liberalism is not a proper reflection of two dominant personality model$ Big Five and

Openness trait. HEXACO.

Keywords: Liberalismp Openness to experience

HEXACO-Openness; IPHDpenness Method
Sample

Introduction

Openness to experience is a basic personality trait
which in the boadest sense can be described as a
preference for different and new things in various life
domains (McCrae, 1998994; McCrae and Costa, 1985a;
1994 as cited in McCrae, 1994)is one of the factors in ) )
both the Big Five and FivBactor models of persori Openness from fche International Personality Item
(Digman, 1990; McCrae, 1994), and more recently in the P00l Representation of the NEO PR E (IPIP-NEO-

HEXACO personality model (Ashton, 2013; Ashton & 300; Johnson, 2014)or the purposes of the study, 60
Lee, 2007; Ashton & Lee, 2008). Likert-type items related to Op_enness frpm IﬂFEP

Both the HEXACO model and the Big Five model NEO-300 were used. It consists of six facefs
suggest that Openness to experience is a complex !Mmagination £ 0 i t e ni#st), Artistic Interests (10 _
construct, whereby isome conceptualizations of the Big i tems;. 75), E mo t i om#)thatfgm (10 i
Five model, such as the IRBlg Five, the construct the subdomain Pure =(Bfeanthess |
comprises the facet Liberalism (Christensen et al., 2019; Advent ur ous n es.23) Iptllect (10titems;s ; U

The sample consisted of 540 paifiants Mage= 27.50,
SDye = 9.33; 75.6% females). The participants were
recruited via snowball method through social media.

Instruments

DeYoung et al., 2007; Johnson, 201MEXACO model U= .81) » Liber &l.68ptmt fdm De i t em
proposes that facets of Openness to experience are SUYbdomain Pure | nte83) dlet (30
Aestheic Appreciation, Inquisitiveness, Creativity and Cronbach alpha coefficient of the internal consistency for

the whole domain was U = .88.

Unconventionality, while in IPIBig Five Openness

consists oflmagination, Artistic Interests, Emotionality Openness to experience from the HEXACO
Personality Inventory-Revised(HEXACO-PI-R; Lee &
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Ashton, 2018)For the purposes of the study, 16 Likert showed the lowest correlation with all the facets from
type items related to Openness to experience from HEXACO Openness (Table 1liberalism also showed
HEXACO-PI-R were used. Openness to experience is low correlations with facets from its Pure Intellect
measured with four facets: Aesthetic Appreciation (four  subdomain: Adventurousness and IntelleGakle J.

items; . B8), I nqui sitF\VE)h e s sWhile fotheu facets frore HREBIg Five Opemess showed
Cred i vity (f=.u5), andtUecomsentiondlity moderate to high correlations (ranging from .30 tor =
(four i=t emls7;) .U Cronbachos a.l3p hllasignificaatfafpi<c.0lelevel) wittf HEXACO
reliability for the whole domain wdd=.77. Openness domain, Liberalism correlated weakly (16,
p<.01).
Results

Results showed that Liberalism had the lowest
correlations with facets from Pure Openness alst a

Table 1: Relationships between examined variabfeset level

Facet 1 2 3 4 5 6 7 8 9 10
1. Liberalism (BF)

2. Adventurousness (BF) .28"

3. Intellect (BF) 22" 48"

4. Imagination (BF) 18" 25" .36”

5. Artistic Interests (BF) 127 32" .36” .35"

6. Emotimality (BF) -.04 13" 18" 37" 417

7. Aesthetic Appreciation (HE) 13" .28" .36" 27" 72 29"

8. Inquisitiveness (HE) .00 34" 40" 15" .26" .02 27"

9. Creativity (HE) A4 A1 AT 48" 48" .30 407 21"

10. Unconventionality (HE) 22" .39" .63" 407 .35" 23" .38" 27" 517

Note BF1 IPIP Big Five; HEi HEXACO; ™ p < .01

In addition, principal component analyses were Table 2: Principal component analysifacet loadings
conducted with number of corapents to be extracted set
to one (Table 2). In the first analysis, when only HBiB IPIP-Big IPIP-Big Five
Five facets were includedKi1O = .72, Bartlettc? = Five andHEXACO
540.39,df = 15, p < .001) Liberalism showed the lowest Openness Openness
loading. In the second analysisMO = .81, Bartlettc® = Facet Loadings Loadings
1735.89,df = 45, p < .001), when IPIMBIig Five and -
HEXACO Openness facets were included together, only Imagination 68 61
Liberalism showed loading bellow30. Therefore, the Artistic Interests 71 73

second principal component analysis provides the

evidence for Liberalism allocation out of personality Emotionality 53 45
space shaped by Openness domain. Adventurousness .66 .62
Intellect .72 .74
Liberalism .38 .29
Aesthetic Appreciation .69
Inquisitiveness .46
Creativity .74
Unconentionality .73
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Ashton, M. C., & Lee, K. (2007). Empirical, theoretical,
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This study aimed to investigate thelationship between
Liberalism asa facet of Opennesand other facets of
Openness from IPIP Big Five and HEXACCQonsidering

the weak correlations between Liberalism and the other
Opennesdacets it can be concluded that this facet does
not fit well into Openness domain, i.e., that Liberalism is
not a proper reflection of Openness traihe lowest
loading on the first principal component, that is, the only
loading below .30 obtained for héralism facet gives
support for this conclusionThis is in contrast with the
results that Openness to experience is a trait that is highly
related to liberal political orientation (e.g., Carney et al.,
2008; Klein et al., 2019; McAdams et al., 2013).
However, similar results were obtained for the Values
facet from NEOPI-R, with the facet being only
moderately correlated with the Pure Intellect subdomain
(DeYoung et al., 2007)Although Costa and McCrae Costa, P'_ T"_ & McCrae, R. R. (_1985)7'(9 NEQ
(1985) do not equate Openness to values with Litzenal personality inventory Odessa, FL: Psychological

) : sm Resourc ;
it ~can be no t e d .t. hat t .h'e ir %‘i?ng,%n% (fwty%, &dPeterson e % (28051)

readiness to reexamine social, political and religious
val uesbo (p.12) subsumes I i bEee ourna%eﬁ andomp%é:}:o%a t\?%o?gtﬁdm éhs%c%\?
other previous finding regarding Values facet are
indicating strong negative associatiotts conservatism psychology93(5), 880. doi: 10.1037/0022

; ; S 3514.93.5.8803
and rightwing authoritarianism (Trapnell, 1994). From . . )
that point of view, it is not surprising the Values are the Digman, J. M. (1990). Personality structure: Emergence

only facet from NEGPI-R Openness domain that of the fivefactor model. Annual review of psychology,

; : 41(2), 417440.
correlates below .30 with Openness trait from BFI and .
TIPI (Gosling et al., 203). It should be noted that https://d0|.org/lO.1146/annurev.ps.4_1.020190._00_2221
Liberalism is associated with low Conscientiousness, not Goldberg, .L' R. (1990.)' An alternative” description of
only with high Pure Intellect or high Pure Openness personality": the bidive factor structureJournal of
(Carney etal.,, 2008A 1 s o, in Gol dbergbs peﬁrsg %égagozﬁiabspsfgilg@q@ 12161229.
structure the facet Conventionality is assigned to the Gosl S D. Rentf P ) &s I W B
Congientiousness factorA potential solution to this 0;68% A - Ren bqu\;’ A v¥arm r, W. b
problem is using Unconventionality facet from HEXACO ( )- A Very Dbriet measure 0 € BInge.
personality domainslournal of Research in

Openness, which was conceptualized in such a way as to . N
exclude social, political, or religious attitudes (Lee et al., gggs&ggl)'%%};) 504528. doi:10.1016/S0092

2005). More precisely, the Uncomu®nality facet ; .
assesses an appreciation of nonconformity and Graham, J._, Haidt, J., & Nosek_, B. A. (2009). Liberals and
congervatives rely on different sets of moral

eccentricity and an openness to unusual ideas in general,

but |t_ i snot speC|f|ed wh et gggii%:gyg&g; 99d0|§8 8{;‘%'%0191”% ?oFiaalditi

or conservative versus modern or liberal. In future studies,
it would be wweful to do a more idepth comparison

between Liberalism and other sodoltural variables,

such as political party preference, moral judgment, social
dominance orientation, etc. (Graham et al., 2009; Hirsh et
al., 2010; Kugler et al., 2014This studyindicates that .
Liberalism d?)es not prope)r—ly refle():/t Openness to Hirsh, J. B., DeYoung, C. G., Xu, X., & Peterson, J. B.

experience, and that alternative measures that do not (2010). _Co.mpassmna'Fe liberals  and pohte
include it such as HEXAC®I-R should be used. conservatives: Associations of agreeableness with

political ideology and moral valuefersonality and
Social Psychology Bulletji36(5), 655664.

Griffin, B., & Hesketh, B. (2004). Why openness to
experience is not a good predictor of job
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075x.2004.278_1.x
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in Educational Setting
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Abstract Previous resear cliefs about o educ
The goal of the study was CrT.aHVItYi %Oglgq itq g g%ngrglc %gg't V? ag'tUde
beliefs about creativity developmeaf children and (Aljughaiman MowrerReynolds, 2005; Runco,
youth in educational setting by applying the Expert Johnson & Bear, 1993). As some studies have shown,
Model of Supporting Creativity. Research participants educators generally believe that creativity can be
included educators from preschools, primary schools, developed (Fryer & Collings, 1991; Kampylis, rRe
Secondary schools and universities. |mp|ICIt theories & Saarlluoma, 2009) However, |ncons|stenc|es |n
of creativity questionri_ee was ad_ministered, while educatorso beliefs about crea
answers to one question regarding the potential for Iso b ted. F I tudies f d
creativity development in educational settings were alSo been noted. For examplé, Some sfudies foun
analyzed. Data were analyzed using thematic analysis that although educators believe that_creatlwty can be
with a predefined coding scheme. Statistically developed, they do not perceive themselves
significant differencesver e i denti fi ed i acouwnthhiefartcreativity development (Aljughaiman
beliefs about the contribution of educational & Mowrer-Reynolds, 2005). Other studies have also
'P” Sht Il tdu tions q : r? S L ud ef”ht S 0 pofhfe® thatieducdtors mayenbtepereev® thrhselves
reschool educators pointed to the contribution of the as trained to design creative activities and support
free activities, educational climate, managing ivity (Mullet. Will Lamb & Kettler. 2016
creativity and partnership ore frequently, while creativity (Mullet, Willerson, Lam ettler, )-
university educators pointed to the teaching activities, Educatorso6 workload and stan
teachers and the study program. We discuss how were experienced as some of the disabling factors in
educatorsd beliefs can be tsopporting ceativiyd(Andibou & Murphiy, 2@10)t h e
focus on developmental needs of children and youth
during their schooling. Goals of the Study
Keywords: ~ creativity, creativity —development, In our previous studies the Expert Model of
educators; beliefs; BExpert Model of Supporting Supporting Creativity was developed by msaof
Creativity. . . - g .
inductive qualitative analysi
2009; 2011). The model included the following
) o components: teaching/compulsory activities,
Beliefs about Creativity Development extracurricular/free activities, educational climate,
Beliefs about creativity and creativity development  Study program, teachers, managing creativity, and
refer to constructions about what creativity is, how it ~ partrership for creativity. The goal of this study was _
manifess itself and what are the ways to develop it t O identify educatorso beli

(Maksil & Pavlovil, 2011
cornerstone of perceiveing and evaluating creative
behavior and creative produdi@han & Chan, 1999;
Runco & Johnson, 2002). Importance of study into
beliefs abot creativity development is grounded in
the impact these beliefs may have on what will be
perceived as creative and in what ways it will be
supported.

Educatorso6 beliefs about
development are especially important because of the
nurturing role of their
beliefs about creativity may facilitate understanding
of educatorsbéo behaviors,
teaching practices in educational settings (Andiliou &
Murphy, 2010).
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pevelopmgné ef echildes prd gyguh in pdugationgl
setting by applying the Model.

Method

Participants

Research participants included educators from
preschools (N=116), primary schools (N=244),
secvrid@nyadchols (N=262) amd diniverditiesa(K=46).i t y
In case of preschools, primary schools and secondary

w schiobls oveBd0% 6f partidiparits Qveretghehérdl Whiler s 0

the rest of the participants were school administration
and theutgéntent. OANl partidipakits flogn uni@efsilies
were teachers.



Instrument

Implicit theories of creativity questionnaire (I7Q)
with multiple operended and closed questions was
admini stered (Maksil &
Pavlovil & MNadstensifrred2dtie9 ) .
nature and manifestations of creativity, and the
possibility for the development of creativity during
formal educationIn this paper we analyzed answers
to one operended question regarding the potential
for creativity development in educatial settingsat
the level of formal education at which the educator is
engaged low can educational institution contribute
to the development of creativily?

Data analysis

Data were analyzed using thematic analysis with a
predefined coding scheme basedtioe Expert Model
of Supporting Creativity
2011). The unit of analysis was a unit of meaning
corresponding to any of the categories from the
Model. After the coding process, frequency analysis
was carried out for all categoriesoin the Model.
RaocScott G 2 was used t o
beliefs about creativity developmeriDecady &
Thomas, 2000).

Results
Support of teaching/compulsory activities,
stimulating educational climate and managing
creativity do mefsahdutendrturingge a c

creativity in all types of the educational settings.

Teaching/compulsory activities were related to the
implementation of the prescribed or intended study
programs. The educational climate included aspects

pv)

of relationships among teaaseand students that
appeared in teaching/compulsory and
extracurricular/free activities and had an impact on
them, l\@aoagmg creatQ/@/(jNgs the type j_oflsupport
related to the recognition, direction, and monitoring
of creativity.

Supportive teaching and copulsory activities
included learning through research, problem solving,
work on tasks that demand creative answers,
independent and teamworkic Extracurricular and
free activities related to students' interests and to
offer them opportunities to learnare about their
area ofinterest as well as to get to know other areas
where they can develop new interests. The
stimulating educational climate allowed students to
express their opinionand make their own choices
while learning Encouraging teachers luad

reativit and seryed models wh inspi é] ir
zti? g ' be cr tlvgd"bﬁ/o tivd stju progfa § 9
were related to real life issues, and relevant for
students. The partnership for creativity was related to
social consensus on the importance of évistand
the provision of systemic, public support. ~

However, statistically sigficant differences were
identified in educators?©d
of educational institutions in creativity development
(RacScott G2(N = 605"0,00d)f =
Preschool educators pointed to the free activities,
educational climate managing creativity and
partnership more frequently, while university
educators pointed to teaching activities, teachers and
the study program (Table 1).

Table 1
Educators6 beliefs about supporting
Level of Types of supportingreativity (f) Total
education Teaching| Climate | Extra Program| Teacher| Managing| Partnership S
. participants
curricular
PreSchool 49 43 50 5 22 36 31 110
PrimarySchool 85 60 45 13 28 61 23 219
Secondary 106 75 55 19 31 65 22 235
School
University 23 10 1 7 12 9 3 41
Total responses 605
263 188 151 44 93 171 79
989

1 Types of supporting creativity: Teaching/compulsory actsitiEducational climate, Extrarricular/free activities, Teacher,

Creativity management, Partnership for creativity.

The table does not provide data on the number of responses that were not classified (f= 20)
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Abstract

Studies showed that female stmts have lower
Mathematics seléfficacy and stronger Mathematics
related anxiety and that they value Mathematics less
than their male counterparts. Since there were no
studies in the Serbian context exploring the
relationship between gender and genderle ro
identification with achievement and motivation in
Mathematics, the aims of this study were to
investigate if there were gender differences in
achievement and motivation in Mathematics, and if
Mathematics achievement and motivation were
dependent on geed role identification. Sample
included 206 high school students. The short version
of Bem Sex Role Inventory was applied. Instruments
on motivation designed for this study relied on
ExpectancyWalue theory. While no gender
differences in the achievemendseltefficacy were
found, results showed that the male students valued
Mathematics more than their female counterparts, as it
was determined in previous international studies.
Correlation analyses between femininity and
masculinity and achievement in Ea&matics, self
efficacy and valuing showed that femininity correlates
significantly positively with the achievement in
Mathematics in the subsample of girls, while no other
significant correlation was found. This can be
explained by less traditional geneelated values of
the students from our sample.

Keywords: Motivation; Achievement; Gender;

Gender Role ldentification; Mathematics

Introduction

Despite considerable efforts to change current
educational and employment practices, males
continue to be owveepresented in the fields of
Science, Technology, Engineering and Mathematics
(STEM) worldwide (Cheryan et al., 2017). Previous
studies have shown that boys slightly outscore girls
on high stakes Math tests, such as SAT in the USA
and PISA in most Westercountries (Halpern et al.,
2007; Stoet & Geary, 2013). In Serbia, the gap in the
Mathematics performance of girls and boys has been
declining, although the scores are still somewhat
higher in the group of boy§ PaviBawii i
Baucal,

female students remain underrepresented in the
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STEM related study programniefields in higher
education (RZS, 2017).

In this research we draw on Expectaivalue
Theory (Eccles, 1983; P9). Relying on this theory,
boysé higher performance
explained by their higher Mathematical setfncept
or Mathematics seléfficacy, and greater valuing of
Mathematics, compared to girls. Studies have mostly
validated this assumpin i boys express more
confidence than girls in their Mathematic competence
(Wwatt & Eccles, 2006) and more interest in
Mathematics (OECD, 2015; Eccles & Wang, 2016;
Jacobs et al ., 2002) . Gi
decreases as they move through adelese
(Lubinski & Benbow, 2006), so even highly talented
girls tend to avoid matimtensive careers and opt for
peopleoriented careers with clear social purpose
(Watt & Eccles, 2006). Additionally, girls show
higher levels of Mathematics related anxietydan
report lower levels of Mathematics selffficacy and

intrinsic and extrinsic motivation for learning
Mathematics (OECD, 2015).
Femal ebs poorer achi

can also be explained by the stereotype threat (Steele
et al., 2002). Girls who #mselves hold stereotypes
about womends efficacy in
poorer performance and reduced desire to pursue a
Math-intensive careers (Schmader, Johns, &
Barquissau, 2004). When such girls highly identify
with their gender, that is when theattribute
characteristics typically perceived as feminine to
themselves (e.g. caring, tender), their achievements
in Mathematics tend to be even lower (Kiefer &
Sekaquaotewa, 2007).

Since there were no studies in the Serbian
context exploring the relatiship between gender
and gender role identification with achievement and
motivation in Mathematics among adolescents, the
goals of this research were to investigate: a) if there
were gender differences in achievement and
motivation in Mathematics, and bj Mathematics
achievement and motivation were dependent on

& gender role identification.
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Method
Participants
This research was done in one central Belgrade high
school. Participants were 206 firstnd fourthgrade
students (Mge=16.25), 68% being femalesTheir
participation was voluntary.

Instruments

Students filled out the questionnaire that included
guestions on their gender, school achievement
(Aexcell entgoodoAyeo ¢and
Asatisfactoryo), and -5 he
with 5 representinghe highest mark), in the previous
school year. The motivation in Mathematics was
assessed through the singkm five-point Likert
type scales for mathematical sefficacy and
valuing of Mathematics, both designed for the
purpose of this study.

In this research gender role identification has
been defined as identification with expectations of a
society about the proper behaviors for a person of
one's gender (either male or female) (Eagly, 2013). It
was assessed by a short version of Bem Sex Role
Inventay (Bem, 1974), which consists of ten
masculine and ten feminine traits. Participants were
asked to assess themselves on these traits on & seven
point Likert type scale. Reliability of both subscales

was g @@uby=( U 8Qniniy=91).

Data analyses

After the scores for Masculinity and Femininity had
been calculated, descriptive statistics and

correlational analyses were performed. Gender
differences were explored using Mivhitney test
and ttest in IBM SPSS 25.0.

Results
Descriptive and carelational analyses
Results showed that most students had excellent

Table 1. Descriptive statistics and correlations of
variables

Correlations

Variable M SD 3
S.Achie\M.Achiev M.Sel- M. Feminin

eff Value

M.Achiev. 4.21 1.02 oo,

M.Selfeff. 513 1.83 .,  .41*

M.Value 4.532.09 -26™  41%  5ox*

Feminin. 5.28 1 14 11 -05 .09

Masculin. 553 .76 -01 .03 09 .06 -15* 2

* p < .05, ** p < .01; Correlations of School Achievement are
calcul at ed usi ng Spear manoés
corrdations of the other five variables are calculated using Pearson
correlation coefficient.

Rh o

Gender differences

There were no gender differences in School
achievement (U= 4376.5p= .59, nor in
Mathematics achievemerft (203) = .75,p= .56).
Females ath males did nb differ in the reported
levels of Mathematics Setéfficacy, while there was

a significantly higher valuing of Mathematics in the
group of male students (see Table 2).

There were no significant gender differences in
Femininity, whileMasculnity scores in the group of
male students were significantly higher than in the
group of females (see Table 2).

Table 2.Gender differences testing results

school achievement (81.9%) and that they generally
had high marks in Mathematics (see Table 1).
Student sd Madffibaeynnaad somewhatS e |
higher than their belief that Mathematissmportant

(see Table 1).

Correlational analyses (see Table 1) showed that
Mathematics SelEfficacy and Mathematics Value
correlated  positively, but moderately  with
Mathematics Achievement, and with each other.
Neither Masculinity nor Femininity corrafed
significantly with achievement and motivation
measures.
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_ M SD

Variable - - t* p
Girls Boys Girls  Boys

MSelt 506 526 178 192 71 .48
M.Value 43 503 206 209 236 .02
Feminin. 5.34 515 1.04 0.92 -1.23 .22
Masculin. 512 545 0.77 069 293 .004
*df = 204
f Correlation analyses between gender

identification scales and achievement and motivation
measures showed positive but low correlation
betwveen Femininity and Mathematics achievement (

=.19,p = .02) in the subsample of female students,
while no other significant correlation was found.

Discussion and conclusion
High selfefficacy and performance of female
students can be discussed in tightl of growing
popularity of STEM fields, particularly computer
science, among Yyouth due to good employment
opportunities. Gender gap in STEM engagement
proved to be lower in countries with less stable



economies (Stoet & Geary, 2018), Serbia being such
a country. Although being equally successful as
males, female students value Mathematics less, as
already pointed to in previous studies (Lubinski &
Benbow, 2006; Watt & Eccles, 2006). This finding
implies that interventions aimed at motivating female
studerts to pursue a STEM career should focus on
their perceptions of such a career, its relevance and
value. Therefore, future studies should explore the
issues of value, meaning and relevance of STEM
among females (both students and those who are
employed) inrmore detail.

As for the relationship between gender role
identification and Mathematia®lated outcomes, our
study showed that girls who identify more strongly
with their gender tend to have better Mathematics
achievement. This is opposite to previousdiitys
(Kiefer & Sekaquaotewa, 2007), but we may assume
that this happened because of the characteristics of
our sample which involved students from the central
Belgrade high school who might adhere to less
traditional values in general, and therefdreless
traditional values related to gender roles.
Additionally, one should consider that the general
school achievement, as well as Mathematics
achievement might not be as reliable as objective
measures of competence in Mathematics (Kuncel et
al.,, 2005; Vulpenorst, 2017). Therefore, for the
future studies it would be useful to involve larger and
a more diverse sample of students, to include
objective measures of competence in Mathematics
and to search for more thorough, preferably
gualitative data on genderleddentification.
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Abstract

Teachers are ranked high among burraftected
professions, which has spurred interest in the factors
and mechanisms that may enhance or relieve burnout
in this profession. According to previous research,
trait emotional intelligence (TEI) can prevent burnout,
while disruptive student behavior (DSB) acts as a
major work stressor in teachers. In this study, we
examined the relations between teacher burnbit,

and DSB, also testing for potential moderating effects
of TEl in the DSBburnout association. Participants
were 70 subject teachers {§¢41.78), who completed
the Trait Emotional Intelligence Questionna8E; the
Maslach Burnout Inventorizducator Stvey; and the
School Disruption Scale. Both TEI and DSB had
statistically significant zerorder correlations with
burnout (which, as expected, were of opposite
directions), and together explained a substantial
portion of the variance in all burnout diméorss.
Moderation analyses testing for any interaction effects
between TEI and SDB revealed that both had an
independent and direct effect on burnout. The current
results show that TEI meaningfully relates to burnout
in teachers and may protect them fromrkvrelated
stress. Also, our findings confirm that teachers who
observe more inappropriate behaviors on part of their
students are also more affected by burnout symptoms,
yet the negative effects of these student behaviors do
not seem to be moderated byITE

Keywords: teachers; burnout; trait emotional

intelligence; disruptive student behavior

Introduction

Numerous studies report that teachers face a number
of occupational risk factors and tend to experience
high levels of stress and burnout. Within this
profession, burnout has been related to both negative
work- and personalevel effects (see Chang, 2009
and MéridaLopez & Extremera, 2017 for
summaries).

Maslach (1993) argues that the burnout syndrome
includes three components, which may or may not be
experienced at once: a) emotional exhaustion (EE)
feeling emotionally overwhelmed by intense
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interactions with students, parents, and colleagues; b)
depersonalization (DPhegative attitudes and
malevolence toward the students and a diminished
feeling of comptence; and c) reduced personal
accomplishments (PAhegative (sel)assessment of
job performance and achievement.

Factors Related to Burnout in Teachers

The whys of teachersbé
located within three groups of factors (Chang, 2009).
Individual factors. These factors, also referred to as
internal, include demographic (e.g., age, gender,
years of experience) and personality characteristics
(e.g., Big Five, selesteem, coping, resilience), as
well as available social support (from fdyniand
friends).

Organizational factors. These factors are external
and refer to the environmental and contextual aspects
of the job itself, including various features of the
work (e.g., workload, time pressure, task diversity,
low income, poor managemens well as student
behavior and classroom dynamics (e.g., poor student
achievement and motivation, inappropriate student
behavior, increased classroom conflicts).
Transactional factors. This category attempts to
capture the interplay between individualnda
organizational factors (e.g., perception of leadership
style, attribution of student misbehavior).

The effects of these factors on burnout are
reviewed in Chang (2009). In the present study, we
draw on two sets of previous findings in particular:
first, that Neuroticism (N) relates to higher burnout
(Bianchi, 2018), while optimism serves as a shield
from occupational distress (Moreno et al., 2005); and
second, that disruptive student behavior (DSB) as a
working condition is strongly associated with job
stress and burnout (Ratcliff et al., 2010).

Trait Emotional Intelligence

Trait emotional intelligence (TEIl) is defined as a
constellation of selpber cepti ons
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typical behavior and performance in the secio
emotional realn{Petrides, 2010). Hiy TEI is closely
related to emotional stability and encompasses
optimism as one of its facets, which is why it might
be a personal strength that teachers draw on when
dealing with stressful work events and circumstances.
Fiorilli et al. (2019) summarizerpvious findings
to conclude that there is a tight relationship between
TEI and wellbeing in the workplace, since those
with high TEI are more likely to see themselves as
efficient, experience positive emotions, pursue
constructive relationships, and ttéidée challenges in
a way that promotes welleing, job commitment and
satisfaction.

Disruptive Student Behavior

DSB is every behavior considered inappropriate for
the setting or situation in which it occurs (Charles,
1999); it interrupts teaching (andamination) in an

intentional and repeated manner. DSB includes
neglect of time schedule (e.g., late arrival, early

Method

Sample and Procedure

Data were collected on a sample of 70 (57 females)
subject teachers from five primary schools in
Belgrade. Their age ranged from 24 to 59 years
(M=41.78), while length of service varied from 6
months to 44 yearsM=14.04) All teachers were
recruited at their workplace, where they were
informed about the purpose of the study and
presented the instruments that they were asked to fill
out.

Measures

Trait El.  The Trait Emotional Intelligence
QuestionnairesF (TEIQueSF; Petides, 2009 was

departure, skipping), disrespect of classroom rules
(e.g., chatting, drinking, eating, texting, sleeping),
inappropriate communication (e.ghouting, arguing,
dominating, challenging), and ignoring instructions.

Narhi and colleagues (Narhi, Kiiski, & Savolainen,
2017) conclude that DSB has severe negative impacts
on student séo school
adjustment, and that it increasworkrelated stress
and reduces welbeing for teachers.

The Current Study

The upsurge of positive psychology has led to a
proliferation of studies investigating personal
resources in alleviating burnout (Otdropez et al.,
2014). The current study hbds on this trend by
examining to what extent a combination of DSB and
TEI contributes to the prediction of burnout
dimensions. Moreover, it looks into a previously
unexplored issue: the potential moderating role of
TEI in the DSBteacher burnout relatiohp.

used to assess TEI and its four factors: VBeling
(WB), SeltControl (SC), Emotionality (Em), and
Sociability (Soc).

Burnout. The Maslach Burnout Inventoiyducators
Survey (MBIES; Maslach et al., 2012) was used to
assess the three buttaimensionsEE, DP, and PA.
Disruptive student behavior. The School Disruption
Scale (SDS; Veiga, 2011) was used to obtain
teachers6 evaluations of
their work environment.

Results

Table 1 presents the descriptive statistics rifgrto
levels of burnout, TEI, and DSB in the present
sample, as well as their intercorrelations.

Table 1: Descriptive statistics and zenaler correlations of burnout, TEI, and DSB

achi

EE DP PA WB SC Em Soc TEI DSB
EE 1.00
DP 53 1.00
PA =51 -.50** 1.00
WB =31+ -.36** 33 1.00
SC -.39%* -.35%* 54** .55** 1.00
Em -.24* -.24* .28* .64** ST 1.00
Soc -.23 -21 A40** ST A49%* 53** 1.00
TEI -.38** -.36%* A49** .83** .80** .85** N 1.00
DSB A1 34%* -.35%* -.21 -.25% .00 -.08 -.16 1.00
Mean 19.23 2.97 37.10 5.81 5.02 5.62 4.84 5.36 2.79
SD 11.82 4.10 7.80 .83 1.00 91 .97 .76 .67

Notes.EE Emotional Exhaustion; Dfepersonalization; PiPersonal Accomplishment; WBVell-Being; SGC Self-Control;

Emi Emotionality; So€Sociability; TEF global trait emotional intelligence score; DSBsruptive student behavior.
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Abstract research. However, there are very few such tests

There are very few brief cognitive ability tests available available, especially royalty free (Condon, & Revelle,
for educational and other general research. The goal of 2014; Dworak et al., 2020).

Ugﬁd;%dny ov%,ati etos ﬁcﬁ?f rgyg@m?:rylaﬁy%%gem ICAR project is a collabotive initiative of several

Matrix Reasoning (MR) test in educational reputable untversi ties aimed
research setting, in Serbian culture. Three of chargeo6 cognitive tests t¢
samples (from the Republic of Srpska) were (Condon, & Revelle, 2014; Dworak et al., 2020),

used: elementary school"9graders K=510), Some of these tests have already been preliminary
gtlggesrﬁgo?gl Fsgg?dersgiﬁff):sﬁg\?v UTLVaetrs"t%e validated in the Seran culture (e.g.Jankovski et al.,

proposed single factor MR model has good fit. 2017. Other ICAR measures have begn used_ n

Under 2PL IRT model, items have moderate to research from the Serbian culture, but without prior

high discrimination and difficulty around the formal psychometric validity studies. Most notably,

middle of the latent trait. Most of the test this includes a short ICAR Matrix Reasoning (MR)
mfgrm?tlgn \I/aUe resides " the mlddte—upp}er test (Condon, & Revid, 2014), which has been

end of the latent trait. There is no significant o . ' " P

differential item functioning between the utilized in s_everal educational studies to datg (e.q., o
samples or genders. ICAR MR scores have the Lugonja et al., 2018; Subotil
highest correlation with the GPA of elementary short length and royalty free status, ICAR MR test

school students£.39), followed by hig school potentially could be an excellent choice for a rough,
students = .26), and university students=(11). fast cognitiveability assessment in educational and

ICAR MR test scores also correlate highly with

the ICAR Progressive Matrices test (52; value other general research setting.

available only for the elementary school The goal of this research was to conduct a
subsample). We conclude that ICAR MR test has psychometric validation of the ICAR MR test on
adequate psymmetric properties for a short elementary school, high school, and university
general intelligence test and we recommend its educational levels in the Republic of Srpska. This

use for educational research purposes in the

Serbian culture. should offer the first insight intopsychometric

characteristics, including convergent and criterion

Keywords: matrix reasoning short intelligence test; E ; ;
item response theory (IRT): ICAR Project validity of the ICAR MR test in the Serbian culture.

Introduction

Short intelligence tests represent convenient way of
conducting cognitive ability testing in educational
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Method

Table 1: ICAR MR test IRT analysis

Sample

Three Republ ic oshmples rwere kused: s
elementary schodtudentdN=510; 52.2% females),
high schoolstudents(N=544; 57.7% females), and
university studentsN=508; 58.5% females)Both
elementary and high school subsamples were
comprised of the final school year students, i.&., 9
elementary school gradéM€14.52, SD=1.07 years

of age) and % high school grade M=18.47,
SD=1.06 years of age). University subsample was
comprised of students from all academic years of
study (7.5% 1 year, 28.9% 2 year, 36.0% 3 year,
25.0% 4" year, 2.6% B year age: M=27.07,
SD=10.52 years).

No. b a | (% between-3, 3)
1 -0.78 1.22 1.22 (92.72)
2 -0.19 1.11 1.11 (92.91)
3 0.08 1.40 1.40 (96.99)
4 0.32 1.39 1.39 (96.69)
5 0.26 1.28 1.28 (95.58)
6 0.23 1.43 1.43 (97.12)
7 1.72 0.82 0.82 (71.9%
8 0.18 1.11 1.11 (92.87)
9 1.19 0.87 0.87 (80.56)
10 1.01 1.10 1.10 (88.85)
11 0.72 1.11 1.11 (91.04)

Measures and procedure

ICAR MR test Condon, & Revelle, 2014) comprises
of 11 matrix reasoning t
progressive matrices. Each task has a set of six
distractors, with one normatively correct answer.

Progressive Matrices (PM) test, also available as a
part of the ICAR poject Condon, & Revelle, 2004
was used as a convergent validation measure for the
MR test. This test also
progressive matrices. It has 30 tasks, with eight
possible distractors. This test has been examined in
Serbian culture, showingacceptable properties
(Jankovski et al., 2037

Data were collected using a pan & paper

resembleRavenos

There are mostly no notable residual correlations
abetween thei itemis I(the rhighesp stdt L és .1RaAse, n 6 s
there is no significant differential iterfunctioning
between the student and gender groups. Note that the
test also has acceptable to good internal consistency
according to classical test

Results of the 2PL IRT analysis are shown in Table
1. Items difficulty varies from a nuterate to higher
(b), mostly clustered around the middle (slightly to
the higher end) of the latent trait (Theta) interval.
According to common guidelines for interpreting IRT
discrimination (Baker, 2001), three items (No. 3, 4,
and 6) have high discrimitian (i.e., 1.35a<1.69),

procedure. School samples data were collected during While the remaining eight have moderate

the 2017/18 school year, as a part of the UNICEF  discrimination (i.e., 0.68a<1.34).

supported project entitle rral
mechanism foisupporting children in the schools of | -

Republika Srpskabo. Univer S

conducted mostly during the 2018/19. academic year,
as a part of several academic research projects. All
respondents completed tH@AR MR test, while only
the elementargchool students completed the ICAR
PM test in addition. Tests were administered without
a specific time constraint.
Anal yses wer e
project,
(Chalmers, 2012).

done in

Results

Latent structure fothe MR test could be considered
functionally unidimensional, given that proposed
single factor model has good fit (Hooper et al., 2008):
CFI=.97, TLI=.96, RMSEA=.04, SRMR=.04,
although factor loadings are moderate, ranging from
.46 to .64 (M=.56).
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Figure 1: MR test individual item information

between3 and 3 logits.
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Figure 2: MR test total information betweehand 3
logits.

Most items havelightly higher information ) in
the middle or upper middle latent trait range (Figure
1), with only one item having less than 80% of its
information inside-3 to 3 logit range (Table 1).
Consequently, test in total has notably more
information value in hat same middko-upper
interval (Figure 2).

Test means are the lowest in elementary school
subsample NI=3.84, SD=2.53), followed by high
school subsample M=4.56, SD=2.48), with the
highest values in university subsampl#=5.42,
SD=2.98).

MR test scoredave the highest correlation with
the GPA for elementary school students .89,
p<.001), followed by high school students= (26,
p<.001), and university studentg=(11, p=.017;
note: correlation adjusted for the years of study).

ICAR MR test scores coglate highly with the
ICAR PM test (=.52, p<.001) within elementary
school subsample.

Discussion

Our preliminary psychometric evaluation of the
ICAR MR test shows generally good psychometric
properties for a brief general cognitive ability test.
The testappears to be best suited for the participants
with average or slightly above the average levels of
the matrix reasoning trait, with moderate to high
ability to discriminate between the low and high
scores. Although older students obtain higher average
swres than younger students, the test shows no
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the group means appropriate.

We were only able to test for the convergent
validity on the elementary school subsample, where
the ICAR MR test shows high cetation with a
similar ICAR PM test, which has been already
examined in the similar setting (Jankovski et al.,
2017). Regarding its criterion validity, the ICAR MR
test correlates in a lower to moderate range with the
participants®6 GP Aasingws theh t
education level increases. The magnitude of these
correlations is in line, albeit at the lower end of the
interval typically reported in the literature (Roth et
al., 2015). However, this is understandable, given
0t he bri ef nesddhe ladk ofttlee
correction for a range restriction (Wiberg &
Sundstrom, 2009), which is presumably especially
important for the university subsample, where the
lowest correlation between the matrix reasoning and
the GPA was obtained. Note that univers@®PA
averages are expected to vary between different fields
of study (e.g., Lugonja et al., 2018), which we were
not able to adjust for on this sample. This likely
further reduced the magnitude of the obtained
reasoning~~GPA correlation on this subsample.

We conclude that ICAR MR test has adequate
psychometric properties for a short general
intelligence test and we recommend its use for
educational research purposes in Serbian culture,
when the goal is fast, easy, and relatively rough
cognitive ability assesment. However, further
studies should conduct a more thorough examination
of the | CAR MR6s convergent
considering more education levels and a wider range
of cognitive ability and academic achievement
measures.

Test permissions shtd be obtained from The
International Cognitive Ability Resource (ICAR)
project(https://icarproject.comy.

ng di

he

test
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Abstract on scientific literacy and, in turn, predicts anti
Sciencer el ated mi sconceptio nsglent@c atﬂtmigst 'ﬂWseroaca%eW'% ach|eyement, apd
related to various negative academic and socio can arguably even lead to wider undesirable socio
economic outcomes. We wanted to deterntirge economic outcomes (Hazen & Trefl, 2009; Osborne
prevalence of common scientific misconceptions et al., 2003; Swami et al., 2012).
among university students and their association A large proportion of scientifiditerature on this
with several relevant correlates, namely: topic deals with psycholo myths nd
studentso GPA, intelligefstfheeptiomsqegs Pikteld'etaY, 20108 Beflefs

attitudes towards science (ATS). The sample ;

comprised 516 Republic oSr ps k a 6 s (B gplqr}])roader range of humaand norhumanrelated

university students (58.9% females) of various science myths (e.g., Swami et al., 2012), or some
years and fields of study. The results show that specific, indivi cantaskeletanyt hs ( «
the average score of correct answers about mythé; Swami et al., 2016) .
scientific misconceptions is around theoretical In this study, we wanted to examine a prevalence
médhdelf’ in\{[vétllri‘géfceaglr:)lr/lvcearmNgﬂrrﬁligitseri bg'r?g of common scientific misconceptions among the
positive ATS. Correlations with ATS diminish university students_ in the Republic Of. Srpska,

but persist even when other examined variables focusing on the toplcs from the natural sciences and

are controlled for. Overall, GPA is a poor mathematics domains.

correlate of scientific misconceptions Furthermore, in order to better understand the
knowledge, the effect of personality is mgstl misconceptions trends, we wanted to determine their
limited to Neuroticism, withintelligence, and association with several relevant correlates,

ggﬁ%f;?gg Ag%’cebeiig%ellggﬁlée buité C(;?SLS;%?; established in previous research (Hazen & Trefl,
unchangeable, this implies that an improvement 2009;_Hong & Lin, 20_11; Os_borne et al.., 2003;.

in university studentso AfEing&Hyky200Swamy et gl.o30k2nSwamy |

part of the strategy fomiproving their scientific et al., 2016;Trautwein & Lidtke, 200), namely:

literacy. student so GPA, gener al i nt

Keywords: scientific literacy; attitudes towards personality, and attitudes towards science (ATS).

science; GPA; Big 5 personality; intelligence

Method
Introduction Sample comprised 516 Republic
Acceptance of scieneelated misconceptions or university students (58% females; average age:
Amythso has been shown to have detriment al effect
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M=22.60 GD=2.94) years) of various years and Table 1: The most prevalent scientific
fields of study. misconceptions.
The students seleported their GPA, completed a Claim
short Big 5 personality questionnaire (John et al. (Scientific Truth %
1991; John et al.,, 2008; Lang et al., 2011) an Misconcenti Wrong
N . . ption)
| CARO s s hxo reasoning,a f.ex, general
intelligence test (Condon, & Revelle, 2014). Theory of evolution
Students also completed the ATS questionnair views both human:
adapted for this study from previous unpublishec According to theory o' a n d fimon Kk
wor king drafts. Par al | e evolution, humans modern animals, witr - 80 ) 1 3)
suggests three ATS factors (54% ofpksined came from monkeys. comnon  ancestry,
common variance), named as: Antipathy toward: none came from thi
science and scientists other. enti fi
facts ar e gi ven mor e c This is arbitrary, anc . 0
¥=.92), | mportance and the amount of wate (1s;
7 items, e. g.: i Scireandk e needed is very
easier. 0; ¥y=.81), and C For optimal health, individual and S; 6
it ems, e. g.; iSci ence ¢ everyone should drinl generally well 79 Y O f
|l ifeds most i mportant qt8 glasses of water pe autoregulated, ther
Scientific misconceptions were measured by 2! day. iSs no need ftc
true-false questions about basic scientific facts an consciously count it
reasming on which people are commonly mistaken to a specific nhumbe
covering fields of mathematics, physics, chemistry of glasses.
biology, and earth sciences & ecology. The questior Wearing metal jewelry Lightning occurs on
compiled for this study were selected via consenst or talking on a cell too large of a scale t
from the larger misconceptions pool created by th phone during storm be influenced by 76
Univer sity of Banj a Luka makes you more likel small ground object:
Sciences and Mathematics graduate students, as to get struck by such as jewelry o
part of the semestral Psychology course researc |ightning. phones.
project. Examples of the topics included in the If they have identical
selection are: vaccines causing autism, dinosaurs a molecular  structure
human coexistig, basic probabilistic reasoning, etc. there is no functiona
Data was collected using an anonymous pan ¢ synthetic  chemical difference between |
paper procedure. are more toxic thar substance that i
Statistical significance of the effects was assesse inejr natural synthesized in a lal 72
using the Bayes factar BFio, implemented in JASP  coynterparts. and  that  same
(JASP Team, 2020), which represents tHgHo substance extracte
probaility on a given dataset; values of BF10 from a
suggest substantial, and B¥L00 suggest strong souc e O .
support for theHa ( Laki |, 2019; Substances are
Wagenmakers, 2012). inherently toxic or
Substances can b . e
R Its divided into  two norrtoxic, as it is aI_I
esu distinet . toxic 2bout the dosing (ir 72
The results show that the average score of corre alns d"::i)ntg:((i):p& OXIC relaion to  who
answers about scientific misconceptions is aroun ' exactly is taking
theoretical middle of 14.9=14.96,SD=4.06. The them).
most prevalent scientific misconceptions are show This works only for
in Table 1. the additive mixing
of projected light, not
Mixing up all the for the S(_ac_alled
subtractive mixing of 72

colors produces white.

paints or inks, whick
will, in fact, produce
black (or somethinc
close to it).
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The average score of correct answers about
scientific misconceptions sigficantly correlates (all
BF105>100) with higher intelligencer£.27), lower
Neuroticism (=-.17), lower AS (=-.27), higher IS
(r=.19), and lower DSr{-.19).

Note that correlations with ATS dimensions
diminish but persist (all BF10s>10) even when other

examined individual differences variables are
controlled for (ASr=-.18; 1S:r=.15; DS:r=-.15).
For individual misconceptions, all supported

correlations (i.e., Bfss>10) are of a small intensity
(rs fromb. 14b to b. 23Db).
correlation with the GPA, 7x positive correlations
with intelligence, 2x negative correlations with
Conscientiousness (suggesting lower chances of
answering correctly on
monkeyso
2x negative correlation with Neuroticism, 9x negative
correlations with AS, 1x positive correlation with 1S,
and 2x negative correlations with DS.

Discussion

In the absence of an established reference point, lack
of scientific misinformation among the students can
be judged as moderate, with the average score being
around the theoretical mean. The most frequent
misconceptions relate to the theory of evolution,
hydrati on, 6natural & and
colors, and th ability of certain everyday objects to
influence lightning.

Overall, GPA is somewhat surprisingly weak
correlate of scientific misconceptions knowledge,
although such trends are not entirely uncommon
(e.g., Impey 2011).

The effect of personality is mogtllimited to
Neuroticism. Previous research has highlighted the
roles of its facet anxiety in susceptibility to
knowledge of rumors and their transmission (usually
done to try and o6édmake
(Bordia et al., 2006; DiFonzo, & Bomli 2002;
Houmanfar & Johnson, 2003). Surprisingly, even
though Conscientiousness is a robust positive
predictor of academic success (e.g., Trapmann et al.,
2007), its contribution regarding misconceptions is
small andi negative, as it predicts a lower clta of
answering correctly on two biology related questions.
While this requires further investigation, it might
suggest that those topics are, in fact, thought
incorrectly through the formal education and more
Conscientious
what they mistakenly
information.

Intelligence, and especially ATS, are weak but
consistent (and robust) correlates of scientific
misconceptions. Since intelligence is arguably

thought was a correct
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unchangeable, an improvement in university
student s 6 ATS mi ght be a
strategies for boosting their scientific literacy and
reducing myth susceptibility. This, however, requires
ATS to be causal for misinformation reduction,

which cannot be claimed from this research design,

but it is ®mething that at least can be reasonably
hypothesized @sbhorne et al.,, 2003and is worth
looking into, given that ATS are arguably easier to
change than other aspects of personality.
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Abstract According to the latesavailable data, there were about

2.435 children without parental care in Bosnia and
Herzegovina in 2017 (UNICEF, 2017). 49.4% of these
and Herzegovina. The sample consisted of 16 children children were in institu_tional care, 36.2% in kinship foster
(6 boys). The chilldren differed in terms of the current care, and only .9'2% n ndn_nshm foster care. 87% of

' children placed in the institutions were younger than three

age (0 to 8 years), the age at which they were admitted (UNICEF. .2017).. Due .to demandinz administr tiv?
: h e

to the Childrends Home (2 n.t_h - a .
number of years spent there (3 milts to 7 years). grtl%fdgrés,s Brijuhm;?els ?owa}(fnuggbﬁ? '(':g rO? Eg feon;e tt
O o eCriors e B 1 e e S8 8 St Gabotdy e s
Zub Ip evi i & ) Bri athe kD@v,eIogmaBltalfjs rovide 'foster care, while adoption procedures are
: ' €'0p extremely long and complicated. Therefore, many children

Test Lut druitiur () The r2sdi8 @n the . 2 o . )
g g . : still spend their first years of life in collective care (Opening
DBS show that most children did not reach the Doors for Europeods Children,

m?g?g;ns %c;r:;lndeurzdeasmzotgtolarp;?]%rlgée rﬂg;ﬁggmrﬁg;;n funds and efforts urgently need to be put in the
guage, 9 P deinstitutionalization process, there are practically no

(13, 12 and 11 out of 16 children respectively). One half . . . .
. . L . ; investments in early intervention programs for the youngest
of the children did not reach that minimum in social children residing in institutions,

development and selfelp (8 and 7 out of 16 children The 5s Home

. hil rren her t h
respectively). The result SIarg% Bubli%%n&itut%(# IE:hil&reon naJe'pI[ac@d iﬁ grbuﬁs oE rent

showmg that only .3ch|ldren can be categorized as approximately ten to twelve children and two adults (one
developing appropriately for their age. In general, the

i caregiver _and qne houysekeepin stqg) per dgr@nm' or .
Irj|c;mge gn?j rthe Ict)wr:erethe 2 g cr;:‘gdemrittancc:af the )i;i € :r twelve-Rolr esﬁ‘lfctgs. Inas%ch éorrbdl ions, tﬂeI clar g'lfveersn &

. 9 P NEDIYYET 9 ke care of sitahneeds; tealth and safetg,s p h
their developmental delays are. Our results confirm the

need forintervention programs that would stimulate the but can hardly work on additi:c
progr ; o development. Despite enormous efforts of the staff members
development of these children until the conditions are

met for them to leave the Home to provide the best possible care to all children, a high
o ) number of children per one caregiver, high flation of
Keywords: early development; children without parental care; caregivers, and no time for individual otwone
institutional care; developmental delay conversations and playme between a child and an adult,
Introduction pott_anti.ally lead to st_ructural neglect typically seen in
Institutional care is often associated with deveIopmenta|nﬁ_t;;[uuon‘"‘I care ]EV,[?P Ijzterédoorn, 3014)’ '.[h devel ¢
delays and problems in different areas of development,f "e m&pose Od |shsu Y w?s_cxk;]ass e Ie:{e.opmenh
particularly in physical growth, brain growth, cognition, o' @l children under the age of eight currently living at the

attention, and atypical attachment development (for a rece hi .I d renos Home, in order to
review, see van lJzendoorn ét 2020). The largest delays potential interventions.

typically occur when institutionalization takes place in Method

infan_cy _and early childhood, while severe emOtiO”aISample

deprivation can have an effect on a range of outcomes ] o . .
including cognitive  impairment,  disinhibited  social 15 chlldfen (6 boys) partlupated in the study. The children
engagemeninattention and hyperactivity (see, for eXamp|e,d|ffered in tems of their current age (range 1 to 7 years), the
Dozier et al., 2014; Smyke et al., 2009; SonBgake et al., age of admission (range 2 months to 6 years), and the
2017; The St. PetersbutdgSA Orphanage Research Team, number of years spent in the institution (range 3 months to 7

2008: van lJzendoorn et al., 2020: Vorria, Ntouma, RutterYearS)- All children under the age of three received regular
2014). daycare at the Home. Thoskler than three attended public

The aim of this study was to assess the development of
children currently living in a Children's Home in B
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preschool or firsyyear school programs. None of the
children were categorized as children with special needs. Based on the results on the DTC (see Table 1), only 3 out of
Instruments 16 children have an ageppropriate development quotient.

Developmental Behavioral Scales( DB S, Pi gt e v .

Zunl vl e Daanko. 2016) oS Kmberofchicen per catggony of deveigppen
development assessment and is standardized on—&

representative sample of Bosniblerzegovinian children. Development Quotient (DQ) Categories

Ten different scales cover the age froAT2l months. The
scales are divided into the following domains:

speech/communication, motor development, cogaitiv Age- Borderline Delayed

development, sociemotional development, and sekHre. appropriate

The Cronbachés alpha reliability for al | scales is ran
between 0.86 and 0.96, and intater agreements between N 3 8 5

88.5% and 94.8%. Items on DBS are based on objectively

observable skills and batiors, shown in a plapased test Tqtg 16 16 16

situation. The items that cannot be observed during the test

situation (namely the selfelp items which encompass

skills such as independent eating, dressing or bathroom us@palysis of individual results suggests that the higher the
are answered by caregivers. number of years spent at the institution a

Developmental ts t  Lu¢ DFC] Lutur i [ Andghg fpwey the gge of admittance, the bigger are the
measure standardized for the population of Croatiaflevelopmental delays.

chil dren. The chil doés result i s formul at ed as an over
development quotient. The authors report .93 and .97 test Discussion
reliability of DTC (age @ and age B respectivel) In summary, our data confirms that structural neglect,

compared with BrunetLézine Scale (calculated with combined with prénstitutional trauma, can lead to

Pearsonds correlation coef felepprrenad delays if hlinafeds dff devélopmeht bfeyouhyB S |

scoring is based on observable demonstration of specifighildren (van 1Jzendoorn et al., 2020; Son@igake et al.,

skills and behaviors. 2017). Our study extends this fing to a previously
uninvestigated contextthat of a large public institution in

Results : .
) ) Bosnia and Herzegovina. )

By comparing each childos dgenfah fnitdfich ™t odrlstud§ is 8 Vel SmaWdarhple, t he

developmental norms typical for his or her age on both test§mited by the actual number of children under the age of

we obtained the following results. As can be seen in Figurg j ght placed ate attiheenon@htiofitier e n 6 «

1, the results on the DBS show that most children did nadtdy. However, it is adequate in the sense that it represents

achieve minimal ageppropriate skills in language, motor g giversity that characterizes most institutional groups of

and cognitive desfopment (13, 12 and 11 out of 16 childrenyoung children in the region, in terms of different life

respectively). One half of the children did not reach minimahistories, different ages, different amounts of tispent in

developmental milestones in social development and selfne institution, and different ages of admittance (Vasileiou,

help (8 and 7 out of 16 children respectively). 2018). Another important limitation is a behaviorally
16 oriented measure of emotional development, which does not
ii capture attachment related problems typical of this

L population - a problen that could be solved by using
" attachmenbased measures in future studies. Although
N family-based care is undoubtedly the only adequate
8 environment for each child, our results point out a pressing
need for additional stimulation to be provided for these
children while waiting for more appropriate, famibhased
placements to become available. In countries such as Bosnia
and Herzegovina, where the deinstitutionalization process

has been quite slow, and foster care only scarcely available,

B la e lno@n -a

= e

Language Mator Cognifive Socio-emotiond  Self-care low- or no-cost irterventions should be designed in order to
= Children with delayed development provide additional stimulation for each young child until the
¥ Children with borderline developm ent conditions are met for him or her to leave the institution.

Children with age-appropriate developm ent

Figure 1: Number of children per categorydevelopment
on the DBS

Our results were used to develop such an intervention,
aiming to match each child with ordedicated volunteer,
trained to deliver individually tailored, pldyased activities,
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thus helping the child to acquire agppropriate skills the young adult followup of the longitudinal English and
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Abstract support to their carers in the form of gifts or monetary
Informal care, by its definition,is not (financially) transactions as a reward for their help (e.g., Buch, 2014;
remunerated, yet caretakers often provide material and Hammer & Ostee 2003). _ _ _
financial support to their carers. While there is some evidence ~ There is some research showing that children are likely to
of financial transfers within parewhild caring dyads, extant  receive financial transfers from their elderly parents when
literature lacks results on transfers to/from ottmambers of caring for them (Alessie, Angelini & Pasini, 2014; Cox &
one’s social network and on differences regarding the type and Rank, 1992; Norton, Nicholas, & Huang, 2013), but less is
intensity of care. To address this gap, we used nationally o\ ahoutransfers to/from other members of caretaker's
representative data from waves 6 and 7 of the Survey of ial network. In addition. th - . tant literat
Health, Aging and Retirement in Europe (SHARE). About social network. In addition, there IS a gap in extant fiterature
onetenth of participants were involved in transactional ~régarding the likelihood of care reimbursement depending
relationships (caringeceiving gifts or giftingreceiving care). on the type (i.e., BADL, IADL) and intensity, which may
They were more likely to give gifts to their carers than to vary even within the same typ# care (e.g., if more than
other members of their social network, but the likelihood of one carer cares for the same caretaker, the burden is shared
9'“'9,"’”;9 h""as I'q”?g’pem“ oflthe type (i.e., pgperv\?ork, among them). As older people are often financially
practical household, personal care) or intensity of care \,,haranie transfers in exchange for care (or the perceived

received. For older carers, receiving a large gift from d t ide it I both  fi ial d
caretakers was less frequent but more likely when caring was nee o provide it) can place bo Inancial - an

more intensive. The findings may indicate a ptitely psyclological strain on them.
problematic subgroup of caretakers who feel obligated to In the present study, we therefore investigated how
"pay" for the care they receive while struggling financially. prevalent secalled transactional relationships (i.e., gifting
As the findings may represent only the tip of the for care; see Tomini, Groot & Tomini, 2016) are in a
'tra”ﬁ:f“oh[‘tg"aﬁ;‘)’ggi'blf:”hrf);e::?iflee%gll fsgﬁgﬁ 225;)032?;3@ representative sample of Slovenian old people. Moreover, as
smal . . . .
with finzgncial expectationz and feelings of guilt within the data we used were part_ of an mtematlonal _IongltUdmal
caregiving dyads. study_ (Survey of Health, Ag!ng and_Retlremen_t in Europe),
we will compare the data with previously published results
in the comparable sample.

We extend the literature in two key ways. First, we
Introduction eanined which carers receive gifts when .they pro_vide care.

While we expect children to be the most likely recipients of

Informal care is defined as care oflefly and dependent financial and material gifts (in part because the close family
persons by a person with whom a carer has a soci@ considered a special form of economic microenvironment
relationship (Triantafillou et al. 2010). It is usually provided with more frequen exchanges of goods and help; e.g.,
within families, households or other close social circles anéleopold & Raab, 2013), we do not expect them to be the
ranges from helping the caretaker with paperwork tmnly beneficiaries of the aforementioned transactions in
assising with most (or all) activities of daily living. caregiving dyads. Second, we tested whether the likelihood
Therefore, two main groups are usually distinguishedof financial and material transfer is higher whearing is

BADL (basic activities of daily living; e.g., help with more intensive in terms of activities (i.e., BADL versus
personal hygiene; Katz et al., 1963) and IADL (instrumentalADL) and regularity.

activities of daily living; e.g., @pcery shopping; Greenberg
& McCabe, 2018; Lawton & Brody, 1969). They differ not Methods
only in terms of temporal intensity, but also in terms of
(psychological) burden for caretakers and carers (Oliveira &articipants and procedure
Hlebec, 2016).

As informal care is usually not formadid, it is not
financially remunerated in the form or a regular wage
However, caretakers often provide material and financi
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We used data from waves 6 and 7 of the Survey of Health,
Aging and Retirement in Europe (SHARE; Bergmann,
Scherpenzeel, & BorseBupan, 2019; BorseBupan,

020a;b; Borscibupan et al.,, 2013). The survey was



administered using computassisted personal interviews (see Table 1).
by trained interviewers and included sa#fsessment In the total sample, 579 participantsported receiving
guestions as well as reporting on other household membecare, and 112 of those also gave material or financial
(some quesons are also directly addressed to othet r ansf ers (hereafter: gi fts)
household members). year (19.3% of caretakers or 3.8% of the total sample). The
The nationally representative Slovenian sample includedhajority of caretakers in transactional relationships indeed
2884 participants (38.8% men) aged 50 to 101 yeargave gifts to their carers (88.4%). Across the entire sample,
(M = 67.5, SD = 9.9). Although younger participants in thethese gifts accounted for more than half of all reported gifts
sample might not be congkd old in terms of (54.1%), and the majority of carers in the sample were also
developmental psychology, the entire sample was retainagcipients of gifts (58.6%).
to ensure comparability with other studies based on SHARE Most gifts in transactional relationshipsexe given to

data. children f = 80), some to grandchildrem € 6), a friend
(n = 4), sonin-law, niece, or other relative (afis = 2),
Measures while sister, clergy, and a neighbor were all mentioned once

In the study, we focused on two sets of questions. The fir&s recipients of gifts. In addition, caretakers in transaaktion

focused on caringD{id you give/receive helfrom outside relationships were more likely to give to their carers than to_

your household over the past yeprwvith follow-up Ot her members of 3129 FAd54lpci

questions in which participants named up to thred <.000,V=.58,p<.000).

carers/caretakers, and reported the type (paperwork

practical help, personal care) and intensity (daily, weekly,T‘ranSferS and types of care

monthly, less often) of cargiven or received. With regard to the different types (i.e., paperwork,
The other cluster related to giving and/or receiving largepractical householdpersonal care) and intensity of care

(

al

gifts i d you give/receive a reckived aynpaiticipan)s, theilikelihooad 6f giving Zithid o r

more over the past yegr?Again, participants nameduptot r ansacti onal relati on¥hs ps
three people to whom they gave gifts or from whom they2.09, p = .35), but was slightly more likely when care was
received gifts. more intenserf, = .08,p = .048).
Compared to 58.6% of carers who received gifts from
Results participating caretakers, receiving a material or financial
transfer from their caretaker was less common among older
Distribution of relationships and transfers carers (i.e., respondents who reported being carers; 25.5%).
. ) i .. Gifts received by older camgters accounted for 19.3% of
Based on their responses to two main questions, participant§j gifts received by participants. As with gifts given by
were categorized into 16 types of care/gift relationships, thaliger caretakers, older carers were more likely to receive
group into altruistic (only giving or receiving gifts/care), gitts \when the care they provided was more intensive
transactionl (caringreceiving gifts or giftingreceiving fop=.41,p = .005).
care), or reciprocal relationships (both giving and receiviné P ’
either care or gifts; see To_mlnl, Groot & Tom|n|, 2016). Discussion
Almost half of the participants were not in any of the
three types of relationships (mgiving or receiving care, nor While the results she that only a small percentage of the
giving or receiving gifts). Of the remainder, 82.1% were intotal population is in one of the "risky" categories, we must
altruistic  relationships, 7.5% were in reciprocal Note that the sample included many participants who were

relationships, and 10.4% were in transactional relationship0t in any of the caring relationships. The percentages are

Table 1: The distribution of participants into different typégitiing/caring relationships

Received a gift Did not receive a gift
Received care Did not receive care Received care Did not receive care
Cared Not cared Cared Not cared Cared Not cared Cared Not cared
Gave gift 1) (2) ) (4) (5) (6) (7) (8)
6 7 24 26 38 61 137 330
0.21% 0.24% 0.83% 0.90% 1.32% 2.12% 4.75% 11.44%
Not gift (9) (10) (1) (12) (13) (14) (15) (16)
3 19 14 32 85 360 333 1409
0.10% 0.66% 0.49% 1.11% 2.95% 12.48% 11.55% 48.8%

Notes: fields 1, 2, 3, 5, 6, 9, and 11 denote transactional relationships, fields 4 and 13 denote reciprocal, an
8, 10, 12, 14, and 15 denote altruistic relationships. Participants in field 16 were not involved in any type-of
gifting relationship. 72



therefore significantly higher if we agider only caretakers Acknowledgments
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Abstract research has shown that some of the characteristics of the

The goal of thé study wasa developand valida¢ an instrument fac_:e'elevel traits of C in adults can als_o b_e obse_rveq n

for the measurement of the trait of Conscientiousness (C), as children (Tackman et al., 2017)a conscientious child is
conceptualized through the HEXACO model, but in middle Ccommitted to completing obligatioren time (Eisenberg et
childhood, <children \(rellowing at h &li, 2012) and is gharaeterized lyiprigence and tidiness (Lee
pilot study hatsingledout the items with the begisychanetric & Ashton, 2004). However, assessment of personality in
characteristics, the main study was conducted using a final children comes with an additional challenge when it comes
instrument on a sample of 264 children, who were rated by their to the nature of measurement. Selport measures can be
mothers and/orA fathers. Four facets were gxtracted in both relatively restrictedat a young age, with most of them being

mot her so and_ fmaeltatseahghenrder_ziat:tor.ngspictur@Based( e. g. Mai ki ewi ¢ z & Ciec
Results suggest that obtained factor structures deviate to Somep; ied sets of items, and limited variability of behaviors

extent from the one proposed by the HEXACO model, with d indi h C | luti
certain discrepancies between factor structures extracted from and indicators they encompass. Consequently, one solution

motherso6 and f at h deasdscrapantias asg s IS I0O\WEPIQY jradingyeasureg as a more appropriate method
well asconceptual and practicptoblemsthat might arise from of assessment in younger children.
attempting to measure children's personality traits.

Keywords:measur i ng c hi | dhidreminingdlep e r éi(gnnoat Fh? ?tk}qy

childhood; conscientiousness; personality traits; The overall goal of the study was to develop a
. conscientiousness rating scale for children in middle
Int roduction childhood and examine its psychometric and construct

Conscientiousness (trait C) is one of the six @aesonality ~ validity. Additionally, we wanted to compare its latent
dimensions, as defined in the HEXACO personality modeptructure to the expected thetical content of the
(Lee & Ashton, 2004) For alults, it refers to gerson's HEXACO trait C. Finally, we wanted toinspect the
propensity to maintain order, organize his/her time andliagnostic validity of the rating scale in its ability to predict
environment, ad to work and perform tasks thoroughly andgender differences, given that previous research suggests
diligently. As such, trait C is considered a crucialther existencglee & Ashton, 2004; Matthews et al., 2009).
personality factor (Kim & Kochanska, 2019) that is

implicated in various lifelong psychological and behavioral Method

outcomes such as, but not limited to, healthalvedr, sexual

risk-taking, academic success, job performance, and overdinstrument

adaptability. This suggests that C underpins importanbOK-CThe final instrument (U =
developmental outcomes and processes that can make @ih 10 items mapping each of the four facets of HEXACO
impact throughout childhood, indicating a need for reliableC i Organization, Diligence, Perfectionism, and Prudence.
ways to mease it in younger children. In fact, previous Participants rate their children by indicating their agreement
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with statements on a dichotomous (yes/no) scale. The itemsThe fathers' ratings showed a greater difference between
were selected based on a pilot study (N = 104, 87.5%ated Conscientiousness of boys and girls, while both
mothers), where 83 items were assessed based on IRAothers and fathers tended to rajils higher on the

model reliability, fit, separation, and item difficulty. dimension as a whole, with centroids for girls in both
sampl es being positiveThas op
Sample proportion of variance of differences between boys and girls

The sample was convenient, Wit total of 264 children explained by a linear combination of isolated factors was

(58% girls) evaluated by 215 mothersMage=42, notlargei n ei ther of the subisampl e
SDag=4.83) and 125 fatherdgge 41, SDage=5.08). There 18 . 06 %; mot hie#64%). subsampl e

were 76 parenting couples rating the same child. Children

were aged 7 (29%), 8 (49%), and 9 (22%)ad= 7.85, Table 1: Significance of discriminant function, canonical
SD.ge=0.7). The sample was collected in two elementary correlation, and centroids

schools in Belgrade, Serbia.

Wi | k sCanonical Centroids Centroids for

Results Lambda correlation for girls boys

mothe r s .
Factor analyses data 924 276 271 301
EFA was conducted separately on motbers afnadt h e ffg he .819* 425 420 -517

ratings, using the ML method with Promax rotation. In both data
cases, the values of the KaiddeyerOlkin and Bartlett's
sphericity test were satisfactory (mothers: KMO=.825,

Batlet t 6s sphericity test o2 = 2oliscussipmandgonglusionpg: father
KMO (.819), Bartlett s p h e rThecrestlty indicates that tke2ngwifeveldpad iAstrument , S i
<.01). In the mothersoO s u bshowedpsbuadactoHad validitysoveralh Hawevere domea n al y

suggested thad factors should be retained, while for the discrepancies between the expected and embpilatant
fat her sé s u briccaanspggestedrhahréectos  structure did emergelt is possible to assume that these
solution. However, after inspection of factor loadings, it wasliscrepancies stem from thiact that personalitytraits,
decided to keep the fodiactor solution, which had a clearer while evidently present in children, are still not sufficiently
differentiation of factors and better interpretation potential. differentiated as to form clear cut facet level factors,

The first factors explained theighest proportion of resultingin an unstable factor structuren di f f er ent
variance in both mother sd subshriple8 Thi¥)is ia rite wita th eempedamentalt i n g
(26.66%). Factor intercorrelations were positive andramework of personality development where constructs
moder ate both in. 5mMo6t h)er ad dsuch as tvduBtdng dontrol (Rothbart & Rueda, 2005), task
(r=.332- .581) ratings data. A high@rder factor emerged persistence (Karnest al.,2005), and ddicated obedience
in both goups and was labeled as Conscientiousness. T@ochanska, 1993), which can be considered the basis of the
estimate the similarity of the factors extracted fromlatter trait C in adults (Tackman et al., 2017), most often
mot hersd and fathersd r at i sngosnpassratwhiergngeioh beharorspfmm which different o t a
was done. Congruence was 1.0, while for facets estimatg¢acets of C and other personality traits are later
were .67  (Organization), .87 (Diligee; .70 differerntiated.

(Perfectionism), .75 (Prudence), which suggested factors Moreover, results imply that parents could be evaluating
were fairly similar, but with certain deviations. their children differently which is reflected the somewhat

The latent structure of the scale deviates fromdhe divergenn at ur e of the factors that
proposed by the HEXACO model momeextent.Iltems mot her s & isfathers seemptd paysmore attention to
constructed to reflect the facet$ Diligence and Prudence child's obedience, while mothers are mowgiented to
were redistributed diff er edutcdmgs of sblving tasks. Thie ady generafly indicat thdt at h
ratings as to form factors oEffortful Control and Task fathers have a greater role in disciplining the child, while
Persistencon one si de ( nRedpdnshility 6 mathars arg ,mora indolved in educatiand teaching.
andObediencen t he ot her ( f dohdne r N&Vvertbekedsathere Gseegng nioz &d eeitce of
Perfectionism on both mot h€&dnsiénticusnekssfeaxly sehe ade ofd@pedallyrtrees e mb |

the original facets of the HEXACO model. facets of Organization and Perfectionjsmhich emerged
) _ o bothinmot her s 0 mtngs THeaeadorebetsnd the
The diagnostic validity stability of these two facets may be the fact that they include

Diagnostic validity of the scaleas tested witlCDA (Table  specificbehavioal manifestations that aemasier to observe
1). One statistically significant discriminant function was from the outside. _ _
obtined, suggestg there are differences in the way In conclusion, while both conceptual and practical
mothers and fathers rate girls and boys orCtidémension. problems in measuring children's personality traits do arise,
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developing rating scales within the established personality development of conscience. Child Development, 64(2),

models carhelp us understand how the structure of the trait 325-347. http://dx.doi.org/10.2307/1131254

changesluring development. Lee, K., & Ashton, M. C. (2008). The HEXACO personality
Given the potentially unstable nature of the structure of factors in the indigenous personality lexicons of English

personality in children, @athway for future studies might  and 11 other languages. JournaPersonality, 76, 1061

be to employ such scales in a longitudinal design, in doder  1053. doi: 10.1111/j.1468494.2008.00512.x

better understand how and when personality traits start toee, K., & Ashton, M., (2004). Psychometric Properties of

differentiate. the HEXACO Personality Inventory. Multivariate
Behavioral Research, 39(2), 32398.
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