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Mechanism for varying the relation between the sectors of Maxwellôs discs in the course of their rotation. 

Maxwellôs discs Maxwellôs discs with fixed relations of the sectors can be installed onto the inner disc of the 

apparatus while discs with sectors of diferent size are installed onto the outer of the two discs of the apparatus. The 

size of a sectors that can be read on a circular 3600-scale may be regulated in the course of the operation by means 

of a lever till colors in both discs are equalized. Rotation speed can be regulated with a rheostat. 
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Abstract 

The aim of this study was to examine the factorial structure of 
the Serbian version of Mental Help Seeking Attitudes Scale 
(MHSAS) on a sample of adolescents. The sample consisted 
of 390 Belgrade high school students. The unexpected and 
uninterpretable two-factor structure suggested by EFA and 
CFA on the entire sample showed a consistent grouping of 
items with respect to the spatial (left-right) arrangement of 
negatively-valenced (NV) and positively-valenced (PV) 
adjectives in pairs. EFA and CFA without 28 participants 
(7.2% of the entire sample) identified as inattentive 
respondents provided a clear one-factor solution. The analysis 
excluded cases where the difference between mean scores for 
items with a NV adjective on the left and those with a NV 
adjective on the right was equal or larger than half of the 
response scale range (i.e. ² 3). The results suggest that 
MHSAS has unidimensional structure. In order to use 
MHSAS in its current form, it is necessary to include a certain 
indicator of the respondent's inattentive responding, such as 
the one proposed in this paper, to detect invalid protocols. On 
a more general level, the results support the position 
according to which it is desirable to add reverse-keyed items, 
i.e. negatively formulated items that are assumed to evaluate 
the same construct as the positively formulated ones when 
constructing a questionnaire.  

Keywords: Mental Help Seeking Attitudes Scale (MHSAS); 
factorial structure; inattentive responding; questionnaire 

Introduction  

In order to overcome the observed psychometric 

shortcomings of the three existing questionnaires (relatively 

low reliability, inconsistent factor structure and measuring 

unintended constructs, i.e. construct-irrelevant variance) 

Hammer, Parent and Spiker (2018) constructed the Mental 

Help Seeking Attitudes Scale (MHSAS). MHSAS was 

constructed within the theoretical framework of Ajzenôs 

Theory of Planned Behavior and the items for the final 

version were carefully selected using an IRT approach to 

achieve one-dimensionality of the questionnaire (Hammer et 

al., 2018). Since MHSAS is a new instrument, its further 

psychometric verification with samples of different ages and 

from different socio-cultural backgrounds is desirable. 

The aim of this study was to examine the factor structure 

of the Serbian version of the MHSAS in a sample of 

adolescents. 

Method 

Participants 

The sample consisted of 390 high school students (57.9% 

female), from 14 Belgrade vocational schools and 

gymnasiums, aged 16 to 19 (mostly eighteen-year-olds - 

84.1%). 

Procedure 

Respondents completed the MHSAS in groups in class. 

Participation was anonymous. 

Measures 

MHSAS contains a root phrase (If I had a mental health 

concern, seeking help from a mental health professional 

would beé) and 9 items - bipolar pairs of adjectives (e.g., 

Useless vs. Useful, see column Items in Table 1) answered 

on a seven-point semantic differential scale. In order to 

control the response strategy of the respondents, the items 

differ according to the spatial position of the negatively-

valenced (NV) and positively-valenced (PV) adjectives in 

pairs: for four items the NV adjective is on the left side of 

the answer scale, and for five on the right (see column Items 

in Table 1). 

Data Analysis 

Questionnaire factor structure analysis was performed 

with EFA (using principal axis factor extraction) as well as 

CFA. Cattellôs scree plot (SPSS v. 23) and the outcome of 

Hornôs parallel analysis (macro parallel.sps, OôConnor, 

2000) were taken into account when deciding on the number 

of factors to be retained in the EFA. Since Mardia's 

multivariate kurtosis for the whole set of items (MVN 

package, Korkmaz, Goksuluk, & Zararsiz, 2014) was 

156.12 (p <0.001), CFA was performed using a robust 

MLM procedure in the package lavaan 0.6-6 of the 

statistical system R 3.6.2 (Rosseel, 2012). 

Results and discussion 

Analysis of the MHSAS factor structure on the entire 

sample resulted in an unexpected outcome: the two-factor 
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structure (suggested by both the scree plot and the parallel 

analysis based on 1000 sets of random data) obtained by 

promax rotation showed consistent grouping of items with 

respect to spatial (left-right) layout of NV and PV adjectives 

in pairs (Table 1, column Entire sample). The first factor 

accounted for 54.3%, and the second 11.5% of the total 

common variance of all items. Semantic analysis of 

adjective pairs did not suggest a meaningful interpretation 

of the obtained factors. In accordance with the EFA results, 

the fit indicators of the one-factor model in CFA deviated 

significantly from the acceptable ones (SBc2 / df = 10.26; 

CFI = .837; TLI = .783; RMSEA = .154, 90% 

CI[.142-.167], p <.001; SRMR = .111). 

Since the MHSAS (due to the balanced left-right 

arrangement of NV and PV adjectives) requires effort and 

attention for answering, and the test was performed on 

adolescents, we assumed that it was inattentive responding, 

i.e. ñresponding without regard to item contentò (Mead & 

Craig, 2012, p.437) of a certain number of participants that 

led to an unexpected factor structure. Namely, research 

shows that the degree of inattentive responding can be 

increased in questionnaires that require more effort and 

attention for answering, and that it is relatively more 

common in young people (Berry et al., 2019). Likewise, 

earlier simulation studies have shown that the presence of at 

least 10% of respondents who inattentively respond to a 

questionnaire can significantly disrupt the conclusions about 

the factor structure of the questionnaire using EFA and CFA 

in a questionnaire with a clear one-dimensional factor 

structure (cf. Schmitt & Stults, 1985; Woods, 2006). 

Therefore, we focused further analysis on examining the 

assumption that inattentive responding could have led to a 

violation of the factor structure of the questionnaire. The 

following procedure was used to detect such responding: 

separate average scores were derived for items in which NV 

is an adjective on the left and for items in which NV is an 

adjective on the right. It was found that for 28 (7.2%) 

respondents the absolute difference between these two 

scores is equal to or greater than half of the scale range, i.e. 

of 3. Such a large difference leads to the assumption that 

these 28 respondents answered inattentively, most likely as 

if all NV adjectives were on the left, and all PV adjectives 

were on the right side. By reviewing the individual 

responses of these respondents, we found that their 

responses were consistent with the stated assumption. The 

justification of using half of the scale range as the minimum 

criterion for detecting respondents who inattentively 

responded the questionnaire is supported by the results of 

the robust MM regression, which analyzed the relationship 

between scores for items with NV adjective on the left and 

on the right side: MM regression showed that these 28 

respondents represent typical structural outliers in the space 

of these two scores, i.e. outliers that significantly disrupt the 

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

majority of data. The coefficient of linear correlation 

between the two mentioned scores in the group of 28 

outliers was -0.98, while in the group of the remaining 262 

respondents this coefficient was 0.88. 

EFA without the 28 inattentive respondents gave a clear 

one-factor solution (scree plot and the parallel analysis 

suggested a one-factor solution). The first factor accounted 

for 60.5% of the total common variance of all items which 

had communalities above 0.45, and their saturation with this 

factor was greater than 0.68 (Table 1, column Sample 

without 28 inattentive respondents). 

The CFA results on the data excluding the 28 inattentive 

respondents also suggest that the single factor model is an 

acceptable model (SBc2 / df = 2.60; CFI = .968; TLI = .957; 

RMSEA = .067, 90% CI[.053-.081], p = .024; SRMR = 

0.039). Mean of standardized item factor loadings was .78, 

which indicates that items represent quite pure indicators of 

attitude factor. 

The results suggest that when using the MHSAS, it is 

necessary to include a certain indicator of inattentive 

responding to the questionnaire, such as the one proposed in 

this paper, in order to detect invalid protocols. We consider 

this solution to be better than modifying the questionnaire 

by placing all NV adjectives on the left and PV adjectives 

on the right side, because such a modification would make 

this kind of control impossible.  

Modifying the questionnaire by placing all NV adjectives 

on the left and PV adjectives on the right side would also 

disable control for the aquiescence response style, i.e. the 

tendency of the respondents to agree with the item (in the 

case of MHSAS, to choose an option closer to the PV 

adjective) regardless of its content. This could lead to a 

systematic increase in mean scores on MHSAS and, thus, an 

erroneous assessment of the actual situation in terms of the 

attitude towards seeking professional psychological help. 

Failure to control the aquiescence response style could also 

lead to problems in determining the dimensionality of the 

questionnaire, as well as an unfounded increase of positive 

and reduction of negative correlations with other constructs 

assessed by questionnaires that do not contain reverse-keyed 

items. 

Conclusions 

The results of this study are consistent with the 

assumption that MHSAS has a one-dimensional factor 

structure. When using this questionnaire, it is necessary to 

include a certain indicator of inattentive responding in order 

to detect invalid protocols. In general, when a separate 

factor that includes only reverse-keyed items appears in the 

factor structure analysis of a questionnaire, it should be 

checked whether the existence of such a factor is a 

consequence of inattentive responding. 
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Table 1: Factor loadings (above 0.20) for two-factor EFA (entire sample, promax rotation) and one-factor EFA (without 

7.2% of inattentive respondents). 

 

 

 

Items 

 

Entire sample 

 

(N = 390) 

 

Sample without 28 

inattentive respondents 

(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 
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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 present 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 years (SD = 0.57), 
85% female) two-minute recordings were acquired for each 
of the three phases - relaxation, anger-inducing, 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 ï Linear and 
Random Forest ï 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 performed to obtain 
more reliable conclusions. 

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

Introduction  

Electrocardiogram (ECG) and impedance-cardiogram 

(ICG) represent signals that portray electrical activity and 

mechanical motion of the heart, respectively (Barold, 

2003; Kubicek et al., 1970). Ever since they were first 

described, extensive research has been done ï mainly to 

include both biosignals in a regular clinical practice to 

monitor and diagnose normal or pathological heart 

conditions (Mansouri et al., 2018; Yang et al., 2015). On 

top of their current (ECG) or potential (ICG) use in 

clinical practice, another interesting field of application 

has been described in recent decades ï individual 

identification and authentication.  

Biometrics is a term referring to personal biological or 

behavioral characteristics, which can be used to associate 

an identity with an individual (Jain et al., 1996). In the 

field of person recognition, 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 anti-spoofing methods 

(Uliyan et al., 2020). 

The use of ECG as a biometric measure is not a novel 

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 

single-lead records of at least five beats, acquired with 

non-commercial hardware, 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., 2011). On the other hand, 

ICG has been used as a biometric measure in a system 

based on a radiofrequency oscillator with an antenna and 
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detector, which acquires contactless long-distance ICG 

for analysis and feature extraction, without comparable 

results of person recognition (Analytics for US Patent No. 

8232866). 

In this paper, we propose a novel hybrid biometric 

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 sets are 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 individuals (average 

age 19.9 years (SD = 0.57), 85% female). All analyzed 

signals were recorded using BIOPAC MP160 equipment 

with AcqKnowledge software (Biopac Systems, Camino 

Goleta, USA) with a sampling frequency of 2000 Hz. 

ECG signal was recorded using lead II electrodes 

placement ï 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, Dublin, Ireland). Signals were 

acquired in three intervals (of approximately 2 min 

duration for each phase):  

 

1. relaxation phase,  

2. anger-inducing phase, which was accomplished 

using audio-guided fantasy technique, in which 

participants were exposed to audio material and 

imagined given situation, which is expected to 

induce anger, and  

3. post-anger 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 

bandpass 5th order Butterworth filters [1, 40 Hz] and [0.5, 

40 Hz] were used to pre-process ECG and ICG signals, 

respectively (Kizakevich et al., 1993). ECG peak 

locations were extracted using the Pan-Thompkins 

method, while ICG peaks were extracted as a maximum 

value between two-time points of consecutive ECG peaks 

(Sathyapriya et al., 2014). Afterward, all three recording 

intervals are divided into four non-overlapping 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 1 (Israel et al., 2005; Wang et al., 2007).  

Three types of descriptive features are calculated 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 

feature sets for classification (see Fig. 1). The crest factor 

represents the dominant 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 and RF 

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.  

 

 

Results and discussion 

 In terms of choosing a classification 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 signals, 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 analyzing 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. Times-a-root (ordinate) represents the 

number of trees in 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 mean-min-depth 

parameter, which 

Figure 1. Averaged ECG (black) and ICG (red) 

signals. Location and notation of characteristic 

points are shown in respective colors. 
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Table 1 

Accuracy of Person Recognition, Displayed in 

Percentages, Using Different Feature Sets and 

Classifying Algorithms 

 Feature 

Set 1 

Feature 

Set 2 

Feature 

Set 3 

Feature 

Set 4 

Linear 34.1 33.5 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 features; Feature 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. 

  

 
Top five features which contribute the most to the 

accuracy of person recognition are: QRS interval 

(accuracy decrease 0.11, times-a-root 82, mean-min-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 TT2 amplitude (0.11, 57, 3.14, p = 

.32). Four out of five top features are amplitude-based, 

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) of T-wave, as well 

as the ending segment of the ICG signal (X). A shift of 

points in time inside lower-frequency range segments, 

while not having a huge effect on relative amplitude 

between point and peak (R or C), will impact interval 

features and RMS value ï therefore impact 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 recorded 

during relaxation and induced emotional response can be 

used for highly accurate (~96%) biometric identification 

systems with relatively simple classifiers. However, a 

more in-depth analysis of the obtained results and selected 

features using a larger sample 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 self-report measures and questionnaires, 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 anger-induction procedure based on the guided 
fantasy technique. Fifty-nine 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 anger-evoking audio material; and post-
manipulation period. Participants were then asked to rate 
their emotional experience and aggressive behavioral 
tendencies that occurred during the anger-inducing 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 of using physiological 
parameters in emotion research are discussed. 

Keywords: Electrodermal Activity (EDA); 
Electrocardiography (ECG); Impedance Cardiography 
(ICG); Emotion induction; Anger Induction 

Introduction  

Surveys and self-report questioners are some of the most 

commonly used research tools in psychology, however, 

they are susceptible to intended or even unintended 

subject manipulation (Ciuk, Troy, & Jones, 2015). There 

has been a growing interest in the use of physiological 

measures for the purpose of validating 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 variables. 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 of this study was to assess the 

effectiveness of a newly constructed anger-inducing 

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 this anger-inducing 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, 2008; Pedersen et 

al., 2011), cardiac output (Mauss, Cook, Chang & Gross, 

2007), and electrodermal activity (Marci et al., 2007). In 

accordance with these findings, Electrocardiography 

measures (ECG), Impedance Cardiography measures 

(ICG), and Electrodermal Activity (EDA) were recorded 

in the present study. 

Method 

Sample  

The sample consisted of 59 healthy undergraduate 

psychology students (Mage=19.92; age range 19-21; fifty 

females) who received extra course credit for their 
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participation in the study. The study was approved by the 

ethical committee and all 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 individual basis. 

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 post-induction 

period, participants were instructed to sit calmly, relax, 

and optionally close their eyes. The post-induction phase 

was recorded to capture any potential changes in 

participants' physiological responses that may occur as a 

result of calming down. During the anger induction phase, 

participants were instructed to listen to the audio-guided 

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 pre-tested 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 the recording, participants assessed the 

emotions experienced during the anger-induction phase. 

 

Physiological and self-report measures  

 
Electrodermal Activity (EDA). This is a noninvasive 

measure of the changes in the resistance of skin observed 

due to administration 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 & Lervik-Olsen, 2019). The measures included in 

the analyses were: Average 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 throughout the 

heart during each cardiac cycle (Dupre et al., 2005). The 

changes in the ECG signal can also reflect emotional 

arousal (Selvaraj, Murugappan, Wan & Yaacob, 2013). 

The measures that were analyzed were: RR-NN intervals, 

Heart rate (HR), RMS for successive 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), Heart Rate (HR), Cardiac Output (CO), Ventricular 

Ejection Time (VET), Pre-ejection Period (PEP), Systolic 

Time Ratio (STR). 

 

Self-report measures. Participants indicated on a seven-

point Likert scale the extent to which they felt each of six 

emotions (anger, happiness, 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 physiological measures between three 

recording phases. Significant changes were found only 

between the baseline period and the anger-induction 

phase on four physiological measures. The values of 

average tonic EDA, as well as the average heart rate had 

increased during the anger-induction 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 the average 

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 four 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  

Correlations between self-reported anger and significant 

physiological measures calculated as a difference 

between the induction phase and baseline 

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

Table 2  

Correlations between self-reported anger and average 

physiological measures during anger-induction phase 

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

 Tonic 
EDA 

(µS) 

Heart Rate 

(bpm/s) 

Pre-Ejection 

Period (ms) 

Systolic 

Time Ratio 

Self-

reported 
anger 

.01 .03 .05 .004 

 Tonic 
EDA 

(µS) 

Heart Rate 

(bpm/s) 

Pre-Ejection 

Period (ms) 

Systolic 

Time Ratio 

Self-

reported 
anger 

-.14 .02 -.26 .02 
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Discussion 

Some physiological measures were significantly altered 

during the exposition of participants to anger-evoking 

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 measures 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 the guided 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, we repeated the 

experiment with the addition of an emotionally-neutral 

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 explorative 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 (IA) in general, and their contribution to 
personal 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, performed on a sample of 470 
participants (Mage=19.03, 66% females), was equal to 
Hanley et al.ôs with respect to the IA model, but differed in 
the choice of mindfulness and well-being models. The main 
results were replicated: IA and mindfulness had only a 
partial 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 seems to be beneficial for personal 
well-being, especially if it includes signals from within 
oneôs body. However, regulatory processes might be more 
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), well-being, Subjective 
Happiness Scale (SHS) 

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 variables contributing to well-being 

(Hanley et al., 2017).  

IA and mindfulness are expected to partially overlap 

since both capture psychological processes related to 

attention and self-reflection: IA is defined as the 

conscious level of interoception (sensing, interpreting 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: mindfulness does 

not distinguish between attention directed to 

exteroception, interoception or thoughts, while IA only 

focuses on somatic experiences but does not distinguish 

between different, for example mindful vs. anxiety-driven 

attention styles regarding internal stimuli. 

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 personal well-being. However, since all 

these phenomena (i.e. well-being, mindfulness, and IA) 

are complex, without unique definitions and 

measurements, the authors themselves acknowledged that 

their results are limited to the specific understanding and 

operationalization 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 

interceptive awareness (as one of the rare theoretically 

based and empirically supported models of IA), but 

different models of well-being 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 operationalizations of key constructs.  

While well-being 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 Affect 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 factors 

(Lyubomirsky & Lepper, 1999).  The Hanley et al. (2017) 

study treated psychological well-being in more complex 

terms, so that six dimensions were assessed: self-

acceptance, purpose in life, environmental mastery, 

positive relationships, personal growth, and 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 state of mind ï simple 

observation of what is going on in the present moment, 

without evaluations, memories, beliefs, or any kind of 
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cognitive appraisals (Brown & Ryan, 2003). In contrast, 

the Hanley et al. (2017) study employed a more complex 

model of mindfulness that proposes five facets: observing, 

describing, acting with awareness, non-reacting, 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 significant independent contributions of 

IA and mindfulness to well-being. On the other hand, we 

assumed that the total variance explained in the model 

might be smaller compared to the study being replicated, 

given that both IA and mindfulness models were 

unidimensional in the current study and multidimensional 

in the previous one. Namely, in general, multidimensional 

models are presumed to capture a wider range of 

processes compared to the unidimensional models, which 

are by definition focused on one specific dimension. 

Method 

Participants and procedure 

Participants in our study were 470 students of the Faculty 

of Organizational Sciences, University of Belgrade 

(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 32-item instrument assessing self-

perceived body awareness in daily life (Mehling et al., 

2012). Responses are given on a 6-point scale (0 - never 

to 5 - always). MAIA has eight subscales: Noticing, Not-

Distracting, Not-Worrying, Attention Regulation, 

Emotional Awareness, Self-Regulation, Body Listening, 

Trusting. The reliabilities of the subscales were shown to 

be satisfactory - from  = .66 for Not-Distracting to .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 

(ñMultidimensional Assessment of Interoceptive 

Awarenessò, 2020). 

The trait Mindful Atte ntion Awareness Scale 

(MAAS)  is a unidimensional 15-item instrument, reported 

to have high internal consistency (Ŭ = .92; Brown & 

Ryan, 2003). Responses are given on a 6-point scale (1 ï 

almost never, 6 ï almost always). For the purpose of the 

current study, we translated (and back-translated) the 

instrument into Serbian. 

Subjective happiness scale (SHS) is comprised of 4 

items (Lyubomirsky & Lepper, 1999). Responses are 

given on a 7-point Likert scale. The instrument had 

already been translated and validated in a Serbian sample 

and reported to have good internal consistency (Ŭ = .83; 

Jovanovic, 2014).  

Results 

Our data did not show a substantial overlap between IA 

and mindfulness. Mindfulness had low positive 

correlations with Not-Distracting, Attention Regulation, 

Self-Regulation, and Trusting, but not with other MAIA 

subscales.  

 

Table 1: Descriptive statistics, reliability, and 

correlations between MAIA dimensions, MASS, and SHS 

 

 M (SD) Ŭ MASS SHS 

Noticing 3.39 (0.84) .55 -.05 .07 

Not-Distracting 2.21 (0.90) .41 .26** .12* 

Not-Worrying 2.22 (0.96) .52 .03 .00 

Attention 

Regulation 

2.88 (0.80) .79 .10* .16** 

Emotional 

Awareness 

3.61 (0.91) .75 -.02 .10* 

Self-Regulation 2.58 (1.03) .77 .12** .32** 

Body Listening 2.48 (0.97) .55 .03 .15** 

Trusting 3.59 (0.92) .69 .19** .37** 

MASS 3.85 (0.78) .83  .33** 

SHS 4.99 (1.24) .83   

* Correlation is significant at the 0.05 level 

** Correlation is significant at the 0.01 level 

 

Enter method regression analyses (with MAIA in the 

first and MAAS in the second block and the other way 

around) explained a total of R2 =.25 variance of well-

being. Importantly, both constructs had an independent 

contribution to predicting well-being (R2 change =.15 for 

MAIA  after MAAS; R2 change = .04 for MASS after 

MAIA ; both p < .001).  

 

Table 2: Regression coefficients for predicting well-

being 

 ɓ p 

Noticing -.024 .656 

Not-Distracting .092 .036 

Not-Worrying -.017 .694 

Attention 

Regulation 

-.155 .011 

Emotional 

Awareness 

.001 .985 

Self-Regulation .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 

independent constructs, as evidenced by both their low to 

nonexistent correlations as well as their independent 

contributions to well-being. Focusing attention on both 

the present moment and signals from oneôs body (with 
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particular significance of regulatory processes) seems to 

be relevant for personal well-being.  

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 mindfulness dimensions 

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 mindfulness and interoceptive 

awareness was lower in our study compared to Hanley et 

al. (2017) (R2 =.49).   

Interestingly, the significant MAIA predictors of well-

being in our study were precisely those four subscales 

which correlated with mindfulness as well. In the Hanley 

et al. (2017) study, Attention Regulation and Trusting 

were the only significant MAIA predictors of 

psychological well-being. 

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 American 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 ï 

students. 

To conclude, despite the general pattern of results 

successfully replicating, results seem to vary depending 

on the model/operationalization of key constructs (i.e. 

mindfulness, interoceptive awareness, well-being) used. 

Therefore, like the authors of former study, we also limit 

our results regarding mindfulness and IA contributions to 

well-being to constructs and related methods applied in 

our study. 
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Abstract 

The leading measure of ability emotional intelligence (EI)ï
the MSCEITïuses 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 are 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 Managing 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 g-factor; 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. Split-halves were .66ï.78 with 
PCS, and .52ï.72 with MCS. In both cases, UE and ME 
had statistically significant, small to moderate correlations 
with the g-factor, 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 well-being 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 appropriate scoring format for 
ability EI tests.  

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

Introduction  

Emotional intelligence (EI) 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 Four-Branch Model (Mayer & Salovey, 

1997), EI comprises four hierarchically organized 

dimensions: perceiving emotions, using emotions, 

understanding emotions, and managing emotions. These 

abilities are most accurately assessed using maximum-

performance measures as in cognitive assessment in 

general. Currently, only one among available EI testsïthe 

Mayer-Salovey-Caruso Emotional Intelligence Test 

(MSCEIT; Mayer, Salovey, & Caruso, 2002)ïcovers all 

EI dimensions.  

Scoring of Ability EI Measures 

Scoring has been one of the key challenges in devising 

ability EI measures: Objectively correct answers for 

questions involving emotional content are often hard to 

determine, which is why it is difficult to apply truly 

veridical criteria in scoring EI tasks (Roberts, Zeidner, & 

Matthews, 2001).  

To discriminate correct from incorrect answers on EI 

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 clear-cut answers 

(Barchard & Russell, 2006). It is also a scoring choice for 

the MSCEIT.  

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 weights (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 

catch-22 for consensus scoring is that test scores cannot 

be both reliable 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 scores fail to 

meet multivariate normality assumptions and discriminate 

average from high EI. 

Among different consensus scoring methods, 

proportion and mode scores have been most widely used. 

Both have proven psychometrically promising by 

resulting in unidimensional 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 people 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.  
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Current Study 

Thus far, only several studies compared the properties of 

different consensus scoring methods for ability EI 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., 2004). Yet, these findings are of limited 

significance since they were obtained only for the lower-

order branch of Perceiving Emotions. The purpose of the 

current study was to address these limitations by 

comparing the distributional properties, reliability, and 

validity of PCS and MCS on the two higher-order EI 

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 Serbian MSCEIT (Altaras Dimitrijeviĺ & 

Joliĺ Marjanoviĺ, 2010) was used to assess UE and ME. 

Raw data were scored in two ways, using the proportion 

and mode scoring keys. 

Intelligence. Three intelligence tests were used to obtain 

a g-factor of standard ñacademicò abilities: Ravenôs 

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 well-being (PWB). This construct was 

assessed with Ryffôs Scales of Psychological Well-Being 

(Ryff & Keyes, 1995). 

Results 

Table 1 presents findings on the distributional properties 

of scores obtained via two different scoring methods. 

 

Table 1: Descriptive statistics and internal consistencies 

for scores obtained using PCS and MCS. 

 
Scoring 

method 
EI Min-Max M (SD) Mdn S-B Sk Ku KST 

PCS UE .18-.62 .43 (.08) .44 .67 -.46 .36 .69 

ME .14-.48 .30 (.07) .30 .77 .21 -.45 .89 

EI .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* 

EI .26-.86 .62 (.10) .62 .72 -.40 .27 .60 

Notes. PCSïproportion consensus scoring; MCSïmode 

consensus scoring; UEïUnderstanding Emotions; MEï

Managing Emotions; EIïglobal EI score; S-BïSplit-half 

coefficients; KSTïKolmogorov-Smirnov Test.  

 

Correlations of proportion and mode MSCEIT scores 

with intelligence and personality are shown in Table 2. 

In linear regression analyses, proportion UE and ME 

scores predicted 24% (F(2, 240) = 39.33, p < .001), while 

mode scores predicted 16% of the variance (F(2, 240) = 

23.77, p < .001) in PWB. 

 

Table 2: Correlations of scores obtained using PCS and 

MCS with g-factor and Big Five. 
 

Scoring method EI  g-factor N E O A C 

PCS UE .29** -.29** .13* .09 .07 .17** 

ME .37** -.40** .38** .36** .12* .37** 

EI .40** -.42** .31** .27** .12 .33** 

MCS UE .25** -.29** .14* .06 .08 .18** 

ME .30** -.36** .32** .26** .15* .29** 

EI .34** -.41** .29** .21* .15* .29** 

Notes. PCSïproportion consensus scoring; MCSïmode 

consensus scoring; UEïUnderstanding Emotions; MEï

Managing Emotions; EIïglobal EI score; NïNeuroticism; Eï

Extraversion; OïOpenness; AïAgreeableness; Cï

Conscientiousness.  

Discussion and Conclusions 

The purpose of the current study was to offer additional 

findings on the distributional properties, reliability, and 

validity of ability EI scores obtained with different 

consensus-based scoring methods. Specifically, we sought 

to compare 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 types of MSCEIT scores, Skew and 

Kurtosis values were well below 1, means generally equal 

to medians, and score ranges large enough to ensure 

discriminative power. MCS resulted in a considerably 

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 reliability with 

PCS.  

With respect to convergent validity, correlations with 

the g-factor were in both cases positive, small to 

moderate, and statistically significant, upholding ability 

EI as a distinct type of intelligence. As for discriminant 

validity, patterns 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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Coefficient sizes significantly varied depending on the 

trait, clearly differentiating ability EI from personality. 

Finally, both proportion and mode MSCEIT scores were 

successful in predicting PWB, with more variance 

explained when using PCS, in part due to higher internal 

consistency.  

 In sum, although both scoring methods resulted in 

quite similar psychometric properties for UE and ME 

scores on the MSCEIT, the current findings suggest that 

they might have different potentials when it comes to 

identifying highly emotionally intelligent individuals, on 

the one side, and using EI to predict relevant criteria, on 

the other. They also encourage a more systematic 

evaluation of the strengths and weaknesses of different 

ways of scoring ability EI tests.  
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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 
between psychology 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 engineering; data 
analysis; electrophysiology; emotion assessment. 

What are biosignals? 

Biosignals are signals recorded from a living organism. 

Although biosignals commonly refer to 

electrophysiological signals (e.g., electroencephalogram, 

EEG) they, also, represent non-electrical signals (e.g., 

breathing frequency). (Naït-Ali, 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 and their compound mechanisms. 

Secondly, biosignals have very small amplitude and 

unfavorable signal-to-noise ratio (SNR), especially in 

telehealth applications (Lovell & Redmond, 2010). 

Consequently, they are sensitive to the artifacts (e.g. 

power hum, movement, electrode-skin 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 like self -

report, task-performance, and behavioral paradigm. 

We present a short overview of biosignals application 

in psychology with selected benefits and limitations. Our 

aim is to promote a multi- and inter-disciplinary approach 

in psychology as an opportunity to create novel insights 

into human emotions and behavior. 

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 

quantitatively 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 to a greater 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 quantitative measure 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 

ñfight or flightò response: it speeds up the heart, 

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. (Jänig, 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 

mailto:nadica.miljkovic@etf.bg.ac.rs
mailto:ogd992@gmail.com
mailto:bbojana13@gmail.com
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complements the self-assessment questionnaires, verbal 

and non-verbal 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 assessment of 

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 psychogalvanic 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 suitable 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 into account 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 interesting study 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 application for 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/AgCl (silver/silver chloride) electrodes 

are placed over the skin covering the muscle belly of 

facial muscles according to the SENIAM protocol 

(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 and internal sources of noise 

including movement artifacts, skin-electrode impedance 

power hum, cross-talk (EMG signal originating from non-

targeted muscles), etc. (Cacioppo et al., 2007) 

 
Figure 1: Placement of electrodes for EDA 

measurement from (Miljkoviĺ & Dubljeviĺ, 2020) on the 

left-hand panel and for EGG measurements for three-

channel configuration as recommended in (Popoviĺ et al., 

2019) on the right-hand panel. The photographs were 

taken at the LIRA, Faculty of Philosophy, University of 

Belgrade, and at the University of Belgrade ï School of 

Electrical Engineering. 

 

 
Figure 2: Thermography by highlander411 from Flickr 

https://www.flickr.com/photos/highlander411/176422601

4/; CC BY 2.0 Generic 

 

 
Figure 3: EMG with ECG noise recorded from Pectoralis 

muscle. Image is taken from (Miljkoviĺ, 2018). 

 

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 from Pectoralis muscle with 

ECG noise is presented in Figure 3 with recognizable 

heartbeats (Miljkoviĺ, 2018). With careful protocol 

design, and precautions in conducting measurement 

https://www.flickr.com/photos/highlander411/1764226014/
https://www.flickr.com/photos/highlander411/1764226014/
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procedure and biosignal processing, one can ensure 

appropriate signal quality (Cacioppo et al., 2007). 

Electrogastrogram (EGG) 

EGG is a non-invasive measure of gastric electrical 

activity and can be used for a wide range of applications 

including assessment of stress and anxiety. It has been 

suggested that when additional energy is needed for 

ñflight or fightò, the gastrointestinal system either slows 

down or shuts down completely. Due to the small 

amplitude ranging from 200 ɛV to 500 ɛV, researchers 

usually record from two or more abdominal sites to select 

the most artifact-free channel. A visual inspection of the 

signals is usually applied prior to their processing, which 

is mostly convayed/conducted in the frequency domain. 

(Cacioppo et al., 2007) 

Instead of a conclusion 

Although there are many benefits from applying 

biosignals in psychology research for assessment of a 

personôs state, careful protocol design and proper 

measurement procedures are a prerequisite for successful 

application of biosignal analysis methods and extraction 

of relevant features which calls for integrated action from 

both psychologists and biomedical engineers. 

Beside the emotion detection, there are other 

applications, such as behavior monitoring, studying of the 

individual differences, arousal assessment, biofeedback, 

etc. 
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Abstract 
Literature suggests that apophenic tendencies might be 

related to the Disintegration trait. Our hypothesis is that the 

aforementioned finding will appear in this study as well. 

We introduce two new approaches for measuring 

Apophenia, precisely, a test of Subjective perception of 

randomness (SPR) and the Inventory of everyday biases 

(IEB), and aim to examine whether the correlation between 

Disintegration and apophenic tendencies would be found in 

these modified conditions. Disintegration trait was assessed 

using 120 items DELTA questionnaire. SPR test consisted 

of two tasks - one with coins and one with flags, both based 

on Kahneman and Tverskyôs research on perception of 

randomness and heuristics. IEB questionnaire had two 

types of items, each of them representing a specific reality 

or imaginary context. A significant correlation was found 

between the total score on Disintegration and the reality 

situations in IEB. Two SPR tasks correlated significantly. 

Disintegration, as well as IEB, did not correlate with SPR 

tasks. We discuss the theoretical and methodological 

aspects of the study that might influence results. 

Keywords: Disintegration; apophenia; cognitive biases; 

self-report methods and experimental tasks 

Introduction  
 

Disintegration is defined as a personality trait that 

indicates proneness to psychotic-like experiences, 

including maladaptive, inconsistent and unbalanced 

behavior, emotions and cognition (Kneģeviĺ et al, 2017). 

Apophenia is a tendency to perceive meaningful 

patterns, regularities, or connections in unconnected 

events or stimuli (Conrad, 1958, as cited in Ellerby & 

Tunney, 2017). Some authors argue apophenia not only 

refers to recognizing these patterns but may also be 

integrated into probability understanding (e.g., Goodnow 

& Postman, 1955; Jarvik, 1951). Certain evidence suggest 

apophenic patterns of perception and cognition could be 

related to psychosis (Blain et al., 2020).  

Some claim psychosis-proneness could be reduced to 

Openness to experience (O) in the Big Five and 

HEXACO models of personality (e.g., DeYoung et al., 

2012). However, the relation between Apophenia and O 

hasnôt been consistent within data (see Kneģeviĺ et al., 

2016). This raises the question whether standard 

personality models should be expanded with an additional 

disposition that would explain these findings. Kneģeviĺ et 

al. (2017) proposed that this trait could be Disintegration 

and that it could be a basis of apophenic tendencies. 
In this study, two tests mapping Apophenia were 

created, a test of Subjective perception of randomness 

(SPR) and an Inventory of everyday biases (IEB), 

representing new approaches for measuring Apophenia. 

This study aims to examine if the correlation between 

Disintegration and apophenic tendencies will arise in 

these modified conditions. Conditions in SPR test reflect 

principle used in measuring Apophenia in previous 

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 in more realistic 

scenarios, since this method was not used in past research 

for these purposes. 

Method 

Sample 
 

A total of 198 (59% females) high school students 

participated in the study, aged from 15 to 20 

(M = 18, SD = .98). 

Instruments 
 

Participants were given three instruments: DELTA-9, as 

well as two tests for measuring Apophenia - SPR and 

IEB, which can be found on the OSF platform. 

https://osf.io/35cfg/
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Disintegration (DELTA -9). Disintegration trait was 

measured with a 120-item DELTA-9 (Ŭ = .90) 

questionnaire (Kneģeviĺ et al., 2017). Seven-point Likert 

scale was used, whereby 1 stood for complete 

disagreement and 7 for complete agreement. Lower scores 

indicate lower proneness to Disintegration. 

Subjective perception of Randomness (SPR). SPR test 

(Ŭ = .89) was constructed to measure apophenic 

tendencies in observed sequences. It consisted of two 

tasks, both following principles of randomness. The first 

task was based on Kahneman and Tverskyôs 

methodological approach (1972) and stimuli were 

sequences of coins. The second task included pictures of 

flags of the countries competing in ski jumping. One item 

constituted seven jumps. Each jump had a circled flag, 

and the respondents estimated their randomness. 

Examples of test items can be found in Appendix 1. 

The software Random generator formed a long 

sequence of numbers, ranging 1-2 (coins) i.e., 1-5 (flags), 

that came from the white noise. Afterward, the sequence 

was divided into 16 equal parts, which represented items 

in tasks. Each number was assigned a picture that 

symbolized head/tails in the first task or five competing 

countries in the latter. 

Respondents were expected to evaluate the level of 

randomness of a given sequence. Seven-point Likert scale 

was used in both tasks, whereby 1 meant complete 

randomization, while 7 meant complete determination. 

Lower scores suggest less apophenic propensity. 

Inventory of everyday biases (IEB). IEB test (Ŭ = .65) 

was constructed to measure apophenic tendencies in 

everyday situations and was composed of behavioral 

items. The authors created five reality and two 

imagination items. Reality items alluded to possible 

everyday experiences. Imagination items referred to 

hypothetical gambling situations. Examples are given in 

Appendix 2. On reality items, participants gave their 

answers in terms of percentage. Lower percentages imply 

less apophenic tendencies. On imagination items, 

participants had to choose the amount of money they 

would bet in specific conditions items implied. Lower 

amounts indicate less apophenic tendencies 

 

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-9 335 703 492.57 71.85 0.22 -0.22 

IEB_RF 7 500 230.68 106.78 -1.08 -0.69 

IEB_FI 0 10000 2397.09 2658.45 6.60** 2.11* 

 

Procedure 
 

All data was collected online, via Total Assessment 

platform. Completion took about 30 minutes. 

Results 

For the factor analysis, on IEB, Principal Component 

Analysis was used and Oblimin rotation was performed. 

Two-factorial solution was adopted following the Pattern 

matrix: Reality Factor (RF) and Factor of Imagination 

(FI), which accounted for 55.80% of the total 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, respondentsô answers do not significantly 

deviate from the normal distribution, indicating less 

arousal of apophenic tendencies. On RF respondentsô 

answers were closer to the normal distribution, while on 

FI answers grouped around lower scale values. Thus, they 

werenôt willing to put high amounts of betting money. 

Correlations are shown in Table 2. Two significant 

correlations emerged - between tasks within SPR, r(196) 

= .25, p < .01, and between DELTA-9 and RF of IEB, 

r(196) = .26, p < .05. Other established correlations were 

not significant.  

https://www.random.org/
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Table 2. Correlations among tests 

  DELTA-

9 
SPR_coi

ns 

SPR_flag

s 
IEB_R

F 

DELTA-9     

SPR_coins 0.07    

SPR_flags 0.00 0.25**   

IEB_RF 0.26* -0.01 0.06  

IEB_FI -0.01 0.06 -0.03 0.12 

Discussion & Conclusion 

Literature proposes that the Disintegration trait should 

correlate with apophenic proneness. Based on said 

literature, we hypothesized both IEB and SPR measure 

the same latent structure, which wasnôt proven. SPR tasks 

didnôt correlate with DELTA-9, while only RF of IEB 

showed significant correlation with the mentioned scale. 

Lack of a correlation could be explained by the fact that 

apophenic proneness manifests differently in different 

tests and tasks. Furthermore, itôs plausible that, by using 

new instruments, we partly measured certain cognitive 

biases not associated with the Disintegration trait. This 

assumption stems from the fact that cognitive biases could 

be present within apophenic tendencies (McCollough, 

Denmark & Harker, 2014), but there isnôt enough 

evidence confirming correlation between Disintegration 

and cognitive biases.  

The used methodology could be another reason for the 

lack of a correlation between DELTA-9 and SPR. 

Namely, DELTA-9, as well as IEB, are self-report 

measures, while SPR contains experimental tasks. This 

statement is also supported by the correlation between the 

RF of IEB and DELTA-9. FI, although self-report 

measure, correlated neither with DELTA-9 nor RF. The 

authors suggest this might be due to different situations 

and instructions items propose. Investing money could 

also be a relevant factor in participantsô way of 

responding to these items. Mentioned differences could 

lead to different cognitive processes - FI required 

imaginative thinking, while RF required remembering 

past events.  

To conclude, findings suggest revision and validation of 

IEB are needed, given the small number of items. We 

suggest consideration of another approach to measuring 

apophenia - self-report measures, that should include 

items similar to ones in RF of IEB. While previous 

literature confirms the adequacy of experimental tasks in 

the examination of this construct (e.g., Peterson & Ulehla, 

1965; Rubinstein, 1959), this paper shows self-report 

measures might also be effective for measuring 

Apophenia. 
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Appendix 1 

 

Task with coins  

 
 

Task with flags 

 

Appendix 2 

Reality factor 

ñOd ukupnog broja puta kada si u ģurbi, a pritom svratiġ u 

prodavnicu, u kolikom procentu sluļajeva ti se deġava 

da je baġ tada najveĺa guģva u prodavnici?ñ  

Factor of imagination 

ĂZamisli da si u kockarnici i da igraġ rulet. Ļetiri puta za 

redom se palo crno, a nakon toga dva puta crveno. 

Koliko bi novca (od nula do 5000) uloģio/la pri 

narednom klaĽenju? 

ñ
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Abstract 

Electrogastrography (EGG) is a non-invasive technique that 
can be used for the assessment of gastric myoelectrical 
activity that further could be beneficial for the assessment of 
emotionally induced disturbances in the gastrointestinal 
system. In this paper, we aimed to acquire preliminary 
insights into its efficacy and performance. This was done by 
analyzing and comparing EGG recordings obtained in two 
healthy female subjects during resting and violent video 
stimulus, both recorded during fasting and postprandial 
states. Extracted features from the EGG signal included: 1) 
dominant frequency (DF), 2) median frequency (MF), 3) 
crest factor (CF), and 4) root mean square (RMS) values. 
Based on the results it was suggested that novel parameters, 
especially CF could provide more suitable discrimination 
between EGG signals for resting and violent video phases. 
Visual observation suggested that there are detectable 
alterations in the EGG time-series. The presented 
preliminary case study should be followed by a future 
investigation with statistical analysis on a larger sample. 

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

Intr oduction 

Psychological stressors can have a major effect on 

physiological processes in the human organism (Notarius 

& Levenson, 1979; Robinson et al., 2018). These effects 

can be measured using electrophysiological acquisition 

systems and subsequently used as biofeedback 

(Mladenoviĺ, 2018). While investigations of 

electrocardiographic (ECG), respiratory, and 

electroencephalographic (EEG) signals showed promising 

results (Jing et al., 2009; Mirmohamadsadeghi et al., 2016; 

Nie et al., 2011; Xu & Liu, 2009), electrogastrographic 

(EGG) data are still scarce. Stressful situations are often 

described as ñgut feelingò and it was suggested that 

gastrointestinal response to emotional states is substantial, 

which is why EGG could be suitable for the assessment of 

correlation between psychological stimulus and 

physiological response (Bennett et al., 1998). 

EGG is a method for the acquisition of electrical signals 

originating from stomach smooth muscles via surface 

electrodes placed on the skin in the abdominal region of 

the body (Sanmiguel et al., 1998). Due to its non-

invasiveness, it could be suitable for the research of gastric 

response to various stressors in healthy subjects. Previous 

studies showed the reliability of non-invasively recorded 

EGG signal as it correlates with invasively recorded 

gastric slow-wave activity and provides a reliable 

estimator of gastrointestinal functionality (Parkman et al., 

2003). Although one of its pitfalls is the long duration of 

recording protocol and complexity of recording setup, 

recent recommendations suggest that it could be recorded 

for a shorter period of time using a simplified approach 

(Popoviĺ et al., 2019). 

The first results, published in Baldaro et al. (1990), 

suggested that the frequency content of EGG shifted 

towards lower 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 

additionally, normal postprandial response was inhibited. 

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 

associated with the application of video stimulus. 

Correlation between EGG alteration and stress during 

mirror drawing test was found in Homma (2012). 

Considering the fact that published results reveal some 

level of divergence, it is clear that there is a need for more 

in-depth research to acquire more reliable and valid 

conclusions. That motivated us to perform a preliminary 

case-study on two volunteers to examine the effect of 

Violent Video stimulus (VVS) on EGG signal. Our main 

aim was to evaluate the efficacy of this method and to 

provide guidelines for future studies. In addition, novel 

EGG parameters described in (Popoviĺ et al., 2019) were 

applied for the quantification of the signal, and its 

effectiveness in the description of stress-induced EGG 

alterations that were estimated. 
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Method 

Participants 

Two healthy female participants were recruited for this 

study. Demographic characteristics of, both female, 

subjects ID1 and ID2 were following - age 29 and 23, 

height 172 cm and 168 cm, weight 64 kg and 56 kg, 

respectively. Inclusion criteria were the absence of 

gastrointestinal disorders history, abstinence from solid 

meal intake for 6 hours, and liquids consumption for 2 

hours. Both subjects signed an Informed Consent in 

compliance with the Code of Ethics of the University of 

Belgrade, and in accordance with the Declaration of 

Helsinki.  

Recording setup 

For the recording of EGG signals, an open-source EGG 

sensing system presented in (Popoviĺ et al., et al., 2019) 

was used. Placement of 5 Ag/AgCl self-adhesive surface 

electrodes was done to provide three separate bipolar 

recording channels as proposed in (Popoviĺ et al., 2019). 

For the display of violent video, a 15-inch monitor was 

used, with a distance around 50 cm from the participantôs 

eyes. After settling in a comfortable position (from supine 

to 45° inclination), subjects were asked not to talk or laugh 

and to limit body movements during the recording 

protocol. Violent video was created from various 

sequences of extreme violence from news feeds, available 

on the Internet. Subjects were informed that they could 

drop out at any time during the recording session.  

Recording protocol 

The first session was obtained prior to the test meal 

(commercially available oatmeal ï 274 kcal) and the 

second one after. EGG signals were recorded in both 

fasting and postprandial states continuously through the 

three phases: 1) baseline (5 minutes of resting), 2) violent 

video (approximately 8 minutes), and 3) post violent video 

(approximately 5 minutes). A graphical illustration of the 

recording protocol is presented in Figure 1.    

 

 
Figure 3: Graphically represented EGG recording 

protocol. 

Signal analysis and feature extraction 

EGG signals were preprocessed in GNU Octave 

(Copyright © 1998-2020 John W. Eaton, CC BY-ND 4.0) 

by the application of Butterworth 3rd order bandpass filter 

with cut-off frequencies of 0.03 Hz and 0.25 Hz. 

Subsequently, EGGs were divided into two segments, the 

first recorded during the baseline phase and the second 

during both violent video and post violent video phases. 

For each segment, the following parameters were 

extracted: 1) dominant frequency (DF), 2) median 

frequency (MF), 3) crest factor (CF) of power spectrum 

density (PSD), and 4) root mean square (RMS) values. DF 

and MF values in healthy subjects during resting should be 

in the range from 2 to 4 cycles-per-minute (cpm), while 

during violent video corresponding values could alter 

(Popoviĺ et al., 2019). RMS represents an estimator of 

signal power, and it is calculated from following equation: 

,                             (1) 

where  are samples of the signal, while  is its length. 

CF should provide quantification of peak prominence in 

EGG signal spectrum (Popoviĺ et al., 2019), and it is 

calculated by applying following equation:     

,                               (2) 

where  is amplitude of dominant peak in PSD 

of EGG signal, while  is its root mean square 

value. 

Results 

In this case-study, parameters were acquired for 8 different 

sequences, out of which four were recorded during 

baseline and four were recorded during VVS. The 

increasing trend from baseline to VVS was determined in 

two out of four DF values, three out of four MF and RMS 

values, and four out of four CF values. An increase in CF 

was consistently higher than 15 %. 
 

Table 2: DF, MF, CF, and RMS values calculated for EGG 

signals recorded in subjects ID1 and ID2. F - R stands for 

resting sequence during fasting, F - VVS for during and 

post violent video sequence in fasting state, P - R for 

resting during postprandial phase, and P - VVS  for during 

and post violent video sequence in postprandial state. 

  DF 

[cpm] 

MF 

[cpm] 

CF RMS 

[mV]  

ID1 

F ï R 2.11 2.22 2.74 0.11 

F ï VVS 1.52 1.71 3.33 0.19 

P ï R 3.04 2.37 2.32 0.05 

P ï VVS 1.64 2.50 2.92 0.12 

ID2 

F ï R 1.99 2.36 2.40 0.06 

F ï VVS 3.16 3.11 4.16 0.13 

P ï R 2.69 2.68 2.96 0.11 

P ï VVS  3.63 3.56 3.41 0.11 
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Discussion 

Presented results suggest that novel parameters, especially 

CF could offer more promising results compared to the 

commonly 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 using this 

parameter as an alternative for calculation of spectral 

power.  

 
Figure 4: Example of the signal recorded in subject ID 2 

during the fasting period (upper panel), with the 

corresponding PSD for baseline sequence (lower left-hand 

panel) and violent video sequence (lower right-hand 

panel).  

A better understanding of underlying changes in the 

EGG time-series and spectrum that lead to alterations in 

parameters could be obtained from the visual observation. 

In Figure 2 example of the 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 EGG signals recorded in a 

larger sample with suitable statistical analysis, to derive 

more robust conclusions. 
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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 negative affective traits 
and their descriptors. Data was collected online on a total 
of 880 participants (age: M = 24.23, SD = 6.52, 176 male) 
via Short Dark Triad and PANAS scales. Bivariate 
correlations showed that narcissism was positively 
correlated with all 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 
(narcissism 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 sex and 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 affective 
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 of the 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 self-promotion, emotional 

coldness, duplicity, 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).  

Since the Dark Triad is by definition subclinical (i.e., 

within the normal functioning), research has examined its 

location in personality space of normal personality traits. 

Meta-analysis of the relationship between the Dark Triad 

and basic personality traits has 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 

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 

distress and 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, & Wiese, 2000), so the 

question 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 insight into the differences 

between the dark traits.  

Method 

Participants 

A total of 880 participants (age: M = 24.23, SD = 6.52, 

176 of them male), students of Faculty of Humanities and 

Social Sciences in Zagreb participated in the research, 

which was carried out online. 

Measures 

Dark traits were measured using the Short Dark Triad 

(Jones & Paulhus, 2014; for Croatian version see Wertag, 

Vrselja, & Tomiĺ, 2011). Cronbach alpha reliabilities 

were .71, .77, and .72 for narcissism (N), 

Machiavellianism (M), and psychopathy (P), respectively.  

Affective traits were measured using the 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 correlated with some of 

mailto:dbratko@ffzg.hr
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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 positively 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** .22***  .27***  

Age .01 -.16***  -.15***  

Positive affect .41***  -.14***  -.11** 

 determined .33***  -.05 -.02 

 active .27***  -.14***  -.12***  

 proud .38***  -.04 -.07* 

 strong .38***  -.09** -.03 

 excited .28***  -.14***  -.07 

 enthusiastic .27***  -.14***  -.12***  

 alert .22***  -.04 -.01 

 inspired .28***  -.09** -.06 

 interested .17***  -.13***  -.11** 

 attentive .10** -.11** -.12** 

Negative affect -.15***  .14***  .22***  

jittery -.11** .18***  .19***  

 upset -.09* .13***  .19***  

 nervous -.03 .09* .12***  

 afraid -.17***  -.03 .00 

 guilty -.02 .06 .13***  

 scared -.15***  .03 .11** 

 irritable -.04 .13***  .22***  

 ashamed -.20***  .01 .10** 

 distressed -.20***  .09** .15***  

 hostile .01 .29***  .38***  

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

 

Before performing 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 variance explained 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 to feeling afraid, and 

Machiavellianism and psychopathy were most strongly 

associated to feeling hostile. 

Table 2: Standardized regression coefficients from 

hierarchical multiple regression analyses predicting Dark 

Triad traits from sex, age, and PA and NA descriptors  

 

 N M P 

Step 1       

 male sex .10** .17***  .23***  

 age -.08* -.13***  -.11** 

Step 2       

 Positive affect       

  determined .09* .03 .08* 

  active .05 .00 .01 

  proud .17***  .07 -.05 

  strong .17***  -.03 .09* 

  excited .09* -.07 .04 

  enthusiastic .07 -.07 -.04 

  alert -.01 .06 .01 

  inspired .06 .00 -.03 

  interested -.02 -.05 -.06 

  attentive -.11** -.05 -.11** 

 Negative affect      

  jittery -.01 .18* .11* 

  upset -.04 .02 .02 

  nervous .17***  -.01 -.04 

  afraid -.09* -.15**  -.19***  

  guilty .13***  .02 .06 

  scared -.04 .01 .06 

  irritable .10* .02 .13** 

  ashamed -.13***  -.09* -.03 

  distressed -.06 .01 .04 

  hostile .02 .23***  .27***  

Step 1 R2 .008* .071***  .095***  

Step 1 F(2, 871) 3.72 33.43 45.46 

Cohenôs f2 for step 1 R2 .01 .08 .10 

æR2 .264***  .123***  .168***  

æF(20, 851) 15.43 6.47 9.70 

Cohenôs f2 for æR2 .36 .15 .23 

Total R2 .272***  .194***  .263***  

Total F(22, 851) 14.47 9.31 13.78 

Cohenôs f2 for total R2 .37 .24 .36 

Note. Level of significance for regression coefficients was 

determined using bootstrap procedure based on 1000 

samples. 

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

Discussion and conclusion 

The results of this study showed that narcissism was 

positively related to positive (e.g. proud and strong) and 

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 predicted solely 

by negative affectivity (e.g. hostile and jittery), 
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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 narcissism than in the 

other two dark traits and reiterating that narcissism is 

ñlighterò than the other two Dark Triad traits (e.g. 

Aghababaei & Bğachnio, 2015).  

When interpreting results of the present study, it should 

be beard in mind that our sample was predominately 

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 include other methods of affectivity 

measurement, like other-ratings, or momentary feelings.  

Nevertheless, the obtained results reflect theoretically 

meaningful relations between the affectivity and Dark 

Triad, but also highlight affective specificities of each 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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Abstract 

The current study aimed to explore the relationship 
between different value orientations (i.e., self-realization, 
conventional and hedonistic) and reactive and proactive 
aggression. Data was collected on 180 students (67% 
females) with a mean age of 22 years (SD = 4.14) from 
faculties in Zagreb, using the Value Orientation Scale 
(VOS, Franc, Ġakiĺ, & Ivļiĺ, 2002) and the Reactive-
Proactive Aggression Questionnaire (RPQ; Raine et al., 
2006). As predicted, self-realization and conventional 
values were related to proactive 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 

lives and influences an individualôs behavior (Anglim, 

Knowles, Dunlop, & Marty, 2017; Schwartz & Bilsky, 

1990). In recent decades, research has focused on the 

universality and cross-cultural validation of value models 

(Schwartz & Rubel 2005). Self-realization values include 

the realization of close, friendly relationships with other 

people, to love and be loved, independence, and creativity 

(Benish-Weisman et al., 2017; Franc, Suļiĺ, & Ġakiĺ, 

2008). Conventional (traditional) values entail 

harmonious family life, honesty, and morality, helping 

others, contribution to society (Franc 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 between reactive 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 with impulsivity and emotions (Raine et 

al., 2006). Proactive (instrumental, premeditated, ñcold-

bloodedôô) aggression refers to goal-oriented predatory 

aggression which is typically unprovoked (Dodge, 1991). 

This type of aggression includes bullying, stealing money 

and similar goal-oriented 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., self-realization, 

conventional, and hedonistic). 

 

Current study and hypotheses 
In line with the notion that self-realization values include 

friendly relationships with other people and love, (Franc 

et al., 2008; Benish-Weisman et al., 2017), and based on 

the theory that proactive aggression refers to goal-

oriented predatory aggression (Raine et al., 2006), we 

predicted a negative association between self-realization 

values and proactive aggression. 

Based on the theory that conventional (traditional) 

values entail honesty, morality, and contribution 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 & Sokiĺ, 2016), we hypothesized that 

conventional value orientation would be negatively 

related to both dimensions of aggression. 

Given that utilitarian-hedonistic values orientation 

includes propensity 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 

Participants  

The research sample was composed of 180 students (67 

females) with a mean age of 22 years (SD = 4.14), from 

various faculties in Zagreb. Participants were asked to 

complete a battery of self-report measures anonymously.   

 

Measures 
Value Orientation Scale (VOS, Franc et al., 2002) 

distinguishes three core value orientations: self-realization 

(5 items), conventional (6 items), and hedonistic (7 

items). The items are scored on a 5-point Likert-type scale 

ranging from 1 (not important at all) to 5 (very 

important).  

 

The Reactive-Proactive Aggression Questionnaire (RPQ; 

Raine et al., 2006) is a self-report measure that 

distinguishes the reactive and proactive aggression. The 

RPQ consists of 23 items: 11 items which measure 

reactive aggression, and 12 items which measure 

proactive aggression. The items are scored on a three-

point scale ranging from (never [0], sometimes [1], often 
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[2]). The RPQ was used in previous research (Sokiĺ & 

Ljubin Golub, 2019). 

2017). A higher score on each of the subscales indicates a 

more highly pronounced respective dimension. 

 

Results 
Descriptive statistics and bivariate correlations between 

all variables are shown in Table 1. All scales 

demonstrated adequate internal psychometric 

characteristics in terms of reliability. Bivariate 

correlations showed that reactive and proactive aggression 

were moderately related. As predicted, both dimensions 

of aggression were positively related to hedonistic values. 

Proactive aggression was negatively related to self-

realization and conventional values. 

 

Table 1 

Correlations, descriptive statistics, and internal 

consistency for all the variables 

 

 1. 2. 3. 4. 5. 

1. Reactive 

aggression 

-     

2. Proactive 

aggression 

  41**  -    

3. Self-

realization values 

.03 -.37**  -   

4. Conventional 

values 

-.08 -.24* .56**  -  

5. Hedonistic 

values 

.25*  .36**  .28**  .21*  - 

M 9.73 2.29 22.66 25.16 26.28 

SD 3.34 2.77  2.07  3.08  4.31 

Ŭ .71  .78   .62    .63   .72 

Note. Ŭ = Cronbachôs Ŭ. **p < .01. * p < .05 

 

Hierarchical regressions were performed to test the 
predictive power of value orientations in explaining 
reactive and proactive aggression. In both models, 
gender and age were entered as predictors at Step 1, 
and self-realization, conventional, and hedonistic 
values were entered as predictors at Step 2. 

As predicted (see Table 2), reactive aggression showed 

positive relation with hedonistic values, though contrary 

to expectation it was unrelated to the self-realization and 

conventional values. Consistent with prediction, proactive 

aggression showed positive relation with hedonistic 

values, and negative relation with self-realization values.  

Contrary to prediction, proactive aggression was 

unrelated to the conventional value. Results of 

hierarchical regression analyses showed that values 

together explained 18% of the variance in proactive 

aggression [F (5,175) = 9.10, p < .01], and 7% of the 

variance in reactive aggression [F (5,175) = 2.30, 

p < .05]. 

Table 2 

Hierarchical regression analyses with values orientations 

as predictors of reactive and proactive aggression (N = 

180) 

 Reactive 

Aggression 

Proactive 

aggression 

Step 1    

 Gender -.03 -.36**  

 Age -.12 -.19 

 R2 .02 .20**  

Step 2    

Gender -.01 -.19 

Age -.09 -.19* 

Self-realization 

values 

.09   -.30**  

Conventional values -.08 -.01 

Hedonistic values 

ȹR2                                  

  .25* 

.07* 

   .35**  

.18**  

Total R2 .09*  .38**  

Note. Standardized beta coefficients (ɓ) are shown.  

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

 

Discussion, conclusions, and limitations 

 
The results of the study confirmed most of the research 

hypotheses, supported the values-aggression relationships 

and suggested that values are an important predictor of 

aggression. These results are in line with the theoretical 

assumptions proposed that proactive and reactive 

aggressive linked to different values.  

In line with predictions, hedonistic values uniquely 

positively predicted both reactive and proactive 

aggression. This finding is in line with the theoretical 

assumptions that hedonistic values entail excitement, 

comfortable life and effortless work, power, and influence 

over others. Our results are in line to the previous studies 

(e.g., Ljubin Golub & Sokiĺ, 2016; Roccas, Sagiv, 

Schwartz, & Knafo, 2002) showing that hedonistic values 

are associated with meanness, agreeableness, angry 

hostility and impulsivity, the same patterns which is a 

characteristic of aggression. 

As expected, self-realization values negatively predicted 

proactive aggression. This is in line with a theoretical 

description that self-realization values captured 

realization of close intimate and friendly relations (Franc 

et al., 2002). Contrary to our hypothesis, conventional 

values were not a significant predictor of reactive 

aggression. 

The relations between values and different functions of 

aggression have an important potential for supporting and 

clarifying etiological assumptions and understanding 

cognitive mechanisms that characterize aggression such 

as learning, perception and opinion. Accordnig to 

Banduraôs social learning theory (Bandura, 1961), 

aggression is learned from the environment through 

imitation and observation. Values are also the result of an 
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individualôs socialization and it is therefore reasonable to 

assume that they influence the expression of different 

dimensions of aggression. Present study confirm the 

differential correlates of proactiveïreactive aggression 

and support a two-factor model proactive and reactive 

aggression (Raine et al., 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 incarcerated samples. Second, we used only 

selfïreport measures, which could be influenced by social 

desirability and cross-sectional data. Third, some scales 

(e.g., self-realization and conventional) showed low 

internal consistencies, so it would be good in future to use 

more reliable measures. Finally, further studies should use 

other induced or observed measures of aggression to 

verify the findings of this study and strengthened the 

external validity of the findings.  
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Abstract 

Both the HEXACO model and the Big Five model of 
personality suggest that the trait Openness to experience is 
a complex construct, whereby in some conceptualizations 
of the Big Five model, such as the IPIP-Big Five, the 
construct comprises the facet Liberalism. The aim of this 
research was to examine the relationship between 
Liberalism as a facet from IPIP Big Five Model Openness 
and other facets of Openness from two personality models 
ï Big Five and HEXACO. Items related to Openness from 
the IPIP Big-Five factor markers (which consists of two 
subdomains ï Pure Openness and Pure Intellect) and 
HEXACO-PI-R were administered to the sample of 540 
participants. Results show that Liberalism has the lowest 
correlations with facets from Pure Openness and also 
showed the lowest correlation with all the facets from 
HEXACO Openness. Liberalism also shows low 
correlations with facets from its Pure Intellect subdomain: 
Adventurousness and Intellect. While other facets from 
IPIP-Big Five Openness show moderate to high 
correlations with HEXACO Openness domain, Liberalism 
correlates weakly. Considering the weak correlations 
between Liberalism and the other Openness facets 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 trait. 

Keywords: Liberalism; Openness to experience; 
HEXACO-Openness; IPIP-Openness 

Introduction  

Openness to experience is a basic personality trait 

which in the broadest sense can be described as a 

preference for different and new things in various life 

domains (McCrae, 1993-1994; McCrae and Costa, 1985a; 

1994 as cited in McCrae, 1994). It is one of the factors in 

both the Big Five and Five-Factor models of personality 

(Digman, 1990; McCrae, 1994), and more recently in the 

HEXACO personality model (Ashton, 2013; Ashton & 

Lee, 2007; Ashton & Lee, 2008).  

Both the HEXACO model and the Big Five model 

suggest that Openness to experience is a complex 

construct, whereby in some conceptualizations of the Big 

Five model, such as the IPIP-Big Five, the construct 

comprises the facet Liberalism (Christensen et al., 2019; 

DeYoung et al., 2007; Johnson, 2014). HEXACO model 

proposes that facets of Openness to experience are 

Aesthetic Appreciation, Inquisitiveness, Creativity and 

Unconventionality, while in IPIP-Big Five Openness 

consists of Imagination, Artistic Interests, Emotionality 

that form the subdomain Pure Openness, and 

Adventurousness, Intellect, Liberalism that form the 

subdomain Pure Intellect (Johnson, 2014; Lee & Ashton, 

2018). 

Liberalism as a facet in IPIP-Big Five Openness 

contains items about crime, law, and order, and is a 

counterpart to NEO-PI-Rôs Openness to Values (Johnson, 

2014). It has been previously shown that Liberalism, 

Emotionality, and Imagination have weak loadings on 

Openness to Experience (Kajonius & Johnson, 2019). 

Also, previous studies show that Liberalism has the 

lowest correlations with other measures similar to 

intellectual openness such as variety seeking (Griffin & 

Hesketh, 2004). On the other hand, compared to other 

Openness facets, Liberalism has highest correlations with 

basic social attitudes and orientations such as 

conservatism and right-wing authoritarianism (Hotchin & 

West, 2018). 

Thus, the aim of this research was to examine the 

relationship between Liberalism as a facet from IPIP Big 

Five Model Openness and other facets of Openness from 

two dominant personality models ï Big Five and 

HEXACO.  

Method 

Sample 

The sample consisted of 540 participants (Mage= 27.50, 

SDage = 9.33; 75.6% females). The participants were 

recruited via snowball method through social media. 

Instruments 

Openness from the International Personality Item 

Pool Representation of the NEO PI-RÊ (IPIP-NEO-

300; Johnson, 2014). For the purposes of the study, 60 

Likert-type items related to Openness from the IPIP-

NEO-300 were used. It consists of six facets ï 

Imagination (10 items; Ŭ = .84), Artistic Interests (10 

items; Ŭ = .76), Emotionality (10 items; Ŭ = .75) that form 

the subdomain Pure Openness (30 items; Ŭ = .86), and 

Adventurousness (10 items; Ŭ = .73), Intellect (10 items; 

Ŭ = .81), Liberalism (10 items; Ŭ = .68) that form the 

subdomain Pure Intellect (30 items; Ŭ = .83). The 

Cronbach alpha coefficient of the internal consistency for 

the whole domain was Ŭ = .88. 

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-

type items related to Openness to experience from 

HEXACO-PI-R were used. Openness to experience is 

measured with four facets: Aesthetic Appreciation (four 

items; Ŭ = .58), Inquisitiveness (four items; Ŭ = .52), 

Creativity (four items; Ŭ = .75), and Unconventionality 

(four items; Ŭ = .47). Cronbachôs alpha coefficient of 

reliability for the whole domain was Ŭ = .77. 

Results 

Results showed that Liberalism had the lowest 

correlations with facets from Pure Openness and also 

showed the lowest correlation with all the facets from 

HEXACO Openness (Table 1). Liberalism also showed 

low correlations with facets from its Pure Intellect 

subdomain: Adventurousness and Intellect (Table 1). 

While other facets from IPIP-Big Five Openness showed 

moderate to high correlations (ranging from r = .30 to r = 

.73, all significant at p < .01 level) with HEXACO 

Openness domain, Liberalism correlated weakly (r = .16, 

p < .01). 

  

 

Table 1: Relationships between examined variables ï facet level 

 

In addition, principal component analyses were 

conducted with number of components to be extracted set 

to one (Table 2). In the first analysis, when only IPIP-Big 

Five facets were included (KMO = .72, Bartlett ɢ2 = 

540.39, df = 15, p < .001) Liberalism showed the lowest 

loading. In the second analysis (KMO = .81, Bartlett ɢ2 = 

1735.89, df = 45, p < .001), when IPIP-Big Five and 

HEXACO Openness facets were included together, only 

Liberalism showed loading bellow .30. Therefore, the 

second principal component analysis provides the 

evidence for Liberalism allocation out of personality 

space shaped by Openness domain. 

 

Table 2: Principal component analysis ï facet loadings  

 
IPIP-Big 

Five 

Openness 

IPIP-Big Five  
and HEXACO 

Openness 
 

Facet    Loadings Loadings 

Imagination .68 .61 

Artistic Interests .71 .73 

Emotionality .53 .45 

Adventurousness .66 .62 

Intellect .72 .74 

Liberalism .38 .29 

Aesthetic Appreciation  .69 

Inquisitiveness  .46 

Creativity  .74 

Unconventionality  .73 

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) .12**  .32**  .36**  .35**  -      

6. Emotionality (BF) -.04 .13**  .18**  .37**  .41**  -     

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

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

9. Creativity (HE) .14**  .41**  .47**  .48**  .48**  .30**  .40**  .21**  -  

10. Unconventionality (HE) .22**  .39**  .63**  .40**  .35**  .23**  .38**  .27**  .51**  - 

Note. BF ï IPIP Big Five; HE ï HEXACO; **  p < .01                                
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Discussion 

This study aimed to investigate the relationship between 

Liberalism as a facet of Openness and other facets of 

Openness from IPIP Big Five and HEXACO. Considering 

the weak correlations between Liberalism and the other 

Openness facets 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 trait. The lowest 

loading on the first principal component, that is, the only 

loading below .30 obtained for Liberalism facet gives 

support for this conclusion. This 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 NEO-PI-R, with the facet being only 

moderately correlated with the Pure Intellect subdomain 

(DeYoung et al., 2007). Although Costa and McCrae 

(1985) do not equate Openness to values with Liberalism, 

it can be noted that their Values facet defined as ñthe 

readiness to reexamine social, political and religious 

valuesò (p.12) subsumes liberalism. Moreover, some 

other previous finding regarding Values facet are 

indicating strong negative associations to conservatism 

and right-wing authoritarianism (Trapnell, 1994). From 

that point of view, it is not surprising the Values are the 

only facet from NEO-PI-R Openness domain that 

correlates below .30 with Openness trait from BFI and 

TIPI (Gosling et al., 2003). It should be noted that 

Liberalism is associated with low Conscientiousness, not 

only with high Pure Intellect or high Pure Openness 

(Carney et al., 2008). Also, in Goldbergôs (1990) Big Five 

structure the facet Conventionality is assigned to the 

Conscientiousness factor. A potential solution to this 

problem is using Unconventionality facet from HEXACO 

Openness, which was conceptualized in such a way as to 

exclude social, political, or religious attitudes (Lee et al., 

2005). More precisely, the Unconventionality facet 

assesses an appreciation of nonconformity and 

eccentricity and an openness to unusual ideas in general, 

but it isnôt specified whether such ideas may be traditional 

or conservative versus modern or liberal. In future studies, 

it would be useful to do a more in-depth comparison 

between Liberalism and other socio-cultural variables, 

such as political party preference, moral judgment, social 

dominance orientation, etc. (Graham et al., 2009; Hirsh et 

al., 2010; Kugler et al., 2014). This study indicates that 

Liberalism does not properly reflect Openness to 

experience, and that alternative measures that do not 

include it such as HEXACO-PI-R should be used. 

References  

Ashton, M. C. (2013). Individual differences and 

personality. Academic Press. 

Ashton, M. C., & Lee, K. (2007). Empirical, theoretical, 

and practical advantages of the HEXACO model of 

personality structure. Personality and Social 

Psychology Review, 11, 150-166. 

doi:10.1177/1088868306294907 

Ashton, M. C., & Lee, K. (2008). The HEXACO model 

of personality structure and the importance of the H 

factor.  

Carney, D. R., Jost, J. T., Gosling, S. D., & Potter, J. 

(2008). The secret lives of liberals and conservatives: 

Personality profiles, interaction styles, and the things 

they leave behind. Political Psychology, 29(6), 807-

840. doi:10.1111/j.1467-9221.2008.00668.x 

Christensen, A. P., Cotter, K. N., & Silvia, P. J. (2019). 

Reopening openness to experience: A network analysis 

of four openness to experience inventories. Journal of 

Personality Assessment, 101(6), 574-588. 

doi:10.1080/00223891.2018.1467428 

Costa, P. T., & McCrae, R. R. (1985). The NEO 

personality inventory. Odessa, FL: Psychological 

Assessment Resources. 

 DeYoung, C. G., Quilty, L. C., & Peterson, J. B. (2007). 

Between facets and domains: 10 aspects of the Big 

Five. Journal of personality and social 

psychology, 93(5), 880. doi: 10.1037/0022-

3514.93.5.8803 

Digman, J. M. (1990). Personality structure: Emergence 

of the five-factor model. Annual review of psychology, 

41(1), 417-440. 

https://doi.org/10.1146/annurev.ps.41.020190.002221 

Goldberg, L. R. (1990). An alternative" description of 

personality": the big-five factor structure. Journal of 

personality and social psychology, 59(6), 1216-1229. 

doi: 10.1037/0022-3514.59.6.1216 

Gosling, S. D., Rentfrow, P. J., & Swann Jr, W. B. 

(2003). A very brief measure of the Big-Five 

personality domains. Journal of Research in 

personality, 37(6), 504-528. doi:10.1016/S0092-

6566(03)00046-1 

Graham, J., Haidt, J., & Nosek, B. A. (2009). Liberals and 

conservatives rely on different sets of moral 

foundations. Journal of personality and social 

psychology, 96(5), 1029. doi:10.1037/a0015141 

 Griffin, B., & Hesketh, B. (2004). Why openness to 

experience is not a good predictor of job 

performance. International Journal of selection and 

assessment, 12(3), 243-251. doi:10.1111/j.0965-

075x.2004.278_1.x 

Hirsh, J. B., DeYoung, C. G., Xu, X., & Peterson, J. B. 

(2010). Compassionate liberals and polite 

conservatives: Associations of agreeableness with 

political ideology and moral values. Personality and 

Social Psychology Bulletin, 36(5), 655-664. 

doi:10.1177/0146167210366854 

Hotchin, V., & West, K. (2018). Openness and intellect 

differentially predict Right-Wing 

Authoritarianism. Personality and Individual 



46 
 

Differences, 124, 117-123. 

doi:10.1016/j.paid.2017.11.048 

Johnson, J. A. (2014). Measuring thirty facets of the Five 

Factor Model with a 120-item public domain inventory: 

Development of the IPIP-NEO-120. Journal of 

Research in Personality, 51, 78-89. 

doi:10.1016/j.jrp.2014.05.003  

Kajonius, P. J., & Johnson, J. A. (2019). Assessing the 

Structure of the Five Factor Model of Personality (IPIP-

NEO-120) in the Public Domain. Europeôs Journal of 

Psychology, 15(2), 260-275.doi: 

10.5964/ejop.v15i2.1671 

Klein, S. A., Heck, D. W., Reese, G., & Hilbig, B. E. 

(2019). On the relationship between Openness to 

Experience, political orientation, and pro-environmental 

behavior. Personality and Individual Differences, 138, 

344-348. doi:10.1016/j.paid.2018.10.017  

Kugler, M., Jost, J. T., & Noorbaloochi, S. (2014). 

Another look at moral foundations theory: Do 

authoritarianism and social dominance orientation 

explain liberal-conservative differences in ñmoralò 

intuitions?. Social Justice Research, 27(4), 413-431. 

doi:10.1007/s11211-014-0223-5 

Lee, K., & Ashton, M. C. (2018). Psychometric properties 

of the HEXACO-100. Assessment, 25(5), 543-556. 

doi:10.1177/1073191116659134 

Lee, K., Ogunfowora, B., & Ashton, M. C. (2005). 

Personality traits beyond the Big Five: Are they within 

the HEXACO space?. Journal of personality, 73(5), 

1437-1463. doi:10.1111/j.1467-6494.2005.00354.x 

McAdams, D. P., Hanek, K. J., & Dadabo, J. G. (2013). 

Themes of self-regulation and self-exploration in the 

life stories of religious American conservatives and 

liberals. Political Psychology, 34(2), 201-219. 

doi:10.1111/j.1467-9221.2012.00933.x 

McCrae, R. R. (1994). Openness to experience: 

Expanding the boundaries of Factor V. European 

Journal of Personality, 8(4), 251-272. 

doi:10.1002/per.2410080404 

Social and Personality Psychology Compass, 2(5), 

1952-1962. doi:10.1111/j.1751-9004.2008.00134.x 

Trapnell, P. D. (1994). Openness versus intellect: A 

lexical left turn. European Journal of Personality, 8(4), 

273-290. doi:10.1002/per.2410080405 

 



47 

 

 

 

 

 

 

 

 

 

 

 

PSYCHOLOGY OF EDUCATION 



48 

 

Educatorsô Beliefs about Creativity Development 

in Educational Setting 
 

Jelena Pavloviĺ (jelena.pavlovic@f.bg.ac.rs) 
Faculty of Philosophy, University of Belgrade 

 

Slavica Maksiĺ (smaksic@ipisr.org.rs) 
Institute of Educational Research, Belgrade 

 

Abstract 

The goal of the study was to identify educatorsô 
beliefs about creativity development of children and 
youth in educational setting by applying the Expert 
Model of Supporting Creativity. Research participants 
included educators from preschools, primary schools, 
secondary schools   and universities. Implicit theories 
of creativity questionnaire was administered, while 
answers to one question regarding the potential for 
creativity development in educational settings were 
analyzed. Data were analyzed using thematic analysis 
with a predefined coding scheme. Statistically 
significant differences were identified in educatorsô 
beliefs about the contribution of educational 
institutions in studentsô creativity development. 
Preschool educators pointed to the contribution of the 
free activities, educational climate, managing 
creativity and partnership more frequently, while 
university educators pointed to the teaching activities, 
teachers and the study program. We discuss how 
educatorsô beliefs can be transformed to provide the 
focus on developmental needs of children and youth 
during their schooling. 

Keywords: creativity; creativity development; 
educators; beliefs; Expert Model of Supporting 
Creativity. 

 

Beliefs about Creativity Development 

Beliefs about creativity and creativity development 

refer to constructions about what creativity is, how it 

manifests itself and what are the ways to develop it 

(Maksiĺ & Pavloviĺ, 2011). These beliefs are a 

cornerstone of perceiveing and evaluating creative 

behavior and creative products (Chan & Chan, 1999; 

Runco & Johnson, 2002). Importance of study into 

beliefs about 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.  

Educatorsô beliefs about creativity and creativity 

development are especially important because of the 

nurturing role of their work. Study into educatorsô 

beliefs about creativity may facilitate understanding 

of educatorsô behaviors, decision making and 

teaching practices in educational settings (Andiliou & 

Murphy, 2010). 

Previous research into educatorsô beliefs about 

creativity pointed to a general positive attitude 

(Aljughaiman & Mowrer-Reynolds, 2005; Runco, 

Johnson & Bear, 1993). As some studies have shown, 

educators generally believe that creativity can be 

developed (Fryer & Collings, 1991; Kampylis, Berki 

& Saariluoma, 2009). However, inconsistencies in 

educatorsô beliefs about creativity development have 

also been noted. For example, some studies found 

that although educators believe that creativity can be 

developed, they do not perceive themselves 

accountable for creativity development (Aljughaiman 

& Mowrer-Reynolds, 2005). Other studies have also 

pointed that educators may not perceive themselves 

as trained to design creative activities and support 

creativity (Mullet, Willerson, Lamb & Kettler, 2016). 

Educatorsô workload and standardized assessment 

were experienced as some of the disabling factors in 

supporting creativity (Andiliou & Murphy, 2010). 

Goals of the Study 

In our previous studies the Expert Model of 

Supporting Creativity was developed by means of 

inductive qualitative analysis (Maksiĺ & Pavloviĺ, 

2009; 2011). The model included the following 

components: teaching/compulsory activities, 

extracurricular/free activities, educational climate, 

study program, teachers, managing creativity, and 

partnership for creativity. The goal of this study was 

to identify educatorsô beliefs about creativity 

development of children and youth in educational 

setting by applying the Model.  

Method 

Participants 

Research participants included educators from 

preschools (N=116), primary schools (N=244), 

secondary schools (N=262) and universities (N=46). 

In case of preschools, primary schools and secondary 

schools over 90% of participants were teachers, while 

the rest of the participants were school administration 

and management. All participants from universities 

were teachers. 
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Instrument 

Implicit theories of creativity questionnaire (ITC-Q) 

with multiple open-ended and closed questions was 

administered (Maksiĺ & Pavloviĺ, 2009; 2011; 

Pavloviĺ & Maksiĺ, 2019). Questions referred to the 

nature and manifestations of creativity, and the 

possibility for the development of creativity during 

formal education. In this paper we analyzed answers 

to one open-ended question regarding the potential 

for creativity development in educational settings at 

the level of formal education at which the educator is 

engaged (How can educational institution contribute 

to the development of creativity?). 

Data analysis 

Data were analyzed using thematic analysis with a 

predefined coding scheme based on the Expert Model 

of Supporting Creativity (Maksiĺ & Pavloviĺ, 2009; 

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 categories from the Model. 

Rao-Scott ɢ2 was used to analyze differences in 

beliefs about creativity development (Decady & 

Thomas, 2000).  

Results 

Support of teaching/compulsory activities, 

stimulating educational climate and managing 

creativity dominated teachersô beliefs about nurturing 

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 

of relationships among teachers and students that 

appeared in teaching/compulsory and 

extracurricular/free activities and had an impact on 

them. Managing creativity was the type of support 

related to the recognition, direction, and monitoring 

of creativity. 

Supportive teaching and compulsory activities 

included learning through research, problem solving, 

work on tasks that demand creative answers, 

independent and teamwork, etc. Extracurricular and 

free activities related to students' interests and to 

offer them opportunities to learn more about their 

area of interest as well as to get to know other areas 

where they can develop new interests. The 

stimulating educational climate allowed students to 

express their opinions and make their own choices 

while learning. Encouraging teachers valued 

creativity and served as models who inspire their 

students to be creative. Supportive study programs 

were related to real life issues, and relevant for 

students. The partnership for creativity was related to 

social consensus on the importance of creativity and 

the provision of systemic public support. 
However, statistically significant differences were 

identified in educatorsô beliefs about the contribution 

of educational institutions in creativity development 

(Rao-Scott ɢ2(N = 605, df = 21) = 62,64, p0̓,001). 

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 11 

Educatorsô beliefs about supporting creativity 

Level of 

education 

Types of supporting creativity (f) 
Total 

participants 
Teaching Climate Extra- 

curricular 

Program Teacher Managing Partnership 

Pre-School 49 43 50 5 22 36 31 110 

PrimarySchool 85 60 45 13 28 61 23 219 

Secondary 

School 
106 75 55 19 31 65 22 235 

University 23 10 1 7 12 9 3 41 

Total responses 

263 188 151 44 93 171 79 

        605 

 

989 

 
1 Types of supporting creativity: Teaching/compulsory activities, Educational climate, Extra-curricular/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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Discussion 

The analysis points to a shift in focus from the child 

and the systemic support, in the beginning of the 

formal education, to the focus to the teacherôs role at 

the end of formal education. This finding may be to 

some extent surprising as all levels of formal 

education would require a focus on partnership and 

systemic support in creativity development. It may 

indicate the real situation in the treatment of 

creativity in educational institutions at different 

levels. 

In comparison to previous studies (Aljughaiman & 

Mowrer-Reynolds, 2005), we found that educators 

tended to perceive themselves as accountable for 

creativity development of learners, which is a 

promising piece of information. However, the lack of 

the systemic perspective in supporting creativity 

through partnering with all relevant stakeholders 

stands out as a potential disabling factor in our study. 

The findings further point to a need for raising 

awareness about educatorsô beliefs and their 

implications for learnersô creativity. Moreover, we 

may point to a need for transforming educatorsô 

beliefs towards a more balanced and learner centric 

views at all levels of education. For future research 

and policy making remains the challenge of 

transforming educatorsô beliefs so that the necessary 

focus on developmental needs of children and youth 

is provided, as well as the systemics perspective of 

creativity development in society. 

Conclusion 

In this study we identified educatorsô beliefs about 

creativity development of children and youth in 

educational setting by applying the Expert Model of 

Supporting Creativity. Identification of different 

types of beliefs can be the first step in the process of 

changing these beliefs at the individual, institutional 

and societal level. Recommended interventions for 

changing educatorsô beliefs include different types of 

professional and organizational development 

activities. 
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Abstract 

Studies showed that female students have lower 

Mathematics self-efficacy 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 gender role 

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 gender 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 

Expectancy-Value theory. While no gender 

differences in the achievement and self-efficacy 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 Mathematics, 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 gender-related values of 

the students from our sample. 

Keywords: Motivation; Achievement; Gender; 

Gender Role Identification; Mathematics 

 

Introduction  
Despite considerable efforts to change current 

educational and employment practices, males 

continue to be overrepresented 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 Western countries (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 boys (Pavloviĺ-Babiĺ & 

Baucal, 2012; Videnoviĺ & Ļapriĺ, 2020). However, 

female students remain underrepresented in the 

STEM related study programmesô fields in higher 

education (RZS, 2017). 

In this research we draw on Expectancy-Value 

Theory (Eccles, 1983; 2009). Relying on this theory, 

boysô higher performance in Mathematics can be 

explained by their higher Mathematical self-concept 

or Mathematics self-efficacy, and greater valuing of 

Mathematics, compared to girls. Studies have mostly 

validated this assumption ï boys express more 

confidence than girls in their Mathematic competence 

(Watt & Eccles, 2006) and more interest in 

Mathematics (OECD, 2015; Eccles & Wang, 2016; 

Jacobs et al., 2002). Girlsô interest in Mathematics 

decreases as they move through adolescence 

(Lubinski & Benbow, 2006), so even highly talented 

girls tend to avoid math-intensive careers and opt for 

people-oriented careers with clear social purpose 

(Watt & Eccles, 2006). Additionally, girls show 

higher levels of Mathematics related anxiety and 

report lower levels of Mathematics self-efficacy and 

intrinsic and extrinsic motivation for learning 

Mathematics (OECD, 2015).  

Femaleôs poorer achievements in Mathematics 

can also be explained by the stereotype threat (Steele 

et al., 2002). Girls who themselves hold stereotypes 

about womenôs efficacy in Mathematics tend to have 

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 they attribute 

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 relationship 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 b) if 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 first- and fourth-grade 

students (Mage=16.25), 68% being females. Their 

participation was voluntary.  

Instruments 
Students filled out the questionnaire that included 

questions on their gender, school achievement 

(Ăexcellentò, Ăvery goodò, Ăgoodò, and 

Ăsatisfactoryò), and the mark in Mathematics (2-5, 

with 5 representing the highest mark), in the previous 

school year. The motivation in Mathematics was 

assessed through the single-item five-point Likert 

type scales for mathematical self-efficacy 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 

Inventory (Bem, 1974), which consists of ten 

masculine and ten feminine traits. Participants were 

asked to assess themselves on these traits on a seven-

point Likert type scale. Reliability of both subscales 

was good (ŬMasculinity = .89, ŬFemininity = .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 Man-Whitney test 

and t-test in IBM SPSS 25.0. 

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

school achievement (81.9%) and that they generally 

had high marks in Mathematics (see Table 1). 

Studentsô Mathematics Self-efficacy was somewhat 

higher than their belief that Mathematics is important 

(see Table 1).  

Correlational analyses (see Table 1) showed that 

Mathematics Self-Efficacy and Mathematics Value 

correlated positively, but moderately with 

Mathematics Achievement, and with each other. 

Neither Masculinity nor Femininity correlated 

significantly with achievement and motivation 

measures.

Table 1. Descriptive statistics and correlations of 

variables 

Variable M SD 

Correlations 

S.Achiev M.Achiev 
M.Self-

eff 
M. 

Value 
Feminin. 

M.Achiev. 4.21 1.02 
 

.63** 

    

M.Self-eff. 5.13 1.83 
 

.25** 
.41**    

M.Value 4.53 2.09 .26** .41** .52**   

Feminin. 5.28 1 .14 .11 -.05 .09  

Masculin. 5.53 .76 -.01 .03 .09 .06 -.15* 

* p < .05, ** p < .01; Correlations of School Achievement are 

calculated using Spearmanôs Rho coefficient, while the 

correlations of the other five variables are calculated using Pearson 

correlation coefficient.  

 
Gender differences 
There were no gender differences in School 

achievement (U = 4376.5, p = .59), nor in 

Mathematics achievement (t (203) = .75, p = .56). 

Females and males did not differ in the reported 

levels of Mathematics Self-efficacy, 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, while Masculinity 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 
 

 

*df = 204 

 

Correlation analyses between gender 

identification scales and achievement and motivation 

measures showed positive but low correlation 

between Femininity and Mathematics achievement (r 

= .19, p = .02) in the subsample of female students, 

while no other significant correlation was found. 
 

Discussion and conclusion 
High self-efficacy and performance of female 

students can be discussed in the light of growing 

popularity of STEM fields, particularly computer 

science, among youth due to good employment 

opportunities. Gender gap in STEM engagement 

proved to be lower in countries with less stable 

Variable 
M SD 

t*  p 
Girls Boys Girls Boys 

M.Self-
Eff. 

5.06 5.26 1.78 1.92 .71 .48 

M.Value 4.3 5.03 2.06 2.09 2.36 .02 

Feminin. 5.34 5.15 1.04 0.92 -1.23 .22 

Masculin. 5.12 5.45 0.77 0.69 2.93 .004 
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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 

students 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) in more detail. 

As for the relationship between gender role 

identification and Mathematics-related outcomes, our 

study showed that girls who identify more strongly 

with their gender tend to have better Mathematics 

achievement. This is opposite to previous findings 

(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 therefore ï less 

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; Vulperhorst, 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 

qualitative data on gender role identification. 
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Abstract 

Teachers are ranked high among burnout-affected 
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 burnout, TEI 
and DSB, also testing for potential moderating effects 
of TEI in the DSBïburnout association. Participants 
were 70 subject teachers (Mage=41.78), who completed 
the Trait Emotional Intelligence Questionnaire-SF; the 
Maslach Burnout Inventory-Educator Survey; and the 
School Disruption Scale. Both TEI and DSB had 
statistically significant zero-order correlations with 
burnout (which, as expected, were of opposite 
directions), and together explained a substantial 
portion of the variance in all burnout dimensions. 
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 from work-related 
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 by TEI.  

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 personal-level effects (see Chang, 2009 

and Mérida-López & 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)ï

feeling emotionally overwhelmed by intense 

interactions with students, parents, and colleagues; b) 

depersonalization (DP)ïnegative attitudes and 

malevolence toward the students and a diminished 

feeling of competence; and c) reduced personal 

accomplishments (PA)ïnegative (self-)assessment of 

job performance and achievement. 

Factors Related to Burnout in Teachers 

The whys of teachersô occupational distress are 

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, self-esteem, coping, resilience), as 

well as available social support (from family and 

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 management), as 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 individual and 

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 (TEI) is defined as a 

constellation of self-perceptions regarding oneôs 
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typical behavior and performance in the socio-

emotional realm (Petrides, 2010). High 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) summarize previous findings 

to conclude that there is a tight relationship between 

TEI and well-being in the workplace, since those 

with high TEI are more likely to see themselves as 

efficient, experience positive emotions, pursue 

constructive relationships, and treat life challenges in 

a way that promotes well-being, 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 (and examination) in an 

intentional and repeated manner. DSB includes 

neglect of time schedule (e.g., late arrival, early 

departure, skipping), disrespect of classroom rules 

(e.g., chatting, drinking, eating, texting, sleeping), 

inappropriate communication (e.g., shouting, arguing, 

dominating, challenging), and ignoring instructions.  

Närhi and colleagues (Närhi, Kiiski, & Savolainen, 

2017) conclude that DSB has severe negative impacts 

on studentsô school achievement and postschool 

adjustment, and that it increases work-related stress 

and reduces well-being for teachers.  

The Current Study 

The upsurge of positive psychology has led to a 

proliferation of studies investigating personal 

resources in alleviating burnout (Otero-López et al., 

2014). The current study builds 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 DSBïteacher burnout relationship. 

 

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 years (M=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 EI. The Trait Emotional Intelligence 

Questionnaire-SF (TEIQue-SF; Petrides, 2009) was 

used to assess TEI and its four factors: Well-Being 

(WB), Self-Control (SC), Emotionality (Em), and 

Sociability (Soc). 

Burnout.  The Maslach Burnout Inventory-Educators 

Survey (MBI-ES; Maslach et al., 2012) was used to 

assess the three burnout dimensionsïEE, DP, and PA. 

Disruptive student behavior. The School Disruption 

Scale (SDS; Veiga, 2011) was used to obtain 

teachersô evaluations of the occurrence of DSB in 

their work environment. 

Results 

Table 1 presents the descriptive statistics referring to 

levels of burnout, TEI, and DSB in the present 

sample, as well as their intercorrelations. 

 

Table 1: Descriptive statistics and zero-order correlations of burnout, TEI, and DSB 
 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** .57** 1.00    

Soc -.23 -.21 .40** .57** .49** .53** 1.00   

TEI -.38** -.36** .49** .83** .80** .85** .77** 1.00  

DSB .41** .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. EEïEmotional Exhaustion; DPïDepersonalization; PAïPersonal Accomplishment; WBïWell-Being; SCïSelf-Control; 

EmïEmotionality; SocïSociability; TEIïglobal trait emotional intelligence score; DSBïdisruptive student behavior. 
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A regression model comprising TEI and DSB 

successfully predicted burnout by explaining 27% of 

EE (F(2, 67) = 12.56, p < .001),  21% of DP (F(2, 67) = 

9.08, p < .001), and 31% of PA (F(2, 67) = 15.13, p < 

.001) variability. In all three cases, both TEI and 

DSB were significant predictors. Additional 

moderation analyses, conducted to test for any 

interaction effects between TEI and SDB, revealed 

that each predictor had an independent and direct 

effect on the examined criteria. 

Discussion and Conclusions 

The purpose of the current study was to examine the 

relations of DSB and TEI with burnout in teachers. 

An additional goal was to test for moderation by TEI 

in the DSB ïburnout relationship. 

As expected, both DSB and (global) TEI were 

statistically significantly and moderately associated 

with burnout, yet in opposite directions: DSB was 

positively related to EE and DP, and negatively to 

PA, while the reverse was true of TEI. The above 

pattern corroborates the assumed role of TEI as a 

protective factor and of DSB as a risk factor in the 

emergence of burnout in teachers. The slightly larger 

correlation of DSB with EE (than with DP and PA) is 

also in line with previous research (Otero-López et 

al., 2008) and quite understandable, as an immediate 

consequence of DSB is likely to be teachersô 

increased emotional effort to overcome their 

frustration with and provide containment for the 

student. In accordance with Fiorilli et al.ôs (2019) 

findings, the TEI factors of Well-Being and Self-

Control emerged as the strongest correlates of 

burnout, suggesting that TEI entails the personal 

resources to deal with work-related challenges 

mainly in terms of high self-esteem, general 

optimism, and the ability to manage stress and 

regulate oneôs own emotional reactions. 

As shown by regression analyses, DSB and TEI 

jointly explained a substantial proportion of 

variability in all three burnout dimensions. The 

effects of both predictors were direct and there was 

no moderation of the DSBïburnout association by 

TEI. One important implication of this finding is that 

teachers may benefit from trainings which address 

both their emotional self-efficacy and their capacities 

to manage studentsô behavior in class. Nevertheless, 

the same finding also suggests that external factors of 

teachersô burnout, such as DSB, cannot be cancelled 

out by internal/personal resources, such as high TEI: 

To reduce the risks of teachersô burnout, it may be 

necessary to introduce both individual and 

organizational-level measures.   
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Abstract 

There are very few brief cognitive ability tests available 
for educational and other general research. The goal of 
this study was to offer a preliminary psychometric 
validation of the short, royalty free, 11-task ICAR 
Matrix Reasoning (MR) test in educational 
research setting, in Serbian culture. Three 
samples (from the Republic of Srpska) were 
used: elementary school 9th graders (N=510), 
high school 4th graders (N=544), and university 
students (N=508). Results show that the 
proposed single factor MR model has good fit. 
Under 2PL IRT model, items have moderate to 
high discrimination and difficulty around the 
middle of the latent trait. Most of the test 
information value resides in the middle-to-upper 
end of the latent trait. There is no significant 
differential item functioning between the 
samples or genders. ICAR MR scores have the 
highest correlation with the GPA of elementary 
school students (r= .39), followed by high school 
students (r= .26), and university students (r= .11). 
ICAR MR test scores also correlate highly with 
the ICAR Progressive Matrices test (r= .52; value 
available only for the elementary school 
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 the 
Serbian culture. 

Keywords: matrix reasoning; short intelligence test; 
item response theory (IRT); ICAR Project 

Introduction  

Short intelligence tests represent convenient way of 

conducting cognitive ability testing in educational 

research. However, there are very few such tests 

available, especially royalty free (Condon, & Revelle, 

2014; Dworak et al., 2020). 

ICAR project is a collaborative initiative of several 

reputable universities aimed at offering various ófree 

of chargeô cognitive tests to general research public 

(Condon, & Revelle, 2014; Dworak et al., 2020), 

Some of these tests have already been preliminary 

validated in the Serbian culture (e.g., Jankovski et al., 

2017). Other ICAR measures have been used in 

research from the Serbian culture, but without prior 

formal psychometric validity studies. Most notably, 

this includes a short ICAR Matrix Reasoning (MR) 

test (Condon, & Revelle, 2014), which has been 

utilized in several educational studies to date (e.g., 

Lugonja et al., 2018; Subotiĺ et al., 2019). Given its 

short length and royalty free status, ICAR MR test 

potentially could be an excellent choice for a rough, 

fast cognitive ability assessment in educational and 

other general research setting. 

The goal of this research was to conduct a 

psychometric validation of the ICAR MR test on 

elementary school, high school, and university 

educational levels in the Republic of Srpska. This 

should offer the first insight into psychometric 

characteristics, including convergent and criterion 

validity of the ICAR MR test in the Serbian culture. 

mailto:sinisa.subotic@pmf.unibl.org
mailto:jobaosic@gmail.com
mailto:andjelavelimir97@gmail.com
mailto:marija.mal.1996@gmail.com
mailto:bojanaljubomihajlovic@gmail.com
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Method 

Sample 

Three Republic of Srpskaôs samples were used: 

elementary school students (N=510; 52.2% females), 

high school students (N=544; 57.7% females), and 

university students (N=508; 58.5% females). Both 

elementary and high school subsamples were 

comprised of the final school year students, i.e., 9th 

elementary school grade (M=14.52, SD=1.07 years 

of age) and 4th 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% 1st year, 28.9% 2nd year, 36.0% 3rd year, 

25.0% 4th year, 2.6% 5th year; age: M=27.07, 

SD=10.52 years). 

Measures and procedure 

ICAR MR test (Condon, & Revelle, 2014) comprises 

of 11 matrix reasoning tasks similar to the Ravenôs 

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 project (Condon, & Revelle, 2014), 

was used as a convergent validation measure for the 

MR test. This test also resembles Ravenôs 

progressive matrices. It has 30 tasks, with eight 

possible distractors. This test has been examined in 

Serbian culture, showing acceptable properties 

(Jankovski et al., 2017). 

Data were collected using a pan & paper 

procedure. School samples data were collected during 

the 2017/18 school year, as a part of the UNICEF 

supported project entitled ñEstablishing a referral 

mechanism for supporting children in the schools of 

Republika Srpskaò. University sample data were 

conducted mostly during the 2018/19. academic year, 

as a part of several academic research projects. All 

respondents completed the ICAR MR test, while only 

the elementary school students completed the ICAR 

PM test in addition. Tests were administered without 

a specific time constraint. 

Analyses were done in ójamoviô (The jamovi 

project, 2020), óltmô (Rizopoulos, 2006), and ómirtô 

(Chalmers, 2012). 

Results 

Latent structure of the 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 (Mȿ=.56).  

 

Table 1: ICAR MR test IRT analysis 

 

No. b a I  (% 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 (71.99) 
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) 

 

There are mostly no notable residual correlations 

between the items (the highest std. LD is .14). Also, 

there is no significant differential item functioning 

between the student and gender groups. Note that the 

test also has acceptable to good internal consistency 

according to classical test theory: Ŭ=.84, ɤ=.74. 

Results of the 2PL IRT analysis are shown in Table 

1. Items difficulty varies from a moderate 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 discrimination (i.e., 1.35<a<1.69), 

while the remaining eight have moderate 

discrimination (i.e., 0.65<a<1.34).  

 
Figure 1: MR test individual item information 

between -3 and 3 logits. 
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Figure 2: MR test total information between -3 and 3 

logits. 

 

Most items have slightly higher information (I) 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 that same middle-to-upper 

interval (Figure 2). 

Test means are the lowest in elementary school 

subsample (M=3.84, SD=2.53), followed by high 

school subsample (M=4.56, SD=2.48), with the 

highest values in university subsample (M=5.42, 

SD=2.98). 

MR test scores have the highest correlation with 

the GPA for elementary school students (r= .39, 

p<.001), followed by high school students (r= .26, 

p<.001), and university students (r= .11, p=.017; 

note: correlation adjusted for the years of study). 

ICAR MR test scores correlate highly with the 

ICAR PM test (r= .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 test appears 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 

scores than younger students, the test shows no 

ñbiasò, i.e., DIF, making direct comparisons between 

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 correlation 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 

participantsô GPA, with the value decreasing as the 

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 

óthe briefnessô of the test and the lack of the 

correction for a range restriction (Wiberg & 

Sundström, 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 university GPA 

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 assessment. However, further 

studies should conduct a more thorough examination 

of the ICAR MRôs convergent and criterion validity, 

considering more education levels and a wider range 

of cognitive ability and academic achievement 

measures. 

Test permissions should be obtained from The 

International Cognitive Ability Resource (ICAR) 

project (https://icar-project.com/). 
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Abstract 

Science-related misconceptions & ñmythsò are 
related to various negative academic and socio-
economic outcomes. We wanted to determine the 
prevalence of common scientific misconceptions 
among university students and their association 
with several relevant correlates, namely: 
studentsô GPA, intelligence, personality, and 
attitudes towards science (ATS). The sample 
comprised 516 Republic of Srpskaôs (B&H) 
university students (58.9% females) of various 
years and fields of study. The results show that 
the average score of correct answers about 
scientific misconceptions is around theoretical 
middle, with its significant correlates being 
higher intelligence, lower Neuroticism, and 
positive ATS. Correlations with ATS diminish 
but persist even when other examined variables 
are controlled for. Overall, GPA is a poor 
correlate of scientific misconceptions 
knowledge, the effect of personality is mostly 
limited to Neuroticism, with intelligence, and 
especially ATS, being weak but consistent 
correlates. Since intelligence is arguably 
unchangeable, this implies that an improvement 
in university studentsô ATS might be a potential 
part of the strategy for improving their scientific 
literacy. 

Keywords: scientific literacy; attitudes towards 
science; GPA; Big 5 personality; intelligence 

Introduction  

Acceptance of science-related misconceptions or 

ñmythsò has been shown to have detrimental effect 

on scientific literacy and, in turn, predicts anti-

scientific attitudes, lower academic achievement, and 

can arguably even lead to wider undesirable socio-

economic outcomes (Hazen & Trefl, 2009; Osborne 

et al., 2003; Swami et al., 2012). 

A large proportion of scientific literature on this 

topic deals with psychology myths and 

misconceptions (e.g., Lilienfeld et al., 2010), beliefs 

in a broader range of human- and non-human-related 

science myths (e.g., Swami et al., 2012), or some 

specific, individual myths (e.g., óthe giant skeleton 

mythô; Swami et al., 2016). 

In this study, we wanted to examine a prevalence 

of common scientific misconceptions among the 

university students in the Republic of Srpska, 

focusing on the topics from the natural sciences and 

mathematics domains.  

Furthermore, in order to better understand the 

misconceptions trends, we wanted to determine their 

association with several relevant correlates, 

established in previous research (Hazen & Trefl, 

2009; Hong & Lin, 2011; Osborne et al., 2003; 

Standing & Huber, 2003; Swami et al., 2012; Swami 

et al., 2016; Trautwein & Lüdtke, 2007), namely: 

studentsô GPA, general intelligence, Big 5 

personality, and attitudes towards science (ATS). 

Method 

Sample comprised 516 Republic of Srpskaôs (B&H) 

university students (58.9% females; average age: 

mailto:sinisa.subotic@pmf.unibl.org
mailto:dejan.kantar@ff.unibl.org
mailto:milana.damjenic@ff.unibl.org
mailto:ivana.zecevic@ff.unibl.org
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M=22.60 (SD=2.94) years) of various years and 

fields of study. 

The students self-reported their GPA, completed a 

short Big 5 personality questionnaire (John et al., 

1991; John et al., 2008; Lang et al., 2011) and 

ICARôs short matrix reasoning, i.e., general 

intelligence test (Condon, & Revelle, 2014).  

Students also completed the ATS questionnaire 

adapted for this study from previous unpublished 

working drafts. Parallel analysis (Subotiĺ, 2013) 

suggests three ATS factors (54% of explained 

common variance), named as: Antipathy towards 

science and scientists (AS; 8 items, e.g.: ñScientific 

facts are given more credit than they deserve.ò; 

ɤ=.92), Importance and affinity towards science (IS; 

7 items, e.g.: ñScience makes our lives better and 

easier.ò; ɤ=.81), and Deficiency of science (DS; 6 

items, e.g.; ñScience canôt answer the majority of 

lifeôs most important questions.ò; ɤ=.73). 

Scientific misconceptions were measured by 29 

true-false questions about basic scientific facts and 

reasoning on which people are commonly mistaken, 

covering fields of mathematics, physics, chemistry, 

biology, and earth sciences & ecology. The questions 

compiled for this study were selected via consensus 

from the larger misconceptions pool created by the 

University of Banja Lukaôs Faculty of Natural 

Sciences and Mathematics graduate students, as a 

part of the semestral Psychology course research 

project. Examples of the topics included in the 

selection are: vaccines causing autism, dinosaurs and 

human coexisting, basic probabilistic reasoning, etc. 

Data was collected using an anonymous pan & 

paper procedure. 

Statistical significance of the effects was assessed 

using the Bayes factor ï BF10, implemented in JASP 

(JASP Team, 2020), which represents the HA:H0 

probability on a given dataset; values of BF10>10 

suggest substantial, and BF10>100 suggest strong 

support for the HA (Lakiĺ, 2019; Wetzels & 

Wagenmakers, 2012). 

Results 

The results show that the average score of correct 

answers about scientific misconceptions is around 

theoretical middle of 14.5: M=14.96, SD=4.06. The 

most prevalent scientific misconceptions are shown 

in Table 1. 

Table 1: The most prevalent scientific 

misconceptions. 

Claim  

(Scientific 

Misconception) 

Truth 
% 

Wrong 

According to theory of 

evolution, humans 

came from monkeys. 

Theory of evolution 

views both humans 

and ñmonkeysò as 

modern animals, with 

common ancestry, 

none came from the 

other. 

80 

For optimal health, 

everyone should drink 

8 glasses of water per 

day. 

This is arbitrary, and 

the amount of water 

needed is very 

individual and 

generally well 

autoregulated, there 

is no need to 

consciously count it 

to a specific number 

of glasses. 

79 

Wearing metal jewelry 

or talking on a cell 

phone during storm 

makes you more likely 

to get struck by 

lightning. 

Lightning occurs on 

too large of a scale to 

be influenced by 

small ground objects 

such as jewelry or 

phones. 

76 

Synthetic chemicals 

are more toxic than 

their natural 

counterparts. 

If they have identical 

molecular structure, 

there is no functional 

difference between a 

substance that is 

synthesized in a lab 

and that same 

substance extracted 

from a ñnatural 

sourceò. 

72 

Substances can be 

divided into two 

distinct groups: toxic 

and non-toxic. 

Substances are not 

inherently toxic or 

non-toxic, as it is all 

about the dosing (in 

relation to who 

exactly is taking 

them). 

72 

Mixing up all the 

colors produces white. 

This works only for 

the additive mixing 

of projected light, not 

for the so-called 

subtractive mixing of 

paints or inks, which 

will, in fact, produce 

black (or something 

close to it). 

72 
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The average score of correct answers about 

scientific misconceptions significantly correlates (all 

BF10s>100) with higher intelligence (r= .27), lower 

Neuroticism (r= -.17), lower AS (r= -.27), higher IS 

(r= .19), and lower DS (r= -.19). 

Note that correlations with ATS dimensions 

diminish but persist (all BF10s>10) even when other 

examined individual differences variables are 

controlled for (AS: r= -.18; IS: r= .15; DS: r= -.15).  

For individual misconceptions, all supported 

correlations (i.e., BF10s>10) are of a small intensity 

(rs fromƅ.14ƅ to ƅ.23ƅ). There is 1x positive 

correlation with the GPA, 7x positive correlations 

with intelligence, 2x negative correlations with 

Conscientiousness (suggesting lower chances of 

answering correctly on ñmen evolving from 

monkeysò and ñbulls disliking color redò questions), 

2x negative correlation with Neuroticism, 9x negative 

correlations with AS, 1x positive correlation with IS, 

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, 

hydration, ónaturalô and ótoxicô chemicals, mixing of 

colors, and the 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 mostly limited 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 ómake senseô in uncertain situations) 

(Bordia et al., 2006; DiFonzo, & Bordia, 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 and ï negative, as it predicts a lower chance 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 students were more likely to ópick upô 

what they mistakenly thought was a correct 

information.  

Intelligence, and especially ATS, are weak but 

consistent (and robust) correlates of scientific 

misconceptions. Since intelligence is arguably 

unchangeable, an improvement in university 

studentsô ATS might be a meaningful part of 

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 something that at least can be reasonably 

hypothesized (Osborne et al., 2003) and is worth 

looking into, given that ATS are arguably easier to 

change than other aspects of personality. 
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Abstract 

The aim of this study was to assess the development of 

children currently living in a Children's Home in Bosnia 

and Herzegovina. The sample consisted of 16 children 

(6 boys). The children differed in terms of the current 

age (0 to 8 years), the age at which they were admitted 

to the Childrenôs Home (2 months to 6 years), and the 

number of years spent there (3 months to 7 years). 

Childrenôs development was assessed using the 

Developmental Behavioral Scales (DBS, Piġtoljeviĺ, 

Zubļeviĺ, & Dģanko, 2016) and the Developmental 

Test Ļuturiĺ (DTC, Ļuturiĺ, 2007). The results on the 

DBS show that most children did not reach the 

minimum considered as age-appropriate development in 

the areas of language, motor and cognitive development 

(13, 12 and 11 out of 16 children respectively). One half 

of the children did not reach that minimum in social 

development and self-help (8 and 7 out of 16 children 

respectively). The results on the RTĻ confirm this trend, 

showing that only 3 children can be categorized as 

developing appropriately for their age. In general, the 

higher the number of years spent at the Childrenôs 

Home and the lower the age of admittance, the bigger 

their developmental delays are. Our results confirm the 

need for intervention programs that would stimulate the 

development of these children until the conditions are 

met for them to leave the Home. 

Keywords: early development; children without parental care; 

institutional care; developmental delay  

Introduction  

Institutional care is often associated with developmental 

delays and problems in different areas of development, 

particularly in physical growth, brain growth, cognition, 

attention, and atypical attachment development (for a recent 

review, see van IJzendoorn et al., 2020). The largest delays 

typically occur when institutionalization takes place in 

infancy and early childhood, while severe emotional 

deprivation can have an effect on a range of outcomes 

including cognitive impairment, disinhibited social 

engagement, inattention and hyperactivity (see, for example, 

Dozier et al., 2014; Smyke et al., 2009; Sonuga-Barke et al., 

2017; The St. Petersburg-USA Orphanage Research Team, 

2008; van IJzendoorn et al., 2020; Vorria, Ntouma, Rutter, 

2014).  

According to the latest available data, there were about 

2.435 children without parental care in Bosnia and 

Herzegovina in 2017 (UNICEF, 2017). 49.4% of these 

children were in institutional care, 36.2% in kinship foster 

care, and only 9.2% in non-kinship foster care. 87% of 

children placed in the institutions were younger than three 

(UNICEF, 2017). Due to demanding administrative 

procedures, prejudices towards upbringing of someone 

elseôs child, and fear of getting attached to a child that might 

be taken back to biological parents, very few families 

provide foster care, while adoption procedures are 

extremely long and complicated. Therefore, many children 

still spend their first years of life in collective care (Opening 

Doors for Europeôs Children, 2018). Since all available 

funds and efforts urgently need to be put in the 

deinstitutionalization process, there are practically no 

investments in early intervention programs for the youngest 

children residing in institutions.  

The Childrenôs Home where this study took place is a 

large public institution. Children are placed in groups of 

approximately ten to twelve children and two adults (one 

caregiver and one housekeeping staff) per eight-hour or 

twelve-hour shifts. In such conditions, the caregivers can 

take care of the childrenôs physical needs, health and safety, 

but can hardly work on additional stimulation of childrenôs 

development. Despite enormous efforts of the staff members 

to provide the best possible care to all children, a high 

number of children per one caregiver, high fluctuation of 

caregivers, and no time for individual one-to-one 

conversations and play-time between a child and an adult, 

potentially lead to structural neglect typically seen in 

institutional care (van Ijzendoorn, 2014), . 

The purpose of this study was to assess the development 

of all children under the age of eight currently living at the 

Childrenôs Home, in order to provide a baseline data for 

potential interventions.  

Method 

Sample 

16 children (6 boys) participated in the study. The children 

differed in terms of their current age (range 1 to 7 years), the 

age of admission (range 2 months to 6 years), and the 

number of years spent in the institution (range 3 months to 7 

years). All children under the age of three received regular 

daycare at the Home. Those older than three attended public 
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preschool or first-year school programs. None of the 

children were categorized as children with special needs. 

Instruments 

Developmental Behavioral Scales (DBS, Piġtoljeviĺ, 

Zubļeviĺ, & Dģanko, 2016) is a measure used for 

development assessment and is standardized on a 

representative sample of Bosnian-Herzegovinian children. 

Ten different scales cover the age from 1-72 months. The 

scales are divided into the following domains: 

speech/communication, motor development, cognitive 

development, socio-emotional development, and self-care. 

The Cronbachôs alpha reliability for all scales is ranging 

between 0.86 and 0.96, and inter-rater agreements between 

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

observable skills and behaviors, shown in a play-based test 

situation. The items that cannot be observed during the test 

situation (namely the self-help items which encompass 

skills such as independent eating, dressing or bathroom use) 

are answered by caregivers.  

Developmental test Ļuturiĺ (DTC, Ļuturiĺ, 2007), is a 

measure standardized for the population of Croatian 

children. The childôs result is formulated as an overall 

development quotient. The authors report .93 and .97 test 

reliability of DTC (age 0-2 and age 3-8 respectively) 

compared with Brunet-Lézine Scale (calculated with 

Pearsonôs correlation coefficient). Similar to the DBS, the 

scoring is based on observable demonstration of specific 

skills and behaviors. 

Results 

By comparing each childôs developmental status with the 

developmental norms typical for his or her age on both tests, 

we obtained the following results. As can be seen in Figure 

1, the results on the DBS show that most children did not 

achieve minimal age-appropriate skills in language, motor 

and cognitive development (13, 12 and 11 out of 16 children 

respectively). One half of the children did not reach minimal 

developmental milestones in social development and self-

help (8 and 7 out of 16 children respectively).  

 
Figure 1: Number of children per category of development 

on the DBS 

 

Based on the results on the DTC (see Table 1), only 3 out of 

16 children have an age-appropriate development quotient. 

 

Table 1: Number of children per category of development 

on the DTC  

Development Quotient (DQ) Categories 

 
Age-

appropriate  

Borderline  Delayed  

N 3 8 5 

Total 16 16 16 

 

Analysis of individual results suggests that the higher the 

number of years spent at the institution a 

And the lower the age of admittance, the bigger are the 

developmental delays. 

Discussion 

In summary, our data confirms that structural neglect, 

combined with pre-institutional trauma, can lead to 

developmental delays in all areas of development of young 

children (van IJzendoorn et al., 2020; Sonuga-Barke et al., 

2017). Our study extends this finding to a previously 

uninvestigated context - that of a large public institution in 

Bosnia and Herzegovina. 

The main limitation of our study is a very small sample, 

limited by the actual number of children under the age of 

eight placed at the Childrenôs Home at the moment of the 

study. However, it is adequate in the sense that it represents 

a diversity that characterizes most institutional groups of 

young children in the region, in terms of different life 

histories, different ages, different amounts of time spent in 

the institution, and different ages of admittance (Vasileiou, 

2018). Another important limitation is a behaviorally 

oriented measure of emotional development, which does not 

capture attachment related problems typical of this 

population - a problem that could be solved by using 

attachment-based measures in future studies. Although 

family-based care is undoubtedly the only adequate 

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, family-based 

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, 

low- or no-cost interventions should be designed in order to 

provide additional stimulation for each young child until the 

conditions are met for him or her to leave the institution. 

Our results were used to develop such an intervention, 

aiming to match each child with one dedicated volunteer, 

trained to deliver individually tailored, play-based activities, 
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thus helping the child to acquire age-appropriate skills 

(Tutnjeviĺ & Vilendeļiĺ, 2021).  
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Abstract 

Informal care, by its definition, is not (financially) 
remunerated, yet caretakers often provide material and 
financial support to their carers. While there is some evidence 
of financial transfers within parent-child caring dyads, extant 
literature lacks results on transfers to/from other members of 
one's social network and on differences regarding the type and 
intensity of care. To address this gap, we used nationally 
representative data from waves 6 and 7 of the Survey of 
Health, Aging and Retirement in Europe (SHARE). About 
one-tenth of participants were involved in transactional 
relationships (caring-receiving gifts or gifting-receiving care). 
They were more likely to give gifts to their carers than to 
other members of their social network, but the likelihood of 
gift-giving was independent of the type (i.e., paperwork, 
practical household, personal care) or intensity of care 
received. For older carers, receiving a large gift from 
caretakers was less frequent but more likely when caring was 
more intensive. The findings may indicate a potentially 
problematic subgroup of caretakers who feel obligated to 
"pay" for the care they receive while struggling financially. 
As the findings may represent only the tip of the 
'transactional' iceberg, further research should also explore 
smaller gifts and possible protective/risk factors associated 
with financial expectations and feelings of guilt within 
caregiving dyads. 

Keywords: informal caring; financial transfers; informal 
carers; older people; SHARE 

Introduction  

Informal care is defined as care of elderly and dependent 

persons by a person with whom a carer has a social 

relationship (Triantafillou et al. 2010). It is usually provided 

within families, households or other close social circles and 

ranges from helping the caretaker with paperwork to 

assisting with most (or all) activities of daily living. 

Therefore, two main groups are usually distinguished: 

BADL (basic activities of daily living; e.g., help with 

personal hygiene; Katz et al., 1963) and IADL (instrumental 

activities of daily living; e.g., grocery shopping; Greenberg 

& McCabe, 2018; Lawton & Brody, 1969). They differ not 

only in terms of temporal intensity, but also in terms of 

(psychological) burden for caretakers and carers (Oliveira & 

Hlebec, 2016). 

As informal care is usually not formalized, it is not 

financially remunerated in the form or a regular wage. 

However, caretakers often provide material and financial 

support to their carers in the form of gifts or monetary 

transactions as a reward for their help (e.g., Buch, 2014; 

Hammer & Österle 2003).  

There is some research showing that children are likely to 

receive financial transfers from their elderly parents when 

caring for them (Alessie, Angelini & Pasini, 2014; Cox & 

Rank, 1992; Norton, Nicholas, & Huang, 2013), but less is 

known about transfers to/from other members of caretaker's 

social network. In addition, there is a gap in extant literature 

regarding the likelihood of care reimbursement depending 

on the type (i.e., BADL, IADL) and intensity, which may 

vary even within the same type of care (e.g., if more than 

one carer cares for the same caretaker, the burden is shared 

among them). As older people are often financially 

vulnerable, transfers in exchange for care (or the perceived 

need to provide it) can place both financial and 

psychological strain on them.  

In the present study, we therefore investigated how 

prevalent so-called transactional relationships (i.e., gifting 

for care; see Tomini, Groot & Tomini, 2016) are in a 

representative sample of Slovenian old people. Moreover, as 

the data we used were part of an international longitudinal 

study (Survey of Health, Aging and Retirement 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 

examined which carers receive gifts when they provide care. 

While we expect children to be the most likely recipients of 

financial and material gifts (in part because the close family 

is considered a special form of economic microenvironment 

with more frequent exchanges of goods and help; e.g., 

Leopold & Raab, 2013), we do not expect them to be the 

only beneficiaries of the aforementioned transactions in 

caregiving dyads. Second, we tested whether the likelihood 

of financial and material transfer is higher when caring is 

more intensive in terms of activities (i.e., BADL versus 

IADL) and regularity. 

Methods 

Participants and procedure 

We used data from waves 6 and 7 of the Survey of Health, 

Aging and Retirement in Europe (SHARE; Bergmann, 

Scherpenzeel, & Börsch-Supan, 2019; Börsch-Supan, 

2020a;b; Börsch-Supan et al., 2013). The survey was 
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administered using computer-assisted personal interviews 

by trained interviewers and included self-assessment 

questions as well as reporting on other household members 

(some questions are also directly addressed to other 

household members). 

The nationally representative Slovenian sample included 

2884 participants (38.8% men) aged 50 to 101 years  

(M = 67.5, SD = 9.9). Although younger participants in the 

sample might not be considered old in terms of 

developmental psychology, the entire sample was retained 

to ensure comparability with other studies based on SHARE 

data. 

Measures 

In the study, we focused on two sets of questions. The first 

focused on caring (Did you give/receive help from outside 

your household over the past year?) with follow-up 

questions in which participants named up to three 

carers/caretakers, and reported the type (paperwork, 

practical help, personal care) and intensity (daily, weekly, 

monthly, less often) of care given or received. 

The other cluster related to giving and/or receiving larger 

gifts (Did you give/receive a (financial) gift of ú 250 or 

more over the past year?). Again, participants named up to 

three people to whom they gave gifts or from whom they 

received gifts. 

Results 

Distribution of relationships and transfers 

Based on their responses to two main questions, participants 

were categorized into 16 types of care/gift relationships, that 

group into altruistic (only giving or receiving gifts/care), 

transactional (caring-receiving gifts or gifting-receiving 

care), or reciprocal relationships (both giving and receiving 

either care or gifts; see Tomini, Groot & Tomini, 2016).  

Almost half of the participants were not in any of the 

three types of relationships (not giving or receiving care, nor 

giving or receiving gifts). Of the remainder, 82.1% were in 

altruistic relationships, 7.5% were in reciprocal 

relationships, and 10.4% were in transactional relationships 

(see Table 1).  

In the total sample, 579 participants reported receiving 

care, and 112 of those also gave material or financial 

transfers (hereafter: gifts) of more than ú 250 in the past 

year (19.3% of caretakers or 3.8% of the total sample). The 

majority of caretakers in transactional relationships indeed 

gave gifts to their carers (88.4%). Across the entire sample, 

these gifts accounted for more than half of all reported gifts 

(54.1%), and the majority of carers in the sample were also 

recipients of gifts (58.6%). 

Most gifts in transactional relationships were given to 

children (n = 80), some to grandchildren (n = 6), a friend  

(n = 4), son-in-law, niece, or other relative (all ns = 2), 

while sister, clergy, and a neighbor were all mentioned once 

as recipients of gifts. In addition, caretakers in transactional 

relationships were more likely to give to their carers than to 

other members of their social network (ɢ2(129) = 445.41,  

p < .000, V = .58, p < .000). 

Transfers and types of care 

With regard to the different types (i.e., paperwork, 

practical household, personal care) and intensity of care 

received by participants, the likelihood of giving within 

transactional relationships was not related to type (ɢ2(2) = 

2.09, p = .35), but was slightly more likely when care was 

more intense (rpb = .08, p = .048).  

Compared to 58.6% of carers who received gifts from 

participating caretakers, receiving a material or financial 

transfer from their caretaker was less common among older 

carers (i.e., respondents who reported being carers; 25.5%). 

Gifts received by older caretakers accounted for 19.3% of 

all gifts received by participants. As with gifts given by 

older caretakers, older carers were more likely to receive 

gifts when the care they provided was more intensive  

(rpb = .41, p = .005). 

Discussion 

While the results show that only a small percentage of the 

total population is in one of the "risky" categories, we must 

note that the sample included many participants who were 

not in any of the caring relationships. The percentages are 

 

Table 1: The distribution of participants into different types of gifting/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)   (3) (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)   (11) (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% 48.86% 

Notes: fields 1, 2, 3, 5, 6, 9, and 11 denote transactional relationships, fields 4 and 13 denote reciprocal, and fields 7, 

8, 10, 12, 14, and 15 denote altruistic relationships. Participants in field 16 were not involved in any type of caring-

gifting relationship. 
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therefore significantly higher if we consider only caretakers 

or if we consider the absolute numbers in the population. 

Moreover, the percentage of caretakers in transactional 

relationships appears to be increasing, and the trend is likely 

to continue in the future with demographic shifts in society 

and the changing nature of intra-family relationships (see 

Tomini, Groot & Tomini, 2016 for older data; Liu, Lu, & 

Feng, 2017). 

Given that older people often struggle financially, our 

findings may point to a potentially problematic subgroup of 

caretakers who are engaged in transactional caring 

relationships and feel obligated to "pay" for the care 

provided to them, despite having few resources to do so. 

Equally problematic could be carers' expectations of 

reimbursement, and a lack of care in the absence of this. 

Consistent with our expectations, receiving a gift was 

somewhat more likely when caring was more intensive, but 

the likelihood of gifting/receiving was not related to the type 

of care. While the modest relationships may be due in part 

to the dichotomous nature of the responses, the relationships 

may also be non-linear. It is not uncommon for informal 

carers involved in the high-intensity care of disabled people, 

for example, to also manage their finances and therefore not 

receive gifts from them. 

Older carers, on the other hand, were less likely to receive 

gifts, but the likelihood was more strongly related to the 

intensity of their care. This suggests, on the one hand, that 

older people are more altruistic (especially women; Eswaran 

& Kotwal, 2004; Tomini, Groot & Tomini, 2016), but also 

that reciprocal relationships outside of parent-child dyads 

are less common. 

The data we used are not ideal for examining financial 

and material transfers in caring dyads, and the results may 

therefore be biased in opposite directions. The questions on 

gifts only capture gifts of more than ú 250, while we assume 

that the majority of day-to-day reimbursements would be 

much smaller. The results could therefore only be 

considered as the tip of the 'transactional' iceberg, with 

smaller gifts also potentially problematic.  

On the other hand, the linkage of named individuals might 

not be perfect for all participants (e.g., "a child" is named as 

a carer and "a child" is named as the recipient of a gift, but 

they might be different children). Also, possible economic 

arrangements within the family were not considered (e.g., 

expectation of inheritance, prior help provided by the 

caretaker). Further research should therefore use more direct 

questions, explore smaller gifts, and possible protective and 

risk factors related to financial expectations and feelings of 

guilt within caregiving dyads. Nevertheless, money - 

especially within families - remains a taboo subject 

(Furnham, & Argyle, 2008; Romo, 2011), and the data from 

SHARE, although limited, allowed us to observe some 

general patterns that may be useful in planning future 

research and interventions aimed at promoting informal care 

without undue financial and material expectations. 
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Abstract 

The goal of this study was to develop and validate an instrument 

for the measurement of the trait of Conscientiousness (C), as 

conceptualized through the HEXACO model, but in middle 

childhood, children using their parentsô ratings. Following a 

pilot study that singled out the items with the best psychometric 

characteristics, the main study was conducted using a final 

instrument on a sample of 264 children, who were rated by their 

mothers and/or fathers. Four facets were extracted in both 

mothersô and fathersô ratings, as well as a higher-order factor. 

Results suggest that obtained factor structures deviate to some 

extent from the one proposed by the HEXACO model, with 

certain discrepancies between factor structures extracted from 

mothersô and fathersô ratings. We discuss these discrepancies as 

well as conceptual and practical problems that might arise from 

attempting to measure children's personality traits.  

Keywords: measuring childrenôs personality; children in middle 
childhood; conscientiousness; personality traits; 

Int roduction 

Conscientiousness (trait C) is one of the six core personality 

dimensions, as defined in the HEXACO personality model 

(Lee & Ashton, 2004). For adults, it refers to a person's 

propensity to maintain order, organize his/her time and 

environment, and to work and perform tasks thoroughly and 

diligently. As such, trait C is considered a crucial 

personality factor (Kim & Kochanska, 2019) that is 

implicated in various lifelong psychological and behavioral 

outcomes such as, but not limited to, health behavior, sexual 

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

adaptability. This suggests that C underpins important 

developmental outcomes and processes that can make an 

impact throughout childhood, indicating a need for reliable 

ways to measure it in younger children. In fact, previous 

research has shown that some of the characteristics of the 

facet-level traits of C in adults can also be observed in 

children (Tackman et al., 2017) ï a conscientious child is 

committed to completing obligations on time (Eisenberg et 

al., 2012) and is characterized by prudence and tidiness (Lee 

& Ashton, 2004). However, assessment of personality in 

children comes with an additional challenge when it comes 

to the nature of measurement. Self-report measures can be 

relatively restricted at a young age, with most of them being 

picture-based (e.g. Maĺkiewicz & Cieciuch, 2016), with 

limited sets of items, and limited variability of behaviors 

and indicators they encompass. Consequently, one solution 

is to employ rating measures as a more appropriate method 

of assessment in younger children.  

Aim of the study 

The overall goal of the study was to develop a 

conscientiousness rating scale for children in middle 

childhood and examine its psychometric and construct 

validity. Additionally, we wanted to compare its latent 

structure to the expected theoretical content of the 

HEXACO trait C. Finally, we wanted to inspect the 

diagnostic validity of the rating scale in its ability to predict 

gender differences, given that previous research suggests 

their existence (Lee & Ashton, 2004; Matthews et al., 2009). 

Method 

Instrument  

DOK-C The final instrument (Ŭ =.93) consists of 40 items, 

with 10 items mapping each of the four facets of HEXACO 

C ï Organization, Diligence, Perfectionism, and Prudence. 

Participants rate their children by indicating their agreement 



76 

 

with statements on a dichotomous (yes/no) scale. The items 

were selected based on a pilot study (N = 104, 87.5% 

mothers), where 83 items were assessed based on IRT 

model reliability, fit, separation, and item difficulty.  

Sample 

The sample was convenient, with a total of 264 children 

(58% girls) evaluated by 215 mothers (Mage=42, 

SDage=4.83) and 125 fathers (Mage= 41, SDage=5.08). There 

were 76 parenting couples rating the same child. Children 

were aged 7 (29%), 8 (49%), and 9 (22%) (Mage= 7.85, 

SDage=0.7). The sample was collected in two elementary 

schools in Belgrade, Serbia.  

Results 

Factor analyses 

EFA was conducted separately on mothersô and fathersô 

ratings, using the ML method with Promax rotation. In both 

cases, the values of the Kaiser-Meyer-Olkin and Bartlett's 

sphericity test were satisfactory (mothers: KMO=.825, 

Bartlettôs sphericity test ɢ2 = 2944.413, sig <.01; fathers: 

KMO (.819), Bartlett sphericity test ɢ2 = 2300.191, sig 

<.01). In the mothersô subsample, Horn's parallel analysis 

suggested that 4 factors should be retained, while for the 

fathersô subsample Horn's criteria suggested a three-factor 

solution. However, after inspection of factor loadings, it was 

decided to keep the four-factor solution, which had a clearer 

differentiation of factors and better interpretation potential. 
The first factors explained the highest proportion of 

variance in both mothersô (19.89%) and fathersô ratings 

(26.66%). Factor intercorrelations were positive and 

moderate both in mothersô (r=.231 - .516 ) and fathersô 

(r=.332 - .581) ratings data. A higher-order factor emerged 

in both groups and was labeled as Conscientiousness. To 

estimate the similarity of the factors extracted from 

mothersô and fathersô ratings orthogonal Procrustes rotation 

was done. Congruence was 1.0, while for facets estimates 

were .67 (Organization), .87 (Diligence), .70 

(Perfectionism), .75 (Prudence), which suggested factors 

were fairly similar, but with certain deviations. 

The latent structure of the scale deviates from the one 

proposed by the HEXACO model to some extent. Items 

constructed to reflect the facets of Diligence and Prudence 

were redistributed differently in the mothersô and fathersô 

ratings as to form factors of Effortful Control and Task 

Persistence on one side (mothersô data), and Responsibility 

and Obedience on the other (fathersô data). Organization and 

Perfectionism on both mothersô and fathersô data resembled 

the original facets of the HEXACO model. 

The diagnostic validity  

Diagnostic validity of the scale was tested with CDA (Table 

1). One statistically significant discriminant function was 

obtained, suggesting there are differences in the way 

mothers and fathers rate girls and boys on the C dimension. 

The fathers' ratings showed a greater difference between 

rated Conscientiousness of boys and girls, while both 

mothers and fathers tended to rate girls higher on the 

dimension as a whole, with centroids for girls in both 

samples being positive as opposed to the boysô. The 

proportion of variance of differences between boys and girls 

explained by a linear combination of isolated factors was 

not large in either of the subsamples (fathersô subsample ï 

18.06%; mothersô subsample ï 7.61%).  

Table 1: Significance of discriminant function, canonical 

correlation, and centroids 

 

 Wilksô 

Lambda 

Canonical 

correlation 

Centroids 

for girls 

Centroids for 

boys 

mothersô 

data 
.924* .276 .271 -.301 

fathersô 

data 
.819* .425 .420 -.517 

 

Discussion and Conclusion 

The results indicate that the newly developed instrument 

showed sound factorial validity overall. However, some 

discrepancies between the expected and empirical latent 

structure did emerge. It is possible to assume that these 

discrepancies stem from the fact that personality traits, 

while evidently present in children, are still not sufficiently 

differentiated as to form clear cut facet level factors, 

resulting in an unstable factor structure in different parentsô 

subsamples. This is in line with the temperamental 

framework of personality development where constructs 

such as voluntary control (Rothbart & Rueda, 2005), task 

persistence (Karnes et al., 2005), and dedicated obedience 

(Kochanska, 1993), which can be considered the basis of the 

latter trait C in adults (Tackman et al., 2017), most often 

encompass a wide range of behaviors, from which different 

facets of C and other personality traits are later 

differentiated. 
Moreover, results imply that parents could be evaluating 

their children differently which is reflected in the somewhat 

divergent nature of the factors that emerged on fathersô and 

mothersô subsamples ï fathers seem to pay more attention to 

child's obedience, while mothers are more oriented to 

outcomes of solving tasks. This may generally indicate that 

fathers have a greater role in disciplining the child, while 

mothers are more involved in education and teaching. 

Nevertheless, there seems to be evidence of 

Conscientiousness as early as the age of 7, especially the 

facets of Organization and Perfectionism, which emerged 

both in mothersô and fathersô ratings. The reason behind the 

stability of these two facets may be the fact that they include 

specific behavioral manifestations that are easier to observe 

from the outside. 

In conclusion, while both conceptual and practical 

problems in measuring children's personality traits do arise, 
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developing rating scales within the established personality 

models can help us understand how the structure of the trait 

changes during development.  

Given the potentially unstable nature of the structure of 

personality in children, a pathway for future studies might 

be to employ such scales in a longitudinal design, in order to 

better understand how and when personality traits start to 

differentiate. 
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