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Do Higher-Level Chess Players Rely on Heuristics in General as well as in Chess
Problem Solving?

Marko Antol¢i¢ (marko.antolcic@gmail.com)
Department of Psychology, University of Zadar

Pavle Valerjev (valerjev@unizd.hr)
Department of Psychology, University of Zadar

Abstract

It has been confirmed that expert chess players solve chess
positions in a matter of seconds thanks to their ability to match
memorized patterns with positional patterns. This superiority
usually manifests itself in a context of familiar chess positions
and is reflected in speed and accuracy. Chess experts develop
an intuitive approach that is occasionally incorrect, especially
when it needs to be suppressed by a more analytical approach
(e.g. Einstellung effect). This study investigates the intuitive
and heuristic approach developed in chess experts, more
specifically, it compares how they solve problems inside and
outside their domain of expertise. This study was conducted in
several chess clubs across Croatia, and participants were chess
players with various levels of expertise. Cognitive Reflection
Test (CRT) was used to assess general problem solving ability,
and specially developed chess problems were used for domain-
specific problem solving. The results showed that chess players
with greater expertise are more efficient in domain-specific
tasks but this is unrelated with efficiency in general tasks. Also,
participants more accurate in domain-specific tasks were less
accurate in general tasks. Our results suggest that expert chess
players might transfer their cognitive style in broader problem-
solving domains where it is sometimes useless or even harmful.

Keywords: chess problem solving, Cognitive Reflection Test,
expert reasoning, cognitive styles, dual-process theory of
thinking

Introduction

The research literature about chess expertise reveals that
expert chess players are more dominant in their processing
speed than in processing depth when compared to
intermediate or amateur chess players (De Groot, 1978).
Researchers concluded that chess players utilize memory
chunks about chess positions, developed throughout many
years of practice, in a reflexive and automatized fashion.
These memorized perceptual and conceptual chunks are
repeated patterns of chess configuration that can be retrieved
easily while relevant features are observed (Potter, 1993;
Gobet & Lane, 2010). Expert chess players need to observe
only certain segments of a chess position to construct a
mental image from long-term memory, shortening the time
required to elicitate a move, i.e. the mental representation of
the next chess configuration, enabling the probability of a
critical positional evaluation (Gobet, 1998). Such processes
are initially developed consciously, deliberately and slowly
by following chess rules and the knowledge of chess rules.
Expert chess skills evolve in heuristic, intuitive and fast
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mechanisms represented in quick and accurate decisions
(Chase & Simon, 1973). The described differentiation in
information processing matches the processing mechanisms
in dual process theory (Campitelli et al. 2015). Specifically,
Type 1 processes (T1) of thinking include chess players' fast
and intuitive decision making in familiar chess positions and
Type 2 (T2), which includes more explicit logic operations,
in less familiar chess positions. T1 and T2 thought processes
have several benefits and drawbacks for the problem solver.
T1 process might skew the inference due to biased
experience, but usually leads to the correct and stereotyped
solution. In contrast, the T2 process requires more resources,
but leads to the correct solution in a more formal manner even
in an unencountered solution. When more general problems
are considered (e.g. Hanoi tower problem) they include lesser
familiarity and therefore elicitate the T2 process (Evans,
2003). According to prior research, there is no or relatively
little (chess) expertise transfer to other fields of problem
solving (Gobet, 2016), meaning that experts' domain-specific
memory and T1 processing are no longer useful, thus more
reliant on T2 processes to solve the problem. It is known that
solving a general logical problem requires reasoning that
includes meta-cognition (Fletcher and Carruthers, 2012),
which may be more developed in those who have more
experience in logical problem-solving (Evans, 2003).
Comparing differences in cognitive styles, the tendency to
solve problems intuitively or reflectively, between those who
have more experience with logical problems in some domains
and those who do not might be of interest. Investigating such
a tendency is possible in a broader context by applying the
Cognitive Reflection Test (CRT) (Frederick, 2005), which
measures one’s tendency to override intuitive responses and
engage in more reflective cognitive processes. CRT consists
of minimally three problems, sometimes more, each of which
has an obvious but incorrect response. The author assumes
that an incorrect response is elicited by the activation of the
T1 process and the correct response requires the activation of
the T2 process. For the T2 to be activated, one must note that
the first answer is incorrect, which requires reflection on his
one’s own cognition. Investigating the role of cognitive styles
among chess players might provide insight into the heuristics
influencing decision-making in domain-specific, as well as in
general problem solving. This could illuminate the general
nature of chess experts' cognition. Accordingly, it was
expected that expert chess players are prone to be faster and
more accurate - efficient in both areas of problem solving.



Method

Sample

A total of 48 chess players participated in the experiment.
All are members of different chess clubs in Croatia. The
participants’ (N=48, age M=30, 5 female) chess expertise
was displayed on the chess national rating system scale
(ranging from 1547 to 2270 Elo points).

ple.

Figure 1: Chess task exa
Design, Materials and Procedure

This study was part of a broader research project on chess
expertise. For this particular study, a correlational research
design was deployed. The parameters of accuracy and
response time in chess and CRT problems were used as
variables. Participants solved 24 chess problems (in all of
them white mates in two moves), followed by three CRT
tasks. All problems were presented on a computer screen. For
examples, see Figures 1 and 2. Participants had three minutes
per chess problem and no time restriction during CRT
assessment. The chess problems were developed carefully in
collaboration with an independent group of chess experts,
with great variance in difficulty and position motives. Each
chess problem was created in order to simulate imaginative

Participants responded by clicking the starting and ending
square of a given move which triggered response time
measurement.

Results

Due to asymmetrically distributed results, nonparametric
Spearman’s rho correlations were used. The analysis in total
can be seen in Table 1. As expected, the results show that
chess players with a higher Elo rating are more efficient in
chess problem solving, both in accuracy and speed (Elo and
accuracy: rho=.77, p<.001, Elo and response time: rho=-.61,
p<.001). Additionally, we calculated correlations with
specific types of CRT response (reflective vs. intuitive).
These results proved most interesting in this study. They
show that there is a tendency that players with more chess
expertise respond with shorter response time in intuitive
responses to CRT problems than less expert players (rho = -
.32, p<.05). Furthermore, contrary to expectations, it was
shown that chess players more accurate in chess problem
solving, were less accurate in CRT (rho = -.29, p<.05).

Figure 2: CTR task example.

processes, simulating both white moves and black
countermoves.
Table 1: Spearmans’ rho correlations among relevant variables
Response time - Response time -
Level of Response Chess CRT Reflective Intuitive response
expertise  time (chess)  accuracy accuracy response (CRT) (CRT)
Level of
expertise rho —
Response time
(chess) rho  -0.611*** —
Chessaccuracy  rho  0.771***  -0.508*** —
CRT accuracy rho -0.13 0.223 -0.291* —
Response time -
Reflective
response (CRT) rho -0.096 0.470** -0.144 0.309* —
Response time -
Intuitive
response (CRT) rho -0.319* 0.465** -0.198 -0.107 0.376* —

Note. * p <.05 ** p < .01 *** p <.001
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Duscussion and Conclusion

The aim of this research was to investigate the relationship
between chess expertise and cognitive styles in general and
in domain-specific problem solving. The hypothesis was that
chess players with a higher rating are more efficient (both
more accurate and faster) in chess and CRT problem solving
and that chess players’ problem solving efficiency will
positively correlate with their CRT efficiency in general.
Results showed a positive correlation between efficiency
(both accuracy and speed) in chess problems and chess rating,
which confirms the well-known conclusion that chess rating
is a precise, established scaling system (Gobet, 1998). It is
expected that higher-level chess players solve chess problems
more accurately and rapidly, because they use the advantage
of mental heuristics based on a vast knowledge base
confirming the validity of their decision (Gobet & Simon,
1996b). Classic research on heuristic reasoning (Simon,
1955; Tversky & Kahneman, 1974) showed that people
generally make heuristical and incorrect responses rather
than correct ones. Frederick (2005) indicates a positive
relation with logical reasoning and that CRT results match
moderately with measures of cognitive ability. Accordingly,
chess skill is positively correlated with intelligence and
reasoning (Burgoyne et al., 2016), which implies that more
skilled chess players might have higher scores on CRT as
well. However, the results obtained in this study indicate that
more accurate chess players tend to have lower CRT results,
i.e., a less reflective cognitive style. In other words, it seems
that they are more prone to use an intuitive approach and
heuristics in their decision-making regardless of whether they
engage in chess problems or more general problem solving
(such as one typical for CRT problems). The literature on
chess expertise indicates the frequent of use of heuristics in
chess experts' performance and their difficulties in abjuring
it, as evinced in Einstellung effect (Bilali¢ et al., 2008). To
conclude, the results suggest that higher-level chess experts
are more mentally rigid than lower-level chess players, and
that they are also less reflective and prone to use heuristics
not only in a specific domain, but in general problem solving
as well. Possible reason for such behavior is that the frequent
usage of successful heuristics leads to a habit of using
heuristics more frequently. In addition, it also instills more
confidence in them when making decisions, which is not only
limited to a familiar domain. Such a cognitive style is, thus,
transferred to other problem solving domains.
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Adaptive Memory: The Effect of Danger Signal Frequency on
Word Retention
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Katarina Goti¢ (katarinagotic23@gmail.com)
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Abstract

We aimed to investigate whether the frequency of danger
signals would affect word retention in the survival-based
scenario. The original task (Nairne et al., 2007) was extended
by including safety signals (green circle and no tone - G) and
danger signals, i.e., predator proximity (red circle followed by
a high-frequency sound - R). The signals’ ratio varied, resulting
in 5 conditions: GGGG, RRRR, GRRR, RGGG, and RRGG.
Participants were randomly assigned to groups and were
instructed to assess to what extent each of the 32 nouns
presented is useful for survival. Upon task completion,
participants had 2 minutes to write down items they could
remember. ANOVA results indicated no significant differences
between the average number of recalled items per group.
Levene’stest of homogeneity of variance showed the
difference between the GGGG and RRRR conditions, where
the within-group variability was lower in the RRRR group than
in the GGGG group. A visual inspection of the data shows the
difference in variability is mainly due to the difference in the
upper half of the distribution. Additionally, word retention
means for the subsample of the above mean scores differ
significantly for the GGGG and RRRR conditions. Our study
indicates that a high frequency of danger signals possibly
reduces word retention in the survival-based scenario.

Keywords: danger signal frequency; adaptive memory;
survival scenario; retention variability

This study was inspired by the research of Nairne
(Nairne, Thompson, & Pandeirada, 2007) concerning the
evolutive role of memory. Nairne et al. (2007) instructed
participants to rate common, neutral nouns for their
survival relevance (securing food, water, and protection
from predators) in the context of a survival-based
scenario (stranded in a foreign land, without basic
survival materials). The same words were also rated in
non-survival scenarios (pleasantness assessment,
relevance of moving to a foreign land, and personal
relevance). In surprise retention tests, participants
consistently showed the highest retention when words
were rated for their survival relevance. These findings
suggest that the human memory system might be “tuned”
to retain information processed for survival, possibly
reflecting an adaptive function.
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The survival processing has since been shown to
persist across different study designs and recall and
recognition tests (e.g., Kostic, McFarlan, & Cleary,
2012; Nairne & Pandeirada, 2010; Otgaar, Smeets, &
van Bergen, 2010).

Although survival situations are stressful by nature,
the current research suggests that stress is not the
mechanism underlying the survival processing
advantage. For example, Smeets et al. (2011) found that
increased cortisol levels lead to better retention in both
survival-based scenarios and control scenarios. These
findings are interesting since it has also been shown that
retention of stressful situations and stress-related stimuli
is enhanced via the HPA axis-based release of adrenal
stress hormones acting on brain regions involved in
memory formation (Labar & Cabeza, 2006; Phelps,
2004; Quaedflieg & Schwabe, 2017).

Despite stress not being the proximal mechanism of
the survival processing advantage, varying degrees of
stress might affect retention in the survival-based
scenario. This possibility was explored in an experiment
in which we manipulated the stress level by varying the
frequency of danger signals in the survival-based
scenario. We decided to use this manipulation since
research on frequency processing indicates that humans
are sensitive to various types of frequencies, pointing to
their cognitive and ecological relevance (see Zacks &
Hasher, 2002).

Method

Design

The independent variable was the presence of a danger
signal which was represented by a red circle and a high-
frequency sound (R). The absence of danger was
represented by a green circle and no additional sound
(G). The probability of danger event was a between-
subject variable, varied in five conditions - 0, 0.25, 0.5,
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0.75, and 1 probability. In other words, the independent
variable had five levels: (1) all safety signals — GGGG,
(2) one danger and three safety signals - RGGG, (3) two
safety and two danger signals — GGRR, (4) one safety
and three danger signals — GRRR, (5) all danger signals
- RRRR. The order of the signals was random. For
example, in the case of one safety and three danger
signals, the safety signal could have been placed in four
different positions: GRRR, RGRR, RRGR, and RRRG.
The dependent variable was the number of reproduced
nouns.

Participants

The participants (N = 140, 76.4% female), University of
Banja Luka students, were randomly assigned to five
groups, with 28 participants per group.

Stimuli

As stimuli, we used the 32 nouns used in the Van
Overschelde et al. (2004), translated into the Serbian
language: truck, fuel, mountain, pepper, book, charcoal,
juice, shoes, finger, aunt, chair, catfish, silver, orange,
whiskey, flute, snow, door, cabbage (instead of broccoli
from the original list), bear, cathedral, screwdriver, car,
sword, apartment, football, crystal, silk, teacher, pan,
sock, eagle.

Procedure

Participants  received the following on-screen
instruction: “Imagine you are in an unknown land, in the
age when people survived by hunting and gathering.
There is a possibility that you will encounter predators.
You will see red and green circles on your screen. A red
circle and sound signal predator proximity and a threat
to your life. A green circle signals safety and the absence
of danger. You will now be presented with a list of
words. Please assess how much each word would help
you to survive by pressing the numbers on the keyboard.
1 means that a word wouldn’t help you at all, and 5
means that a word would be of great help.”.

After the instruction, first, a white screen with a black
cross was presented for 500 ms, and after that, a safety
or danger signal was introduced for 1500 ms. Following
the disappearance of the signal and a 500 ms delay, a
group of eight words was introduced with the words
shown one by one. Each word was presented for five
seconds with a 5-point survival-relevance scale. Once a
group of nouns was assessed, a signal was again
presented, followed by another group of eight nouns. In
other words, nouns were split into four groups of eight
nouns, with signals preceding them.

In the end, participants were presented with a surprise
retention task, where they were given two minutes to
write down all the words they could remember.
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Results

ANOVA results indicated no significant difference
between the number of recalled items per group (M range
from RRRR = 10.96 to GGGR = 11.89; Figure 1).
However, results of Levene’stest of homogeneity of
variance indicated a significant difference between the
GGGG and RRRR conditions (F(1, 54) = 7.64, p = .008),
with the within-group data variability being lower in the
RRRR group (SD = 2.76) than in the GGGG group (SD
=5.50). A visual inspection of the data indicates that this
difference in variability is mainly due to the difference
in the upper half of the distribution. In addition, word
retention means for the subsample of above the mean
scores differ significantly for the GGGG (M = 14.81, SD
= 3.64) and RRRR (M=12.72, SD = 0.96) conditions
(t(32) = 2.35, p =0.012, g = 0.79 (one-tail)).

Number of words retained
.

Figure 1: Distribution of retention per experimental
group.

Discussion

Our exploratory study points to the possibility that a high
frequency of danger signals reduces word retention in
comparison to the absence of danger. Namely, word
retention means for the subsample of the above mean
scores differ significantly between the extreme
conditions (GGGG and RRRR). This potential finding is
contrary to our intuition that a higher frequency of
danger would lead to better retention. We will discuss
one possible neurobiological explanation here.

Namely, stressful events direct attentional and
memory processes toward stress-related stimuli. Within
seconds following stressor onset, the release of
catecholamines, including noradrenaline, is triggered.
Rapid catecholaminergic and glucocorticoid actions set
the brain in a memory formation mode that facilitates the
encoding of stressor-related stimuli but impairs the



retrieval of stressor-unrelated stimuli (Quaedflieg &
Schwabe, 2017). Because the nouns evaluated in terms
of usefulness were neutral and therefore not inherently
related to the stressor, reduced retention manifested as
reduced variability in the number of retained words.

In future studies, we should explore this potential
neurobiological explanation by including a stressor-
related noun condition, as well as expanding to
contemporary scenarios. Also, the length of the
experiment should be manipulated since the memory
formation mode might take a longer time to reach full
effect (Droste et al. 2008). Furthermore, we should
address other techniques to manipulate the probability of
danger which could be more meaningful from the
evolutionary perspective, for example, by using other
fear-relevant stimuli (e.g., Lobue & DeLoache, 2008) as
danger signals.
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Abstract

Meta-reasoning refers to processes that monitor both the
progress and outcome of reasoning and problem-solving. The
aim of this study was to examine the effects of validity and
believability as heuristic cues on judgments of task-solving
ability i.e. prospective judgments of performance and final
judgments of confidence in syllogistic reasoning tasks, as well
as the relationship between two of these processes. Prior to
completing 16 pairs of syllogistic reasoning tasks in which
conclusions were either logical or illogical and believable or
unbelievable, participants (N=90) read the task as fast as they
could, after which they estimated how sure they were that
they would solve the task correctly on a 50% to 100% scale.
After completing the task, participants rated their confidence
in their final answer on the same scale. Results revealed that
prospective judgments of performance relied on believability
and validity as heuristic cues, even after brief exposure to
problems. Furthermore, a similar pattern of registered effects
of validity and believability on both prospective judgments of
performance and final judgments of confidence suggest a
common underlying process for different meta-reasoning
judgments.*

Keywords: meta-reasoning, syllogistic reasoning, judgment
of task-solving ability, judgment of confidence

Introduction

Meta-Reasoning processes monitor the progress of
reasoning and problem-solving activities and they allocate
cognitive recourses and regulate the time and effort devoted
to different tasks (Nelson & Narens, 1990; Ackerman &
Thompson, 2017). Although these processes are not directly
introspective, they appear as feelings of (un)certainty about
how successful the reasoning process has, or will unfold
(Clore & Parrot, 1994; Ackerman & Thompson, 2017).
These feelings, known as metacognitive judgments, rely on
heuristic cues that represent implicit information regarding
tasks or an individual’s previous experience and they are
generally predictive of subsequent performance (Koriat,
1997; Ackerman, 2019). Two of the cues that individuals
rely on while solving syllogistic reasoning tasks appear to

L The results displayed in this resume were obtained on the
larger sample than the one mentioned in the earlier submitted
abstract form, while this resume also takes different and more
detailed approach to analyses that were previously portrayed.
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be the validity and believability of conclusions (Shynkaruk
& Thompson, 2006). This study aimed to examine whether
individuals are able to rely on two of those heuristic cues
even after brief exposure to the problem, prior to task
solving, introducing the newly proposed judgments of task-
solving ability i.e. prospective judgments of performance. It
also aimed to examine the effects of these cues on the final
judgment of confidence and its relationship to previously
proposed measure by comparing the pattern of expected
effects.

Method

Sample

A total of 90 undergraduate students of psychology at
Faculty of Philosophy, University of Belgrade, participated
in the study in return for course credit. Informed consent
was obtained from all participants in the study.

Materials

By crossing dimensions of conclusion validity and
believability, 16 pairs of syllogistic reasoning problems
were constructed. Congruent syllogisms were ones in which
the conclusion was both logical and believable or illogical
and unbelievable, while incongruent were the ones in which
logicality and believability of the conclusion were
conflicted. The following task format was adopted:

Birds have a beak.
A pigeon is a bird.

The pigeon has a beak.

Participants’ task was to determine whether the conclusion
follows logically from the presented premise, regardless of
the believability by clicking on YES or NO button.

Two rating scales regarding prospective judgments of
performance and final judgments of confidence were also
included. Since the participants had a prior fifty-fifty chance
of solving the task correctly simply by the luck, scales used
to asses two of the judgments ranged from 50% (Not certain
at all/Certain by chance) to 100% (Completely certain).
When assessing the prospective judgment of performance,



participants were asked “How certain are you that you
would solve the task correctly?”, that is “How confident are
you that you have provided the correct answer?” when
assessing the final judgment of confidence. Participants
rated their (un)certainty by sliding the pointer on a scale
which showed the percentage of their beliefs.

Procedure

By checking the preconditions regarding the online research
participation, participants completed two of the practice
tasks. They were instructed to read the premises and the
conclusion of the presented syllogism as fast as they could,
clicking on the “Next” button as soon as they did. They
were then asked to estimate how sure they were that they
would solve the task correctly on 50% to 100% scale. By
giving the estimation, participants were then presented with
the same task and given unlimited time to provide an
answer, after which they were asked to rate how confident
they were in the provided answer on the same scale. Once
they have finished two practice blocks, the procedure was
repeated using 16 pairs of syllogistic problems that were
presented in random order.

Results

Two-way repeated measures ANOVA firstly revealed a
statistically significant effect of validity (F(1,89)=42.85,
p<.01) and believability (F(1,89)=11.28, p<.01) on
accuracy, as well as significant interaction (F(1,89)=72.182,
p<.01), suggesting that overall incongruent syllogisms were
more difficult to solve (Miogical-unbelievanle=3.13, SD=1.19; M;
Millogical-believanle=2.40,  SD=.1.43) than congruent ones

(MIogical—believable:3-72 SD=.56; Millogical—unbelievable:3-861
SD=.41). Furthermore, two-way repeated measures
ANOVA revealed significant effects of validity

(F(1,89)=10.55, p<.01) and believability (F(1,89)=9.95,
p<.01) on prospective judgments of performance, as well as
significant interaction (F(1,89)=5.41, p<.05). Initial
judgments of performance were higher for valid than for
invalid conclusions, and for believable than for unbelievable
conclusions. Results are shown in Figure 1.

Prospective judgments of

performance
96
94
92
90 S -
88
illogical logical
= Unbelievable believable

Figure 1: Prospective judgments of performance rated on 50
to 100% (y axis) scale depending on logicality and
believability
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A significant effect of validity (F(1,89)= 18.91, p<.01), and
significant interaction between validity and believability
(F(1,89)=28.28, p<.01) were revealed for final judgments of
confidence. Participants were most confident in the answers
they provided when solving believable valid syllogisms and
least confident in the ones they gave when solving
unbelievable valid problems. Results are shown in Figure 2.

Final judgments of confidence

96
94
92 ’\
90
88
illogical logical
= Unbelievable believable

Figure 2: Final judgments of confidence rated on 50 to
100% (y axis) scale depending on logicality and
believability

Discussion

Firstly, the results of this research confirmed the classical
finding that incongruent tasks are more difficult to solve
compared to congruent ones (Evans et al., 1983). More
importantly, the obtained results indicated that initial
prospective  judgments of performance relied on
believability and validity as heuristic cues, even after brief
exposure to syllogistic problems and even before the initial
response was generated. Participants were able to quickly
detect the validity of syllogisms, since they rated believable
valid syllogisms as more likely to be solved correctly than
believable invalid syllogisms. What is more, participants
also reported the highest confidence in the answers they had
given when solving believable valid syllogisms. An overall
similar pattern of effects obtained for both prospective
judgments of performance and final judgments of
confidence not only shows that both judgments rely on
heuristic cues, but also suggests that there is a common
underlying process for different metacognitive judgments.
At last, it should be noted that this study introduced a new
methodology regarding brief exposure to a problem prior to
its solving, bringing out the newly proposed measure,
prospective judgments of performance, that differs from
similar ones used in previous studies (e.g. prior judgment of
performance or difficulty (BajSanski et al., 2014) or
judgment of solvability that participants give regarding their
belief about whether a certain problem has a solution at all
(Lauterman & Ackerman, 2019)). Hence, the methodology
should be replicated in order to examine the robustness of
registered effects, as well as to examine the relationship



with similar judgments. The methodology could also be
improved by limiting the time that participants have when
first reading the problem. At last, future studies should take
into account other heuristic cues regarding syllogisms (such
as mood of premises, syllogism figure, and task format).
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Abstract

Hybrid models of reasoning posit the concept of logical
intuitions that are based on highly automatized mindware, that
is — knowledge about mathematical, logical, and probabilistic
principles. The aim of the present study was to investigate
precisely when logical intuitions activate. To this end, we have
conducted an experimental study and employed the two-
response paradigm which allowed for delineating intuitive
from deliberative answers on cognitive reflection test. We also
registered participants intelligence, mindware and executive
functions in order to use these known correlates to pinpoint the
logical intuitions timeframe. The results indicate that logical
intuitions activate in the first 250 ms after participants have
read the task.

Keywords: dual process theories, logical intuitions;

mindware; executive functions; intelligence

Introduction

Dual process theories pertain to a group of cognitive
processing models based on the idea that human reasoning
operates by two types of processes — the Type 1 and the Type
2 processes (Wason & Evans, 1974) which are also labelled
intuitive and deliberative processes. Intuitive processes are
automatic, associative, fast, high-capacity, and do not engage
working memory. Deliberative processes are intentional,
slow, low-capacity, and engage working memory, i.e.,
controlled attention (Evans, 2019; Evans & Stanovich, 2013;
Pennycook, 2017). In order to describe the interaction
between these processes, different dual processing models
have been proposed, and the latest type are the hybrid models
(e.g., the Three-stage Model by Pennycook et al., 2015).
These models are serial in that they describe the activation of
two types of processes as sequential — during reasoning,
intuitive processes are activated first, and deliberative
processes take part later if certain conditions are satisfied
(Pennycook et al., 2015). So, in the initial stages of reasoning,
multiple intuitive processes are activated in parallel, and
these intuitions take at least two forms — heuristic and logical
intuitions (De Neys, 2012). Heuristic intuitions are based on
experience (e.g., stereotypes), while logical intuitions are
based on highly automated mindware — knowledge of logical,
probabilistic, and mathematical principles that are necessary
to solve any reasoning task (Perkins, 1995). However, when
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this knowledge is adopted to such an extent that it is
automated, it can be used intuitively (Buri¢ & Konradova,
2021). When heuristic and logical intuitions cue different
answers, i.e., when there is a conflict, if one detects this
conflict, Type 2 or deliberative processes can be activated
(De Neys, 2017). Therefore, in order to detect the conflict
and/or give a correct answer, one does not have to engage in
cognitively expensive deliberative processing, as multiple
intuitions, or a logical intuition will suffice, respectively.
Apart from the mindware they are based on (Buri¢ & Srol,
2020), logical intuitions are also positively correlated to
cognitive abilities (Thompson et al., 2018). The findings
pointing to the existence of logical intuitions, as well as the
findings on the correlates of this construct, are not numerous,
but are consistent. However, it was not previously addressed
when logical intuitions activate, apart from the fact that they
are generated before Type 2 processing. Therefore, the aim
of the present study was to pinpoint the timeframe in which
logical intuitions give outputs. To this end, we conducted an
experimental study and employed the two-response paradigm
(Thompson et al. 2011), a procedure in which participants are
presented with the same reasoning tasks twice — once with a
strict time limit to capture intuitive response, and then with
unlimited time so that deliberative processing can take part.
In the present study, the time limitations were calculated by
data driven approach, and not by using data from different
sample of participants. Further, total of six strict time limits
were used, and previous research findings regarding
correlates of logical intuitions, were used to pinpoint in which
one of the multiple restricted time conditions logical
intuitions activate.

Method

Participants

Sample consisted of 195 participants. Participants were
recruited via Facebook advertisement and data were collected
online.



Design and variables

The study consisted of an experimental and correlational part.
The experimental part followed a 2 (CRT response time
condition: limited, unlimited; within subjects) x 6 (group:
time limited to 250, 500, 750, 1000, 1250, 1500ms; between
subjects) factorial design. In the correlational part the
measures of executive functions (updating, shifting,
inhibition; Miyake et al., 2000), intelligence and mindware
were used as predictors of the number of correct responses on
CRT in both limited and unlimited time conditions.

Materials

Materials used in this study consisted of: CRT (8 tasks;
Damnjanovi¢ et al., 2019) presented in a multiple choice form
— correct, heuristic and the most common atypical answer
(Damnjanovi¢ et al, 2019; Ili¢ & Damnjanovié¢, 2021);
executive functions battery (Zivanovi¢, 2019); short Raven’s
progressive matrices (RPM; Zivanovi¢, 2019); 21
mathematical problems (developed for the purposes of this
study); CRT reading speed test comprising the total of 40
sentences (5 sentences per CRT task, matched in length (both
letters and words) and structure with the particular CRT task).

Procedure

Study procedure was as follows: (1) all participants read 40
sentences in a randomized order to measure CRT reading
speed; (2) solved CRT within a strict time limit calculated,
for each CRT task separately, as the mean reading speed for
5 sentences corresponding to that particular CRT + 250-

1500ms; (3) solved 21 mathematical problems to measure
mindware; (4) following the two response paradigm
(Thompson et al. 2011), all participants completed CRT
again, but in unlimited time condition, (5) and solved 3-back
task, Stroop task, Local-global task and short Raven’s
progressive matrices.

Results

ANOVA revealed differences in the number of correct
answers (accuracy) between limited and unlimited time
conditions (F(1, 192) = 270.858., p < .001). No differences
in accuracy between 6 groups in restricted conditions were
observed (F(5, 187) = 0.177, p = .971).

Results of regression analyses predicting accuracy in both
limited and unlimited condition are presented in Table 1. The
mindware predicted accuracy in both restricted and
unrestricted CRT tasks. Regression analyses for each group
separately revealed that the only significant model predicting
accuracy in different limited time conditions (i.e. groups) was
the 250 ms condition model — accuracy was positively
predicted by scores on stroop (inhibition), local-global
(shifting) and mindware.

The two-response paradigm allows for registering patterns
of participants’ answers which take four forms: correct-
correct, correct-incorrect, incorrect-correct, and incorrect-
incorrect. 32% of the times participants failed to solve a CRT
task regardless of time restriction condition. However, in
34% of correct trials in unlimited time condition, half were
preceded by correct answers given with a strict time limit.

Table 1. Results of regression analyses where CRT accuracy was predicted by executive functions, intelligence, and
mindware measures.

" 2 B (**—p < .01)
Factor Condition R P 3-back  Stroop  Local-global RPM Mindware
CRT response  Limited 074 0.012 -0.007 0.134 0.034 0.063 0.221**
time condition  Unlimited 371 <.001 -0.008  0.053 0.025 0.039 0.600**
250ms 430 0.001 0.113  0.368* 0.306* 0.051 0.380*
Group 500ms 341 0.082 0.084 -0.312 -0.054 0.408 0
(time limited to) 750ms 179 0.286 -0.279  0.018 -0.198 0.24 0.144
1000ms 147 0.476 -0.159  0.172 -0.087 0.083 0.348
1250ms 229 0.297 0.174 0.07 0.149 -0.449 0.632*
1500ms 150 0.601 -0.078  0.108 0.122 0.497 -0.629
accuracy in limited and unlimited time conditions, we did not
Discussion register a significant difference between groups — all

In order to pinpoint the timeframe in which logical intuitions,
a concept introduced in hybrid models of dual processing,
activate and give outputs, we conducted an experimental
study in which we imposed participants with strict time limits
for solving a CRT task. In line with the findings supporting
the hybrid models of reasoning (e.g., Buri¢ & Srol, 2020), we
registered that participants are indeed capable of intuitively
solving reasoning tasks correctly — half of the participants
who correctly solved a task in unlimited time condition also
gave correct answer in the limited time condition. Next,
although we registered significant difference between the
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participants solved statistically the same number of tasks in
limited time condition regardless of the time allowed.
Further, we conducted multiple regression analyses which
revealed that accuracy in both restricted and unrestricted
conditions can be predicted by mindware. This is expected as
we need mindware to solve any task, but an automated
mindware is necessary for logical intuitive reasoning (Buri¢
& Konradova, 2021). Finally, to examine in which timeframe
logical intuitions are active, we conducted six multiple
regressions with accuracies in CRT for each group as
dependent variables and mindware, progressive Raven’s



matrices scores, and scores on executive functions tasks as
predictors. The only statistically significant model was
registered in the 250ms time limit condition. Since logical
intuitions are known to correlate with cognitive abilities, and
mindware, the results point to a conclusion that the first
250ms are probably the point in time when logical intuitions
are already activated and give outputs. This conclusion takes
into account that intuitions might be activated even during
task reading. Further improvements of methodology are
needed to pinpoint the exact time, and not the timeframe, of
logical intuitions. The present study also has some other
limitations. The small sample by group might have led to
registering some random effects. Also, the fact that we also
registered that mindware was significant predictor of
accuracy in 1250ms condition, and the fact that there were
many missing values (participants didn’t have time to provide
an answer) indicate that procedure for measuring
participants’ reading speed might have not been precise
enough. Namely, it is possible that participants read tasks
slower than texts of the same length. Future studies should
address these problems.
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Abstract

The main goal of this research was to examine the Stroop effect
in Cyrillic and Latin words. The Stroop task enables the
examination of the relationship between the perceptual demand
of the stimulus and the reading process. The experiment
involved 33 subjects who first learned Cyrillic. Two factors
were varied: the alphabet (Latin and Cyrillic) and the
congruence of the color and color name (congruent and
incongruent). Reaction time (RT) was measured as dependent
variable. The results show that there is a main effect of the
alphabet on RT. Latin words are processed faster than Cyrillic.
A statistically significant interaction between varied factors
was also found. In Latin words there is a difference in
processing stimuli, while in Cyrillic words there is none. The
obtained differences in the Stroop effect can be partially
explained by the different complexity of the letters and the
greater cognitive engagement involved in their processing.

Keywords: Stroop effect, Latin, Cyrillic

Introduction

Language represents a symbolic system composed of signs
and rules that enable us to communicate and interpret the
world around us. Although those signs and symbols are used
for speech or verbal expression, there is another aspect of
expression through the writing system. The writing system
represents the graphical representation of language in the
form of strings or letters. They use visual symbols to
represent language. In its outer form, writing appears as
strings of characters arranged along lines. In its inner
structure it concentrates on representing the words of a
language (Kessler & Treiman, 2015). Most often, writing
systems are divided based on the symbols they use. Systems
that use symbols that stand for morphemes are called
logographies. Phonographic systems in which the basic
elements represent syllables are syllabaries, and
phonographic systems in which the basic elements represent
phonemes are alphabets (Kessler & Treiman, 2015;
Sampson, 1985;). The Serbian language has an alphabetic
writing system. It consists of a set of letters in which each
letter usually corresponds to a phoneme or voice of a certain
spoken language (Vejnovi¢, 2012). The Serbian language is
also characterized by a specific phenomenon of
bialphabetism or synchronous digraphy. This is parallel use
of two alphabetic systems - Latin and Cyrillic (Ivkovi¢, 2013;
2015). Both systems are composed of thirty letters, where
each letter is represented by one grapheme, except for the
letters “dz”, “lj” and “nj” in the Latin alphabet. Each letter in
both alphabets has its own phonemic interpretation, i.e.
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stands for one phoneme that never changes. Most of the total
number of letters (characters) Cyrillic and Latin alphabets are
specific only to one or the other alphabet, but there are also a
certain number of shared letters. Namely, there are several
letters that appear in both alphabets and have the same
phonemic interpretation (A, E, J, K, M, O, T), but there is
also a smaller number of letters (B, N, P, C) that occur in both
alphabets and have a different phonemic interpretation
(Lukatela & Turvey, 1998; Lukatela, Savi¢, Ognjenovié, &
Turvey, 1978).

Generally speaking, the sequence of cognitive processes
during reading is the same (or similar) for all systems. At the
first level, visual information is presented in the form of
graphemes, and then these input data are compared with
knowledge stored in long-term memory (lexical, syntactic,
semantic or general knowledge). The final goal is the
understanding of words, sentences and text (Li et al., 2022).
At that basic, first level, the visual system needs to detect and
integrate the visual characteristics of which graphemes are
made. If there is a difference in the appearance and visual
complexity of individual letters, there will be a difference in
the perceptual demands of reading these writing systems.
Verhoeven and Perfetti (2021) investigated the systematic
variations of different languages and writing systems and
their effects on the reading process. They emphasized the
graphic complexity that can be different in different writing
systems, but also within a single type. For example, Latin-
based alphabets are less complex than other alphabetic
writing systems when taking into account the shape and
visual appearance of the letters.

The examination of perceptual limitations in reading
different writing systems was examined through the Stroop
paradigm (Fang, Tzeng, & Alva, 1981; Levitt, Nakakita, &
Katz, 2015). The Stroop effect is an interference between
reading the words in color and the perception of the color in
which the words are written. Reading is an automatic process
that is initiated by the presentation of words (Kosti¢, 2006;
Moors & Houwer, 2006) and it is faster than naming word
properties (MacLeod, 2015). The visual complexity of letters
is negatively correlated with the efficiency of their
identification (Pelli, Burns, Farell, & Moore-Page, 2006), so
it can affect the reading process.

The main goal of this research was to examine the Stroop
effect in Cyrillic and Latin words. Most Cyrillic letters
contain junctions that represent connections between letter
lines, which makes them visually more complex. Although
objective measurements of the visual complexity of letters



have not been done within the Serbian language, there is
research that shows that the Russian Cyrillic alphabet has
substantially more average complexity than the Latin based
alphabets (Verhoeven & Perfetti, 2021). That finding can
partially support our assumptions. Given that the visual
complexity of letters is related to the speed of their
identification, we can assume that graphemically more
complex Cyrillic letters will affect the efficiency of their
recognition and reading, and thus will model the Stroop
effect.

Method

Sample

The sample consisted of 33 students of the University of
Banja Luka, aged 19 to 25. All subjects were equal in terms
of which letter they learned first (Cyrillic). The second
criterion was the absence of a preference for one alphabet in
reading and writing. Subjects provided subjective
assessments of letter preferences in reading and writing
(separately), and we only analyzed data for those who did not
have preferences.

We obtained verbal consent for participation in the
experiment from all respondents and none of them reported
the existence of a color vision deficiency.

Design and Procedure

Two factors were varied: the alphabet (Latin and Cyrillic)
and the congruence of the color and color name (congruent
and incongruent). In congruent condition word “RED” was
printed in red color, while in incongruent condition was
printed in blue color. An example of stimuli is shown in
Figure 1. The classic Stroop task was used in which the
subjects had to choose the color of the stimulus (word) that
was shown to them. Five colors were used: red, green, blue,
purple, and brown. Participants gave answers by pressing the
appropriate key on the keyboard. Each of the five keys used
was marked with a sticker of the appropriate color. Each
participant had 40 trials with an additional five trials for
exercise. The first twenty exposures contained congruent
stimuli and the remaining twenty were incongruent ones.
Considering that earlier research shows that the magnitude of
the Stroop effect increases with the increase in the proportion
of congruent items because participants modulate their
attention to words (Lowe & Mitterer, 1982), we decided to
keep the ratio of congruent and incongruent exposures the
same. Even if blocked exposures of congruent and
incongruent stimuli would affect selective attention, first
exposure of congruent stimuli would not affect cognitive
control, because there is no conflict in these conditions (
Botvinick et al,. 2001). It is important to note that cognitive
control is a broader concept than selective attention in that it
refers to the entirety of mechanisms used to control thought
and behavior to ensure goal-oriented behavior (e.g., response
inhibition) which is crucial for Stroop task (Parri et al., 2022).
We combined each color an equal number of times with
another color (in incongruence condition) because earlier
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findings show that both the choice of colors and the
frequency of combining pairs affect the strength of the Stroop
effect (Jacoby, Lindsay, & Hessels, 2003). Reaction time and
response accuracy were monitored. Data analysis was done
only for correct answers.

crvena upseHa

crvena upBeHa

Figure 1. Examples of stimuli in the experiment

Results

The results showed that there is a main effect of the
alphabet on RT (F(1,2642)=7.67, p<.01, 1n*=.003). Latin
words were processed faster than Cyrillic. A statistically
significant interaction between varied factors
(F(1,2642)=9.33, p <.01, n* = .004) was also found (Figure
2). In Latin words, there was a difference between congruent
and incongruent stimuli (57.90ms, (95% ClI, -101.56ms to -
14.23ms), p<.01). But in Cyrillic words, there was no
interference, and the reaction time did not differ for
congruent and incongruent stimuli (48.79ms, (95% ClI, -
4.861ms to 102.44ms), p>.05).

2620
2600
2580
P

/

Congruent

2560
2540
2520
—e— Latin
2500
Cyrillic

2480
2460
2440

2420

Incongruent

Congruency of color and word

Figure 2: Reaction time in relation to alphabet and
congruency in Stroop task

Discussion and Conclusion

The main goal of this research was to examine whether there
is a difference in the Stroop effect when words written in
different alphabets are used as stimuli. Namely, the Serbian
language is characterized by the equal use of two systems,
which is called bialphabetism or synchronous digraphy.
There are studies that show certain differences in the
processing of Latin and Cyrillic words (Vejnovié, Jovanovié,
2012; Vejnovi¢, Dimitrijevi¢, & Zdravkovi¢, 2011). The
explanations for these differences were different, from the
order of learning and more frequent exposure to one letter, to
the visual characteristic of letters. The Stroop task enables the



examination of the relationship between orthographic
structure and the reading process, and has also been used to
examine the differences between different writing systems
based on perceptual characteristics. The Stroop effect implies
that words written in an incongruent color are processed more
slowly due to the interference of two processes - reading the
word and naming the color.

The results of this research show that this effect exists with
Latin words. However, no inhibitory effect of incongruence
was found for Cyrillic words. The Stroop effect is explained
by the automatic reading hypothesis. Reading is a fast,
automatic process that requires minimal cognitive
engagement. However, if a conflict occurs between the two
sources of information, then a greater investment is required
to overcome these differences (Moors & Houwer, 2006). Our
results are consistent with earlier research showing that one
form of the Cyrillic script is more complex in terms of visual
features compared to Latin (Verhoeven & Perfetti, 2021) and
that a more complex visual identity is negatively correlated
with efficient letter identification and therefore reading (Pelli,
Burns, Farell, & Moore-Page, 2006). Such findings can
explain the results of this research in a way that the
complexity of the Cyrillic letters requires a greater
engagement of attention, and has a different effect on the
interference of reading and color naming. The obtained
results should be checked in relation to certain perceptual
variations of the letters in the two writing systems, such as
letter size or font, as well as in relation to the acquisition
order.
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Abstract

Color has great importance in creating certain associations in
terms of acceptance or rejection of a food product. Research
has also shown that respondents most often associate red with
a sweet taste and yellow with a sour taste. The aim of this
research was to determine whether the taste sensation changes
when the intensity of the red color changes. In addition to the
visual characteristics of the stimulation, the influence of the
"internal” cognitive factor - expectation and gender on
gustatory perception was also examined. Three factors were
varied: intensity of the red color (dark and Ii%ht shade),
expectation defined by the instruction given to the subjects
(instruction that suggests the taste of sweet and "neutral
instruction") and gender (male and female). The sample
consisted of 100 subjects, with an equal number of males and
females. The results showed that there is a statistically
significant interaction between color and gender in taste
assessment. Female participants rated the drink that had a more
intense red color as sweeter. There was no statistically
significant effect of cognitive factor (expectation) on taste
sensation. The obtained results indicate important
psychological determinants of taste perception.

Keywords: color, expectation, gender, taste perception
Introduction

The sense of taste represents one of the basic biological
channels of knowledge (Ognjenovié, 2002). The main task of
this sense is to provide important information about food
(whether it is edible or poisonous), but on the other hand, it
is also a source of pleasure (Zdravkovi¢, 2008). Although the
gustatory perception refers to the perception of basic tastes,
it is also related to other components. Thus, the gustatory
perception can be influenced by the smell of food and drink,
as well as the color of the product itself, but also the sound
with which the product is prepared. These components give
the overall experience of food and drink (Spence, 2015).
Gustatory perception can also be influenced by the state of
the organism, as well as immediate experience.

Visual characteristics such as color, shape and size are
important determinants when choosing food products. Color
is the most important sensory cue for a product when it comes
to setting people's expectations about the taste of food and
drink (Spence, 2015). The use of food coloring is common,
and therefore can have certain effects on the consumers
themselves. Different colors affect customer behavior in
different ways. Various psychological effects of food colors
have been shown. Some of them are effects on the sensory
thresholds of some basic tastes (Maga, 1974), then the
creation of product taste associations and its attractiveness,
their influence on the choice and consumption of food, etc.
(Spence, 2015). In a recent study, it was determined that red
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and orange were rated as the sweetest, white as the healthiest
color, and yellow as the most acidic color (Hopppu et al.,
2018). Accordingly, we assumed that this research will show
the influence of color on gustatory perception, where more
intense colors were considered sweeter and artificial

In addition to the visual characteristics of stimulation, our
perception is also largely influenced by cognitive factors.
One of these factors is expectation. The expectation is
defined as a state of mind that is a consequence of prior
information about what is likely or possible in the upcoming
sensory environment (Summerfield & Egner, 2002).
Expectation facilitates but also shapes perception, because it
narrows the reference “sensory frame" and the subject
focuses on the desired interpretation of input information.. In
the literature, there are several attempts to explain the
relationship between expectations and gustatory perception.
One explanation is that expectation and taste cues are linked
together based on prior experience (Epstein, 1977; Woods et
al., 2010). Another explanation uses the assimilation-contrast
model which includes an affective component (Cardello,
2007). If the previous gustatory sensations were pleasant,
such experiences are remembered and assimilated into the
appropriate scheme with which new sensations are compared.
The same author further states that two types of expectations
can be distinguished — sensory based and hedonic or affective
based expectations. Sensory-based expectations refer to the
beliefs that the product will possess certain sensory attributes
at specific intensities. The second type of expectation refers
to the belief that a product will be liked/disliked to a certain
degree (Cardello, 2007).

Previous research has shown that the color of the product
has great importance in creating certain associations in terms
of accepting or rejecting the product (Hoppu et al., 2018;
Piqueras-Fiszman et al., 2012; Spence, 2015). Research has
also shown that respondents most often associate red with a
sweet taste and yellow with sour (O'Mahony, 1983).
However, although experiments have monitored the effects
of specific colors on perceived flavor intensity, few studies
have examined the effect of varying color intensity on a taste
sensation. In this research, the focus was precisely on the
analysis of the influence of intensity, i.e. color shade on taste
perception. Given that empirical findings have consistently
shown the existence of an association between the color red
and sweet taste, the aim of this work was to determine
whether the taste sensation changes when the intensity of the
red color changes. In addition to the visual characteristics of
the stimulation, the influence of the "internal cognitive factor
- expectations on perception within the gustatory sensory



modality" was examined. We also wanted to check whether
there are gender differences in the assessment of taste
depending on the color or expectations, because previous
research has shown that there is a difference in taste-guided
behavior between males and females (Bartoshuk, Duffy, &
Miller, 1994; da Silva et al., 2014). Females had more
accurate sensory perception. This research confirmed gender
differences because female participants rated the drink that
had a more intense red color as sweeter.

Method
Sample

The research sample consisted of students of the University
of Banja Luka, aged 19 to 25. One hundred participants,
equally distributed by gender participated in the experiment.

Design and Procedure

This is an experiment with three independent variables:
intensity of the red color (dark and light), expectation defined
by the instruction given to the subjects (instruction that
suggests the taste of sweet and "neutral instruction™) and
gender (male and female). The dependent variable was an
estimate of the intensity of sweetness defined by a value on a
seven-point scale.

A drink without any smell or taste was used - water colored
with food coloring. The drink was placed in transparent cups
so that appropriate visual information was available to the
subjects. There were two intensities of red: darker (more
intense red) and lighter (less intense red), which were
obtained by different concentrations of added food coloring.
The subjects' task was to judge the taste of the drink they
tasted. One group was instructed to judge the "sweetness" of
the taste, while another group was instructed to judge the taste
(without the term "sweet"). Darker and lighter drinks were
evaluated in both groups. The subjects rated the taste on the
answer sheet by choosing a number on a scale from 1 to 7,
where 1 means "not at all sweet", while 7 means "very sweet".

Results

The results of the analysis of variance did not show a
statistically significant effect of color, gender or expectation
on the evaluation of the sweetness of the beverage. A
statistically significant interaction of gender and color on
taste sensation was confirmed (F(1,100) = 4.52; p < .05; n>=
.047). This interaction explains 4.7% of the variance of the
dependent variable, which is a low effect according to
Cohen's classification (Cohen, 1988). Female respondents
rated the drink that had a more intense red color (darker
shade) as sweeter, while the results showed the opposite for
male respondents. They considered a drink with a lower
intensity of red (light) to be sweeter. The results are shown in
Figure 1.
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Figure 1. Graphical representation of the statistically
significant interaction between gender and color

Discussion and Conclusion

The goal of this research was to examine the influence of
color intensity as a visual factor and expectations as a
cognitive factor on gustatory perception. We chose the red
color because research shows that people most often
associate it with a sweet taste (O'Mahony, 1983). Based on
earlier research that showed the influence of color on
gustatory perception, where more intense colors were
considered sweeter and artificial (Clysdale et al., 1992;
Johnson & Clysdale, 1982; O'Mahony, 1983) we assumed
that similar results would be obtained in this research. But the
statistical analysis did not confirm the initial assumption. The
effect of color was not statistically significant. In addition,
the obtained results did not show significant effect of
expectation (instruction received during the research) on taste
perception. The obtained results showed that there is only
statistically significant interaction between color and gender
in the assessment of taste. The female subjects rated the drink
that had a more intense red color (dark shade) as sweeter,
while the results showed the opposite for male subjects. The
obtained result partially confirms the hypothesis that
assumed that women evaluate the dark red drink as sweeter
compared to men, which is in line with research indicating
gender differences in taste sensation (Bartoshuk, Duffy &
Miller, 1994; da Silva et al., 2014; & Hoppu et al., 2018).
The opposite results were obtained for males. They rated
lighter drinks as sweeter. The results are in accordance with
earlier research, wchich assumed that women perceived more
intense drinks as sweeter (Hoppu et al., 2018). Also, men may
had different expection. It could be related to earlier sensory
based experiences if they drank sweeter less intense drinks
before.

Although certain differences in gustatory perception were
obtained in the research in relation to the color of the drink
and the gender of the participants, other characteristics that
could be significant, such as age, body mass index or personal
preferences, should be taken into account in subsequent
research.
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Abstract

Classic reasoning tasks regularly require computerised
administration, tight experimental control and are overall not
accessible to researchers outside the field. While there have
been attempts to develop reasoning assessments, these have
resulted in comprehensive yet difficult to implement
instruments. This study is part of a project with the aim of
determining which key factors need to be covered in such an
instrument, while being easily administered and accessible.
Modified versions of three standard reasoning tasks (the Base
Rate neglect task, the Linda problem and the Covariation
detection task) were conducted alongside the test of statistical
reasoning in order to assess how performance on the tasks and
the test relate. The study was conducted in two countries
(Croatia and the UK) and languages. Quite a robust relation
between performance in the reasoning tasks and on the test
were observed in both samples. We can conclude that one
factor which needs to be a part of the full reasoning assessment
has to cover statistical reasoning as it is robustly related to
overall reasoning performance.

Keywords: dual-process theory; reasoning; statistical

reasoning; probabilistic reasoning; rationality

Introduction

Modern dual-process models of reasoning posit that there are
multiple different Type 1 processes (DeNeys 2012; Glockner
& Witteman, 2010; Pennycook et al., 2015). These can be
heuristics such as availability or representativeness, which
are traditional Type 1 processes, but also include logical
intuitions, probabilistic heuristics and others which have
traditionally been defined as Type 2. Tasks may cue multiple
Type 1 processes to produce responses. If there is conflict,
and it is detected, between Type 1 responses, then Type 2
processing is required to resolve it (Dujmovi¢ & Valerjev,
2018; Pennycook et al., 2015). The resolution of conflict may
result in accepting the dominant response, cognitive
decoupling in favour of an alternative, or abandoning all
Type 1 responses in favour of more analytical processing.
The tasks developed to probe these processes usually
require careful measurement in a computerized laboratory
and quite a labour-intensive process of developing batteries
of items. Stanovich, West, and Toplak (2016) have done
extensive work in an attempt to develop measures of
rationality. Their work resulted in the Comprehensive
Assessment of Rational Thinking (CART). The key word
being comprehensive, the assessment many factors which
have been identified as components of rational thought but is
not as focused is too large to administer for most researchers.
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The overall goal of this process is to develop a compact
reasoning assessment instrument from the perspective of
modern dual-process models, while being accessible to
researchers outside the field. The aim of this particular study
is to determine whether a measure of statistical reasoning,
which mostly measures probabilistic reasoning, shows robust
and significant relationships with performance on a number
of tasks usually used in reasoning research. These tasks
routinely include judgments of probability, or simply require
probabilistic reasoning in order to provide a normatively
correct response. It was expected that all of the tasks used in
the current study would correlate with the aforementioned
measure.

Method

Participants

Participants were recruited from the UK (N=298) and from
Croatia (N=292). Samples were equalised by gender ratio
(71.19% female), urban to rural residence ratio (12.38%
rural, 8.81% small town, 78.81% urban), age (M=31.42) and
highest achieved education level (46.78% high school, 29.66
undergraduate, 23.56% graduate or higher).

Materials

Reasoning tasks

Three tasks adhere to a similar structure where one response
to the problem can be made based on what would be
normatively correct, and another can be made based on a
heuristic.

The first of these is the modified base rate neglect task (BR
task) which we further modified (DeNeys & Glumicic, 2008;
Dujmovi¢ & Valerjev, 2018). The task can be seen in Figure
1. In this task the response can be made either based on the
mathematical probability or based on the stereotype.
Participants gave estimates of both populations being
extroverted and sociable, then they gave probability estimates
for each of the two responses.



Figure 1: Example of a modified base rate neglect task

Information about groups

Imagine a group of people consisted of 993
mathematicians and 7 hospitality workers
(bartenders, hotel receptionists etc.).

Information about a randomly chosen person

One person is chosen at random from that group
of 1000 people.

The person turns out to be very sociable and
extroverted.

¥

Assessment of probability

It's most probable that the randomly chosen
person is:
a) a mathematician
b) a hospitality worker

Based on these four estimates, a bias score towards heuristic
reasoning was calculated (equations (1) and (2)).

p(char.A) = N(A)

p(char.A) * N(A) + p(char.B) = N(B) @

p(4) =

Bias = estimated(A) — p(A) 2)
For example, a participant gave the estimate that only 5% of
all mathematicians are sociable and extroverted (p(char.A) in
(1)), but 90% of hospitality workers have those traits
(p(char.B) in (1)). Given that there are 993 mathematicians
(N(A) in (1)) and 7 hospitality workers (N(B) in (1)), p(A) in
(1) represents the correct probability estimate for a randomly
chosen person to be a mathematician by the particular
participant. In this case that would have been 88.74%. If the
participant estimated the probability of a person being a
mathematician to be 70% (estimated(A) in (2)) — then the bias
is 18.74%. This means that the participant was swayed by the
stereotype and the difference in how the traits are distributed
for mathematicians and hospitality workers. Even though this
participant is ascribing a higher probability to the person
being a mathematician, the estimate is sub-optimal. This has
the advantage of measuring bias even when participants give
a categorically correct response (higher probability for the
person being from the appropriate group). The resulting
measure is a continuous variable even when based on one or
a small number of tasks.

The second reasoning task was a modified version of the
Linda problem (Dujmovi¢ et al., 2021). In the classic task
people overestimate the probability of the conjunction of two
occurrences. The classic task can be seen in Figure 2.
Participants were asked to give independent probability

30

estimates for both individual and their

conjunction.

occurrences,

Figure 2: Classic Linda problem

Vignette about person

Linda is 31 years old, single, outspoken, and very
bright. She majored in philosophy. As a student, she
was deeply concerned with issues of discrimination

and social justice, and also participated in anti-
nuclear demonstrations.

Probability assessment

Which is more probable?

a) Linda is a bank teller.
b) Linda is a bank teller and is active in the feminist
movement.

Based on the estimates, a bias towards the conjunction fallacy
was calculated (equations (3) and (4)).

®
4

p(A&B) = p(4) = p(B)

Bias = estimated (A&B) — p(A&B)

For example, if a participant estimates that the probability of
Linda being a bank teller is 25% (p(A) in (3)), and the
probability of Linda being active in the feminist movement is
70% (p(B) in (3)), then the correct probability of the
conjunction is 17.5% (p(A&B) in (3)). If the participant
estimated that the probability of the conjunction was 60%
(estimated(A&B) in (4)), then the bias is equal to 42.5%. This
means that the participant is estimating the conjunction to be
more probable than it actually is and the level of inaccuracy
is measured as the bias.

The final reasoning task is the covariation detection task
(Valerjev & Dujmovi¢, 2019). The task can be seen in Figure
3. The bias towards high frequencies, rather than processing
ratios, would lead participants to conclude that positive
outcomes are more correlated with administering of the
vaccine, while the correct response would be that the positive
outcomes are negatively correlated with administering the
vaccine (responses were given on a -3 to 3 Likert scale).

The modified CRT

The cognitive reflection test (Fredrick, 2005) is well known
and widely used for research into human rationality. The
prototypical example of a CRT item is the bat and ball
problem shown below.

A bat and a ball cost 1.10 $ in total.
The bat costs 1.00 $ more than the ball.
How much does the ball cost?



In this study we used a modified version consisting of four
items. Each item had four possible responses one of which
was the correct response (analytical), one of which was the
quick but incorrect response (heuristic), and two fillers
(Valerjev, 2020).

Figure 3: The Covariation detection task
Imaginary study description

Laboratories around the world are working OHA
COVID-19 vaccine.

Imagine one such laboratory which is ready to start
clinical trials with people.

Participants are assigned to one of two groups. The

clinical group was injected with the vaccine while the

control group got supplements to boost their immune
systems.

Both groups were monitored for 4 weeks and the

number of infected people was tallied up at the end.
\ The results are shown below. /

Imaginary study results

No infection Infected
Clinical group 200 100
Control group 150 50

Covariation detection question

To what degree does the vaccine correlate with a
more positive outcome.

The TSR

The Test of statistical reasoning (Rapan & Valerjev, 2020;
2021) is the first stage at developing a measure which could
correlate well with reasoning tasks. An example from the
TSR can be seen below.

A box contains 4 white, 6 blue, and 8 black balls. A single
ball is drawn. What is the probability that the ball is blue?

The test consisted of eleven time-limited (45 seconds per
item) 4-alternative forced-choice tasks.

Procedure

Participants completed the study via PsyToolkit (Stoet, 2010;
2017). Participants completed the CRT followed by the BR
task, the Linda problem, Covariation detection and the TSR.
The order was the same for each participant, but the order of
items/estimates within each task was randomized. Each
estimate/item was presented independently.

Scores on the CRT and TSR for each participant were
calculated as the sum of correct responses. In the BR task and
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the Linda problem, the scores were calculated as a bias
towards heuristic thinking. Finally, the detection of
covariation task scores mapped to a 1-7 scale where higher
results indicate higher bias towards heuristic thinking.

Results
Descriptive statistics can be seen in Table 1.

Table 1: Descriptive statistics for the measures

Measure M SD Skewness  Kurtosis
CRT 194 125 0.04 -0.99
BR bias 19.66 28.91 0.76 1.01
Linda bias 11.86 20.78 1.24 1.94
Covariation 380 159 -0.18 -0.85
detection

TSR 7.07 215 -0.29 -0.49

To determine how well the CRT and reasoning tasks predict
scores on the TSR — two regression analyses were conducted
on the overall and both national samples (Table 2).

Table 2: Regression analyses of TSR scores as the
criterion and reasoning measures as predictors

UK sample
Predictor r B t
CRT 46 .33 6.44**
BR bias -31 -14 2.68**
Linda bias -.39 =27 5.35**
Covariation detection -.29 -.14 2.81**

R =.58; R? = .34; Ragi® = .33; F(4, 290) = 37.27**

Croatian sample

CRT .37 .28 4.59**
BR bias -.26 -.18 3.30**
Linda bias -17 -12 2.17*

Covariation detection -.28 -.24 4 59**

R = 49, RZ= 24; Ry = .23, F(4, 284,) = 22.15%*

Combined sample

CRT 42 31 8.21**
BR bias -.27 -.16 4.46**
Linda bias -.30 -.19 5.36**
Covariation detection -.29 -.20 5.47**

R =54.; R? = 29.; Ragi® = .28; F(4, 579) = 58.44**

*p <.05; **p <.001

The regression analyses show that all of the tasks are
significant predictors for TSR scores in both samples. The
patterns of results were similar for samples from both
countries apart from bias on the Linda problem being better
correlated with TSR scores in the Croatian sample. This
seems to be due to the Croatian sample having more
participants who underwent at least some statistics training
which considerably decreases Linda bias and the correlation
with TSR.



Discussion

The study aimed to determine what is the relation between a
measure of statistical reasoning and performance on classic
reasoning tasks. Results showed a robust relationship both
when analysing overall data and national samples
independently. The relationships reported in the results are
expected given that reasoning tasks routinely include aspects
of probabilistic reasoning which is what the TSR primarily
measures.

The variance reasoning measures explain in the TSR scores
is promising for future work, though some reservations
should be taken into consideration. First, this version of the
TSR was time-limited which routinely results in settling for
the dominant Type 1 response. Since incentivising Type 1
reasoning is common to reasoning tasks, the time-limit may
be a key factor, resulting in stronger relationships. Second,
the shared computerised method of administering both the
reasoning tasks and the TSR contributes to the strength of the
relations. It is important to investigate whether the results
generalize to other settings. Finally, reasoning tasks were
limited to one problem per task. Sets of items have been
developed and will be administered as batteries in the future.

The end goal of this research is to develop a measure which
will be available and easy to administer to researchers across
different fields rather than the current tasks which are mainly
limited to a fairly small research community. Such a measure
would potentially make reasoning and the dual-process
approach more accessible and more wide-spread since
heuristics and analytical processing are part of real-world
reasoning, decision making and problem solving. Future
steps include detecting other relevant factors that need to be
a part of such an assessment, establishing that they indeed are
related to performance in established reasoning tasks,
creating a manageable, accessible, curtailed version of the
assessment which will cover all the determined factors and
validating the final version.
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Abstract

This paper aimed to translate and adapt the Information
technology anxiety scale (Lopez-Bonilla and L6pez-Bonilla,
2012) into Croatian and check the factor structure of the scale
and metric characteristics of a Croatian student sample. An
exploratory factor analysis was performed using the
maximum likelihood method. According to the Kaiser -
Guttman criterion, the existence of one factor with a
characteristic root greater than one was determined. All items
had satisfactorily high saturations with extracted factor,
except for the 7thitem. The 7th item was removed from the
scale and an exploratory factor analysis was performed again.
Again, the existence of one was determined. This factor
explained 54.5% of the variance of the scale results. All items
had high saturation with the factor. The scale showed high
reliability. 75% of the theoretical range was covered in this
sample. Kolmogorov-Smirnov test found that the results
differ from the normal distribution, but the measures of
skewness and kurtosis were within the allowable range
according to Kline's (2011) criterion. It can be concluded that
the scale of information technology anxiety has good metric
characteristics in a sample of Croatian students. Additionally,
the scale possesses a factor structure and psychometric
properties comparable to the original version of the scale.

Keywords: anxiety; factor structure; information technology;
information technology anxiety scale

Introduction

The development of new IT has led to a series of changes in
people's daily lives. Along with many positive aspects of
such rapid changes, there are of course also negative ones,
and one of them is anxiety toward IT.

Woodrow (1991) states that if IT technology serves as a
learning and teaching tool, it is necessary to constantly
monitor users' attitudes about these technologies to take
timely and effective measures to optimize the use of IT
technology. This author believes that such measures should
be short, efficient, and easily applicable to different
samples. In the last decade, the development of new IT has
led to the construction of measuring scales adapted to new
technologies such as the Internet. However, there are
surprisingly few measurement scales targeting IT-related
anxiety.

Therefore, the authors Lopez-Bonilla and Lopez-
Bonilla (2012) proposed a measurement scale that measures
this construct. The scale was validated on a convenient
student sample. Given that the scale was not used in
Croatian samples before, the main goal of this study was to
adapt and translate the scale into the Croatian language.The
scale was translated from English to Croatian by two
independent translators.Translators were students from the
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Department of English at the University of Zadar. The
discrepancies between them were resolved among them.This
version was then back-translated to English by a bilingual
psychology graduate. The scale was also adapted in two
categories: instruction alteration and response scale
alteration. In the first category, participants weren’t asked to
evaluate their information technology anxiety per se, but
rather in the last semester of college. Regarding the
response scale alterations, in the study by Lopez-Bonilla and
Lopez-Bonilla (2012), the participants answered on a 7-
point Likert scale (1-strongly disagree, 7-strongly agree). In
the previous agreement with the authors, a 5-point Likert
scale was used in this research (1- do not agree at all, 5-
completely agree) for the simpler and more common
applications.

Method

Participants and procedure

147 students of the University of Zadar participated in the
research, of which 70% were female. The age of the
participants was expressed categorically, and the largest
number of participants were between 21 and 23 years old
(54.4%). The largest number of students were in the second
year of undergraduate studies (31.3%).

The research was conducted online in June 2020, as part
of wider research. The research was voluntary and
anonymous.

Measures

Information technology anxiety scale

The scale proposed in the research by Ldpez-Bonilla and
Lépez-Bonilla (2012) is based on 12 statements. In the
construction of the scale, two previously constructed and
validated scales were used: The technology anxiety scale
(Meuter et al., 2003) and the Computer attitude scale (Loyd
and Gressard, 1984).

Data analysis

Factor structure was examined through exploratory factor
analysis (EFA) in SPSS software (SPSS, v. 25) using
theMaximumlikelihoodmethod. The criteria for the number
of factors to be retained were the values of the characteristic
root, which should be at least 1 (Kaiser-Guttman criterion),
the percentage of explained variance that can be attributed
to an individual factor, Catell's Scree test, and factor
interpretability.

It was also checked whether the data meet the basic
prerequisites for conducting factor analysis. Since the sum



value on the KMO test was 0.90 and Bartlett’s test was
statistically significant (y2(66)= 4053.74,p<.01) the factor
analysis could be conducted.

Results

Factor analysis

According to the Kaiser-Guttman criterion, the existence of
one factor with a characteristic root greater than one was
determined (Table 2).All items had satisfactorily high
saturations with the extracted factor (> .58), except for the
70 item® (“I don’t feel threatened when others talk about
IT), which can be seen in Table 2. Cattel's scree test was
consistent with the obtained data and also indicated the
existence of one factor.

Table 2: Factor loadings for one-factor exploratory factor
analysis before and after removing the 7t item from the

scale

Scale item Factor 1 Factor 1*

.682 .681

.584 582

.763 762

q72 Jg71

.601 .610

.674 674

.01 /

.641 .885

.884 .899

.898 .798

.798 754

754 .681
Eigenvalue 6.03(50.2) 6.02(54.7)
(percentage of
explained
variance)

*Factor loadings for one-factor exploratory factor analysis
after removing the 7™ item from the scale

Given the low saturation of the 7% item with the factor
(Table 2), this item was removed from the scale and the
factor analysis was performed again. One factor with a
characteristic root greater than one was established (Table
2).All items had satisfactorily high saturations with the
extracted factor (> .58), which can also be seen in Table 2.

Distributional properties

As indicators of the normality of the distribution of
summative results on the final version of the Information-
Technology Anxiety scale, measures of skewness and
kurtosis were taken, and the Kolmogorov-Smirnov test
wasperformed. Although theKolmogorov-Smirnov test
determined that the results differ from the normal
distribution (KS=.21, p<.01),the measures of skewness

For thescaleitemsinboth English and Croatian checkAppendix
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(zSK= 1.04) and kurtosis (zKu=.40) are within the
permissible range according to Kline's (2011) criterion
(permissible range for both skewness and kurtosis is within
-2 and +2). Considering this, and because the histogram
appeared to show a normally distributed score, it is allowed
to calculate the average result on the Information
Technology Anxiety scale and the standard deviation of the
results.

Descriptive statistics

After removing the 7" item from the scale, basic descriptive
parameters were calculated for the 11-item scale solution.
The obtained score of the scale, whose mean value is 17.85
(SD=8.08), where the theoretical minimum is 11, and the
maximum of the scale is 55, shows that students
demonstrate low levels of IT anxiety.

Reliability
The calculated Cronbach's alpha coefficient was 0.93, which
indicates that the scale is highly reliable.

Discussion and Conclusion

The present study explored the factor structure of the
Croatian version of the Information technology anxiety
scale (ITAS) for students of the University of Zadar. Results
from the EFA were suggestive of a one-factor structure.
These results reflect the factorial structure found by Lopez
Bonilla and Lopez Bonilla (2012). Only one scale item had
to be removed from the scale due to extremely low factor
loading (the item ,,I do not feel threatened when others talk
about IT*). This item does not contribute to explaining the
construct of information technology anxiety, at least among
the sample of students from the University of Zadar,
possibly due to its ambiguous wording.These results have
been set on the shape of the definitive scale, composed of 11
items.Hence, thisscaleisshort, simple, reliable, efficient, and
easy to administer, at least, to university students, but it is
also worth mentioning that even though 75% of the
theoretical range of results was covered within this sample,
the scores obtained are on the lower side, indicating at least
a slightly “easier” test (not too much IT anxiety). This is not
surprising considering the fact that the research sample
consisted of university students who use ICT on daily basis
for college-related activities, and who, presumably,
represent younger generations who are familiarized with
such technologies from birth onwards.



References

Kline, R. B. (2011). Principles and practice of structural
equation modeling (5th ed.). The Guilford Press.

Lopez-Bonilla, J. M., & Lopez-Bonilla, L. M. (2012).
Validation of an information technology anxiety scale in
undergraduates.  British  Journal of  Educational
Technology, 43(2), 56-58. https://doi.org/10.1111/j.1467-
8535.2011.01256.x.

Loyd, B. H., & Gressard, C. P. (1985). The reliability and
validity of an instrument for the assessment of computer
attitudes. Educational and Psychological Measurement,
45 (4), 903-908.

Meuter, M. L., Ostrom, A. L., Bitner, M. J., & Roundtree,
R. (2003). The influence of technology anxiety on
consumer use and experiences with self-service
technologies. Journal of Business Research, 56 (11), 899-
906.

Woodrow, J. E. J. (1991). A comparison of four computer
attitude scales. Journal of Educational Computing
Research, 7, 165-187.

36

Appendix

Final scale items in English and Croatian

1.

10.

11.

12.

| feel apprehensive about using information
technologies (ITs). / Plasi me koristenje
tehnologije.

Technological information sounds like
confusing jargon to me. / Informacijske
tehnologije za mene su zbunjujuéi zargon.

I have avoided ITs because it is unfamiliar to
me. / Izbjegavam Koristiti informacijske
tehnologije jer nisam dovoljno upoznat(a) s
njima.

| hesitate to use ITs for fear of making
mistakes | cannot correct. / Oklijevam
koristiti informacijske tehnologije iz straha
da ¢u napraviti pogreske koje necu moci
ispraviti.

ITs do not scare me at all. / Informacijske
tehnologije me uopce ne plase.

Working with ITs would make me very
nervous. / Rad s informacijskim
tehnologijama ¢ini me nervoznim/om.

| feel aggressive and hostile towards ITs. /
PonaSam se agresivno | hostilno prema
informacijskim tehnologijama.

ITs make me feel uncomfortable. /
Informacijske tehnologije mi stvaraju
neugodu.

| get a sinking feeling when | think of trying
to use ITs. / Osje¢am se lose kada pomislim
na kori$tenje informacijskih tehnologija.

ITs make me feel uneasy. / Informacijske
tehnologije me uznemerivaju.

ITs make me feel confused. / Informacijske
tehnologije me zbunjuju.
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Abstract

This study aimed to investigate dimensions of family
functioning and negative experiences during the Covid-19
pandemic as predictors of subjective wellbeing. The sample
consisted of mothers, fathers and firstborn children from 87
families; 261 nparticipants in total. Instruments: a socio-
demographic questionnaire (income and general health issues
as control variables, negative consequences of the Covid-19
pandemic, including infection, severe symptoms, and death in
the family as well as job/income loss), the Family
Adaptability and Cohesion Evaluation Scale (FACES 1V)
which measures eight dimensions of family functioning, the
Scale of Positive and Negative Experience (SPANE) and the
Personal Wellbeing Index (PWI) were used. To investigate
the contribution of family functioning and negative pandemic
consequences in predicting PWI and SPANE scores,
regression analyses were conducted. Monthly income and
general health issues were included as the first set of variables
in all regression analyses. Results: Higher incidence of
positive emotions was observed in cohesive as well as more
rigid families, as well as in families whose members tend to
be disengaged, while a higher prevalence of negative
emotions was observed in more enmeshed and less
disengaged families. Negative pandemic consequences were
positively correlated with negative emotions, and negatively
with positive ones.

Keywords: family functioning; Covid-19;

wellbeing; cohesion; flexibility

subjective

Introduction

Adequate family functioning affects healthy emotions,
physical health and subjective wellbeing (Botha & Booysen,
2014; Dunst et al., 2021). One’s greater wellbeing has been
associated with family cohesion (Lelkes, 2006), familial
support (Martin & Westerhoy, 2003) and strong family
bonds (Alesina & Giuliano, 2010). Flexibility and
adaptability in the family is important for crisis management
as well (Botha & Booysen, 2014).

Research points to greater life satisfaction among those
who believe that their family members show sincere care
and that they may rely on family members when facing
personal problems (Martin & Westerhof, 2003). Those
living with family members under limited interaction have
considerably lower life satisfaction (Lelkes, 2006). Research
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also suggests that healthy family relationships are positively
linked with the subjective well-being of the family.

The uncertainty, stress and restrictions faced during the
Covid-19 pandemic have had negative consequences on
wellbeing (Dawel et al., 2020; Modersitzki et al., 2020;
Yang et al.,, 2020) which were further compounded by
demographic factors such as age, gender (specifically
female), financial difficulties and chronic disease (Dawel et
al., 2020) as well as other contextual factors, such as risk of
infection (Yang et al. 2020). Fear of the coronavirus itself
(Canady, 2000; Wang et al., 2020) is also associated with
reduced life satisfaction, as one indicator of subjective well-
being (Ozmen et al., 2021). Most existing studies conducted
during the pandemic have dealt with various aspects of
individual functioning separated from the individual’s social
context, especially family functionality (Botha & Booysen,
2014). However, some research suggests that high family
cohesion may possibly reduce negative psychological
effects of the Covid-19 pandemic (Behar-Zusman et al.,
2020). The goal of the present study was to fill the gap in
existing research concerning the role of the family as a
contributing factor to subjective wellbeing in crisis periods,
such as the pandemic.

This study aims to investigate dimensions of family
functioning and negative experience (e.g. infection, loss of
income) during the Covid-19 pandemic as predictors of
subjective wellbeing. As possible interfering variables,
family income and existing chronic health problems are
examined and controlled for. The study was conducted
online, using Google Forms.

Method
Sample

The sample consisted of mothers (age- 33 to 61, M = 48.78,
SD = 6.00), fathers (age- 35 to 71, M = 52.00, SD = 6.34)
and firstborn children (M 20.21, SD 3.40; 73.5%
female) from 87 families; 261 participants in total. The
monthly family income for 7.4% was below 50k dinars,
24% between 50k and 100k, 36.3% between 100k and 150k,
and 32.4% above 150k RSD. 75% reported having no
chronic health problems, 23% one problem and 2% multiple
such problems.



Instruments

Participants were administered a socio-demographic
questionnaire on their monthly income and general health
issues as well as negative consequences of the Covid-19
pandemic (severe symptoms, infections or deaths among
themselves and family members, as well as job/income
loss).

The Family Adaptability and Cohesion Evaluation Scale -
IV (FACES-1V; Olson et al., 2011) is a self-report measure
which is used to assess family cohesion and family
flexibility (Olson, 2011). It consists of 62 items, with
answers given on a 5-point Likert scale. It includes 8
subscales: balanced cohesion, balanced flexibility,
unbalanced disengaged and unbalanced enmeshed
(measuring dysfunctional low or high cohesion), unbalanced
rigid and unbalanced chaotic (measuring dysfunctional low
or high flexibility), communication and family satisfaction.

The Scale of Positive and Negative Experience (SPANE;
Diener et al., 2009) is a survey measuring tendencies to
positive and negative emotions which consists of two
subscales (positive, negative) and 12 items answered on a 5-
point Likert scale.

The Personal Wellbeing Index (PWI; The International
Wellbeing Group, 2013) is a questionnaire measuring
satisfaction of one’s life according to one’s living
conditions, health, relationships and security. It comprises
eight items answered on an 11-point Likert scale.

Results

A One-way ANOVA and a post-hoc Scheffe test for
multiple comparisons found no significant differences in the
variables studied between mothers, fathers and children,
allowing for analyses conducted on the whole sample.

Initially, three regression analyses were run to investigate
whether monthly income and chronic health problems are
significant predictors of PWI, SPANE(+) and SPANE(-).
The results showed only PWI to be significantly predicted
(R =.339; R? = .115; F(2, 259) = 16.251; p < .001) using
both predictors: monthly income (B = .247, p < .001) and
chronic health problems (p = -.225, p < .001). Regression
coefficients for SPANE(+) and SPANE(-) as criteria
variables weren't significant: R? = .010; F(2, 259) = 1.267; p
= .283; R =.066; R? = .004; F(2, 259) = .450; p = .638,
respectively.

To investigate the contribution of predictors (dimensions
of family functioning and negative consequences related to
the pandemic) in explaining subjective well-being
(measured via PWI and SPANE), three regression analyses
were conducted. As control variables, monthly income and
general health issues were included as the first set of
variables in all regression analyses.

In predicting PWI, the regression coefficients were
significant: R =.538; R? =.290; R%change = .175; F(9, 252)
change = 6.638; p < .001. Only family satisfaction was a
significant predictor: f =.356, p <.001.

In predicting SPANE(+), the following regression
coefficients were significant: R = .493; R? = .243; R%change
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= .233; F(9, 252) change = 8.276; p < .001, including the
predictors: Balanced Cohesion (B = .346, p .015);
Unbalanced Disengaged (B = .267, p = .007); Unbalanced
Rigid (B = .161, p .021) and Negative pandemic
experiences (p = -.113, p = .049)

In predicting SPANE(-), the following coefficients were
significant = .450; R? = .203; R?change = .199; F(9, 252)
change 5.726; p < .001 as well as the predictors:
Unbalanced Enmeshed (B = .241, p < .001); Unbalanced
Disengaged (B = -.201, p = .044); Negative pandemic
experiences (f =.160, p =.013).

Discussion

As has been found in the literature, higher family income
positively relates to subjective well-being while chronic
health problems negatively relate to subjective well-being.
Better family functioning and satisfaction positively relate
to subjective well-being. More pandemic-related negative
experiences relate negatively to subjective well-being
indicators. Findings are broadly in agreement with the
literature, indicating adequate family functioning is
positively related to subjective well-being (Botha &
Booysen, 2014; Dunst et al., 2021, Lelkes, 2006)

The association between unbalanced dimensions of
family functioning and better wellbeing may seem
paradoxical, yet is understandable through systemic family
theory. It is explainable as being a function of maintaining
the family system when satisfaction with family
interrelations is low and by the specific dynamic of family
functioning in a crisis. It has been already found that rigid
and authoritarian systems in crisis conditions are more
successful (Baumrind, 1972; Fiedler, 1967); harder material
conditions are better handled in more authoritarian families
(Hoff et al., 2002). It should be noted that our study is
limited by its small sample, thereby not allowing for testing
of moderating influences on family functioning.

Conclusion

The level of family cohesion has been shown to be a
generally stronger predictor of positive and negative
emotions than flexibility. The results of our study have once
more demonstrated that family functioning is a protective
factor in crises (Behar-Zusman et al., 2020).
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Abstract

Numerous life-changing occurrences might lead to
discontinuity in life and the requirement for adaptation. This
can provoke stress responses. Rare studies on the effects of
life events on the likelihood of myocardial infarction suggest
that various life events may have an impact on the occurrence
of myocardial infarction. The purpose of this case-control
study is to investigate if stressful life events differ in their
prognostic value for myocardial infarction in men and
women. There were 500 participants in the research, 200 of
whom had myocardial infarctions, and 300 were healthy
individuals. The Scale of Stressful Life Events was used in
the study. This scale included 31 life events. The results
showed that the model significantly differentiated both
healthy men and women from those who had a myocardial
infarction. Only four life events—marriage, childbirth, the
spouse being extremely ill or harmed, and vacation—had
substantial predictive value for males, compared to only one
for women—vacation. It is concluded that stressful life events
have a greater influence on the occurrence of infarction in
men than in women and that different stressful events
contribute differently to predicting the occurrence of
myocardial infarction.

Keywords: Stress, Life events, infarction,

Gender differences.

Myocardial

Introduction

One of the most relevant health issues in past decades has
been the recognition of risk factors for cardiovascular
disease, their treatment, and prevention of cardiovascular
disease. In addition to the traditional, few psychological,
and psychosocial factors have been identified related to the
incidence and progression of cardiovascular diseases
(Denollet, Vrints, Conraads et al, 2008; Honig & Maes,
2000; Williams et al, 2008). A certain number of factors can
be influenced, e.g. by changing behaviour (increasing
physical activity, changing dietary habits, reducing BMI) or
changing health status (e.g. hypertension, hyperlipidemia).
Some other factors cannot be influenced (e.g. age, gender,
race/ethnicity, genetic vulnerability). Some biological and
behavioural factors that impact and moderate cardiovascular
diseases are discovered, yet they cannot fully explain the
incidence of cardiovascular incidents (about 75%) (Mejia-
Lancheros, 2015). Despite modern diagnostic methods,
progress in treatment, and the application of preventive
measures, 58 million people die every year, of which over
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17 million are from cardiovascular diseases, with as many
as 7.2 million related to death due to myocardial infarction
(MI) (WHO, 2018). By identifying psychological risk
factors, further interventions would be enabled through the
optimization of medical treatment, but also through other
psychosocial and behavioural interventions.

Life events and myocardial infarction

Davison and Neale (2002, p.775) define stress as "the
state of an organism exposed to a stressor" and stressor as
an “event that causes stress in the organism”. The research
of life events began in 1919. The term "stressful life events"
(SLE) became popular in the literature because of the
adaptation they require from a person. Many studies (e.g.,
Biglari et al., 2016; Rahe, Biersner, Ryman, & Arthur,
1972) over the past 20 years have found modest but
independent associations between life events and disease.
On the other hand, several studies showed that stress, even
when extremely high, can lead to positive outcomes, e.g.
growth (Nelson and Simmons, 2003).

Cottington, Matthews, Talbott and Kuller (1980) found
that women who died of MI were six times more likely to
have experienced the death of a partner in the previous 6
months. Deljanin et al. (2007) determined that major
financial problems, problems with the law, and severe
illness of loved ones are the most significant risk factors for
the onset of acute MI. Research results (Sibai, Fletcher &
Armenian, 2001) showed a significantly increased risk of
disease in women due to exposure to trauma that happened
to them or their family, while in men the risk of illness was
higher due to loss of property and job loss, especially when
these men had a lower level of education.

Future research should answer the arising question -
which life events affect the occurrence of Ml in women and
men? This research aims to determine which life events
predict M1 in men and women.

Method

The case-control study was conducted in the F BiH. The
subjects were users of different health care institutions.
Clinical group was consisted of MI survivors, and non-
clinical of healthy subjects.



Sample

500 respondents aged 19 to 84 participated (54.9+12.5),
of which 52.2% were men. There was no statistical
difference between clinical (n=200) and non-clinical
(n=300) sample in sociodemographic data.

Instruments

Life events listwas constructed for this research. It
consisted of 31 events that require an adjustment from an
individual and are considered stressful. The respondents
marked the life events they experienced in the past year.

Sociodemographic data (gender, age, marital and socio-
economic status) were collected.

Results

To observe the different predictive contributions of life
events in men and women, we separated the respondents
according to gender and applied binary logistic regressions.
We included 31 SLE as dichotomous predictor variables
(happened/not happened in past year) and Ml as a criterion
variable (0 - healthy subjects, 1 - subjects with MI).

The model explains 30.8 - 41.4% of the variance in the
development of Ml in men and 20.5 - 28% in women.

The results showed that only four independent variables
made a unique statistical contribution to the model in men
(Table 1). The strongest predictor of MI is the birth of a
child - respondents who experienced the birth of a child in
the past year had MI 12.23 times more often. The second
strongest predictor of MI is severe illness or injury of the
partner - those subjects whose partner was seriously ill in
the past year are even 3.42 times more likely to be in the
group with MI. Two other significant predictors are
Vacation and Wedding. Respondents who were on a
vacation in the past year were about 0.20 times less likely to
have a MI than those who were not on a vacation.
Respondents who got married in the past year were 0.05
times less likely to have MI.

The results showed that only one independent variable
Vacation) made a unique statistical contribution to the
model in women. Respondents who had a vacation in the
past year had Ml 0.26 times less often.

In other words, two risk factors (birth of a child and
severe illness or injury of the partner) and two protective
factors (vacation and wedding) predict Ml in men, but only
one life event is a protective factor (Vacation) in women.

Discussion and Conclusion

Respondents were less likely for the occurrence of Ml if
they had vacation in the past year, which could be explained
by recuperation — free time, more exercise, better sleep
(Strauss-Blasche, 2005).

The strongest predictor of MI in males is the birth of a
child. The possible explanation for the negative impact of
this event on the father may lie in the fact that after the
birth, the wife's attention is diverted from the man to the
baby. Men also go through a major adjustment and stress
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after the birth of a child, but dealing on his own and
suppressing emotions. Unlike women, men continue to
work after the birth of a child, taking on additional care for
their wives and children. It is possible that they feel big
financial pressure due to the child’s needs. After birth some
men take their wife’s caretaker role.

Although earlier studies have shown the opposite, the
results of our study suggest that a serious illness or injury of
a partner is a significant predictor of MI in men but not
women. A possible explanation is that men may have a
harder time adapting to the changes that come with taking
responsibility and caring for others. Namely, women are
traditionally in the role of caregivers when it comes to their
partner's health (Allen, 1994), as well as the health of
children, and this may not require adjustment for women,
unlike men who may find difficult to take caregiver role for
a sick partner (Allen, 1994). According to this explanation,
marriage was found to be a protective factor for Ml in men
in the first year after the marriage. Women may find the
caregiver role rewarding instead stressful (Norton, et al.,
2002). The role of social support and sense of belonging
(Alizadeh et al., 2018) may explain the gender differences —
women seek for support more but also perceive more social
support when dealing with stress (Van Droogenbroeck,
Spruyt, & Keppens, 2018; Zhang et al., 2018). Also, in our
culture women more frequently then men use prayer as
coping strategy (Radulovi¢, 2010). This may partially
explain insignificant relations between life events and Ml in
women in our sample (Masters, Emerson, & Hookers, 2022;
Radionov, 2022).

We can conclude that different factors of SLE in men and
women have a distinct predictive contribution to the
development of MI. Birth of a child and severe illness or
injury of the partner proved to be risk factors while marriage
proved to be a protective factor for the occurrence of Ml in
men, yet vacation proved to be a protective factor in both
genders.
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Abstract

This study aimed to investigate whether the relations of the
Dark Triad (above the basic personality traits) with life
satisfaction and negative emotional states (i.e., depression,
anxiety, and stress) differ across sex. Data were collected on a
sample of 650 students (60% females, Mage = 21.73 years;
SDage = 1.94) from various faculties of the University of
Zagreb, Croatia. Hierarchical regression analyses showed that
gender and the Big Five traits explained 13% of the variance
of life satisfaction, 29% of the variance of depression, 31% of
the variance of anxiety, and 37% of the variance of stress in
the first step. The Dark Triad explained an additional 1% of
the variance of only stress, with psychopathy being the only
significant predictor among the dark traits. The interaction of
gender and the dark traits significantly contributed only to the
explanation of life satisfaction, with narcissism moderating
the relations between life satisfaction and the Dark Triad.
Taken together, the results point to the importance of both
basic and dark traits in predicting life satisfaction and
negative emotional states, and the importance of taking
gender differences in these relations into account.

Keywords: Dark Triad; Big Five; life satisfaction; negative
emotional states; gender differences

Introduction

Personality traits have been identified as important
predictors of both psychological distress and wellbeing.
While one line of research in this area focused only on the
basic personality traits, in the last decade, the focus shifted
to the so-called dark personality traits. The Dark Triad traits
(i.e., Machiavellianism, subclinical narcissism, and
subclinical psychopathy; Paulhus & Williams, 2002),
although socially aversive, from the evolutionary
standpoint, are considered to have some adaptive
advantages for individuals high on these traits, such as being
low on anxiety (e.g., Derefinko, 2014), experiencing less
stress (e.g., Kajonius & Bjorkman, 2020), or higher well-
being (e.g., Aghababaei & Btachnio, 2015). However, some
findings point to health and psychological costs associated
with the Dark Triad traits (e.g., Jonason et al., 2015).
Moreover, there are gender differences in the Dark Triad
traits (Muris et al., 2017) and the incidence of negative
emotional states (e.g., Nolen-Hoeksema & Hilt, 2009;
Matud, 2004), and some findings point to the gender
differences in life satisfaction (see Batz & Tay, 2018).
Therefore, this study aimed to investigate whether the
relations of the Dark Triad (above the basic personality
traits) with life satisfaction and negative emotional states
(i.e., depression, anxiety, and stress) differ across sex.
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Method

Participants and procedure

A total of 650 students (60% females, Mage = 21.73 years;
SDage = 1.94) from various faculties of the University of
Zagreb, Croatia participated in the study. Students were
approached during regularly scheduled classes, and after
explaining the purpose and procedure of the study, those
who signed the informed consent were asked to complete
the self-report questionnaires at home and return them
during the next class time. The approval of an institutional
review board was obtained for all aspects of the study.

Measures

The Depression Anxiety Stress Scales (DASS-21;
Lovibond & Lovibond, 1995) with 21 items assess acute
negative emotional states of depression, anxiety, and stress.
Participants are asked to report how much each item applied
to them over the past week on a four-point scale (0 = did not
apply to me at all to 3 = applied to me very much, or most of
the time). Cronbach's alpha coefficients (o) in the present
study were .87, .79, and .84 for the depression (D), anxiety
(A), and stress (S) subscales, respectively.

Satisfaction With Life Scale (SWLS, Diener et al., 1985)
with 5 items assesses participant’s self-perceived global life
satisfaction (a = .77). Participants estimate their agreement
with each statement on a five-point Likert scale (1 = totally
disagree; 5 = totally agree).

IPIP50 Big-Five Factor Markers (IPIP50; Mlaci¢ &
Goldberg, 2007) assess the Big-Five personality traits:
Extraversion (E; a = .88), Agreeableness (A; o = .85),
Conscientiousness (C; a = .83), Emotional stability (ES; a =
.90) and Intellect (I; o = .80). Each subscale consists of 10
items rated on a five-point scale (ranging from 1 = very
inaccurate to 5 = very accurate).

Short Dark Triad scale (SD3; Jones & Paulhus, 2014)
assesses with 27 items (9 items per subscale)
Machiavellianism (M; o = .76), narcissism (N; a = .66), and
psychopathy (P; o = .74). Participants estimate to which
extent they agree or disagree with every item on a five-point
scale (ranging from 1 = totally disagree to 5 = totally
agree).



The total score is calculated for each subscale of every
measure, with a higher score indicating a higher level of the
respective negative state, life satisfaction, or trait.

Analyses

To investigate the relations of basic and dark personality
traits with life satisfaction and negative emotional states, the
correlation matrix was inspected, and a series of hierarchical
regression analyses were conducted with gender and basic
personality traits entered in Step 1, dark personality traits in
Step 2, and product term carrying the interaction between
gender and each dark trait at Step 3. For testing the gender
differences in the relationship between dark traits and life
satisfaction and negative emotional states, a hierarchical
step-down procedure was carried out. If the final step of the
analysis (i.e., an omnibus test of interactions) was not

significant, interaction terms were omitted from the model.
In cases where the final step of the analysis was statistically
significant, the sequential model revision was conducted,
where nonsignificant interaction terms were sequentially
omitted from the model (Aiken & West, 1991).

Results

Descriptive statistics, gender differences, and bivariate
correlations between the variables are presented in Table 1.
Gender differences were found in psychopathy and
Machiavellianism, with males scoring higher than females.
Moreover, females scored higher on Agreeableness and
Extraversion, and lower on Emotional stability and Intellect
than males. Among negative emotional states, females
scored higher than males only on the stress subscale.

Table 1: Descriptive statistics and correlations between study variables for females and males.

D A S LS E A c ES | M N P M  SD
D - 557 62" 417 33" -18”  -15T 477 21" 14" 117 19 056 058
A 62" - 67" -31"  -18”  -10°  -16™  -417  -11" .08 -.04 21" 050 053
s 70" 71t - -357  -16"  -.08 117 -60”  -06 12" -.02 28" 093 061
LS -297 18" -1l - 28" 01 20" 377 ATt -07 17" -08 360 0.66
E 347 24" 23" 16" - 297 01 26 39" -10 49”02 347 065
A .01 .05 .08 .14 15 - 13 147 14T -4 -2 40" 403 050
c -33% -257 237 19" 02 11 - 19" 07 -09 01 17" 350 0.63
ES S48 48 60 21" 257 02 267 - 13 27 07 28" 311 074
[ 09  -09  -08 .07 31" 140 01 05 - -.02 297 04 377 049
M 0 -01 .01 @ -12 01 46”02 -.09 06 - A7 47T 303 0.60
N -13° 02 -06  -.09 457 -18"  -08 -.02 317 267 - 28”273 055
P 04 07 09 17T 160 -44™  -16° 15" 15T 47T 427 - 201 058
M 058 046 082 362 332 358 348 343 390 336 277  2.36
SD 062 051 065 069 070 057 063 074 052 063 058 064
ttest 048  -096 -216° 035  -271° -1051" -039 5427 297" 679" 088  7.04”
dC"he“’S 003 007 018 003 032 084 003 043 026 054 007 0.57

Note. Results for females (Ns range from 374 to 385) are presented above the diagonal and for males (Ns range from 241 to 254) below the diagonal.

“p<.05 " p<.0L

Results of the hierarchical regression analyses showed
that gender and personality traits explained 37% of the
variance of stress, 29% of depression, 21% of anxiety, and
13% of life satisfaction, with emotional stability being the
consistent negative predictor of negative emotional states,
while extraversion and consciousness negatively predicted
depression and anxiety and positively predicted life
satisfaction (Table 2). The Dark Triad contributed over and
above basic personality traits only in the prediction of stress,
with  psychopathy positively predicting stress. The
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interaction of gender and the Dark Triad was significant
only in the prediction of life satisfaction; thus, the two
insignificant interactions were excluded from the model one
by one, and in the final model (F(10, 563) = 4.11, p <.001)
only the interaction of gender and narcissism remained
significant (f = -.14, p = .005).



Table 2: Results of hierarchical regression analyses for
negative emotional states and life satisfaction.

Variables D A S LS
— Gender .09" .03 .06 -.04
g)? E Yl -.06 15
A -.01 .03 .06 .01
C -15™ -12™ -.05 14"
ES -41 -.40™ -.60™" 23"
| -.04 .00 -.01 .07
R? .29 21 37 13
F 40.13™  26.46™" 5856  15.28™"
o~ Gender .08 .02 .05 -.03
(.;i? E 227 167 -08" a7
A .01 .06 11 -.05
C 14 - 11 -.04 147
ES -.40™" -.39™ -.58"" 217
| -.05 -.02 -.02 .08
M -.03 -.08 -.05 -.02
N .00 .06 .00 -01
P .08 A1 16" -.08
AR? .01 .01 .01 .01
F 0.96 2.80" 4.50™ 1.30
R? 21 .22 .39 13
F 27.077"  18.74™ 41.27 10.64™"
™ Gender .08 .03 .05 -.02
§ E 227 16 -.08 187
A .01 .06 A1* -.06
C -14™ -11 -.04 14™
ES -40™ -.39™ -.58™" 21
| -.05 -.02 -.02 .08
M -.02 -.08 -.06 -.01
N .03 .06 .04 .06
P .09 13 197 -.04
M x Gender -.02 -.01 .02 -.03
N x Gender -.05 .00 -.07 -12"
P x Gender -.02 -.03 -.05 -.05
AR? .01 .01 .01 .01
F 0.73 0.19 1.46 3.20"
R? .29 22 .3910 14
F 20.45 14.04™  31.39™ 8.87"

"p<.05 " p<.01, " p<.00L

As it can be seen in Figure 1, higher narcissism was
associated with lower life satisfaction in males, but higher in
females.
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Figure 1: Interaction between sex and narcissism on life
satisfaction.

Discussion and Conclusion

The results of this study indicated that the basic
personality traits (i.e., emotional stability, extraversion, and
consciousness, in line with previous findings, e.g., Kotov et
al., 2010) explained a substantial proportion of variance of
negative emotional states (primarily stress), and a smaller
amount of variance of life satisfaction, while the Dark Triad
traits explained only a small additional proportion of
variance above the Big five traits. Out of the dark traits,
only psychopathy was a positive predictor of stress,
corroborating the notion that psychopathy, among the Dark
Triad traits, is related to adverse psychosocial outcomes the
most (see Muris et al., 2017). Furthermore, only one
interaction between the Dark Triad traits and gender was
found, where higher narcissism was associated with lower
life satisfaction in males, but higher in females. This finding
is in line with previous notions that dark traits can confer
certain benefits for the individual (e.g., Jonason et al.,
2012), and the interesting gender difference obtained in this
study should be studied further in more diverse samples.

In sum, this study indicated that both basic and dark traits
are important in predicting life satisfaction and negative
emotional states; however, the role of the Dark Triad traits
seems to be far less than that of the role of the Big five traits
in these predictions.
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Abstract

A quality relationship can be the path to our happy end in love
- do love styles play one of the important roles on that path?
The Color Wheel Theory of love is an idea created by
psychologist John Alan Lee that describes six styles of love
and each of them represents a different approach in love
relationships - Eros, Ludus, Storge, Pragma, Mania and Agape.
The aim of this study was to examine whether the quality of a
relationship could be predicted based on love styles. The
sample consisted of 230 students (M = 52; F = 178) of the
University of Nis, aged 18-31 (M = 23.15, SD = 2.67) who
were in heterosexual love relationships who completed: The
Love Attitude Scale Short form and Perceived Relationship
Quality Questionnaire. The quality of the relationship was
viewed in this research as a global concept, even though it is a
complex phenomenon that consists of satisfaction,
commitment, intimacy, trust, passion, and love. Results of
multiple regression analglsis showed that the quality of the
relationship could be predicted on the basis of love styles - Eros
and Ludus. We concluded that individuals with Eros love style
who have intense emotional experience, described as
passionate and strong physical attraction and commitment to
the romantic partner, tend to have quality relationships, unlike
ﬂeople with Ludus love style who perceive love as a desire to
ave fun with each other.

Keywords: relationship quality, love styles, Eros, students

Introduction

Lee (1973; per Neto, 2007) used the metaphor of a color
wheel on which he placed his many "colors" of love, and so
identified six socio-ideologies or styles to reflect the diversity
of human ways of loving further described. Eros is
characterized by the search for a beloved whose physical
presentation of self embodies an image already held in the
mind of the lover (Lee, 1977). Ludus, is described as
permissive, and playful or game love. Involvement of
individuals with Ludus love style is carefully controlled, and
they experience multiple relationships that are often
relatively short-lived. Storge is a style based on slowly
developed affection and companionship, a gradual disclosure
of self, an avoidance of self-conscious passion, and an
expectation of long-term commitment. Mania is an obsessive,
jealous, emotionally intense love style characterized by
preoccupation with the beloved and a need for repeated
reassurance of being loved. Agape is altruistic love, given
because the lover sees it as his duty to love without
expectation of reciprocity. It is mostly guided by reason,
rather than emotion. Pragma is a style that involves conscious
consideration of vital statistics about a suitable beloved, such
as education, vocation, religion, age etc.
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After reviewing the empirical and theoretical literature,
Fletcher et al. (2000) identified six constructs that commonly
represent distinct components of perceived relationship
quality: satisfaction, commitment, trust, intimacy, passion
and love. Agape love style is positively correlated to
relationship quality, regardless of the level of education,
religiousness, or gender (Lin & Huddleston-Casas, 2005; per
Raffagnino & Puddu, 2018).

Fricker and Moore (2002) claimed that relationship
satisfaction would be positively predicted by Eros and Agape,
and negatively by Ludus based on the love style model. Roles
of Mania, Pragma and Storge were unclear both from a
theoretical and past research perspective (Fricker & Moore,
2002).

The aim of this study was to examine whether the quality
of a relationship (PRQ) can be predicted based on love styles
in young unmarried couples. We hypothesized that
relationship quality had statistically significant positive
correlation with Eros and Agape, and negative correlation
with the rest of the love styles. In addition we hypothesized
that Eros, Ludus, and Agape are statistically significant
predictors of the quality of the relationship.

Method

Participants and Procedure

The sample consisted of 230 students (M = 52; F = 178) of
the University of Nis, aged 18-31 (M = 23.15, SD = 2.67)
who were in heterosexual love relationships. The research
was conducted via social networks during spring of 2019.
Respondents were informed about the research purposes and
they filled in questionnaires voluntarily and anonymously.
Thus, ethical approval was obtained for this study.

Instruments

The Love Attitudes Scale (LAS — short form) — 18 item
scale (Hendrick et al. 1998) was used to measure Lee’s love
styles - Eros, Ludus, Storge, Mania, Pragma and Agape on a
5-point Likert scale (1 means strongly agree; 5 means
strongly disagree). The reliability of the subscales was as
follows: Eros - o = .75; Ludus - a = .43; Storge - a = .85,
Pragma - a = .64, Mania - a = .43 and Agape - o. = .81.

Perceived Relationship Quality Questionnaire (Fletcher et
al., 2000) — 18 item scale was used to measure relationship
quality - love, passion, commitment, trust, satisfaction and
intimacy. The task of the respondents was to assess the



current relationship on a seven-point Likert scale (1 means
not at all -; 7 means exceptional). The reliability of the
subscales was as follows: satisfaction - o = .81; commitment
- o= .25; intimacy - o.= .76, trust - a = .65, passion - o= .68
and love - o = .36. The overall scale had satisfactory internal
reliability on the tested sample of a = .91 which is why in
testing our hypothesis we used the global concept of the
perceived relationship quality.

Results

The correlation between Love Styles and Perceived
Relationship Quality was expressed using Pearson's
correlation coefficient.

Table 1: Intercorrelations between Perceived Relationship
Quality and Love Styles

PRQ E L S 3 M A
PRQ -
E 66%* -
L S3TRRATR -
S 210 -A7** 03 -
3 S15%  -18%%  15% 1% -
M 06 .02 .16 -15%  .18%* -
A A8%% 9% -13* 07 -05  27**

Note: PRQ — Perceived Relationship Quality; E — Eros; L — Ludus; S —
Storge; P — Pragma; M — Mania; A — Agape;
**p<.01;*p<.05

Results in Table 1 showed that there was a correlation
between the global variable of PRQ with each of the love
styles, except with the Storge and Mania. Thus one of the
research hypotheses was partially confirmed.

Table 2. Love styles as predictors of Perceived Relationship

Quality
Criteria Predictors B Sum of model
Perceived Eros 612%**
Relationship R= 71
Quality Ludus -.253%** R2= 50
F(s, 223)=
Storge .003 37.74%**
Pragma 013
Mania -.043
Agape .041

Furthermore, multiple linear regression was performed by
inserting love styles as predictor variables and PRQ as a
criterion variable. Because the values of the VIF statistic
were ranging from 1.09 to 1.22, there was no high correlation
between the predictor variables and the regression results
were reliable.
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The results of multiple regression analysis showed that the
Perceived Quality Relationship could be predicted on the
basis of love styles. The model was statistically significant
[R2=.50, F (6,223)=37.77, p<.001], Eros (B = .61, p<.001)
and Ludus (B =-.25, p<.001) were significant predictors,
which was the confirmation of the specific hypothesis of this
research.

Discussion and Conclusion

Results of this research have confirmed the hypothesis that
Love styles were significant in the prediction of relationship
quality of young adults. The correlation between different
love styles and PRQ was also partially confirmed,
emphasizing the positive correlation of Eros, as well as the
negative correlation of Ludus with PRQ. Ludus indications,
however, should be taken with caution regarding the low
reliability the variable showed on the taken sample.

Other conducted research has confirmed this type of
correlation of Eros and Ludus with PRQ components (Davis
& Latty-Mann, 1987; Fricker & Moore, 2002). In their
research, Goodboy and Myers (2010) presented the
information from previous studies showing that Eros and
Agape love styles typically foster relationship satisfaction,
the tendency to fall in love, and relational intensification;
while Ludus love style typically produced lower quality
romantic relationships characterized by dissatisfaction,
cheating, and defeatist attitudes toward romance. In current
research Mania, Pragma and Storge love styles were not
significant predictors of relationship quality, as was shown in
the research of Fricker & Moore (2002). It may be that
individuals who endorsed Eros, Ludus, or Agape engaged in
specific behaviors that affected the outcome of their
involvements (positively or negatively), whereas the actions
of those who endorsed the remaining love styles were less
likely to influence their relationship. In particular, the lack of
emotional intensity characteristic of Storge and Pragma may
account for the finding that these love styles were less
strongly associated with the relationship outcome measures
utilized in this study. Eros and Agape love styles may employ
relationship-nurturing behaviors that influence the quality of
their relationships. Conversely, Ludus discourages the
formation of genuine intimacy, leaving little wonder for why
the satisfaction in relationships is low (Morrow, Clark &
Brock 1995). Furthermore, some of the research on love
styles and relationship quality have shown the correlation of
Agape with all of the PRQ components (Davis & Latty-Man,
1987; Farooqi, 2014), and in our research the correlation
between Agape and global variable of PRQ is confirmed.

In conducting further research on this topic, it would
be a great improvement composing more various samples and
taking into consideration a bigger age span, as well as couples
instead of individuals. Due to the low reliability of some of
the love style predictors, the indications should be taken with
caution. Thus we would recommend using the original form
of the scale instead of the short one in recreating the research.
Different love styles can have a different influence on the
relationship and its quality - as risk factors and as resources.



Their identification is possible through the application of the
instruments used in this research conducted in the Serbian
population. Acknowledging the love style of an individual
and its influence on the relationship may help prevent crucial
details that are necessary to improve relationship quality.
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Abstract

Previous research has either been mainly focused on domain-
specific scepticism or on some of the related constructs.
Existing scales are mostly one-dimensional and they do not set
a clear boundary between scepticism and trust in science.
Accordingly, the goal of this study was the development of a
scale that would distinguish and measure scepticism towards
science in general and include four dimensions - healthy and
harmful scepticism and healthy and harmful trust in science.
The final instrument (Scepticism towards Science Scale) was
validated on the sample consisting of 236 respondents. The
final instrument consisted of 7 items per subscale. Using
exploratory factor analysis three factors were extracted —
Skepticism, Dogma and Trust. We correlated our three factors
with Trust in Science and Scientists Inventory (TSS),
Conspiracy Mentality Questionnaire (CMQ) and Right-Wing
Authoritarianism Scale (RWA). High correlations with TSS,
moderate with CMQ and low with RWA suggest good
convergent and divergent validity. We debate the number of
factors extracted, their possible interpretations, and overall
psychometric characteristics of the instrument. Additionally,
we discuss the practical implications and limitations of the
study.

Keywords: scepticism towards science, trust in science,
dogma, scale development

Introduction

Scepticism towards science refers to suspicion, mistrust and
questioning of the scientific method, scientists and scientific
facts, whereby this can vary from healthy, necessary critical
thinking to the rejection of science and scientific facts (Le
Morvan, 2011). Previous research on scepticism towards
science (Lewandowsky et al., 2013) has mostly been domain-
specific and has examined scepticism about vaccinations,
climate change, genetically modified foods and other relevant
or related scientific topics at that time (for example constructs
like conspiratorial thinking) (Bruder et al., 2013). In the small
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amount of research that focused on general attitudes towards
science (Nadelson et al., 2014), the operationalizations were
unidimensional and did not set clear boundaries between
scepticism and trust in science. Based on existing literature,
it is hard to tell if scepticism and trust are different constructs
or different poles of the same dimension. During construction
of our scale, we relied on Morel and Pruyn’s understanding
of this question: “whereas cynicism (distrust) refers to an
evaluation of something or someone as being (dis)honest or
(un)reliable, skepticism refers to an evaluation of the extent
to which something is true” (Morel and Pruyn, 2003). Based
on this understanding, we decided to separate scepticism and
trust (the opposite pole of distrust) towards science. Existing
literature also separates healthy (or rational, scientific) and
harmful (unhealthy) scepticism. While harmful scepticism
refers to science rejection that is not based on facts and
knowledge, healthy scepticism is a tendency to doubt the
claims that are not based on good evidence and accept only
those that are well argumented by scientific findings (Le
Morvan, 2011; Bryce & Day, 2014). Similar difference can
be found between healthy and harmful trust (or dogmatism):
while healthy trust represents belief in science and its method
(Nadelson et al., 2014), harmful trust represents absolute
acceptance of science including rigidity of thinking
(Eisenstein & Clark, 2014). Considering all of the above, the
study’s goal was to develop a scale that would distinguish and
measure scepticism towards science in general and include
four, qualitatively different, dimensions - healthy and
harmful scepticism and healthy and harmful trust in science.
We started the construction of the instrument based on
theoretical knowledge about the construct acquired through a
review of earlier research and existing operationalizations,
such as the Credibility of Science Scale, which aimed to
determine how much respondents value science and
scientists, their objectivity and competence (Hartman et al.,



2017), the Trust in Science and Scientists Inventory, whose
object of measurement is trust in science and scientists
(Nadelson et al., 2014), and the Belief in Science Scale
(BISS) focused on belief in science (Farias et al., 2013).

Pilot study

The initial item-pool consisted of 62 items. The sample
consisted of 1625 participants: 89.1% female, age range 16-
88 (M=41.32, SD= 11.96). A pilot study was administered
via Google Forms. We used convenience sampling -
gathering participants through sharing online link to our
survey on social media platforms. Reliability of the subscales
was: a= .89 for Harmful Scepticism, a= .90 for Healthy
Scepticism, a= .88 for Harmful Trust and o= .91 for Healthy
Trust. Criteria for item retention in the final instrument were
chosen based on obtained indices of item representativeness
(measures above .90), reliability and validity (above .30) and
adequate item fit (.70-1.30), by choosing the best subset of
items within each subscale. After the exclusion of items
demonstrating poor psychometric properties, the final
questionnaire consisted of 28 items (7 items per subscale),
while reliability of the subscales was o= .79 for Hamrful
Scepticism, o= .89 for Healthy Scepticism, o= .86 for
Harmful Trust and o= .83 for Healthy Trust.

Method

Sample and procedure

The survey was administered via Google Forms, while the
sample consisted of 219 voluntary participants (69.4%
female), aged 18-60 (M = 28.51, SD = 11.80). Informed
consent was obtained from all participants in the study.

Measures

Scepticism Towards Science Scale (STS) represents a self-
report questionnaire consisting of subscales Healthy
Scepticism, Harmful Scepticism, Healthy Trust and Harmful
Trust including 7 items per subscale. Answers are given on a
5-point Likert scale (1 - Strongly Disagree, 5 - Strongly
Agree). Trust in Science and Scientists Inventory TSS
(Nadelson et al, 2014)), used as a convergent validation
measure, is a selfreport scale composed of 21 items (o= .91)
which are rated on a 5-point Likert scale (1 - Strongly
Disagree, 5 - Strongly Agree). We used both Conspiracy
Mentality Questionnaire (CMQ) (Bruder et al., 2013) and
Right-wing Authoritarianism Scale (RWA) (Altemeyer,
1996) as a divergent validation measure. CMQ measures the
tendency towards conspiratorial thinking. It is a self-report
scale composed of 5 items (o= .70) which are rated on a 5-
point Likert scale, but in this research, we used 9-point Likert
Scale (1 - Strongly Disagree, 9 - Strongly Agree) to increase
the discrimination of our participants. RWA consists of 3
facets - authoritarian submission, authoritarian aggression
and conservativism (Funke, 2005). In this study, we used a
short version of this scale that consists of 12 items and
answers are given on 5-point Likert scale (o= .72) (Funke,
2005).
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Data analysis

STS factor structure was examined throughout exploratory
factor analysis (EFA) in SPSS software (SPSS, v. 25) using
the Maximum likelihood estimation method and Promax
rotation. Horn’s parallel criterion was used when deciding on
the number of retained factors (R-Studio, Paran package, V.
1.5.2; Dino & Dino, 2018), as well as Catell’s scree plot
(SPSS, v. 25). Psychometric characteristics of subscales were
obtained using rtt10g macro (Knezevi¢c & Momirovi¢, 1996),
while convergent and divergent validity was examined
through Pearson’s correlations (SPSS, v. 25).

Results

Factor analysis

The first criterion we used when deciding the number of
factors we would keep was the Guttman-Kaiser criterion and
it suggested a 6-factor solution. However, Pattern Matrix
showed that two factors contained only one item, so we
immediately gave up on 5-factor and 6-factor solutions.
Looking at Cattell’s Scree plot, we noticed a steep decrease
in eigenvalue after the third extracted factor. Then, we
decided to conduct factor analyses with fixed factors, with
four, three, and two factors. In 4-factor solution, only three
items belonged to the fourth factor, so we rejected that option.
In the end, we decided to leave three factors for several
reasons. It was shown that the percentage of the variance
explained by the first and the second factor in the 3-factor
solution was almost the same as in the 2-factor solution for
those two factors, but the percentage of variance explained
by the third factor in the 3-factor solution was almost the
same as it was for the second factor in that solution.
Therefore, leaving the 3-factor solution provided the increase
in the variance explained. In the end, Horn's criterion
proposed a 3-factor solution as an optimal one, so we decided
to leave three factors. The first factor, Scepticism (a= .90),
accounted for 31.73% of the total variance and it refers to
doubt about scientific findings and a tendency to question
their validity. It consists of the same items as initially
assumed Healthy Scepticism and all of these items are reverse
coded. The second factor, named Dogma (o= .85), accounted
for 8.19% of the total variance and it implies extreme,
unconditional trust in science and belief in its infallibility. For
example, an item like “All scientific findings should be
believed to be true” implies that every scientific finding
should be accepted just because it is scientific. Therefore, it
denies the importance of critical thinking. Items with
negative loadings on this factor also reflect this, for example,
“l accept every scientific theory with a certain amount of
doubt” rejects any form of questioning, even though it is
crucial for science to progress. This factor consists of items
that belonged to both Harmful Scepticism and Harmful Trust
theoretical subscales. The last factor, Trust (o= .88),
accounted for 6.65% of the total variance and it represents a
reasonable dose of trust in science based on facts. It is
interesting how, differently from Dogma, this factor shows
welcoming of the questioning of scientific findings. A good



example of this is an item that is negatively loaded on Trust:
,,I don't put much hope in science because it says one thing
today and another one tomorrow”. This item, negatively
coded, implies belief in science because of its constant urge
to question and change the old findings for the new, more
accurate ones. Factor Trust consists of all the items that
belonged to Healthy Trust, and it also includes items that
were a part of the Harmful Scepticism and Harmful Trust
subscales. Our items and their loadings on each factor can be
found in Appendix A.

Intercorrelations between our three factors can be seen in
Table 1. As expected, Dogma and Trust, both representing
the acceptance of science, correlate positively with each other
and negatively with Scepticism. Also, it was expected that
Scepticism’s negative correlation with Dogma is greater than
the one with Trust, as Dogma reflects a more extreme belief
in science and a complete lack of critical thinking.

Table 1: Intercorrelations between factors

Scepticism Dogma Trust
Scepticism - .612** - .445**
Dogma A57**
Trust
*%k p< 01

Convergent and divergent validity

We correlated our three factors with Trust in Science and
Scientists Inventory (TSS, a= .91), Conspiracy Mentality
Questionnaire  (CMQ, o= .70) and Right-Wing
Authoritarianism Scale (RWA, o= .72). High correlations
with TSS, moderate with CMQ and low with RWA are by
our expectations and they suggest good convergent and
divergent validity. The only unexpected finding was the lack
of correlations between RWA and two of our factors,
Scepticism and Dogma (Table 2). It is important to note that,
even though Dogma represents absolute and unfounded
beliefs in science, a negative correlation with CMQ was
expected as it was found in previous research that
conspiratorial thinking is a predictor of science rejection
(Lewandowsky et al., 2013). Dogma does not include
rejection of science, on the contrary, it includes its
unconditional acceptance.

Table 2: Correlations between STS and TSS, CMQ and

RWA
Scepticism Dogma Trust
TSS - .502** 541** .828**
CMQ 214** - .346** - .426**
RWA .084 -.020 - .255**
**p< 01
Discussion

Contrary to our theoretical expectations about four

qualitatively different dimensions, three factors were
obtained through factor analysis. Also, one unexpected
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finding related to divergent validity was the lack of
correlation between RWA and two of our factors. These
results could be explained by the limitations of our study,
specifically the lack of a representative sample. Our sample
mainly consisted of students, who are expected to be more in
touch with science than the general population, and therefore
most likely have more trust in science and the scientific
method. It could be that we did not catch those respondents
with the highest levels of scepticism towards science (which
is in accordance with the negative asymmetric distribution of
our factor Trust (zSk= -3.88), though other factors had
normal distribution). It is reasonable to assume that these
results could be different if our sample was representative.
Therefore, our advice for future research is to test our
findings on a representative sample.

In the end, our Scepticism Towards Science Scale showed
good internal consistency and generally good divergent and
convergent validity. We would also like to emphasize the
importance of our instrument, as it is the first
multidimensional instrument measuring attitudes towards
science and its method generally, setting clear boundaries
between scepticism and trust.
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Appendix A: Items and their loading on each factor (1 — Scepticism, 2 — Dogma, 3 — Trust)

Items Factors
1 2 3

The scientific worldview is the only one that gives a clear picture of the world as it is. -.936
Only science can provide answers to the most important questions. -.856
I believe that one day we will manage to explain everything through science. -.836
The only knowledge we can really rely on is scientific knowledge. -.801
I think science can help us understand how everything works, it just takes time. -.672
I put all my hopes in science because it is the only one that offers a solution to the -.662
problems that people face.
It is better to be guided by scientific claims than by intuition. -.494
All scientific findings should be believed to be true. .796
I see no significant reason to doubt science. 179
I have no doubts about scientific theories and | believe them completely. 747
If a scientific theory is generally accepted, | have no reason to doubt it. 729
I think science is never wrong. 712 -335
I accept every scientific theory with a certain amount of doubt. -.631
We should take what scientists say with a certain amount of doubt. -.618
Regardless of the scientific field, | always trust scientific results. .535
I don't think many people realize how flawed the scientific method is. -.426
There are suspicious motives behind many scientific studies. -389 -.366
I don't put much hope in science because it says one thing today and another one -.782
tomorrow.
Since scientific findings are constantly changing, it is pointless to believe in their -.733
truthfulness.
Many scientific studies do more harm than good. -.648
Most scientific theories and claims are wrong. -574
| fear that science will destroy any chance for world peace. -573
Most scientific theories and claims are supported by evidence. .554
I think that scientific research is important for the life of the average person. 483
I will always be guided by my common sense rather than scientific facts. -.440
Science should be trusted because it is not based on one's impressions but on well- 429
verified facts.
Many generally accepted scientific theories are not based on adequate evidence. -414
Scientific achievements often produce harm to society. -.390
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Abstract

Adverse childhood experiences (ACEs) are harmful
experiences that happen before reaching legal age and consist
of neglect, abuse, and family dysfunction. Previous research
showed ACE scores correlating with criminality. There is some
evidence of the correlation between ACE and decreased moral
sensitivity, which could be one of the mechanisms underlying
the link between ACEs and antisocial behavior. This research
explores the relationship between the ACE score and the moral
foundations of the Moral Foundations Theory (MFT). MFT
proposes five moral foundations that act as “intuitions” for
people to rely on when making moral judgments. The five
criteria form two general factors: Binding (ingroup loyalty,
authority, and sanctity) and Individualizing (care and fairness).
A sample of 432 participants filled out an online survey. The
ACE-14 questionnaire measured the ACE score, and the MFQ-
30 measured the moral criteria. We found small significant
negative correlations between the ACE score and all Binding
facets. There were no correlations between the ACE score and
the Individualizing moral foundations. The results imply
higher ACEs are related to a slight but significant decrease in
reliance on foundations, which aim to maintain social unity.
This suggests that there could be merit in exploring MFQ
dimensions as mediators between ACEs and criminal behavior
in future research.

Keywords: adverse childhood experiences (ACEs); moral
foundations theory (MFT); binding moral judgment criteria;
individualizing moral judgment criteria

Introduction

Adverse Childhood Experiences

Adverse childhood experiences (ACEs) are disadvantageous
experiences that occur before becoming a legal adult. ACE
model derived from the CDC-Kaiser Permanente ACE study
(Anda et al., 2010; Felitti et al., 1998; Hughes et al., 2017)
arguably emerged as the most influential. It proposed 10 main
ACE categories of neglect, abuse, and family dysfunction,
with some extensions (e.g., Finkelhor et al., 2015) advocating
for the addition of categories of peer victimization,
isolation/rejection, community violence exposure, and low
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SES. Research has shown a substantive prevalence of this
model’s categories in the population and has identified many
severe negative health and behavioral outcomes related to
them (Anda et al., 2010; Felitti et al., 1998; Hughes et al.,
2017). This, among other outcomes, includes the propensity
for antisocial behavior, violence, and criminality (Fox et al.,
2015; Levenson & Grady, 2016; Reavis, et al., 2013; Topizes
et al., 2012). Criminal offenders tend to have higher rates of
childhood adversity than the general population (Levenson et
al., 2014; Tripodi & Pettus-Davis, 2013). For example,
Maschi et al. (2013) report that before the age of 16, 48% of
inmates had experienced domestic violence, over one-third
were emotionally or physically abused, 19% were sexually
assaulted, and 18% had experienced emotional neglect.

The Moral Foundations Theory

Many moral theories have influenced psychological
research (Bartels & Pizarro, 2011; Greene et al., 2001;
Kahane et al., 2015). However, psychological research tends
to oversimplify them, e.g., by using artificial moral
dilemmas, such as the famous Trolly problem, which
ironically turned out to be a better measure of psychopathy
than morality (Bartels & Pizarro, 2011; Kahane et al., 2015;
Keleman et al., 2019). Moral dilemmas in research are
typically judged on two criteria — was someone harmed, and
was this fair to everyone? As Graham et al. (2011) point out
— there is more to morality than that.

The Moral Foundations Theory (Graham et al., 2011; see
also: Dogruyol et al., 2019) — MFT suggests that the moral
domain consists of several dimensions (or: ‘criteria’ or
‘foundations’) that a person (often “intuitively”) considers
when making moral judgments. MFT currently proposes five
of them: Sanctity/degradation/purity —a need to remain clean
and pure spiritually; Authority/subversion — a need to respect
the social hierarchy and authority; Loyalty/betrayal/ingroup
— a closeness and responsibilities towards own group;



Care/harm — making sure no one is hurt or endures pain;
Fairness/cheating — making sure everyone gets a fair
treatment. These dimensions can be further grouped into two
more general factors (e.g., Bobbio et al., 2011): 1)
Individualizing (Fairness and Care) and 2) Binding
(Authority, Loyalty, and Sanctity). Binding has the purpose
of maintaining the structure and importance of the group or
community while individualizing aims to maintain good
relations among individuals.

Childhood Adversity and Morality

Surprisingly little direct research has been conducted on
the relationship between the social environment and adverse
upbringing in regards to moral development (and potential
resulting antisocial behavior). Xiang, Cao et al. (2020) found
that childhood maltreatment is predictive of lesser moral
sensitivity, with social support partly mediating this
relationship. Xiang, Chen et al. (2020) found a negative
correlation between childhood abuse and moral disgust —
which is an indirect measure of morality. Finally, Wang et al.
(2017) showed that childhood maltreatment predicts online
bullying, and moral disengagement is an amplifying
moderator in this relationship.

Research ‘goal

Morality could be among the key mechanisms underlying
the link between ACEs and antisocial behavior. But this
relationship isn’t well researched. Before more complex
models of ACEs, morality, and anti-social tendencies and
behaviors are built, we argue that more fundamental
grounding work is needed. Thus, this research aims to make
an exploratory insight into the relationship between the ACEs
and morality, relying upon two arguably best of both models
— CDC-Kaiser Permanente ACE model (as revised by
Finkelhor et al., 2015) and Graham’s MFT (Graham et al.,
2011).

Method

Sample and procedure

The survey was conducted online and anonymously, on a
convenience sample of 432 Bosnia and Herzegovina
participants, with an average age of 25.91 (SD=9.16) years,
mostly (71%) self-identifying as women.

Instruments

ACEs were measured using the revised ACE-14
questionnaire (Finkelhor et al., 2015), comprised of 14
categories of neglect, abuse, and family dysfunction, that
might occur before turning 18. Participants mark the answers
that reflect their experiences. Adding all the answers
produces a total ACE score.

The moral criteria were measured by the MFQ-30
questionnaire (Graham et al., 2011), which comprises five
basic moral criteria/foundations of the MFT theory. The
questionnaire has two parts, each measuring all five

56

foundations differently. We used the first question collection
(15 items minus one filler) — participants are asked to rate the
different circumstances when deciding on the morality of the
deed, by using a scale from “not at all relevant” to “extremely
relevant”.

Statistical analyses

The Bayes factor (BFig), defined as the ratio of the
likelihood of the Ha versus the Ho (Jarosz & Wiley, 2014),
was used in addition to the raw p values when judging the
significance of Pearson’s correlations (r), as it does not
require corrections for multiple comparisons.

Results

Results are given in Table 1. There are small but significant,
negative correlations between the ACE score and all the
Binding facets of morality: Loyalty, Sanctity, and Authority.
There are no significant correlations between the ACE score
and the Individualizing moral facets (albeit with a marginal
indication of a negative correlation with the Fairness criteria).

Table 1: Correlations between the total ACE score and
dimensions of the MFT

2/.":1_ . ACE score
imensions
r -.07
Care p 13
BF10 0.19
r -.10
Fairness p .04
BF1o 0.55
r -.24
Loyalty p <.001
BFio >100
r -.18
Authority p <.001
BF10 69.17
r =22
Sanctity p <.001
BF1o >100

Note: Statistical significance of Pearson’s correlations (r)
can be judged by either low ps (i.e., p<.05) or high BF10s
(e.g., >10).

Discussion

This research aimed to add insight into the understudied
relationship between ACEs and morality. The results imply
that higher ACEs are related to a slight but significant
decrease in reliance on the binding moral criteria, with no
associations with the individualizing moral criteria. Binding
moral foundations aim to maintain social unity, i.e., they
reflect the importance of belonging to groups and institutions



(Bobbio et al., 2011). In other words, the sense of “broken
trust” in family and society, which arguably allowed the
ACEs to happen, could to some degree diminish the
perceived importance of community norms, while not
necessarily diminishing the perceived importance of
individualizing moral criteria. This solidifies our initial
intuition that a proper theoretical morality framework (such
asthe MFT; Grahametal., 2011) could perhaps “fill the hole”
and help explain the inconsistencies in the ACE-morality
research, given the clear theoretically meaningful delineation
between the aspects of MFT moral judgments that could be
negatively influenced by the ACEs and the ones that should
not necessarily be affected by them.

This also calls for further research centering on morality as
a potential conditional link between the ACEs and antisocial
tendencies, as different moral compasses are probably
influenced differently by childhood maltreatment
potentially leading to different antisocial and criminal
outcomes. Such research could uncover underlying
mechanisms and potential rehabilitative or preventive steps
in working with offenders and/or victims of childhood
maltreatment.
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Abstract

Inclusion in practice often means only the physical involvement

of the child, but not his actual presence in the activities. The aim
of the research was to examine the attitude of educators of
preschool institutions in Serbia and students of vocational
schools for educators towards inclusion, as well as to examine
the differences between these two groups of respondents. The
difference in the level of expression of a positive attitude
towards inclusion in relation to sociodemographic and control
variables of research (age, education, number of attended
training, institution where he works, experience in working with
children with developmental disabilities) was also examined.
Attitudes towards inclusion were measured through an adapted
validated scale used in the previous research, which consisted of
three subscales (Cognitive component of attitude, Conative
component of attitude, and Sense of competence of educators).
The scale ranges from 1 to 5. The research was conducted on a
sample of 155 respondents, of which 102 (65.8%) are educators,
and 53 (34.2%) are students. The research showed that the
respondents have a positive attitude towards inclusion in the
global (AS=3.60; SD=0.51), but also on the subscales (AS=3.09;
SD=0.50; AS=4.10; SD=0.74 and AS=3.85; SD=0.69).
Furthermore, the conducted analyses showed that there is no
statistically significant difference between educators and
students in the level of expression of a positive attitude towards
inclusion, nor on the subscales. When it comes to control and
sociodemographic variables, the difference between certain
categories of socio-demographic variables and attitudes towards
inclusion shows that teachers with fewer trainings have less
knowledge about inclusion, but also a more positive attitude
about inclusive education, Also, teachers from private
institutions and those who have a child with developmental
difficulties in their experience have a more positive attitude
towards inclusion.

Keywords: inclusion, educators, high school students for
educators, training, attitude

Introduction

All children have the right to meet their peers, to socialize
with them, to learn together and from each other; to grow up
in a supportive environment; to go out into the world and
explore it, with the full support of parents, guardians and
educators within a safe environment characterized by a
caring educational approach. According to the perspective
of children’s rights, upbringing and education at an early age
are a goal and a right in themselves and should not be seen
only as a means to achieve a distant goal such as developing
children's potential (Woodhead, 2006).

Organized programs of upbringing and education at an early
age function as an important educational environment for all
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children; they do not replace parents and the family
environment, but insist on joint and complementary
teaching of children. What organized preschool education
programs offer children cannot be provided by their families
and vice versa. Preschool education programs can serve as a
bridge that connects the home environment and the outside
world. Recent research confirms that the employment of
mothers and the attendance of preschool education in
kindergartens (preschool institutions) do not in any way
negatively affect children if the programs are of appropriate
quality and the institutions are regulated and controlled by
law (Booth, 2010).

It is on these principles that the idea of inclusive education
rests. Accessibility and the chance for development given
equally to everyone are the main backbones of this model.
As the educator is someone who corresponds between the
child and the system, his attitude towards the process of
upbringing and education is an important factor in the
child's development. The philosophy of integration and
inclusion, as well as their difference, is best reflected in the
fact that integration means that a child with disabilities is
transferred to a class with other children and that he is
expected to absolutely adapt and assimilate. (JImurposwuh,
2011).

The aim of the research was to examine the attitude of
educators of preschool institutions in Serbia and students of
vocational schools for educators towards inclusion, as well
as to examine the differences between these two groups of
respondents. The difference in the level of expression of a
positive attitude towards inclusion in relation to
sociodemographic and control variables of research (age,
education, number of attended trainings, institution where
he works, experience in working with children with
developmental disabilities) was also examined.

In order to examine the relationship between inclusive
concepts and sociodemographic variables, the following
hypotheses were tested:

H1: Positive attitude towards inclusive education is highly
expressed.

H2: There are statistically significant differences in the
level of expression positive attitude towards inclusion (scale
and subscale) between educators and students of vocational
studies for educators.

H3: There is a statistically significant difference, ie
correlation, of a positive attitude towards inclusion (scale
and subscale) in relation to sociodemographic research
variables (age, education, number of trainings attended,
institution where he works, experience in working with
children with disabilities).



Method

The research was conducted on a sample of 155
respondents, of which 102 (65.8%) are educators, while 53
(34.2%) are students. There were more female respondents
in the sample (150; 96.8%) and the average age of the
respondents was 35.28 (range 18-60).

Scale

Instrument: The scale of attitudes about inclusion, which
will be taken from the research "Attitudes of class and
subject teachers towards the inclusive education of children
with special needs" (Jovanovic, 2009). The scale was
constructed for the purpose of measuring the intensity and
direction of the attitude toward inclusive teacher education.
The first part of the scale was created so that the scale
includes items related to the cognitive component, then
items related to the conative component and items related to
the teacher's sense of competence. The sum of these
components gives an attitude toward inclusive education.
The questionnaire consists of a five-point scale, Likert type,
and has 21 items.

The research showed that the respondents have a positive
attitude towards inclusion in the global (AS = 3.60; SD =
0.51), but also on the subscales (AS = 3.09; SD = 0.50; AS
= 4.10; SD = 0.74 and AS = 3.85; SD = 0.69). The
distribution of the respondents' answers deviated statistically
from normal (p < 0.01), so non-parametric techniques were
applied, i.e. Spearman's Ro correlation coefficient and Man-
Whitney U test and Krushkal Wallis test.

Results

The research showed that the respondents have a positive
attitude towards inclusion in the global (AS = 3.60; SD =
0.51), but also on the subscales (AS = 3.09; SD = 0.50; AS
=4.10; SD = 0.74 and AS = 3.85; SD = 0.69).

Table 1: Descriptive statistics

minimum maximum mean SD?!
ATTITUDE TOWARD INCLUSION

1,96 4,67 3,60 0,51
Cognitive component
1,56 4,22 3,09 0,49
Conative component
1,50 5 4,10 0,74
Sense of competence of educators
2 5 3,85 0,69

Furthermore, the conducted analyses showed that there is
no statistically significant difference between educators and
students in the level of expression of a positive attitude
towards inclusion, nor on the subscales. When it comes to
control and sociodemographic variables, differences were
obtained on the Cognitive component (32 = 11.77; df = 3; p
= 0.01) and on the whole scale Attitude towards inclusion

1 Standard deviation
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(F = 2.54; df = 3; p = 0.05), in the case of the number of
trainings that respondents attended. Respondents who
attended 5-10 trainings compared to them who didn’t attend
any (46.68; p = 0.01), and those who attended up to 5
(51.03; p = 0.01) have more knowledge of what inclusion
represents. Respondents with a smaller number of trainings
have a more positive attitude towards inclusive (respondents
with 5-10 trainings vs. without trainings (-0.38; p = 0.03)
and those with up to 5 (0.47; p = 0.01)).

Furthermore, the difference on the same subscale and
scale was obtained when it comes to the institution in which
the respondent works (Cognitive component 2 = 7.15; df =
2; p = 0.03; Attitude towards inclusion F = 3.03; df = 3; p =
0.05). In both cases, respondents from a private preschool
lead. They have more knowledge about inclusive (-52.07; p
= 0.03) and their attitude is more positive (-0.54; p = 0.02).
Educators who have experience with a child with
developmental difficulties feel more competent (U
2316.00, p = 0.02). The connection between the age and
education and the attitude towards inclusive (and its
subscales) has not been obtained.

Discussion and Conclusion

There seems to be a broad consensus that teachers ’attitudes
towards inclusion are critical in pursuing the ambitious goal
of inclusive schools in making these strategies successful
(Avramidis, Norwich, 2002). Attempts to identify factors
related to teachers' attitudes towards inclusion have so far
yielded mixed results, although there are some significant
trends that indicate that the severity of disability, access to
support and perceived competence are all important factors.
Thus, the results of new studies further contribute to the
accumulation of knowledge that can unpack a complex
pattern of factors to consider in order to promote positive
attitudes toward inclusive schools (Falkmer, Anderson,
Joosten, 2013). What is important, and what we have tried
with this research, is to provide a greater insight into the
importance, age, years of experience, years of experience
working with children with developmental disabilities, and
targeted training.

The obtained scores on the presented variables show that
the educators from the sample have a highly expressed
positive attitude towards Inclusion, which confirmed the
first research hypothesis (H1).

Further analyzes show that the difference in the level of
expression of a positive attitude between educators and
students was not obtained, which did not confirm the second
research hypothesis (H2).

The difference between certain categories of socio-
demographic variables and attitudes towards inclusion
shows that teachers with fewer trainings have less
knowledge about inclusion, but also a more positive attitude
about inclusive education,

Also, teachers from private institutions and those who
have a child with developmental difficulties in their
experience have a more positive attitude towards inclusion.
The obtained results are in line with previous research



(Molt6, Cristina, Florian, Rouse, Stough, 2010; Meijer,
Foster, 1988; Savolainen, 2012) and partially confirm the
third research hypothesis (H3).

The differences between students and teachers that were
not obtained can be explained by the topicality of the topic
of inclusion and its presence both among students and
among practitioners.

The basic conclusion that emerges here is that previous
experience with a child with disabilities and the number of
trainings that the practitioner attends is a key element that
shapes the attitude towards inclusion.

The contribution of the conducted study is reflected in
informing practitioners about the limitations they may
encounter when working with children with developmental
disorders. Such insight allows them to recognize their
"critical points" and to work on them.
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Abstract

The importance of academic emotions and mathematics
identity for academic achievement is well-known, but the
relationship between them is unclear. The study aimed to test
if academic emotions (enjoyment, anxiety and boredom)
mediate the relationship between mathematics identity and
achievement or if that relationship is different. The sample
consisted of 437 third-, fourth- and fifth-grade students in
primary schools across Belgrade. We specified two path
models to test the direction of this influence. The model
proposing mathematics identity as a mediating variable
between emotions and achievement had a significantly better
fit. Mathematics identity had a small to medium effect on
mathematics achievement. Enjoyment had the most critical
impact on mathematics identity, which is still developing for
these age groups, while anxiety had a significant but small
effect. Such results stress the importance of creating a school
environment where learning and participating in math class can
evoke a sense of enjoyment.

Keywords: academic emotions, mathematics

mathematics achievement

identity,

Introduction

An increasing number of literature was focused on the
importance of academic emotions (AE) for academic
achievement (e.g., Peixoto et al., 2017; Putwain et al., 2017;
Schukajlow, Rakoczy & Pekrun, 2017). AE are related to
academic, work, or sports achievement activities or their
success and failure outcomes (Pekrun, 2006; Pekrun & Perry,
2014). Three emotions that are primarily in focus due to the
frequency of their occurrence in achievement-related
situations are anxiety, boredom and enjoyment.

Most studies confirmed a positive relationship between
enjoyment and academic achievement, while anxiety and
boredom are negatively related with achievement (Camacho-
Morles, 2021; Pekrun et al. 2017; Putwain et al., 2017
Putwain et al., 2020; Zhang, Zhao & Kong, 2019).

One additional construct that is gaining greater attention is
academic identity (Bohrnstedt et al., 2020; Darragh, 2013;
Eccles, 2009; Master, Cheryan & Meltzoff, 2016). In this
context, mathematics identity (MI) can be defined as a set of

! Co-constructing mathematics motivation in primary
education - A longitudinal study in six European countries
(MATHMot) has received funding from the Research Council of
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beliefs about one's self as a mathematics learner and a
perception of how others see a person in the context of
mathematics (Anderson, 2007; Nosek et al., 2002). Previous
studies show that academic identity significantly affects
academic achievement when considering motivational
constructs like competency beliefs, values, cost, and self-
efficacy (Bohrnstedt, 2020; Perez, Cromey & Kaplan, 2014;
Vincent-Ruz & Schunn, 2018).

Although the connection between AE and achievement and
MI and achievement is well known, the relationship between
the three constructs is less clear, especially among younger
students in primary school. The current study is part of an
international ~ project  Co-constructing ~ mathematics
motivation in primary education- A longitudinal study in six
European countries (MATHMot!), focusing on children's
motivation for learning math. This study aimed to test
whether AE mediate the relationship between MI and
mathematics achievement or if that relationship is different.

Method

Sample and procedure

The sample was convenient and consisted of 437 third-,
fourth- and fifth-grade students (33% third grade students,
39% fourth grade students, 49% male) in primary schools
across Belgrade. The survey was administered in the paper-
and-pen format during regularly scheduled classes by school
psychologists and teachers trained by the researchers.

Instruments

Academic emotions related to mathematics: Boredom,
Anxiety and Enjoyment, were measured with the AEQ-ES
scale (Lichtenfeld et al., 2012), which consisted of 28 5-point
Likert scale items.

The mathematics identity scale consisted of 6 items from
the Mathematics Identity Scale, developed for the purposes
of this project. The scale was adapted and further developed,
inspired by the work of Vincent-Ruz et al. (2018) and Miller

Norway within FINNUT Programme for Research and Innovation
in the Educational Sector (grant number 301033).



& Wang (2019). Items were answered on a 4-point Likert
scale ranging from 1, never to 4, a lot of times.

Finally, each grade's mathematics test covering major
curricular topics was used to measure achievement.

Data analysis

The relationship between AE, MI and achievement, was
analysed by two structural equation models (SEM) specified
in AMOS. In the first model we assumed that M1 affects AE,
which in turn affect achievement. The second model assumes
that AE affect MI, which then impacts achievement (please
see Figure 1).

Results

Fit measures showed a poorer fit of model 1 (x?/df = 9.66,
RMSEA = .14, CFl = .98, NFI = .77, TLI = .77).

Model 1 Model 2
L] I
Mathematics Mathematics Mathematics Mathematics
identity achievement identity achievement
s — s

‘ Anxiety ‘ Boredom I Enjoyment |
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Figure 1: Path models

The second model had significantly better fit statistics (}2/df
=1.84, RMSEA = .04, CFI = .99, NFI = .99, TLI =.98).

Boredom did not significantly influence identity (r = .04, p
= .53). Anxiety had a small negative impact (r = -.13, p =
.02), while Enjoyment had a large positive impact (r = .43, p
=.00) on MI2. Finally, MI positively influenced achievement
(r 22, p = .00). It seems that emotions, especially
Enjoyment, significantly impact academic achievement
through MI, not vice versa.

Since our path models confirmed importance of MI, we
wanted to test potential differences in Ml based on gender
and grade with chi-square test. First 25% of students with the
lowest identity scores were classified as "students with low
MI". The next 50% were classified as "students with medium
MI". Finally, 25% of students with the highest identity score
were classified as "students with high MI". There was a
significant association between MI and gender and grade y?
(4) = 13.537, p =.00. With the transition from fourth to fifth
grade a significant increase of boys with low MI and
significant decrease of girls with high Ml is noticed (Figure
2).

2 We used benchmarks recommended by Gignac and Szodorai
(2016) of .15, .25, and .35 to indicate small, moderate, and large
effect size magnitudes.
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Figure 2: Percentage of girls and boys in third, fourth and
fifth grade with high, medium and low mathematics identity

Discussion and Conclusion

Having in mind the disagreement about whether emotional
constructs drive identity development or direction is vice
versa, the aim of our study was to test two path models. Based
on a model that had a greater fit, it was concluded that
enjoyment, anxiety and boredom affect MI, which further
affects achievement.

A critical and distinctive impact of mathematics and science
identity on academic achievement and the academic
experience was confirmed in previous studies (Bohrnstedt,
2020; Vincent-Ruz & Chunn, 2018). However, in these
studies, the impact of identity was examined in the context of
motivational constructs and among older students.

Besides demonstrated importance of MI for the school
outcome, research indicates that at the age of nine, ten and
eleven, M1 is still developing and is under the influence of
AE. The fact that enjoyment has a significant positive effect
on MI implies just how important it is to create a school
environment where learning and participating in mathematics
will evoke a sense of enjoyment. However, the significant
positive impact of enjoyment and a small negative effect of
anxiety could also be related to our participants' ages.
Previous studies show that the relation between anxiety and
achievement is more substantial for secondary and upper
secondary school students, while enjoyment tends to decrease
in older grades (Camacho-Morles et al., 2020; Zhang, Zhao
& Kong, 2019). Boredom was the only emotion that didn't
significantly impact identity, which could also be due to
developmental effects (i.e., boredom being less present
among primary school students compared to older ones).



Expectedly, MI decreased during the transition from fourth
to fifth grade. The number of girls with high M1 dropped from
53% in 4™ to 36% in 5" grade. On the other hand, boys had
an increase of students with low M1 (from 5% in 4™ grade to
17% in 5" grade). The decline of students with high MI
should be further examined, especially among girls for whom
identity could play a more significant role in shaping
participation in mathematics (Vincent-Ruz & Schunn, 2018).

Finally, there are several limitations of the study that should
be taken into account. The results are based on the cross-
sectional study, so there is a need for validation of the model
based on longitudinal data. Furthermore, the same students
reported on all variables, which could lead to shared method
bias (Miller & Wang, 2019). This can be overcome by
measuring the same variable from different respondents (e.g.,
teacher, parent and student report) or by adding additional
methods.

The future research model should include motivational
constructs in addition to AE and MI to test if the importance
and relation between AE, MI and achievement would remain
or change.
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Abstract

Considering the fact that the Covid-19 pandemic has called
for the urgent adaptation of the remote-learning environment
and hence the modification of learning habits, the aim of this
research was to examine which learning strategies the
secondary high-school student use during this transition and
how well these strategies predict school achievement. Four
subscales were adapted from the MSLQ questionnaire and
administrated to 135 students (82% of girls; Mage=16; SDage =
.64), as well as one open-ended question regarding the
difference between learning in the classroom and remote
learning situations. Results showed that only Elaboration was
a statistically significant predictor of school achievement,
while conducted qualitative analysis of the answers revealed
that students find the classroom environment to be more
stimulating and beneficial to their learning, suggesting that
the elaborative learning is a prerequisite when it comes to
school achievement ant the remote-learning should be more
engaging.

Keywords: learning strategies; elaboration; remote learning;
school achievement

Introduction

Since the outburst of the Covid-19 pandemic, schools all
over the world have been forced to implement and adapt to
the remote-learning environment, soon realizing that the
traditional classroom setting is diametrically different when
transposed online. Both students and teachers were faced
with numerous issues regarding online education (Moralista
& Oducado, 2020; Tria, 2021), while studies shed the light
on two major groups of problems that were recurrent in the
transition period. Not only did the student report increasing
levels of anxiety and academic stress (Baloran, 2020), but
they also reported that their learning has overall worsened
(Chen et al., 2020). Bearing in mind that self-regulated
learning strategies (e.g. planning, monitoring, etc.) are
considered to be even more important in a distance learning
environment than in a traditional learning setting (Dabbagh
& Kitsantas, 2004), the aim of this study was to: (1) explore
which learning-strategies the secondary high-school
students use in a newly adapted environment; (2) examine
how well do these strategies predict school achievement?;
(3) and finally compare these strategies and look into how
they differ in the newly created environment.
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Method

Sample and procedure

A convenient sample was collected by the snowball method,
comprising 135 secondary school students — 1% to 3" grade
(82% of girls; Mage=16; SDage=.64). Prior to filling out the
survey, students were asked to give out information
regarding their school achievement at the end of the
previous grade, ranging from satisfying (mark 2; .7%), good
(mark 3; 26.7%), very good (mark 4; 54.8%) and excellent
(mark 5; 17.8%). The survey was administrated via
GoogleForms online software, while informed consent was
obtained from all participants in the study.

Measures

MLSQ (Motivated Strategies for Learning Questionnaire;
Pintrich et al., 1993) represents a self-report Likert-scale
instrument designed to assess students’ motivation and
usage of different learning strategies. Four subscales were
obtained from the original instrument which measure
cognitive and metacognitive learning strategies. The adapted
questionnaire contained 26 questions, organized into four
subscales which measure strategies of Elaboration (6 items;
o =.77), Organization (4 items; 0=.76), Critical thinking (5
items; a=.79) and Metacognitive self-regulation (11 items; o
=.72). Students were instructed to rate each item on a 7-
point Likert scale (1 — Does not apply to me at all, 7 —
Completely applies to me), depending on how well
sentences relate to how they learn and memorize school
material.

One open-ended question was also included in the survey.
Students were asked to explain the differences in how they
learn when classes are carried out in school and online. The
question stated: ,,Is there a difference in how you learn (e.g.
how you organize your time, how you memorize, what
learning strategies you use) when teaching is live and when
it is online? Please explain the difference.

Data analysis

Linear multiple regression analysis was conducted using
SPSS software (SPSS, v. 25). Summary scores for each of
the four learning strategies subscales were inputted as



predictor variables. The criterion variable was the school
achievement students reported they had had at the end of the
previous grade, operationalized through the numerical mark
linked to the category of achievement. Content analysis of
the students’ answers to the open-ended question was also
conducted by singling out the differences that students
mentioned. Each difference was registered and coded either
as the pro or the con for both learning environments.
Qualitatively similar differences were then grouped into a
broader code and each code was then counted.

Results

Descriptive parameters of average scores regarding four
learning strategies are shown in Table 1. High means and
statistically significant negative standardized skewness
suggest that the most used strategy among students is
Elaboration, followed by Organization, while the least used
one is metacognitive self-regulation. Scores were later
transformed in order to ensure data normality for future
analysis.

Table 1: Descriptive parameters of average scores

cognitive effort and have better time management when
compared with remote-learning setting.

Table 3: Frequencies of the codes regarding pros of
classroom and remote-learning environment

Cumulative frequency of code

M Sd zSk zKu KS
Elaboration 560 1.12 -401* 45 116%
Organization 492 151 -3.27* .50 .093**
Critical 399 136 -028 -1.57 .076**
thinking
Metacognitive 450 .97 -0.98 -.70 071

self-regulation

Note. Zsk = standardized skewness; zKu = standardized kurtosis; KS =
KolmogorovSmirnov statistic

The results of multiple linear regression analysis showed
that the regression model comprising four of the learning
strategies is significant (R = .324, R? = .105, p <. 01), but
also revealed that the Elaboration strategy is the only
statistically significant predictor of school achievement as
shown in Table 2.

Table 2: Learning strategies as predictors of school
achievement

B SE B t p
Elaboration 23 .06 37 3.60 .000
Organization -07 .04 -.15 -1.14 41
Critical -05 .04 -.10 -1.07 .285
thinking
Metacognitive .04 07 .05 51 .610

self-regulation

Results of qualitative analysis of the answers to the
additional open-ended question regarding difference
between learning in the classroom and remote-learning
environment are shown in Table 3. Results revealed that
students find that they better learn and monitor lectures in
the traditional setting, as well as that they put into greater
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Classroom Remote-

learning
Lecture monitoring 15 0
Cognitive effort 11 1
Free time 0 8
Overlearning 2 0
Material understanding 4 0
Time management 12 2
Studying on time 4 0
Learning quality 21 0
Examination quality 3 0
Teachers’ engagement 5 0
Communication 4 0

Discussion

Results of this research indicated that elaborative learning
was the only learning strategy that can predict school
achievement in the remote-learning situation, showing that
the more the strategy is used, the greater the achievement
will probably be accomplished. What is more, it has shown
that this is the most used strategy among students, which
corresponds to prior studies that have shown that
elaboration is the most utilized strategy in the remote-
learning situation during the Covid-19 pandemic (Avila &
Genio, 2020). This result pattern suggests that teachers
should encourage students to engage in more elaborative
learning and that students themselves should practice
elaboration techniques while learning, which “involve
meaning-enhancing additions, constructions or generations
that improve their memory for what is being learned”
(Levin, 1988: 191). This research has also shed the light on
shortcomings of remote-learning environment, suggesting
that students have reported much better monitoring and
concentration in  the classroom  setting, greater
understanding of the material, better class organization, as
well as greater engagement and cognitive effort. These
results are also in line with previous studies that point out
that students have difficulties when learning via online
platforms (Baloran, 2020; Chen et al., 2020). Contrary to
these deficiencies, a remote-learning environment has been
found better only for organizing free time and activities
before and after school time. Results of qualitative analysis
suggest that teachers should find a way to simulate a
traditional environment via online learning platforms by
finding a way to carry out lectures that are more engaging
and involving. Future research should focus on exploring
and implementing suggested practices online in order to
examine their effect on students’ motivation and
achievement in the future.
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Abstract

The outbreak of COVID-19 pandemic forced 1.6 billion
students to switch to distance learning. More than 80
countries around the world, including Serbia, used televised
instruction during the first wave of school closures (March-
June, 2020). Given the indirect and asynchronous teaching
and remote nature of learning in TV instruction, it brought
concerns that students whose parents are less-educated can
lag behind those from more educated parents. The main
objective of this study is to examine the relative predictive
effect of students' perception of teaching practices in TV
classes (SPTP) and parents' educational status (PES) on one
of the most important student outcomes - academic self-
efficacy. The sample of 1202 compulsory education students
evaluated the frequency of ten teaching practices in the
science and humanities lessons they had just watched on TV
(SPTP), as well as their self-efficacy about the lesson content.
PES was measured as the sum of schooling years of parents.
The results indicate that students' self-efficacy is more
affected by their perception of teaching practices than by
family educational status, although both predictors are
significant.

Keywords: televised instruction; students’ perception of
teaching  practices; students”  self-efficacy; parent's
educational status

Introduction

The outbreak of the COVID-19 pandemic caused the need
for distance education for more than one and a half billion
of students worldwide (UNICEF, 2020). In the first wave of
school closures (March-June 2020) most countries (68% of
127 for which data are available) used some combination of
digital and non-digital distance learning to expand the reach
of children (UNICEF, 2020). The most common non-digital
form of distance learning was televised instruction, which
was used by 75% of the surveyed countries (ibid). TV
instruction (telecourses, televised instruction) implies
teaching through video, in which the learning of a particular
subject is aligned with established curriculum and academic
standards (Luskin, 1983).

In such a context, students had to "move" their learning
activities from the classroom to their homes. To do this,
they needed certain material, social and psychological
resources that schooling did not necessarily require until
then. These resources include wide range of possessions,
starting with a quiet place at home where they can
study/attend the lessons, electronic devices they can use for
that purpose, as well as family support and personal
dispositions that will enable them to remain engaged in
learning activities. The absence of regular teacher-student
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interactions and the one-way nature of communication in
televised instruction (from teacher to student) made it
impossible for students to get teachers’ feedback on their
work and to get appropriate scaffolding. Also, the parents
had to take over the role of support in learning and
regulation of students’ activities to a great extent. These
facts brought concerns that students whose parents are less-
educated can lag behind those from more educated parents.
This concern is based on huge empirical evidence that
parental education has strong and robust effect on student
outcomes (Bos & Kuiper, 1999; Bradley & Corwyn, 2002;
Campbell, Haveman, Wildhagen & Wolfe, 2008; Chiu &
Xihua, 2008; Lamb & Fullarton, 2000; Marks, Cresswell &
Ainley, 2006; Williams, 2006; according to Jaksi¢, Marusi¢
Jablanovi¢ & Gutvajn, 2017). On the other side, numerous
systematic reviews, meta-analyses, international studies of
educational achievements (such as PISA and TIMSS)
showed that the strongest factors of student outcomes beside
those that come from the students themselves and their
family are those that come from the teaching quality (Hattie,
2009, Ladd and Sorensen, 2015; Muijs & Reynolds, 2017;
OECD, 2018). Given these two presumptions, the main
objective of this study is to examine the relative predictive
effect of students’ perception of teaching practices in TV
classes (SPTP) and parents’ educational status (PES) on one
of the most important students outcomes — academic self-
efficacy.

Large-scale studies on representative samples of students
in Serbia showed that self-efficacy is one of the best
predictors of the test score in different subjects and age
groups (Dzinovi¢ & Vujaci¢, 2017; Jaksi¢ et al., 2017;
Jovanovi¢, 2014; Pavlovi¢ —Babi¢, 2007). Self-efficacy is
related not only to students’ academic outcomes but also to
socio-emotional outcomes (i.e. depression and anxiety)
(Hattie, 2009), level of engagement, persistency and
resistance when facing obstacles in given activity (Schunk,
2012). Therefore it is not surprising that, students who
perceived themselves more self-efficient during COVID-19
emergency remote schooling perceived independent
distance learning as less stressful, procrastinated less and
had less need for support (Pelikan, et al, 2021).

Method

Procedure. The survey was conducted during May 2020
when respondents filled out an online questionnaire. The
students anonymously gave general information about their
grade, type of settlement they live in and family
background. They evaluated the frequency of ten teaching



practices in the science and humanities lessons they had just
watched, as well as their self-efficacy about the content of
the lesson.

Sample. The sample included 1202 students, from
primary (23.84% of sample) and lower secondary education
(76.15% of sample) who watched TV lessons of science and
humanities (M = 5.64, SD = 1,74). Gender representation
was balanced (56% of participants were female), and 62%
of respondents were from cities, while the rest lived in rural
areas.

Measures. Subject self-efficacy (SSE) refers to the
perception of one's own success in a given subject. It was
measured with five statements adapted from the PISA 2009
questionnaire for students (e.g. | understand even the most
difficult tasks in this subject; a = 0.83). Parental
educational status (PES) was measured as the sum
schooling years of parents/guardians. Students’ Perception
of Teaching Practices (SPTP) was measured by a composite
scale made of ten statements (o = 0.82). We utilized the
Students’ Views on Engaging Teaching scale from TIMSS
2015 for TV instruction that is characterized by one-way
communication (items implying interaction were replaced
with a new one) and half of the statements were formulated
negatively (The images that teacher wuses are
incomprehensible).

Results and Discussion

Descriptive statistics and bivariate correlations are shown in
Table 1.

Table 1: Means, Standard deviations, and correlations of
the measured constructs.

Table 2. Students’ perceptions of teaching practices and
parental educational status as the predictors of subject self-
efficacy (N=1202).

Model R2 AR2 B p
Step | .024

PES 155 .000**
Step 11 151 27

PES 153 .000**
SPTP .357 .000**

Note **p <.001

The hierarchical multiple regression revealed that at Stage
one, PES contributed significantly to the regression model F
(1201, 1) = 29.51, p < .001) and accounted for 2.4% of the
variation in Student self-efficacy. Introducing the SPTP
variable explained an additional 15.1% of variation in
Student self-efficacy and this change in R2 was significant F
(1200,2) = 107,10, p < .001) The R-square change
(increment) indicates that students’ self-efficacy is about
five times more affected by their perception of teaching
practices than family educational level, although both
predictors are significant.

Although the parent’s support during the COVID-19
emergency remote learning is probably even more
significant than in normal school conditions, our research
has shown that the students' experience of how successfully
they will cope with the requirements of a particular school
subject depends to a much greater extent on how they

M SD 2. 3.
1. SSE 403 0,79 371%* 182%*
2. SPTP 4,09 0,65 .038
3. PES 25,84 6,89

evaluate the teacher's practices in TV classes. The results
indicate that teachers can promote students' self-efficacy
even in indirect and asynchronous televised instruction. It’s
encouraging that students on average perceive teaching
practices in TV lessons relatively high in the context of

Note **p <.001

Based on the theoretical range of the used scales (1-5) and
value of the means we can conclude that students are on
average moderately self-efficacious and they perceive
teaching practices in TV lessons as high quality. As
predicted, both parental educational status and perception of
teaching practices were positively related to self-efficacy,
and the intensity of the latter correlation is twice as high as
the former.

In order to assess the relative power of selected predictors in
explaining student self-efficacy, we conducted hierarchical
multiple regression (blockwise), starting by adding PES as
the first predictor, and in the next step, we added SPTP. The
results of the analysis are presented in Table 2.
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public concerns that televised instruction will create a gap
between students from disadvantaged and advantaged
family background.
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Abstract

This research aimed to examine the opinions about the online
teaching process in the Republic of Srpska during the initial
stages of the COVID-19 pandemic, from the perspective of
high school students, high school teachers, and parents of high
school children. Groups responded to several close-ended and
open-ended questions. Overall, there were significant
differences between the groups, most notable in perceiving the
number of obligations from teachers in online class, fear of
“braking under pressure” from the workload, perceived
difficulty in mastering the school material, as well as perceived
relief due to not having to go to school. Specifically, students
perceived online school workload as more challenging and the
pressure as more intense than teachers and parents did. The
most common suggestion for improving the online teaching
process given by students, and echoed by teachers and parents,
was to make online teaching more interactive and engaging.
This research provides several useful insights that could be
used to inform and build a more optimal approach to the online
teaching process in possible new extraordinary circumstances
in the future that would force the teaching process back to
online modality again.

Keywords: COVID-19 pandemic; online classes; high school,
Republic of Srpska; quantitative-qualitative mixed-method
research

Introduction

Due to COVID-19 pandemic, starting from March 2020,
online teaching was implemented in the Republic of Srpska’s
(RS) schools (SRNA, 2020). Without any prior regulation on
this form of schooling, it was an uneasy transition. IT
competences have been described as a crucial prerequisite for
online learning. Findings from Bosnia (of which RS is a
political entity) allude that the teachers typically have low
levels of media and IT literacy (Vajzovi¢ et al, 2021).
Another global obstacle for online teaching during early
pandemic was a lacking technological infrastructure (Bao,
2020).

World-wide findings showed mixed to positive students’
ratings of the online teaching experiences in the early
COVID-19 stages, with most complaints being related to
some mental health and wellbeing disturbances and higher
academic stress, especially workload related (e.g., Lai et al.,
2020; Lischer et al., 2021; Niemi & Kousa, 2020; Qazi et al.,
2020; Rashid & Yadav, 2020; Zhang et al., 2020).
Preliminary findings from the RS, however, indicated a
below average satisfaction with online schooling, with
students reporting an impaired concentration and
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overwhelming amount of schoolwork (Dragosavljevic¢ et al.,
2020). There were also indications of family climate and
history of childhood adverse family events being important
predictors of academic struggles during the online schooling
(Petkovi¢ et al., 2020).

The aim of this study was to report and compare the
opinions of RS high school students, high school teachers,
and parents of high school children about the early COVID-
19 online schooling process, centered on the students’
experiences. Furthermore, we wanted to obtain the
descriptions of the online teaching process itself and to
gathered opinions on how it could be improved.

Method

Sample and Procedure

The data was gathered via anonymous online surveys from
three RS convenience samples: high school students
(N=540), high school teachers (N=48), and parents of high
school children (N=54). Surveys were done in two phases: in
mid-April 2020 for high school students, and in early-June
2020 for parents and teachers. The data gathering effort
represents a partial continuation of work started by
Dragosavljevi¢ et al. (2020) and Petkovi¢ et al. (2020).

Instruments

Academic related fears and problems scale was adapted
from Dragosavljevi¢ et al. (2020). We used a subset of 15 5-
point Likert items mainly measuring perceived difficulties
during COVID-19 online teaching. The scale was originally
developed for students; thus, items for teachers and parents
were modified to be answerable from their points of view —
on how they believe students’ experiences and issues were.

Open-ended questions were provided as an addition, asking
for descriptions and opinions of the employed online
schooling methods, and suggestions for future improvements.

Statistical Analyses

Quantitative data analysis was conducted on an item level,
using t-tests (de Winter, 2013; de Winter & Dodou 2010) and
Hedges’ g as a measure of effect size. To surpass the need for
p values correction due to multiple comparisons, we used
Bayes factor — BFyo (Jarosz & Wiley, 2014). Higher BFio
indicates the higher probability of the hypothesized effect
‘existing’ in comparison to it ‘not existing’.



Responses to the open-ended questions were categorized
and coded by multiple independent raters.

Results

Quantitative Data

Since there is a total of 45 comparisons, we opted to report
only the notable effects. Item labels are given in abbreviated
forms.

Table 1 shows that students (M=4.35) perceived
significantly more students’ schoolwork in online schooling,
compared to teachers (M=2.97). They also perceived more
students’ difficulties in mastering the material (M=3.84 vs.
M=3.18), and were more inclined to suggest that students are
“break under pressure” due to workload (M=3.36 vs.
M=2.85). Students also anecdotally perceived online classes
(M=3.03 vs. M=2.33) as a potential opportunity to rest from
going to school (i.e., “recharge the batteries”). Teachers
(M=2.91), more than students (M=2.02), recognized as an
issue the lack of quite place for students to study.

Similar trends emerged between the students’ and parents’
answers, where students perceived higher workloads
(M=4.35 vs. M=3.13), higher difficulty mastering the online
school material (M=3.84 vs. M=3.18), and higher
opportunity to “recharge” (M=3.03 vs. M=2.24), while
parents perceived students “breaking under pressure” to a
lesser extent (M=2.41 vs. M=3.36).

Table 1: Comparison of students’ (1) and teachers’ (2),
and students’ (1) and parents’ (3) responses.

M- H-B)

Items g BFo g BF1
Students have too much school — 1.22 >100 1.08  >100
work.

Students are “breaking under  0.39 2.83 0.72  >100
pressure”.

Difficulty mastering school material. ~ 0.54 51.23 058 >100
“Charging batteries”. 0.55 37.90 061 >100
No quiet place to study. -0.69 >100 0.13 0.22

The only significant difference between teachers and
parents was obtained regarding higher teachers’ assessment
of the lack of quite place for students to study (M=2.92 vs.
M=1.85; g= 0.86, BF1,>100).

Quialitative Data

Most frequently reported platforms used for online
teaching were Google Classroom (69%), Viber (27%), email
(49%) and Zoom (29%).

Some students noted that COVID-19 online schooling
process shouldn’t be significantly changed (22%), while
others suggested that it needs to be more interactive (17%),
and that the workload needs to decrease (16%). Teachers
mostly complained about the lack of technical support (28%).
Both teachers (22%) and parents (10%) to an extent
highlighted a necessity for the online teaching process to be
more interactive.
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Discussion

Results indicate that there were notable differences in the
perception of early COVID-19 online schooling process
between RS high school students, compared to high school
teachers and parents of high school students.

Opinions of teachers and parents were mostly aligned, with
one exception. Teachers perceived the availability of the
designated quiet study place for the students to be a bigger
issue than parents, and even students. Observing from a
distance, it is possible that teachers were perhaps more
‘objective’, while both parents and students were too
habituated to their family dynamic, even when it is not
optimal (Petkovic et al., 2020).

RS students perceived an initial online school workload as
significantly more challenging and the pressure as more
intense than both teachers and parents, while also looking
forward for a potential relief due to not having to go to school.
Students in neighboring countries, with similar school
curricula, also reported the workload being overwhelming
(e.g., Vasojevi¢ et al., 2021). It is understandable that
COVID-19 online schooling was implemented ad hoc.
However, it is obvious that perceptions of an appropriate
workload and difficulty levels between students and adults
were misaligned.

The issues were amplified by the delivery methods — the
most frequently used platforms (e.g., Google classroom,
Viber) didn’t offer sufficient capabilities for real-time audio-
visual interaction between teachers and students. Students,
teachers, and parents all noted that the online schooling
process needed to be more interactive.

Emergencies like pandemic can illuminate deeper issues
with the school & curriculum system and they should inform
both current and future improvements (Sahlberg, 2021). New
emergencies that could force the teaching process back to
online modality are likely. Curricular workload and task
structure should be proactively revised with that in mind, and
ready and set should be the IT infrastructure capable of
allowing students to actively interact with their peers and
teachers, even if it is remotely.

Limitations

Most notable limitations of the study are: a time lapse
between surveying students and teachers & parents, smaller
size of the latter two samples, and the lack of direct within-
group pairing of students, teachers, and parents.
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Abstract

During the 1st wave of the COVID-19 pandemic schools across
the world were closed and classes went online. Experiences
from the subsequent pandemic stages are less understood,
partially due to countries adopting different strategies of
transitioning back from online classes. In the Republic of
Srpska (RS) specifically, in the second semester of 2020/21,
students returned to schools for face-to-face lessons with a
shortened duration of 20-30 instead of the standard 45 minutes.
It is unknown how students perceived the education process
during this period. Thus, to better understand the students’
experiences and fears, in February 2021 we conducted an online
survey of 673 RS high school students (65.8% girls) of all four
grades. We focused on the students’ fears about being able to
get good grades & their satisfaction with the knowledge
received during the shortened classes, and their perceived
chances of being competitive in job markets or universities with
that knowledge. Results show that RS high school students
were only mildly dissatisfied with the shortened classes that
took place in the transitional period following the online
teaching phase of the pandemic. No specific worry emerged to
any notable extend, with the overall dissatisfaction rate of 39%.

Keywords: COVID-19 pandemic, shortened live school
classes, high school, Republic of Srpska

Introduction

During the first wave of the COVID-19 pandemic schools
worldwide were closed and classes were conducted online.
Educational experiences from that period are, at this point,
decently described in the literature. The lack of information
and communication technologies, insufficient teachers’ IT
literacy, and the lack of time to adapt to the new teaching
modality, have all been recognized as global problems related
to the implementation of the early pandemic online teaching
process (Ali, 2020; Bao, 2020; Qazi et al., 2020). A “digital
divide’ was also evident (Bakker & Wagner, 2020, Lembang
et al., 2020), as not all families had adequate access to digital
technologies. These inequalities existed prior to COVID-19
and the pandemic has simply exposed them (Jeger &
Blaabak, 2020).

Professors and students faced a wide range of logistical,
technical, financial, and social problems, while trying to
move the educational activities in an online space (Lassoued
et al., 2020; Peters et al., 2020). Professors had to deliver
teaching content through a variety of ‘new’ and ‘old’ online
technologies, including broadcasting, educational platforms,
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video conferencing and file sharing services, social networks,
and so on (e.g., Aguilera-Hermida, 2020). These technologies
were also used by students to submit their assignments and
professors to monitor and judge the progress. Initially, this
led to some professors assigning to many tasks, relying too
much on the students’ self-discipline, and the whole process
being overly passive and non-interactive (Dragosavljevi¢ et
al., 2020; Keleman & Suboti¢, 2021; Lischer et al., 2021;
Niemi & Kousa, 2020; Radeti¢-Lovri¢ et al., 2022).

The pandemic and lockdowns have affected the mental
health of some students, causing the increases in stress,
anxiety, and depression (Cao et al., 2020; Islam, et al., 2020;
Essadek & Rabeyron, 2020). Students were worried about the
pandemic in general and about their future careers (Hasan &
Bao, 2020). Lack of motivation and negative emotions
(Aguilera-Hermida, 2020) made it difficult for many students
to focus on online education.

In sum, there were many educational challenges during the
first COVID-19 wave, students had a significant amount of
stress and concerns related to increased workload,
organization and communication difficulties, and feared for
personal academic achievement (Lai et al., 2020; Lischer et
al., 2021; Zhang et al., 2020). Still, the general sentiment of
the student experiences can still be described as mildly
positive (Qazi et al., 2020; Zhang, et al., 2020).

The same trend, however, was not necessarily true for
every county. Specifically, students from the Republic of
Srpska (RS) and B&H initially reported being very
overwhelmed by the school workloads and unsatisfied on
average. For example, preliminary findings by
Dragosavljevi¢ et al. (2020) suggested 41% student
satisfaction rates, with 51% pressure, worry, and poor
concentration rates. Similarly, Radeti¢ Lovri¢ et al. (2022)
followed this up with reports of 40% satisfaction rates
established on a very large, nationally representative RS
sample. They also noted that students tended to be indifferent
and somewhat confused about their educational future (46%
rates).

Current Research

The early COVID-19 online schooling experiences and
issues are well reported. However, educational experiences
from the subsequent pandemic stages are less understood,
partially due to countries adopting different strategies for
transitioning back from online classes. In the RS specifically,



in the second semester of 2020/21, students have returned to
schools for face-to-face lessons, but with a shortened duration
of 20-30 instead of the standard 45 minutes. It is unknown
how students perceived the education process during this
period. Thus, this research was conducted to better
understand some of the relevant students’ experiences and
fears from this transitional period. Informed by previously
identified key points (e.g., Dragosavljevi¢ et al., 2020;
Radeti¢-Lovri¢ et al., 2022) and our own rationale, we opted
to focus the research on the students’ expectations on being
able to get good grades, their satisfaction with the knowledge
received during the shortened classes, and their perceived
chances of being competitive in job markets or universities
with the knowledge obtained during the shortened classes
transitional period of the COVID-19 schooling.

Method

Sample and Procedure

Data was gathered via an anonymous online survey in
February 2021. We surveyed 673 RS high school students
(65.8% girls) of all four grades.

Measures

As a part of a larger survey, questions used in this study
included five Likert-type questions (5-point) measuring
students’ hopes of getting good grades and their satisfaction
with the knowledge obtained during shortened classes, and
the perceived utility of that knowledge on job & university
markets (see Table 1 for abbrev. items).

Additionally, students were asked a single question directly
comparing their opinion on shortened classes to pre-
pandemic full-length classes (see Figure 1).

Results and Discussion

Since students’ assessments were highly intercorrelated, they
were reduced to a single latent factor dubbed ‘Dissatisfaction
with the knowledge received during shortened classes’
(55.8% explained common variance) (Table 1). The average
value of this dimension is 2.56 (SD=0.88), i.e., significantly
below the theoretical mean of 3.00 (d=0.50, p<.001) — which
would suggest a medium level of dissatisfaction. Thus, the
observed level of students’ dissatisfaction is moderately low,
with an overall dissatisfaction rate of 39%.

Examining each of the items individually (Table 1), we can
observe that students were the least worried about obtaining
good grades during shortened classes (M=2.00, SD=1.19)
and the most worried about receiving an insufficient
knowledge to succeed at university (M=2.82, SD=1.24 —
which is still below the theoretical mean of 3.00).
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Table 1: Dissatisfaction with the knowledge received during
shortened classes.

Items (abbrev.) M SD A
Insufficient knowledge obtained
during shortened classes to be
able to do the job on the job

market.

Job lenders will prefer peers who
went to school before the
pandemic.

Having doubts about
knowledge obtained
shortened classes.

Fear of having a lower GPA due
to shortened classes.

Fears of having difficulties in
college due to obtaining
knowledge during shortened
classes.

271 123 .75

252 121 .48

the

during 275 128 .78

200 119 53

282 124 .80

Students’ opinion of shortened classes compared to full-
length classes before the pandemic was significantly below
the midpoint 3.00 (M=2.42, SD=1.19; d=0.58, p<.001), i.e.,
below the cutoff for equal satisfaction with shortened and
full-length classes (see Figure 1 for individual percentages).
In other words, students viewed shortened classes as being
slightly worse than classes of traditional length.

Figure 1: “What best describes your attitude towards teaching in
a pandemic (%)?”

Conclusion

The results show that RS high school students were only
mildly dissatisfied with the shortened classes that took place
in the transitional period following the online teaching phase
of the pandemic. They viewed shortened classes, roughly
speaking, as only slightly worse than the pre-pandemic
classes of traditional 45 minutes length. Note that these
assessments were done retrospectively and with brief
measures, thus being susceptible to the currency bias and
arguably unable to detect subtle satisfaction differences.



No specific worry related to the shortened classes period
was noticeably increased, with the overall dissatisfaction rate
of 39%. Thus, is seems that, from the students’ satisfaction
point of view, shortened classes phase did not hold the same
worries and frustrations observed during the early pandemic
online classes period (Dragosavljevi¢ et al., 2020; Radeti¢-
Lovri¢ et al., 2022).
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Abstract

Job resources mainly influence work engagement. However,
high job demands may preclude the mobilization of job
resources. In a similar vein, high job resources may reduce job
demands. This study tried to investigate what determines the
work engagement of healthcare workers during the COVID-19
pandemic to a more considerable degree - job demands or
resources. The sample consisted of 257 healthcare workers.
The data were collected from the March-end of May 2020. We
used Work Engagement Scale and Job Demands and Resources
Questionnaire. The hierarchical regression analyses were
performed, with work engagement being the criterion variable.
The first set of predictors included basic demographic
variables, the second set included job demands, and the third
set included job resources. The basic demographic variables
explain 3.6% of the variance of the work engagement. When
job demands were added, the proportion of the explained
variance of work engagement increased to 13.9%. Finally,
when job resources were added, the proportion of the explained
variance of work engagement increased to 34.5% in the final
model. Results imply that, during the COVID-19 pandemic, the
impact of job demands on healthcare workers' work
engagement is significant. However, job resources determine
healthcare workers' work engagement more than job demands.

Keywords: job demands, job resource, work engagement,
healthcare workers, COVID-19 pandemic

Introduction

Work engagement is "a positive, fulfilling, work-related state
of mind characterized by vigour, dedication, and absorption”
(Schaufeli et al., 2002, p. 74). Work engagement enhances
employees' positive emotions, increasing productivity,
proactive behaviours and job satisfaction (Bakker et al.,
2011).

The Job Demands-Resources (JD-R) model (Demerouti et
al.,, 2001), a widely recognized theoretical model for
explaining the dynamic of work engagement, describes job
demands as physical, cognitive, social, or emotional aspects
that require an effort to overcome. They include, e.g., high
workload, time pressure, and emotional demands. Job
resources are physical, social, or organizational aspects that
may reduce job demands, e.g., social support from
colleagues, performance feedback, skill variety, autonomy,
and learning opportunities (Demerouti et al., 2001).

Some studies have shown that high job demands may
preclude the mobilization of job resources. In a similar vein,
some studies have shown that high job resources may reduce
job demands (Demerouti et al., 2001; Bakker et al., 2003).
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Further, many studies have confirmed that job resources
primarily influence work engagement, while job demands do
not affect work engagement (Hakanen et al., 2008; Mauno et
al., 2007; Bakker & Demerouti, 2008).

The COVID-19 pandemic brought different job demands,
especially in the medical sector, directly involved in
preventing and treating the disease. The studies have shown
that during the COVID-19 pandemic, healthcare workers
were exposed to higher job demands such as job overload,
lack of job resources, concerns about being contaged and
carry about the health and safety of family members and
patients. Also, they were at risk of professional exhaustion,
burnout and secondary traumatic stress (Babore et al. 2020;
Chirico et al., 2021). All of mentioned job demands and
circumstances may affect job performance and work
engagement. Therefore, this study tried to investigate what
determines the work engagement of healthcare workers
during the COVID-19 pandemic to a more considerable
degree - job demands or job resources.

Method

Participants and Procedure

The sample consisted of 255 healthcare workers (74.7%
female) from three medical institutions (Primary Health Care,
General Hospital and Institute for Physical Medicine and
Rehabilitation) in Bosnia and Herzegovina, aged 20 to 64
(M=40.74, SD=11.73), with a length of service from 1 to 41
years (M=15.02, SD=11.5). Participants’ level of education
ranged from high school degree (36.5%), college degree
(10.2%), university degree (44.7%) to a master or PhD degree
(8.6%).

The data were collected during the March-end of May
2020. Data collection was performed through the
paper/pencil method. Participation was on a voluntary and
anonymous basis.

Instruments

The Utrecht Work Engagement Scale (Schaufeli, Bakker &
Salanova, 2006). The scale consists of 9 seven-point Likert-
type items that measure vigour, dedication and absorption. In
this research, we used a total score which had acceptable
internal consistency: o =.94.

Job Demands Resources Questionnaire (Bakker, 2014).
The questionnaire consists of 32 five-point Likert-type items
that measure: 1. Job demands: work overload (a=.88),



emotional demands (a=.85), cognitive demands (0=.79), role
conflict (0=.84), and 2. Job resources: co-worker support
(0=.83), supervisor support (a=.93), participation in decision-
making (a=.88), opportunities for professional development
(0=91).

Results

Table 1 shows descriptive statistics and bivariate
correlation for all wvariables in the study. Bivariate

correlations between job resources and work engagement are
positive and weak to moderate intensity. Regarding job
demands, only work overload is a negative and weak
correlated to work engagement, and role conflict is a negative
and moderate correlated to work engagement (Cohen, 1988).

Hierarchical regression analysis (Table 2) was performed
to test the predictive power of job demands and job resources
in explaining work engagement. Results showed that
demographic variables explained 3.6% of the variance of
work engagement.

Table 1: Descriptive statistics and bivariate correlation between used variables

1 2 3 4 5 6 7 8 9
1. WO -
2.ED 37FF* -
3.CD 35xxx GGk -
4. RC 38*** 2QgF*kx 15* -
5.CwO -.01 -.06 .06 -.33%** -
6.SS -.08 -12 .03 -.29%** AQFFF -
7.PDM -.07 .10 A13* -.16** R YA A3Fr* -
8. OPD -13* -11 .04 =227 .39%F* A9FHF 347 -
9. WE -.19%* .01 .03 -.28%** 20%* 2T 357 ** A7 -
M 3.01 3.94 4.08 251 4.07 3.19 2.87 3.34 3.98
SD 1.03 1.13 .80 .95 .61 1.13 1.05 1.01 1.22
Sk .36 -.02 -.73 A4 -73 -.06 .20 -.36 -74
Ku -96 -.95 -30 -17 -.20 -.97 -.87 -.30 .52

Note. WO- Work overload; ED- Emotional demands; CD- Cognitive demands RC- Role conflict; CWS- Co-worker support;
SS - Supervisor Support; PDM- Participation in decision-making; OPD- Opportunities for professional development; WE—

work engagement.
*p <.05; **p <.01; ***p <.001

Table 2: Results of hierarchical regression analysis

Step 1 Step 2 Step 3
B B B

Gender .047 .048 .095
Age .180** 167** 147*
WO -.131 -121
ED .097 129
CD .029 -.031
RC - 278*** -.185**
CWS -.066
SS .002
PDM .180*
OPD AQ1F**
R2 .036 139 .345
F 4.471* 6.429%** 12.348***
AR? 104 .206
AF 7.181*** 18.404***

Note. Binary variable gender is coded as O=male, 1=female.
WO- Work overload; ED- Emotional demands; CD- Cognitive
demands RC- Role conflict; CWS- Co-worker support; SS-
Supervisor Support; PDM- Participation in decision-making;
OPD- Opportunities for professional development.

*p <.05; **p <.01; ***p <.001
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Job demands explained an additional 10.4% of the variance
of the work engagement, while job resources explained an
additional 20.6% of the variance of the work engagement.
So, the impact of job demands on healthcare workers' work
engagement is significant. However, job resources determine
healthcare workers' work engagement more than job
demands. Regarding job demands, work engagement showed
negative relation with role conflict. Concerning job
resources, work engagement showed a positive relation with
opportunities for professional development.

Discussion and Conclusion

Our results have shown a positive relationship between age
and work engagement. Some prior studies (e.g., Coetzee &
De Villiers, 2010; Hoole & Bonnema, 2015; Simpson, 2009)
also have found that an employee's age and work experience
could increase work engagement. This higher engagement
may make more senior employees rejuvenated to learn new
skills and be optimistic about their careers (Saks, 2006). It is
possible that older healthcare workers may see the COVID-
19 pandemic as an opportunity to learn something new in
their profession, and therefore, they are more engaged.
Regarding job demands, only role conflict was negatively
related to work engagement. Role conflict occurs when



workers are given different and incompatible roles
simultaneously, or their role overlaps with another worker or
workgroup. It is logical to assume that new circumstances,
like a pandemic, expose healthcare workers to role conflict
more than usual. In most previous research (i.e., Bakker et al.,
2010; Demerouti & Bakker, 2011; Manas, 2018), role
conflict was also a negatively contributing factor to work
engagement. Additionally, a meta-analysis by Crawford e al.
(2010) showed that hindrance demands, like role conflict,
were negatively related to work engagement. These
researchers argue that hindrance demands trigger negative
emotions and a passive, emotion-focused coping style that
leads to withdrawal from the situation, consequently reducing
work engagement.

Concerning job resources, work engagement was
positively correlated with opportunities for professional
development. Previous studies in the health sector also
recognized professional development and education as
important factors that promote work engagement (Contreras
et al., 2020; Keyko, 2016; Lourengdo, 2018). Although the
pandemic is a challenging situation for healthcare workers, it
is simultaneously an opportunity for development and
learning. So, having in mind this fact, the obtained result is
not surprising.

Finally, it is important to say that our results imply that,
during the COVID-19 pandemic, the impact of the job
demands on healthcare workers' work engagement is
significant. However, the obtained results also suggest that
the job resources determine the work engagement of
healthcare workers more than job demands, implying that
more interventions on job resources are required to optimize
healthcare workers' work engagement during the COVID-19
pandemic.
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Abstract

Affective organizational commitment (AC) reflects emotional
attachment, identification with the organization, and
involvement in the organization. This study aimed to determine
whether the relationship between supportive leadership and AC
is moderated by organizational justice. The sample consisted
of 319 employees (51.1% male). We used the Affective
Commitment Scale, Supportive Leadership Scale and
Organizational Justice Scale. Results of moderation analysis
showed that, among employees with low and moderate level in
perceived organizational justice, supportive leadership has no
statistically significant effect on AC. However, among
employees with a high experience of organizational justice, AC
decreases as erceﬁtions of supportive leadership decline. This
study revealed that the relationship between supportive
leadership and AC is not simple, and it partially depends on the
perceived organizational justice. In particular, only employees
with a high level of organizational justice experience
significantly decrease AC as perceptions of supportive
leadership decline.

Keywords: affective organizational commitment; supportive
leadership; organizational justice; moderator

Introduction

Affective organizational commitment (AC) is regarded as the
most important component of organizational commitment
because it refers to an individual's emotional connection to
the organization (Meyer & Allen, 1991). AC reflects an
emotional attachment to, identification with, and
involvement in the organization (Meyer & Allen, 1991).
Employees with high AC put in more effort for the
organization (Jalilvand & Vosta, 2015), have higher work
performance (Meyer et al., 2002), lower absenteeism (Meyer,
Allen & Smith, 1993), leave the organization less frequently
(O'Reilly & Chatman, 1986), and demonstrate more
organizational citizenship behavior (Organ, Podsakoff &
MacKenzie, 2006). Therefore, understanding the
determinants of AC is important for identifying intervention
strategies to enhance employees' AC.

Supportive leadership is characterized by the leader's
sensitivity to subordinates' individual and group needs, the
expression of concern for the welfare of subordinates, and the
creation of a friendly climate and a supportive work
environment (Yukl, 2008). Previous studies (e.g., DeCotiis &
Summers, 1987; Jermier & Berkes, 1979; Tjosvold &
Tjosvold, 1991) identified supportive leadership as an
important factor affecting AC. The mechanism linking
supportive leadership with AC can be explained through
social exchange theory (Blau, 1964); when one party does
something valuable for another party, the receiving party will
respond with something equally valuable. Supportive leaders
motivate employees to respond by demonstrating an
enhanced AC to the organization (Eisenberger et al., 2001).
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In addition to exchanging relationships with their
immediate supervisor, employees are also involved in
exchange relationships with the larger organization
(Masterson et al., 2000). Under that, there is an increasingly
growing body of evidence (e.g., Barling & Phillips, 1993;
Clay-Warner et al., 2005; Loi, Hang-Yue & Foley, 2006;
Shepherd, Patzelt & Wolfe, 2011) that demonstrates that
organizational justice positively correlated with AC. Since
the organization sets rules, policies, and norms that provide
fairness, employees may view the organization as responsible
for its leaders' actions and role behaviours (Kim, Eisenberger
& Baik, 2016). In this case, if employees' perception of
supportive leaders is consistent with their perceived fair
organization, the two mechanisms reinforce each other. In
other words, when employees experience support from
leaders, they can view it as an indication of the organization's
fair orientation toward them (Rhoades, Eisenberger &
Armeli, 2001). Hence, the moderation effect of perceived
organizational justice can strengthen the relationship between
supportive leadership and AC.

Accordingly, this study aimed to determine whether the
relationship between supportive leadership and AC is
moderated by perceived organizational justice. We predicted
that organizational justice would moderate the relationship
between supportive leadership and AC, such that the
relationship is stronger when perceived organizational justice
is high.

Method

Participants and Procedure

Participants were 319 employees (51.1% male) from Banja
Luka, aged 19 to 69 (M = 33.76, SD = 10.64), with a length
of service from 1 to 40 years (M = 10.15, SD = 9.44).
Participants’ level of education ranged from elementary
school degree (3.4%), two- or three-year school degree for
skilled or highly skilled workers (6.6%), high school degree
(32.6%), college degree (6.3%) to a university degree
(51.1%).

Data collection was performed through the paper/pencil
method, in organizations in which respondents worked.
Completing the questionnaire was conducted individually.
Participation was on a voluntary and anonymous basis.

Instruments

Supportive Leadership Scale (Litwin & Stringer, 1968). This
scale is part of the Leadership styles Scale and consists of 7
five-point Likert-type items. For this study, the scale had
acceptable internal consistency o =.77.



Affective Commitment Scale (Meyer & Allen, 1991). This
scale is part of the Organizational Commitment Scale and
consists of 6 five-point Likert-type items. For this study, the
scale had acceptable internal consistency o = .76.

Organizational Justice Scale (Colquitt, 2001). The scale
consists of 20 five-point Likert-type items that measure
procedural, distributive, interpersonal and informational
justice. For this study, a total score had good internal
consistency: o =.92.

Results

Table 1 shows descriptive statistics and bivariate correlation
for all variables in the study.

Table 1: Descriptive statistics and correlations.

Correlations

Scale M SD Sk Ku
SL AC
SL 21.64 5.15 .04 .46
AC 17.78 3.79 -02 .18 A7
0J 66.40 1203 -25 -14 .64™ 35"

Note. SL - Supportive Leadership, AC - Affective Commitment, OJ -
Organizational Justice
*xxp < 001, **p < .01

The bivariate correlation between supportive leadership
and AC is positive and weak intensity. The correlation
between AC and organizational justice is positive and
moderate intensity, while the correlation between supportive
leadership and AC is positive and strong intensity (Cohen,
1988).

When AC was used in the hierarchical regression analysis
as a criterion and supportive leadership and organizational
justice were used as predictors, the results show that
supportive leadership explains 2.5% of the variance of AC
(F(1,317) =9.154, p < .01; # =.168, p < .01). Introduction of
the organizational justice results in a significant increase in
the amount of explained variance of AC (4R?> = .096,
F(2,316) = 22.445, p < .001; = .403, p < .001), butalso in a
decrease in the standardized regression coefficient of
supportive leadership (f = -.089, p > .05). The introduction
of the interactive effect of supportive leadership and
organizational justice led to a significant increase in the
amount of explained variance of the AC (4R?*=.023, F(3,315)
= 8.151, p < .01; g = -157, p < .01). The analysis was
conducted with centered predictor variables. These results
show that organizational justice is a significant moderator in
the relationship between supportive leadership and AC. This
moderation pattern was tested with Hays' (Hayes, 2013)
"Process" SPSS macro and the results are shown in Figure 1.
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Meoderator: Organizational justice

w—— Low

Moderate

Affective commitment

High

Supportive leadership

Figure 1: The moderating role of organizational justice in
the relationship between supportive leadership and affective
commitment.

Results showed that, among employees with low
(Ox=v)m=5400 = -048, 1(319) = .757, p = .449) and moderate
(O(x-v)im=6700 = -.044, 1(319) = 1.630, p = .382) level in
perceived organizational justice, supportive leadership has no
statistically significant effect on AC. But among employees
with a high level in perceived organizational justice, AC
decreases as perceptions of supportive leadership decline
(O(x-v)im=75.44 = 136, 1(319) =-2.457, p = .015).

Discussion and Conc¢lusion

The acquired results support earlier studies (e.g., Barling &
Phillips, 1993; Clay-Warner et al., 2005; DeCotiis &
Summers, 1987; Jermier & Berkes, 1979; Loi et al., 2006;
Shepherd et al., 2011; Tjosvold & Tjosvold, 1991), which
found that supportive leadership and organizational justice
are positive predictors of AC. These findings are consistent
with social exchange theory (Blau, 1964).

Further, this study revealed that the relationship between
supportive leadership and AC partly depends on the
perceived organizational justice. In particular, only
employees with a high level of organizational justice
experience significantly decrease AC as perceptions of
supportive leadership decline. This finding confirms that
employees make distinctions between their leaders'
behaviours and the organization on its own and are involved
in exchange relationships with their immediate supervisor
and the organization (Masterson et al., 2000). From this, we
can conclude that the importance of organizational justice for
AC is as important as supportive leadership. Even when
supportive leadership is present, we cannot observe the
development of AC when the perception of organizational
justice is low or moderate. When combined with supportive
leadership, a high perception of organizational justice will
result in AC development.

According to the findings of this study, it can be concluded
that an organization must assure the practice of
organizational justice and encourage supportive leadership in
order to achieve AC.



Employees with high AC put in more effort for the
organization (Jalilvand & Vosta, 2015) because it reflects
their attachment and loyalty to the organization (Mueller et
al., 1992). Therefore, understanding the determinants of AC
is important and beneficial for promoting AC in
organizations.
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Abstract

The outbreak of the Covid-19 pandemic at the beginning of
2020 brought great changes in the daily lives of people of all
ages. The initial empirical research conducted during the
pandemic in many countries indicated an increased tendency
of young people to develop psychological problems. This
research aimed to shed additional light on young people's
perspectives on the crisis and give them the opportunity to
share their experiences of the pandemic. Through online form
we collected 70 written narratives of adolescents and young
people aged 14-26 (Mage = 20.1; SD = 2.9; 85.7% female).
Collected narratives differed in length, coherence, valence,
and content, which reflected young people's complex and
diverse experiences during this pandemic crisis. In total, 755
segments were coded. Thematic analysis revealed eight major
themes, with several subthemes within each. These major
themes referred to 1) Sense of self, 2) Coping strategies, 3)
Positive experiences, 4) Negative experiences, 5) Negative
mental states, 6) Fears & anxieties, 7) Nostalgia & longing,
and 8) Public attitudes. These findings can help us to "hear
their voice" and gain a better understanding of adolescents’
perspectives and experiences during the pandemic.

Keywords: adolescents and youth; narratives; crisis;
qualitative study.

Introduction

The COVID-19 pandemic, , in addition to the great risk
to people's health, led to unexpected disruptions in all
domains of society's functioning. In accordance with WHO
recommendation (WHO, 2020), Serbia declared state of
emergency, with several measures introduced to hinder the
spread of the corona virus and reduce human-to-human
transmission. In a period of several months, state borders
were closed, frequent curfews were imposed, and
obligations to wear masks and maintain physical distance
were introduced, requiring adaptations in the daily routines
for which many people weren't prepared (Fioretti et al.,
2020; Santos, 2020). All cultural and entertainment centres
(theatres, cinemas, cafes), as well as shops and non-essential
services were closed, along with restrictions on movement
and socializing, limiting activities to a narrow family life.
With the introduction of the state of emergency, educational
institutions were also closed, while education was carried
out remotely. Although the pandemic certainly had a
negative impact on all age groups it did not have the same
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effect on people of different socioeconomic status, health
status, place of residence and age (Agberotimi et al, 2010;
Glovacz & Schmits, 2020).

Young people were at lower health risk, because they
rarely developed more severe symptoms of the disease. But
the pandemic and preventive measures that followed,
affected young people in a specific way, interrupting
developmental tasks typical of their age. The most important
tasks relate to the definition of identity and the development
of personal autonomy through the redefinition of family ties,
the construction of diverse peer network, decision-making
regarding the schooling, employment, independent future,
finding a partner (Alonso-Stuick et al., 2018; Glovacz &
Schmits, 2020; Krstic, 2017). The socialization plays a
central role in the lives of young people, and due to the
pandemic, they faced missing important life events, missing
opportunities to develop new contacts and social skills
(Branquinho et al.,, 2020). This transitional period,
characterized by numerous key decisions, is psychologically
challenging due to pronounced uncertainty (Arnett, 2007)
making young people more vulnerable in the context of the
pandemic (Balon et al., 2015). In fact, the initial empirical
research conducted during the pandemic indicated an
increased tendency of young people to develop
psychological problems (Branquinho et al., 2020; Fioretti et
al., 2020; Liang et al., 2020; Oosterhoff et al., 2020; Scott et
al., 2020; Wang et al., 2020).

Having all that in mind, it is important to "hear their
voice" (UNICEF, 2011), to get insights into youth's
subjective experience of living during pandemic. Therefore,
this research aimed to shed additional light on young
people’s perspectives on the crisis and give them the
opportunity to share their experiences of the pandemic.
More specifically, we wanted to explore how positive and
negative memories during the pandemic were reflected in
young people's narratives and which themes they used to
make sense of their experiences.

Method

Sample and procedure

In order to gather adolescents’ and youth’s experiences
during the pandemic, we constructed an online form with



the instruction to describe their perception of life during the
pandemic, their positive and/or negative experiences and
how those experiences affected them. From more than 1000
clicks on online form, we collected 119 written answers. We
set the limit for min 800 characters, and all answers below
that limit were excluded. We collected 70 written narratives
from young people (85.7% female), aged 14-26 (Mage =
20.1; Sd = 2.9), in the period from January to March 2021,
one year after the pandemic outbreak.

Data analysis

We conducted reflexive thematic analysis (Braun &
Clarke, 2021) to identify the main topics present in youth’s
narratives. The MAXQDA Analytics Pro 2020 software was
used for coding and analysis. We conducted the analysis
with a bottom-up exploratory approach and inductively
developed a coding system as a basis for generating themes.
All three researchers first read and analysed 10 narratives
and generated initial codes. Through a series of discussions,
researchers reached a consensus on a final coding system
and themes.

Results

Collected narratives differed in length, coherence,
valence, and content, which reflected young people's
complex and diverse experiences during this pandemic
crisis. In total, 755 segments were coded. Thematic analysis
revealed eight major themes, with several subthemes within
each. These major themes referred to 1) Sense of self, 2)
Coping strategies, 3) Positive experiences, 4) Negative
experiences, 5) Negative mental states, 6) Fears & anxieties,
7) Nostalgia & longing, and 8) Public attitudes.

The most prevalent theme refer to strategies that young
people used to cope with the crises and stress induced by
pandemic. They wrote about different activities (everyday
activities, physical exercise, volunteering) as a proactive
way of dealing with the lockdown and pandemic. "This is
where we hear the "turning of a new page" in our four walls, new
habits, healthy eating, exercise, painting, reading novels, watching
movies, everything that was missing before the pandemic, digging
for ourselves, searching for answers, something more mature,
more meaningful, the search for peace, the real, inner one".
(Angela, 20)

Also, often they would mention focusing on positive
perspective, their ability to adapt and accept what is
inevitable, that all of that will past soon, and we will get
back to normal. "It will be very strange when everything goes
back to normal. But | hope it'll happen as soon as possible". (Jan
16)

Humour was one of the often-used coping strategies
among emerging adults. In online contact with peers,
humour helped them get through "one more day locked in
the house". "We somehow jokingly tried to overcome the stress of
constantly publishing the numbers of new cases with assumptions,
guessing - we competed to see who was closest to the "correct
solution”. It's kind of out of place, but it helped us, and I'll
definitely always remember those moments”. (Mila, 24)
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A number of narratives contained notes about different
positiv