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Background. There has been a recent increase in research to empirically verify ~ Keywords:

different personal and contextual variables that impact psychological adjustment psychological
indicators, but further research is still needed in the construction of explanatory resilience,
models, especially for children. psychological
Objective. This study aimed to analyze the role of self-esteem, self-efficacy, and adjustment,
family social support in resilience, and their effect on indicators of psychological childhood,
adjustment, in children living in at-risk contexts. vulnerability,

Design. A sample of 450 participants (229 boys, 221 girls) aged 9 to 12 years, protective
with a mean age of 1.70 (SD =.67), participated in the study. With the parents’ con- factors
sent, the children completed a questionnaire containing sociodemographic ques-
tions and seven scales for the measurement of each of the variables under study.

Results. Significant differences in the predictor variables were found according
to the levels of resilience, but not with respect to gender, and the correlations be-
tween the variables were found to be significant. The proposed structural model was
verified, which shows acceptable fit indices and highlights that family social support
is related to resilience and psychological adjustment.

Conclusion. Personality characteristics and family social support, as personal
and social variables, constitute protective factors during childhood in the context
of psychosocial risk, suggesting that they must be taken into account when imple-
menting programs to promote resilience and well-being.
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Introduction

Resilience is an important topic in positive psychology (Ginez-Silva et al., 2019) that
has been conceptualized in multiple ways. Most researchers define it as a set of per-
sonal qualities that lead to spiritual growth and development in the face of adversity,
resulting in optimal functioning after having overcome one or more traumatic events
(Moran-Astorga et al., 2019). Other authors define resilience as a result of a dynamic
and evolutionary process that may vary according to individual circumstances, the
nature of the trauma, and the context and stage of life (Cyrulnik, 2001). In Bronfen-
brenner’s (1979) ecological model, emphasis is placed on the relationships that indi-
viduals have with their environment, allowing for successful adaptation. Thus, based
on this model, resilience is defined in this study as the ability to face and recover from
stressful situations and demands of the environment; it is dynamic in the sense that
it implies an interaction between the processes of risk and protection, both internal
and external to the individual, which are put into play to modify the effects of adverse
events (Gonzalez-Arratia et al., 2022).

Throughout life, people are presented with at least one event that can be consi-
dered potentially traumatic (Bonanno & Mancinni, 2008), so different psychological
resources must be mobilized to facilitate adaptation to the environment and, thus,
ensure psychological adjustment (Cobos-Sanchez et al., 2016). In the case of child-
ren and adolescents, there is greater vulnerability due to inadequate psychological
development that arises from the risk conditions associated with physical and emo-
tional changes, as well as social and contextual changes such as exposure to violence,
neglect, poverty, family dysfunction, and neglectful parenting style or overly de-
manding parents who can negatively affect their child’s behavior (Martinez-Carde-
nas & Gonzalez-Sabado, 2017). In addition, according to Masten and Reed (2002),
with the accumulation of biological, cognitive, and environmental changes, along
with their interaction, new conflicts that arise during this development period re-
sult in a more vulnerable situation (Steingberg et al., 2006). Adolescents living in
contexts of social vulnerability such as poverty may find it difficult to overcome to
adversity if they have low levels of psychosocial adjustment. However, “they can de-
velop resources that allow them to cope with adverse conditions” (Diaz & Morales,
2021, p. 3).

It has been observed that despite living in situations of adversity and/or risk,
people can cope with and even overcome such adversity if they have protective fac-
tors, which can be individual factors, such as psychosocial adjustment, familial fac-
tors, or social factors, that cushion the impact of psychosocial risk. This is usually
understood as being equivalent to adaptation and “indicates the appropriate response
to the different situations and demands of the surrounding context” (Madariaga et
al., 2014, p. 305).

Sanmarco et al. (2019) define resilience as the ability to use coping strategies that
are aimed at maintaining an optimal level of functioning and a balance between in-
ternal and external needs; therefore, this definition implies that there is an efficient
use of available material and psychological resources. In addition, psychological ad-
justment is linked to the surrounding context, as well as to some personality char-
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acteristics such as self-esteem, self-efficacy, and family social support (Gutiérrez &
Pastor, 2021).

To achieve psychological adjustment, there must be a balance in the emotional,
cognitive, and social aspects of the individual, which, consequently, leads to well-be-
ing; however, if there is psychological maladjustment, the probability of experiencing
discomfort and behavioral problems increases (Cobos-Sanchez et al., 2016; Gavazzi,
2013; Fuentes et al., 2015). The model proposed by Madariaga et al. (2014) indicates
that psychosocial adjustment is facilitated by the presence of “psychological variables
such as self-concept, emotional intelligence, social skills that have their expression in
satisfaction or well-being and entail the absence of antisocial behaviors or psycho-
logical symptoms of a clinical nature” (p. 305).

Among the psychological variables associated with resilience, self-esteem stands
out as a determinant of psychological adjustment (Goémez-Baya et al., 2019; G6k-
men, 2016). Froxdn et al. (2020) define self-esteem as the set of verbalizations and
assessments with which a person describes themselves. These verbalizations are
part of the judgment towards oneself and are made up of adaptive or dysfunctional
thoughts that elicit behaviors through which positive or negative emotions are ex-
perienced. High self-esteem allows an individual to face stressful situations when
living in poverty with a better attitude (Gonzalez-Arratia, 2018) and successfully
overcome difficulties; it predicts psychosocial adjustment as it is related to fewer
emotional and behavioral problems (Schoeps et al., 2019; Rolandi, 2023). In the
same way, self-esteem allows individuals to effectively manage stressful situations
(Mur et al., 2023), predicts resilience (Gonzalez-Arratia et al., 2022) and facilitates
psychosocial adjustment in adolescents facing social vulnerability (Diaz & Morales,
2021).

One of the determinants of psychological adjustment is self-efficacy, which, ac-
cording to Bandura (2001), is defined as the personal belief in one’s own capabilities
when dealing with specific tasks in different situations, which gives people the ability
to organize and execute the coping actions necessary to achieve psychological adjust-
ment.

Family social support is an interactive process that people experience with their
family members, and it is contingent on how people perceive or experience being
loved and valued; it has been reported that support from one’s family and school
is a source of satisfaction. Family social support is related to psychological adjust-
ment and emotional well-being among children and adolescents (Gutiérrez & Pas-
tor, 2021). It is a relevant contextual factor that affects the capacity for resilience and
psychosocial adjustment, since it constitutes a protective factor against the demands
of the environment (Leiva et al., 2013, Rodriguez-Fernandez et al., 2015).

It has been reported that resilience and psychological adjustment have a positive
relationship with each other; as resilience increases, well-being and psychological ad-
justment also increase (Ramos-Diaz, 2015; Cerezo & Rueda, 2020; Moreno-Lopez et
al., 2019). In terms of the differences between men and women, research has indicat-
ed that, during childhood and adolescence, men display greater behavioral problems
compared to women, who are more likely to show emotional symptoms; it has also
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been reported that the older an individual, the better their psychological adjustment
(Kokonyei et al., 2015; Ansary et al., 2017).

During the last decade, resilience has been investigated with respect to indicators
such as psychological adjustment, life satisfaction (Li et al., 2012), and the experience
of positive emotions (Ong et al, 2006). Most of the research has been carried out in
Europe and the United States and has been particularly focused on samples of people
over 18 years of age and university students. Given the importance of sociocultural
variables as determinants of individual patterns (Diaz-Loving, 2019), it is crucial to
conduct research in Mexico where there is still little empirical evidence derived from
studies that simultaneously include variables such as self-efficacy (Meneghel et al.,
2021), subjective well-being (Gutiérrez & Romero, 2014), self-esteem, and social sup-
port, which will allow a better understanding of the interactions between them. In
this context, the need to study these variables together is due to the multicausal na-
ture of psychological adjustment, which has been previously documented by Gutiér-
rez and Romero (2014) and Ramos Ramos-Diaz (2015). Above all, it requires further
research because psychological adjustment difficulties are among the main problems
in family, educational, and health systems (Fonseca-Pedrero et al., 2023), especially
during the transition from childhood to adolescence in contexts of poverty (Rodri-
guez & Uriol, 2023).

Based on the above, a model of resilience is proposed to explain psychologi-
cal adjustment in childhood in conditions of risk such as economic precarious-
ness. This model includes self-esteem, self-efficacy, and family social support, the
relationships among which have been investigated separately in previous studies.
Empirical evidence is needed to derive a joint explanation of the interactions be-
tween these variables in the case of Mexican children, allowing us to outline both
the direction and the degree of contribution of each of the variables on indicators
of psychological adjustment. Thus, the objectives are of this study are as follows:
1) to analyze possible differences in the levels of resilience based on the variables
evaluated and psychological adjustment; 2) to describe the differences between
boys and girls; 3) to analyze the relationships among the variables under study;
and 4) to examine the role of self-efficacy, self-esteem, and family social support
as determinants of resilience and their effect on various indicators of psychological
adjustment, namely satisfaction with life, positive affect, and negative affect, using
a structural equation model.

In accordance with the study objectives, the following research questions are ad-
dressed: Do the variables evaluated in this study differ according to the levels of re-
silience reported by the participants? Are there differences between boys and girls? Is
there a relationship between the variables under study? Are self-esteem, self-efficacy,
and family social support related to resilience and indicators of psychological adjust-
ment? Although the literature includes the absence of behavioral problems as an in-
dicator of adaptation, this study prefers to address positive adjustment factors, which
facilitate positive development during childhood and adolescence.
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Methods

Participants

This study was a cross-sectional study that was correlational in scope. Non-prob-
abilistic convenience sampling was used to recruit 450 basic education students
from different public institutions, including 229 (5.9%) boys and 221 girls (49.1%),
who were considered to be at psychosocial risk due to their socially vulnerable
contexts; these contexts can be understood as a condition that “alludes to a certain
fragility in the potential of some social groups as a result of the influence of risk
factors” (Morelato et al., 2019, p.207) and are based on the indicators set in the
General Law of Social Development (or LGDS in Spanish) by the Consejo Nacional
de Evaluacion de la Politica de Desarrollo Social (CONEVAL, 2022) in Mexico,
an institution that establishes guidelines and criteria for the identification and
measurement of poverty, considering per capita income, educational lag, access to
health services, access to social security, quality and housing spaces, access to basic
housing services, access to food, and degree of social cohesion. The participants in
this study were living in poverty, defined as when a person does not have sufficient
income to meet their needs and exhibits one or more social deficiencies (Rodriguez
& Uriol, 2023).

The participants ranged in age from 9 to 12 years (M =1.70, SD=.67). Consider-
ing the small effect size, a preliminary analysis (t=1.64, I-$=1.00) with 95% confi-
dence indicated that the sample size was sufficient to carry out subsequent analyses.
Regarding sociodemographic data, 72.9% of the participants reported living with
both parents, followed by 22.7% living with only the mother, 2.4% living with only
the father, and a small number of participants reporting that they lived with relatives
other than their parents (2.0%). The inclusion criteria were being a student in the
fourth to the sixth grade at a basic education institution and having the informed
consent of the parents. Participants were excluded if they did not wish to participate
or did not complete all the instruments.

Procedure
Questionnaires

1. A sociodemographic data card that asked for information on age, sex, educa-
tion, and people with whom the participants lived.

2. Aresilience scale (Gonzalez-Arratia, 2016) with 32 items and response options
ranging from 1 (never) to 5 (always) was used in this study. The scale has
three dimensions: internal protective factors, external protective factors, and
empathy. It was previously reported to explain 43.3% of the total variance and
have a high reliability (a=.91). In this study, the total explained variance was
46.31% and the Cronbach’s alpha coefficient was .93.

3. Subjective well-being assessed with two scales. For the cognitive component,
a version of the Life Satisfaction (SWLS) scale (Diener et al., 1985) developed
by Atienza et al. (2000) was used, with five items and 7 response options; this
scale was reported to explain 58.6% of the total variance and have a Cron-
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bach’s alpha coefficient of .87. For the affective component, the PANAS scale
(Watson et al., 1988) was used; this scale measures positive affect (PA) and
negative affect (AN), with 10 items for each dimension and 4 response options
(0=very slightly or not at all to 4 =extremely). It was reported to have a coef-
ficient of reliability of .86 for AP and .84 for AN (Watson et al., 1988). In the
present study, Cronbach’s alpha coefficient was .83 for the SWLS scale, .81 for
the PA subscale, and .86 for the NA subscale.

4. The General Self-Efficacy Scale (Baessler & Schwarzer, 1996) measures a stable
feeling of personal competence in being able to effectively handle a variety
of situations. It is a unifactorial scale composed of 10 items and 4 response
options, and the authors reported a Cronbach’s alpha coefficient of .87 for
internal consistency. The Cronbach’s alpha coefficient was .85 for this study.

5. The Perceived Family Social Support Scale (Gonzalez-Ramirez & Landero-
Hernandez, 2014). The family subscale was applied, consisting of 7 items with
5 response options (1 =never, 5=always); it was reported to have a Cronbach’s
alpha coefficient of .92 and an explained variance of 66.09%. A Cronbach’s
alpha coefficient of .86 was obtained for this study.

6. A self-esteem scale (Gonzalez-Arratia, 2011) with 25 items and response op-
tions ranging from 4 (Always) to 1 (Never) was used in this study. It has four
dimensions: self, family, intellectual work, and affective-emotional, with a
reported explained variance of 55.75%. In this study, a Cronbach’ alpha coef-
ficient of .90 was obtained.

With prior authorization from the authorities of each institution, informed con-
sent from the parents and/or guardians, and assent from the participants, various
educational centers were visited to administer the study instruments in the respective
classrooms according to the academic schedules. The questionnaires were adminis-
tered through a Google form set up by the researchers, who explained the objectives
of the study and addressed any questions or concerns; the duration to answer the
questionnaires was one hour.

Descriptive statistics such as mean and standard deviation were analyzed. Uni-
variate normality was checked using Mardia’s (1970) K-S multivariate test for each of
the variables, obtaining a significance level of p<.001 for all scales, thus showing that
none of the variables had a normal distribution. Cronbach’s alpha reliability was ana-
lyzed for each scale. A comparison of the levels of resilience was conducted using the
Kruskal-Wallis test, and the Mann-Whitney U test was used to analyze differences
according to gender. To determine the relationships among the variables, Spearman’s
Rho was used. The model was tested using the maximum likelihood method, and
the fit of the model was considered using absolute and comparative goodness-of-fit
indices according to the criteria of Abad et al. (2011) and Hu and Bentler (1998). Ac-
cording to the recommendations of Abad et al. (2011), different fit indices were con-
sidered to evaluate the model; as x2 is sensitive to sample size, the following indices
were therefore included: GFI, AGFI, NFI, CFI, and PGFI with values greater than .90,
and the RMSEA index with a value less than .08. The analyses were performed with
the IBM-SPSS and AMOS version 25 programs.
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Results

To examine the first study objective, the levels of resilience were determined based on
the total scores on this scale; cut-off points were determined considering the mean
+1SD, in which four levels were obtained: group (1)’s scores ranged from 31 to 106
points, indicating very low resilience; group (2)’s scores ranged from 107 to 121 points,
indicating moderate resilience; group (3)’s scores ranged from 122 to 135, indicating
high resilience; and group (4) with scores higher than 136 could be interpreted as
showing very high resilience. Based on the levels of resilience, an analysis of differ-
ences was carried out with the Kruskal-Wallis test. The post hoc analysis, using the
Games-Howell test, indicated statistically significant differences between groups (1)
and (4). In terms of family social support, participants in group 4 had higher scores
than those in group 1 (p <.001; 95% CI [-9.03, —4.52]). Statistically significant differ-
ences were also observed for self-esteem (95% CI [-21.06, -11.79]) and self-efficacy
(95% CI [-12.35, -9.18]). Participants in group 1 with very low resilience had lower
PA scores compared to group 4 with very high resilience (95% CI [15.48, -9.06]), but
the AN scores were higher for group 1 compared to group 4 (95% CI [2.50, 11.08]).
Regarding satisfaction with life, group 4 obtained higher scores (95% CI [-1.76,
-5.67]).

Table 1 shows that group 4 with a higher level of resilience had higher median
scores on all variables, except for NA, indicating that they had higher self-esteem and
self-efficacy, perceived greater family social support, and showed better psychosocial
adjustment. The effect size was calculated based on Cohen’s d, indicating a moderate
effect for the NA variable and a large effect for the other variables.

Table 1

Analysis of differences in the evaluated variables according to the levels of resilience.

Gl G2 G3 G4

Very low, Moderate, High, Very high,
n=67 n=118 n=203 n=62
Mdn Mdn Mdn Mdn Cohen’s
(Range) (Range) (Range) (Range) H P d
Social Support 31(26) 36(35) 40(31) 44(36) 1149 001 1.37
Self-esteem 73(49) 83.5(60) 87(35) 89(32) 11.49  .001 1.61
Self-efficacy 28(17) 32(27) 35(21) 40(15)  186.57 .001 3.10
PA 31(26) 36(35) 40(31) 44(36) 111.70  .001 1.75
NA 26(34) 2.5(38) 20(40) 17(40) 3346  .001 73
SWLS 26(29) 31(29) 32(30) 3529) 10258 .001 1.47

Note: PA (positive affect), NA (negative affect), and SWLS (satisfaction with life); df=3, p<.001.

Regarding the second study objective, an analysis of the differences between boys
and girls was carried out for each of the variables using the Mann-Whitney U test.
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The mean ranges were slightly different between the two groups; however, the differ-
ences were not statistically significant, as shown in Table 2.

Table 2

Analysis of differences between boys and gitls for each variable.

Boys Girls

n=229 n=221

Range Range U of Mann-Whitney P
Social Support 236.21 214.40 22,851 .060
Self-esteem 23.32 22.51 24,201 423
Self-efficacy 228.48 222.41 24,622 .620
PA 229.60 221.25 24,366 496
NA 226.61 224.35 25,050 .853
SWLS 227.37 223.56 24,876 754

Note: PA (positive affect), NA (negative affect), and SWLS (satisfaction with life).

Prior to testing the model corresponding to the third study objective, a Spear-
man’s Rho correlation analysis was carried out, which indicated significant low-to-
moderate positive or negative relationships for all variables, except for the relation-
ship between PA and NA. Table 3 shows that the correlation between resilience and
self-efficacy is high (Rho=.67, p=.001), while the lowest correlation obtained is be-
tween resilience and negative affect (Rho=-.28, p=.001).

Table 3

Intercorrelations, averages, and standard deviations for the total scores of the evaluated variables.

1 2 3 4 5 6 7 M SD o
1 Resilience 1 121.28 14.43 931
2 Social Support  .52** 1 31.93 458 .865
3 Self-esteem .50%* S57** 1 82.33 994 903
4 Self-efficacy 67 AT 39%* 1 33.17 501 .852
5PA 55400 44 49%* 1 3737 7.52 815
6 NA —28%F  _20% 34 -21%  -04 1 22.88 893 .867
7 SWLS A49%+ 53¢ 51X A44%* 427+ =29 ] 2990 572 .831

Note: M (average), PA (positive affect), NA (negative affect), and SWLS (satisfaction with life); **p=.001
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In order to test the model, the next step was its specification, in which the re-
lationships among the variables were established. For the identification phase, the
parameters were estimated, and due to the non-normal distribution of the mul-
tivariate data, given the level of significance of p=.05, it could be concluded that
the variables, as a whole, presented a significantly different kurtosis from that of a
multivariate normal distribution (Mardia=46.36, c.r. 43.80). The maximum likeli-
hood method was used, since it is a method robust to deviations from normality
(Abad et al., 2011). The model was configured with the interrelations between the
latent variables and the indicators of psychological adjustment, namely positive af-
fect, negative affect, and satisfaction with life. In the first model, the psychological
adjustment indicators revealed that the model was generally acceptable; however,
measures indicative of the quality of model fit were analyzed and modification in-
dices were considered, which suggested including a covariance term between errors
1 and 2, which corresponded to PA and NA. Thus, we proceeded to perform this
adjustment, which would improve the fit of the model (S6rbom, 1989) without los-
ing the theoretical value.

The final model showed the following absolute fit indices: CMIN =76.26, DF =8,
CMIN/DF =9.53. However, other indices were also examined, since the model fit
is usually affected by the sample size (Abad et al., 2011). The other absolute fit in-
dices that were taken into account included GFI with a value of .955, which was
greater than .90, indicating that the model had a good fit and was recommended,
and AGFI with a value of .843, which was lower than the recommended value of .90
or higher. The mean square error indicated a bad fit, as RMSEA =.138, which was
higher than the recommended value of .08. The RMR index was .0519, which was
adequate (Arbuckle, 2012). The Comparative Adjustment Index (CFI=.937) and the
Normative Adjustment Index (NFI=.931) were both higher than .90 (Bentler, 1990).
The parsimony adjustment indices were within the magnitude considered acceptable
(PGFI=.27 and IFI=.938). With the absolute fit indices and parsimony adjustment
indices indicating a relatively adequate fit, the re-specified model was considered
relevant (Hu & Bentler, 1998) (Table 4).

Table 4
Goodness-of-fit indices of the hypothesized model

CMIN DF CMIN/DF GFI AGFI RMSEA RMR CFI NFI PGFI IFI

1 11.60 9 12.28 939 .809 159 .0530 906 .900 .302 .907

2 7626 8 9.53 955 .843 138 .0519 937 931 270 .938

Figure 1 shows the final model with the standardized solution values, and all the
interrelations were found to be significant. The model indicates that self-esteem, self-
efficacy, and family social support are associated with resilience and affect the psy-
chological adjustment indicators; in addition, family social support has a significant
direct effect on the dependent variable.
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Figure 1. Structural equation model of the role of self-esteem, self-efficacy, and family social
support in resilience and psychological adjustment

Discussion

This study had four objectives; the first was to verify differences in the variables under
study according to the levels of resilience shown by the children. The results indicate
that participants who show very high levels of resilience have higher scores in self-
esteem, self-efficacy, and family social support, as well as better psychosocial adjust-
ment. This is consistent with the findings reported in previous studies by Gutiérrez
and Romero (2014), Ramos-Diaz (2015), and Gémez-Baya et al. (2019), as these are
the characteristics of resilient people (Gonzélez Arratia et al., 2022).

Regarding the second study objective, the findings indicate that there are no
significant differences between boys and girls as hypothesized. Harter (1982) has
also shown that levels of self-esteem are similar for boys and girls, particularly those
between the ages of 10 and 11. The classic studies by Coopersmith (1967) indicated
that differences in self-esteem according to sex mainly emerge from adolescence
onwards. Similarly, according to the study by Alcaide-Risoto et al. (2017) with Span-
ish primary school children, there are no major differences between boys and girls
in terms of self-esteem, which changes in adolescence. Another finding of the pres-
ent study is that no significant differences were found between boys and girls with
respect to self-efficacy; like self-esteem, adolescence is a transitional stage in which
a decrease in self-efficacy can be expected, and a difference in self-efficacy bet-
ween males and females may be seen (Carrasco Ortiz & Del Barrio Gandara, 2002;
Maldonado et al., 2020). Nevertheless, there are still no conclusive data regarding
the differences in levels of self-efficacy between males and females (Navarro et al.,
2019). Although research on self-efficacy in children and adolescents has gained
relevance, only global self-efficacy was investigated in the present study, so it would
be pertinent to analyze self-efficacy in different domains (academic, social, and self-
regulatory) to investigate whether there is a decrease and a change in self-efficacy
from adolescence onwards. Regarding family social support, no significant differ-
ences were found, which is in line with the study by Rodriguez Espinola (2010).
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Therefore, the results of this study suggest that variations in these variables accord-
ing to sex require further analysis. In terms of resilience, there are also no differ-
ences between the sexes, indicating a need for further research on any differences
in resilience between boys and girls. Regarding differences in psychological adjust-
ment between males and females, several investigations have been conducted but
have not reached an agreement on the matter. Authors such as Fernandez-Daza and
Fernandez Parra (2017) found that boys show more problems related to psychologi-
cal adjustment than girls. On the other hand, a study by Rodrigues et al. (2019) in-
dicated the opposite. However, in the present research, there are no differences, and
the reason for the presence or the lack of differences is an important future research
direction.

The correlation analyses showed significant positive and negative relationships
between the variables, with magnitude ranging from low to moderate (Rivera &
Garcia, 2012), which coincides with the findings of the study by Gonzalez Arratia
et al. (2020). It is necessary to point out that the magnitude of the relationship be-
tween social support and satisfaction with life obtained in this study is slightly high-
er than what has been reported by Gonzélez Arratia et al. (2020), which suggests
that although these variables are associated with each other, variations in the mag-
nitude of the relationships may be due to factors such as the way the questionnaires
were administered in the present study; this would have to be verified in future
research.

With regard to the proposed model, which was verified, the data of the present
study reveal that self-esteem, self-efficacy, and family social support predict resil-
ience; in particular, self-efficacy is the variable that best explains resilience (Olivari
& Urra, 2007), while perceived family social support has a significant direct effect on
psychosocial adjustment, suggesting a determining role of social support in psycho-
logical adjustment (Ramos-Diaz, 2015). Given the significant relationships among
the variables under study; it is evident that resilience plays an important role in psy-
chological adjustment, which implies that children with higher self-esteem, self-effi-
cacy, and family social support are more likely to experience greater satisfaction with
life, greater positive affect, and lower negative affect; these results contribute to the
evidence that they are indicators of psychological adjustment in childhood (Fuentes
etal., 2011).

Conclusion

In general, the proposed model was found to be relatively acceptable, and the estima-
tion of variances and covariances as accurately as possible in this study facilitated
the explanation and prediction of the proposed theoretical model. The results of this
study account for the complex interactions between the variables under study, but
it is necessary to obtain further theoretical and empirical evidence, as well as to test
other models, where personal and contextual variables are included to better under-
stand the variables influencing resilience and psychological adjustment and identify
key elements for the development of intervention from the perspective of positive

psychology.



14 Gonzdlez-Arratia Lopez-Fuentes, N.1., Torres Mufioz, M.A., Diaz-Loving, R.

Limitations

A limitation of this study is the design of the study itself; since it was a cross-sectional
study, the data were obtained from a specific time point, and because resilience is
a dynamic construct, it is necessary to follow up with the sample in order to un-
derstand its complex interactions with other variables in explaining psychological
adjustment in different moments of crisis, especially with the emergence of adoles-
cence. Another limitation is that the sample was a non-random sample; therefore, it
is necessary to analyze the study variables in an expanded sample, which will allow us
to continue testing the proposed model and other plausible models for their explana-
tion of psychological adjustment.
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Background. Fluid intelligence is an integral cognitive ability that involves solv- Keywords:
ing new non-standard problems. It strongly predicts academic and professional ~ fluid
achievement, whereas a low level of fluid intelligence is an important predictor of ~ intelligence,
learning problems. Clinical studies of fluid intelligence are of interest for the de-  learning
velopment of training programs in various groups of children with special needs. disabilities,
This article presents a study on fluid intelligence in children with learning dis- children,
abilities. WISC-V,

Objective. This study aimed to investigate characteristics of fluid intelligence =~ KABC-II
and its relationships with other cognitive characteristics in children with learning
disabilities.

Design. This study involved 93 children, divided into two groups: 55 typically
developing children (control group) and 38 children with learning disabilities
(clinical group). To assess intelligence characteristics, this study employed the
Kaufman Assessment Battery for Children (KABC-II) and the Wechsler Intelli-
gence Scale for Children Fifth Edition (WISC-V).

Results. A reduction was found in fluid intelligence, working memory, short-
term memory, long-term memory, processing speed, visual-spatial abilities, and
verbal abilities in the group of children with learning disabilities compared to the
control group. In the clinical group, fluid intelligence was strongly associated with
a greater number of cognitive parameters compared to the control group.

Conclusions. It is possible to assume that a close connection of fluid intel-
ligence with the assessed cognitive characteristics in the group of children with
learning disabilities may be due to general challenges in cognitive development.
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Introduction

Fluid intelligence is a complex cognitive ability that provides thought processes with
the flexibility to solve new and non-standard problems (McGrew, 2009; Schneider,
McGrew, 2012). It is determined mainly by innate factors and depends little on the
cultural experience of the individual, while at the same time, it largely determines
the speed and efficiency of acquiring knowledge and skills. This ability is an impor-
tant element of cognitive development in general, ensuring children’s acquisition of
new cognitive skills and abilities (Cattell, 1987; Blair, 2006; Green et al., 2017). As an
integral characteristic, fluid intelligence is involved in all cognitive processes and is
considered one of the most important factors of learning. It has been found that it
predicts academic and professional success, especially in tasks involving intellectual
work (Alekseeva et al., 2021; Lynn et al., 2007; Otero, 2017). On the other hand, a low
level of fluid intelligence is an important predictor of learning problems (Lynn et al.,
2007; Nisbett, 2009).

In the most widely recognized theory of intelligence, the Cattell-Horn-Carroll
hierarchical model, fluid intelligence is defined as the ability to approach current
problems flexibly and adaptively which cannot be solved solely through previously
learned schemes and algorithms (McGrew, 2009). This complex construct is prima-
rily intended for finding solutions in unfamiliar, non-standard situations but is also
involved in everyday, routine tasks when existing knowledge and skills are insuf-
ficient. Fluid intelligence is engaged in constructing logical reasoning, forming con-
cepts and representations, classifying unfamiliar stimuli, constructing and testing
hypotheses, identifying significant features of objects and phenomena, determining
their properties, differences, and connections, comprehending new knowledge, and
making inferences based on it, and making justified assumptions in uncertain situa-
tions (Schneider, McGrew, 2012).

Fluid intelligence consists of three specific abilities: induction, general sequential
reasoning, and quantitative reasoning. Induction is the ability to explore phenomena
and situations and to identify underlying principles and patterns. General sequen-
tial reasoning, sometimes also referred to as deduction, is defined as the capacity to
utilize known principles and patterns for reasoning and problem-solving. Quantita-
tive reasoning involves the ability to apply induction or general sequential reasoning
to discern quantitative relationships and perform mathematical operations. Modern
research methods in fluid intelligence are geared towards assessing these abilities
(Schneider, McGrew, 2012).

The relationship between fluid intelligence and other cognitive characteristics
continues to generate interest among scientists. The findings from existing research
are quite contradictory, which is partly due to the theoretical problem of delineating
the constructs under investigation. Additionally, the use of a wide range of diagnos-
tic methods, not all of which align with current understandings of fluid intelligence,
contributes to these inconsistencies.

Currently, there is consensus on the existence of a strong relationship between
fluid intelligence and working memory (Brydges et al., 2021; Schroeders et al., 2016;
Conway et al., 2002; Cowan et al., 2005). Nearly all studies that explore ways to
enhance fluid intelligence suggest training specifically targeting working memory
(Jaeggi et al., 2011; Rzhanova et al., 2020). However, the issue of identifying possible
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mediators of the connection between fluid intelligence and working memory re-
mains topical. Most frequently, cognitive characteristics such as short-term memory
(Tillman et al., 2008; Hornung et al., 2011; Colom et al, 2006) and attention control
(Engle, 2010; Schroeders et al., 2016;) are considered as mediators.

Researchers studying fluid intelligence also focus on other related cognitive char-
acteristics, particularly visual-spatial and verbal abilities. A close interconnection
between visual-spatial abilities and fluid intelligence has been demonstrated, despite
some diagnostic challenges in distinguishing these cognitive constructs (Gizzonio et
al., 2022). In cognitive research, verbal abilities are typically considered a component
of crystallized intelligence, and their close relationship with fluid intelligence is at-
tributed to the contribution of fluid intelligence to the formation of crystallized intel-
ligence (Thorsen et al., 2014; Carpentier et al., 2022).

Clinical research findings are of particular interest in the study of fluid intel-
ligence, providing material for a deeper understanding of cognitive impairments in
various clinical groups. Such studies open new avenues for corrective interventions
with children who have developmental peculiarities, as well as with adults whose
cognitive functions have been impacted by various life events. These insights are
crucial for developing tailored therapeutic strategies that can potentially improve or
mitigate the cognitive deficits observed in these populations.

Fluid intelligence and its connections with other cognitive abilities have been ex-
tensively studied across various clinical groups, including individuals with Attention
Deficit Hyperactivity Disorder (ADHD), Autism Spectrum Disorder (ASD), conse-
quences of traumatic brain injuries, preterm infants, and others (Morgan et al., 2019;
Brydges et al., 2021; Tamm, Juranek, 2012). According to psychometric data, the fluid
intelligence index is significantly lower compared to control groups in children with
developmental delays and in children with established risk factors for developmental
issues, which include low birth weight and asphyxia at birth (Wechsler, 2014).

It should be noted that children and adults with Attention Deficit Hyperactivity
Disorder (ADHD) are of particular interest in the context of studying fluid intelli-
gence (Tamm, Juranek, 2012; Morgan et al., 2019; Brydges et al., 2021). This focus is
primarily due to the fact that ADHD fundamentally involves impairments in execu-
tive functions (such as attention and working memory), which are closely linked to
fluid intelligence (Schroeders et al., 2016; Conway et al., 2002; Cowan et al., 2005).
The use of neuroimaging techniques during the performance of various cognitive
tasks has revealed reduced activation in brain areas responsible for fluid thinking in
children with attention deficits (Tamm, Juranek, 2012).

There is a well-founded assumption that in children with learning disabilities,
fluid intelligence plays a leading role in the formation of difficulties in mastering new
skills (Blair, 2004). Studies of the relationship between fluid intelligence and learn-
ing disabilities have demonstrated a significant influence of fluid intelligence on aca-
demic performance in reading and mathematics in elementary grades, with a gradual
decrease in this influence with age (Evans et al., 2001).

Despite the broad interest in researching fluid intelligence and its impact on cog-
nitive development and educational success, relatively few studies have been con-
ducted with subjects who have learning disabilities. The availability of data suggesting
the potential for improving fluid intelligence through specifically designed training
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sessions makes the investigation of this construct in children with developmental
delays particularly relevant.

The aim of this study is to explore the characteristics of fluid intelligence and its
relationships with other cognitive characteristics in children of primary school age
with learning disabilities. During the course of this research, the following questions
were posed:

1. How do the cognitive indicators of children with learning disabilities differ
from those of typically developing children?

2. What contribution does the measure of fluid intelligence make to the struc-
ture of cognitive functions in the two groups of children?

Methods

Participants

This study involved 93 children, divided into two groups: 55 typically developing
children and 38 children with learning disabilities. The control group consisted of
pupils from the 2nd to 4th grades of a general education school, comprising 27 boys
and 28 girls. The age range was from 96 to 132 months, with an average age of 115.8
months and a standard deviation of 9.7 months.

The group of children with learning disabilities was recruited from pupils in the
1st to 4th grades of a special education school that follows the Federal State Educa-
tional Standard of the seventh type; prior to admission to this school, all children un-
dergo a psychological/medical/pedagogical assessment, and each child’s personal file
contains a confirmed diagnosis of learning disabilities. This group comprised 22 boys
and 16 girls. The age at the time of this study ranged from 97 to 144 months, with an
average age of 124 months and a standard deviation of 13.6 months.

Procedure
To assess fluid intelligence, this study employed scales from the Kaufman Assessment
Battery for Children (KABC-II) (Kaufman, Kaufman, 2004) and the Wechsler Intel-
ligence Scale for Children Fifth Edition (WISC-V) (Wechsler, 2014). Other integral
cognitive indicators included in these tests were also diagnosed.

The KABC-II test not only diagnoses the overall intelligence quotient but also
provides assessments across four scales:

1. Short-term memory (Gsm); subtests include Number Recall and Word Order.

2. Visual processing (Gv); subtests include Rover and Triangles.

3. Fluid intelligence (Gf); subtests include Story Completion and Pattern Rea-

soning.
4. Long-term memory (Glr); subtests include Atlantis and Rebus.

The WISC-V test is designed to diagnose overall intelligence and five integral in-
dicators:

1. Verbal Comprehension Index (VCI); subtests include Similarities and Vocab-
ulary.
2. Visual Spatial Index (VSI); subtests include Block Design and Visual Puzzles.
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3. Fluid Reasoning Index (FRI); subtests include Matrix Reasoning and Figure
Weights, Picture Concepts, and Arithmetic.

4. Working Memory Index (WMI); subtests include Digit Span and Picture
Span.

5. Processing Speed Index (PSI); subtests include Coding and Symbol Search.

In processing the collected data, both an analysis of variance (ANOVA) and a
regression analysis were used. A statistical analysis was conducted using the SPSS
software, version 19.

Results

Differences in Cognitive Abilities

In the initial stage of this study, a comparison of cognitive characteristics was con-
ducted between children of primary school age with learning disabilities and their
typically developing peers. A one-way Analysis of Variance (ANOVA) was used to
assess these differences. The results are presented in Figure 1.

The calculated F-values clearly demonstrate significant differences across all as-
sessed cognitive parameters, indicating that children with learning disabilities scored
lower on the respective tests compared to their typically developing peers. Specifi-
cally, primary school-aged children from the study group exhibited poorer perfor-
mance on tasks assessing fluid intelligence, working memory, short-term and long-
term memory, processing speed, visual-spatial abilities, and verbal abilities.
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Figure 1. Differences in cognitive indices between children with learning
disabilities and typically developing children

Notes. CTD—children with typical development; CLD—children with learning dis-
abilities; FI—Fluid Intelligence; FRI—Fluid Reasoning Index; WMI—Working Mem-
ory Index; STM—Short-Term Memory; LTM—Long-Term Memory; PSI—Processing
Speed Index; VP—Visual Processing; VSI—Visual Spatial Index; VCI—Visual Com-
prehension Index.
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Contribution of Fluid Intelligence to Cognitive Performance

To assess the contribution of fluid intelligence to the cognitive characteristics be-
ing studied, a regression analysis was performed. Significant predictors were selected
separately for the subtests and scales from three initial sets of variables: the subtests
of WISC-V, the subtests of KABC-II, and the primary scales from both the WISC-V
and KABC-II. The selection method used was stepwise regression. The analysis in
this work presents regression models that explain the largest contribution in variance
of the dependent variables.

The results of the regression models, with working memory as the dependent
variable, are presented in Tables 1 and 2.

Table 1

Regression models for the dependent variable “Working Memory”
(children with typical development)

R? F [} p
Model 1 450 11.978 .000
Short-term memory 436 .000
Processing Speed Index .359 .003
Fluid intelligence (KABC-II) .245 .041
Model 2 .505 14.989 .000
Similarities 439 .000
Symbol Search 291 .012
Word Order 263 .022

Table 2

Regression models for the dependent variable “Working Memory”
(children with learning disabilities)

R? F B p
Model 1 .687 22.667 .000
Short-term memory 468 .000
Visual processing 321 .016
Fluid intelligence (KABC-II) .308 .026
Model 2 .745 21.964 .000
Number Recall .502 .000
Triangles 334 .004
Triangles .328 011

Picture Concepts 234 .039




26  Rzhanova, LE., Alekseeva, O.S., Britova, V.S., Burdukova, Y.A.

According to the data presented, fluid intelligence is a significant predictor of
working memory in both groups of subjects. In the group of typically developing
children, the integral scale of fluid intelligence from KABC-II is one of three predic-
tors of working memory; the other predictors include scales for short-term memory
and processing speed. In the group of children with learning disabilities, the integral
scale of fluid intelligence from KABC-II also appears as one of three predictors of
working memory, alongside scales for short-term memory and visual-spatial abili-
ties.

The regression models constructed from data obtained in the group of typically
developing primary school children explain 45% and 51% of the variance in work-
ing memory when predictors are selected from the scales and subtests, respectively.
For the group of primary school children with learning disabilities, the regression
models, compiled in a similar manner, account for 69% and 75% of the variance in
working memory.

The results of the regression analysis, with long-term memory as the dependent
variable, are presented in Tables 3 and 4.

Table 3

Regression models for the dependent variable Long-Term Memory
(children with typical development)

R? F B p
Model 1 .240 14.488 .000
Verbal Comprehension Index 489 .000
Model 2 307 9.961 .000
Vocabulary 454 .001
Number Recall .268 .037

Table 4

Regression models for the dependent variable Long-Term Memory
(children with learning disabilities)

R? F B p
Model 1 215 9.031 .005
Fluid intelligence (KABC-II) 464 .005
Model 2 .182 7.326 .011
Pattern Reasoning 426 .011

In the group of typically developing children, verbal abilities are the primary pre-
dictor of long-term memory. When selecting independent variables from the scales,
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the Verbal Comprehension Index verbal index is the only significant predictor of
long-term memory. When selecting independent variables from the subtests, in ad-
dition to the Vocabulary subtest, which is part of the Verbal Comprehension Index,
the Number Recall subtest from KABC-II, which assesses short-term memory, also
emerged as a significant predictor.

In the group of children with learning disabilities, the only significant predictors
of long-term memory, when selecting independent variables from both the scales
and the subtests, are the measures of fluid intelligence. Specifically, the integral scale
of fluid intelligence from KABC-II and the Pattern Reasoning subtest, which is part
of this scale, stand out. Clearly, it is possible to discuss the influence of fluid intel-
ligence on long-term memory only in the group of primary school children with
learning disabilities.

The results of the regression analysis, where the information processing speed
index was considered as the dependent variable, are presented in Tables 5 and 6.
In the group of typically developing children, working memory is the only signifi-
cant predictor of information processing speed, explaining 19% of its variance. In
the group of children with learning disabilities, fluid intelligence is the only pre-
dictor of processing speed, accounting for 24% of the variance of the dependent
variable.

Table 5

Regression models for the dependent Variable Processing Speed
(children with typical development)

R? F B p
Model 1 194 12.268 .001
Working Memory Index 440 .001
Model 2 .180 11.232 .002
Picture Span 425 .002

Table 6

Regression models for the dependent Variable Processing Speed
(children with learning disabilities)

R? F B P
Model 1 239 11.296 .002
Fluid intelligence (KABC-II) .489 .002
Model 2 252 11.454 .002

Story Completion .502 .002
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The results of the regression analysis for the Visual-Spatial index are presented
in Tables 7 and 8. In both groups of subjects, fluid intelligence is the only significant
predictor of visual-spatial abilities. In the group of children with learning disabilities,
fluid intelligence accounts for 44% of the explained variance of the dependent vari-
able, while in the control group, it accounts for 54%.

Table 7

Regression models for the dependent variable Visual Spatial Index
(children with typical development)

R? F B p
Model 1 .394 33.151 .000
Fluid Reasoning Index .628 .000
Model 2 539 29.185 .000
Arithmetic .509 .000
Matrix Reasoning 373 .001

Table 8

Regression models for the dependent variable Visual Spatial Index
(children with learning disabilities)

R? F B p
Model 1 340 18.530 .000
Fluid Reasoning Index .583  .000
Model 2 442 28.465 .000
Matrix Reasoning .664 .000

The results of the regression analysis, where the verbal abilities index was con-
sidered as the dependent variable, are presented in Tables 9 and 10. In the group of
typically developing children, fluid intelligence and long-term memory serve as pre-
dictors of verbal abilities when selecting independent variables from both the scales
and subtests. The largest proportion of explained variance for the dependent variable
is 48%. In the group of children with learning disabilities, fluid intelligence is the sole
predictor of verbal abilities, with the largest proportion of variance explained by it
being 21%.

Thus, fluid intelligence emerges as a predictor of verbal abilities in both groups
studied. Similar to the case with visual-spatial abilities, it is not possible to say wheth-
er its contribution to the dependent variable is greater or less in one group compared
to the other.
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Table 9

Regression models for the dependent variable Verbal Comprehension
Index (children with typical development)

R? F B p
Model 1 430 16.964 .000
Fluid Reasoning Index 445 .000
Long-term memory .402 .001
Model 2 481 9.972 .000
Arithmetic 323 .009
Rebus 279 .018
Story Completion 278 .019
Picture Concepts 254 .033

Table 10

Regression models for the dependent variable Verbal Comprehension
Index (children with learning disabilities)

R? F B P
Model 1 193 8.586 .006
Fluid Reasoning Index 439 .006
Model 2 210 9.586 .004
Fluid Reasoning Index 459 .004

Thus, the conducted regression analysis demonstrated the influence of fluid
intelligence on working memory, visual-spatial abilities, and verbal abilities in the
group of typically developing children. In the group of children with learning dis-
abilities, fluid intelligence is associated with a broader range of cognitive parameters
and serves as a predictor of working memory, long-term memory, processing speed,
visual-spatial abilities, and verbal abilities; the contribution of fluid intelligence to
short-term memory is appropriately considered to be mediated through working
memory. Moreover, the impact of fluid intelligence on working memory is notably
stronger in the group of children with learning disabilities than in the group of typi-
cally developing children.

Discussion

During this study, an analysis was conducted on the characteristics of fluid intel-
ligence and its associations with working memory, short-term memory, long-term
memory, processing speed, visual-spatial abilities, and verbal abilities in children with
typical development and those with learning disabilities. Using a one-way ANOVA,
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a comparison was made between the clinical and control groups. Significant differ-
ences were found across all studied indicators between the two groups of primary
school children, with the statistical significance of these differences being quite high.
It can be confidently stated that there is a consistent reduction in fluid intelligence,
working memory, short-term memory, long-term memory, processing speed, visual-
spatial abilities, and verbal abilities in the group of children with learning disabilities
compared to the control group. Most studies of children with learning disabilities
have shown significant impairments in working memory and information process-
ing speed compared to typically developing children (Cornoldi et al., 2014; Giofre,
Cornoldi, 2015). In our study, significant differences were found in all cognitive in-
dices. This may be due to the specifics of the sample and the school system in Rus-
sia. Schools that educate children with learning disabilities generally recruit children
who, in addition to specific academic difficulties, are at the lower limit of the intel-
lectual norm. They can be classified as possessing borderline intellectual functioning.
This term was used some time ago but was excluded from the DSM, since strictly
speaking, it is still an intellectual norm. However, there is a well-founded opinion on
the need to reintroduce this term into scientific and practical use (Wieland, Zitman,
2016).

The vast majority of cases of learning disabilities are associated with minimal
cerebral/organic damage to the brain (Emelina, Makarov, 2018). Fluid intelligence
is primarily determined by innate structural and functional features of the brain and
is minimally influenced by cultural factors (Cattell, 1963; McGrew, 2009); its decline
suggests lag in the development of other cognitive indicators, primarily due to its
crucial role in the formation of overall intelligence during ontogeny.

To assess the connections between fluid intelligence and other cognitive abili-
ties and clarify its contribution to cognitive development, a regression analysis was
conducted. Fluid intelligence is a significant predictor of working memory in both
groups of subjects. Along with fluid intelligence, short-term memory and visual-
spatial abilities contribute to working memory in the clinical group, while in the
control group, short-term memory and processing speed also play roles. Notably,
the connections between fluid intelligence and working memory are significantly
stronger in children with learning disabilities. This finding aligns with the literature.
Theories on the development of fluid intelligence and working memory in ontogeny,
which suggest a non-linear relationship between age and development pace (Detter-
man, Daniel, 1989; Fry, Hale, 1996; Siegel, 1994), and the activation of similar brain
cortex areas during tasks involving fluid intelligence and working memory (Chai et
al., 2018) explain these results. We believe that cognitive delays related to organic
CNS damage result in a stronger connection between fluid intelligence and working
memory in children with diagnosed learning disabilities compared to their typically
developing peers.

Our investigation into the contribution of fluid intelligence to long-term memo-
ry showed that in the clinical group, fluid intelligence is the only significant predictor
of long-term memory. In the control group, verbal abilities serve as the primary pre-
dictor of long-term memory, with short-term memory being less significant and only
when selecting predictors from among the subtests. The results obtained in the group
of children with learning disabilities are consistent with the notion that long-term
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memory is a characteristic independently associated with fluid intelligence (Mogle et
al., 2008). The principle of the inverse relationship between general intelligence and
the strength of connections among cognitive ability indicators, identified by D. Det-
terman and M. Daniel, may explain the discrepancies observed between the clinical
and control groups (Detterman, Daniel, 1989). This investigation into the contribu-
tion of fluid intelligence to processing speed revealed that fluid intelligence is a sig-
nificant predictor of information processing speed only in the clinical group. In the
control group, working memory serves as the predictor of processing speed.

The results of the regression analysis demonstrate a strong relationship between
fluid intelligence and visual-spatial abilities, aligning with data presented in other
studies (Gizzonio et al., 2022; Colom et al., 2009). Fluid intelligence significantly
contributes to visual-spatial abilities in both children with typical development and
those with learning disabilities. Fluid intelligence is also a significant predictor of
verbal abilities in both groups of subjects, and it serves as the sole significant predic-
tor in children with learning disabilities. Thus, the results of the regression analysis
indicate that in children with learning disabilities, fluid intelligence is associated
with a greater number of cognitive parameters compared to typically developing
children.

Conclusions

A reduction was found in all measured cognitive parameters in the group of children
with learning disabilities compared to the group of children with typical develop-
ment. In the clinical group, fluid intelligence is strongly associated with a greater
number of cognitive parameters compared to the control group. It is possible to as-
sume that a close connection of fluid intelligence with the assessed cognitive char-
acteristics in the group of children with learning disabilities may be due to general
challenges in cognitive development.

Limitations

The limitations of this study are related to the available data. Although the children
participating in this study lived in the same language region, we collected no data on
the socio-demographic status of their families; therefore, it is not possible to con-
clude that the clinical and control groups were equal for this parameter.

Ethics Statement

Informed consent was obtained from the parents of the participating children before
the commencement of this study. The data collection procedure complied with the
ethical standards of the Russian Psychological Society.

Informed Consent from the Participants’ Legal Guardians

(if the participants were minors)

Written informed consent to participate in this study was provided by the partici-
pants’ legal guardian/next of kin.



32 Rzhanova, LE., Alekseeva, O.S., Britova, V.S., Burdukova, Y.A.

Author Contributions

LE.R.,0.8.A. and Y.A.B. conceived of the idea. Y.A.B. and L.LE.R. developed the theory.
V.S.B. and O.S.A. performed the computations and verified the analytical methods.
All authors discussed the results and contributed to the final manuscript.

Conflicts of Interest
The authors declare no conflicts of interest.

Acknowledgments

This article was prepared within state project FNRE-2024-0016, “Psychological ef-
fects of digitalization of the educational environment: opportunities for cognitive
and personal development and risks of socialization”

References

Alekseeva, O.S., Rzhanova, L.E., Britova, V.S., & Burdukova, Yu.A. (2021). Akademicheskaia uspesh-
nost’ i kognitivnye sposobnosti u mladshikh shkolnikov [Academic performance and cogni-
tive abilities in primary school students]. Vestnik RGGU. Seriia: Psikhologiia. Pedagogika. Obra-
zovanie [RGGU Bulletin. Series: Psychology. Pedagogics. Education Series], 1, 51-64. https://doi.
org/10.28995/2073-6398-2021-1-51-64

Blair, C. (2004). Learning disability, intelligence, and fluid cognitive functions of the prefrontal cortex: A
developmental neuroscience approach. Learning Disabilities: A Contemporary Journal, 2(1), 22-29.

Blair, C. (2006). How similar are fluid cognition and general intelligence? A developmental neurosci-
ence perspective on fluid cognition as an aspect of human cognitive ability. Behavioral Brain Sci-
ence, 26, 109-116. https://doi.org/10.1017/50140525X06009034

Brydges, C.R., Ozolnieks, K.L., & Roberts, G.J. (2021). Working memory and intraindividual variability
in response time mediate fluid intelligence deficits associated with ADHD symptomology. Atten-
tion Disorders, 25(1), 63-72. https://doi.org/10.1177/1087054718772143

Carpentier, P, Morneau-Vaillancourt, G., Aubé, S., Matte-Gagné, C., Denault, A.-S., Brendgen, M., ...,
& Boivin, M. (2022). A sequential model of the contribution of preschool fluid and crystallized
cognitive abilities to later school achievement. PLoS ONE, 17(11). https://doi.org/10.1371/journal.
pone.0276532

Chai, WJ., Hamid, A.I, & Abdullah, J.M. (2018). Working memory from the psychological and
neurosciences perspectives: A review. Frontiers in Psychology, 9, 401. https://doi.org/10.3389/
fpsyg.2018.00401

Colom, R., Abad, EJ., Rebollo, I, & Shih, P.C. (2005). Memory span and general intelligence: A latent-
variable approach. Intelligence, 33(6), 623—642. https://doi.org/10.1016/j.intell.2005.05.006

Colom, R., Haier, R.J., & Head, K. (2009). Gray matter correlates of fluid, crystallized, and
spatial intelligence: Testing the P-FIT model. Intelligence, 37(2), 124-135. https://doi.
org/10.1016/j.intell.2008.07.007

Conway, A.R., Cowan, N., Bunting, M.E, Therriault, D.J., & Minkoff, S.R. (2002). A latent variable analy-
sis of working memory capacity, short-term memory capacity, processing speed, and general fluid
intelligence. Intelligence, 30(2), 163—183. https://doi.org/10.1016/S0160-2896(01)00096-4

Cornoldi, C., Giofre, D., Orsini, A., & Pezzuti, L. (2014). Differences in the intellectual profile of children
with intellectual vs. learning disability. Research in Developmental Disabilities, 35(9), 2224-2223.
https://doi.org/10.1016/j.ridd.2014.05.013

Cowan, N., Elliott, E.M., Saults, ].S., Morey, C.C., Mattox, S., & Hismjatullina, A. (2005). On the capac-
ity of attention: Its estimation and its role in working memory and cognitive aptitudes. Cognitive
Psychology, 51(1), 42-10. https://doi.org/10.1016/j.cogpsych.2004.12.001



Fluid Intelligence in Children with Learning Disabilities 33

Detterman, D.K., & Daniel, M.H. (1989). Correlations of mental tests with each other and with cogni-
tive variables are highest for low IQ groups. Intelligence, 13(4), 349-359. https://doi.org/10.1016/
S0160-2896(89)80007-8

Emelina, D.A., & Makarov, L.V. (2018). Zaderzhki psikhicheskogo razvitiia u detei (analiticheskii obzor)
[Developmental delay in children (analitical review)]. Obozrenie psikhiatrii i meditsinskoi psikholo-
gii imeni V.M.Bekhtereva [V.M. Bekhterev Review of Psychiatry and Medical Psychology], I, 4-12.

Engle, R.W. (2010). Role of working memory capacity in cognitive control. Current Anthropology, 51(1),
17-26. https://doi.org/10.1086/650572

Evans, ].J., Floyd, R., McGrew, K.S., & Leforgee, M.H. (2001). The relations between measures of Cat-
tell-Horn-Carroll cognitive abilities and reading achievement during childhood and adolescence.
School Psychology Review, 31, 246-262. https://doi.org/10.1080/02796015.2002.12086154

Fry, A.E, & Hale, S. (1996). Processing speed, working memory, and fluid intelligence: Evidence for a de-
velopmental cascade. Psychological Science, 7(4), 237-241. https://doi.org/10.1111/j.1467-928.1996.
tb00366.x

Gizzonio, V., Bazzini, M.C., Marsella, C., Papangelo, P, Rizzolatti, G., & Fabbri-Destro, M. (2022). Sup-
porting preschoolers’ cognitive development: Short and mid-term effects of fluid reasoning, visuo-
spatial, and motor training. Child Development, 93(1), 134-149. https://doi.org/10.1111/cdev.13642

Giofre, D., & Cornoldi, C. (2015). The structure of intelligence in children with specific learning dis-
abilities is different as compared to typically developed children. Intelligence, 52, 36-43. https://doi.
org/10.1016/j.intell.2015.07.002

Green, C.T., Bunge, A.S., Chiongbian, V.B., Barrow, M., & Ferrer, E. (2017). Fluid reasoning predicts
future mathematical performance among children and adolescents. Journal of Experimental Child
Psychology, 157, 125-143. https://doi.org/10.1016/j.jecp.2016.12.005

Hornung, C., Brunner, M., Reuter, R., & Martin, R. (2011). Children’s working memory: Its structure
and relationship to fluid intelligence. Intelligence, 39(4), 210-221. https://doi.org/10.1016/j.in-
tell.2011.03.002

Jaeggi, S.M., Buschkuehl, M., Jonides, J., & Shah, P. (2011). Short- and long-term benefits of cogni-
tive training. Proceedings of the National Academy of Sciences, 108, 10081-10086. https://doi.
org/10.1073/pnas.1103228108

Kaufman, A.S., & Kaufman, N.L. (2004). Kaufman Assessment Battery for Children (2nd ed.). Circle
Pines: American Guidance Service.

Lynn, R., Meisenberg, G., Mikk, J., & Williams, A. (2007). National IQs predict differences in scholastic
achievement in 67 countries. Journal of Biosocial Science, 39(6), 861-874. https://doi.org/10.1017/
50021932007001964

McGrew, K.S. (2009). CHC theory and the human cognitive abilities project: Standing on the shoulders
of the giants of psychometric intelligence research. Intelligence, 37(1), 1-1. https://doi.org/10.1016/j.
intell.2008.08.004

Mogle, J.A., Lovett, B.J., & Stawski, R. . (2008). What’s so special about working memory? Psychological
Science, 19(11), 1071-1077. https://doi.org/10.1111/j.1467-928.2008.02202.x

Morgan, J.E., Lee, S.S., & Loo, S.K. (2019). Fluid reasoning mediates the association of birth weight with
ADHD symptoms in youth from multiplex families with ADHD. Journal of Attention Disorders,
23(7), 682-691. https://doi.org/10.1177/1087054716670006

Nisbett, R.E. (2009). Intelligence and how to get it: Why schools and cultures count. W. W. Norton &
Company.

Otero, T.M. (2017). Brief review of fluid reasoning: Conceptualization, neurobasis, and applications. Ap-
plied Neuropsychology: Child, 6(3), 204-211. https://doi.org/10.1080/21622965.2017.1317484

Rzhanova, LE., Alekseeva, O.S., & Burdukova, Yu.A. (2020). Uspeshnost’ v obuchenii: vzaimosviaz’ fli-
uidnogo intellekta i rabochei pamiati [Successful learning: Relationship between fluid intelligence
and working memory]. Psikhologicheskaya nauka i obrazovanie [Psychological Science and Educa-
tion], 25(1), 63-74. https://doi.org/10.17759/pse.2020250106

Schneider, W.J., & McGrew, K.S. (2009). The Cattell-Horn-Carroll model of intelligence. In D.P. Flana-
gan & PL. Harrison (Eds.), Contemporary intellectual assessment: Theories, tests, and issues (pp. 99—
144). The Guilford Press.



34  Rzhanova, LE., Alekseeva, O.S., Britova, V.S., Burdukova, Y.A.

Schroeders, U., Schipolowski, S., Zettler, I., Golle, J., & Wilhelm, O. (2016). Do the smart get smarter?
Development of fluid and crystallized intelligence in 3rd grade. Intelligence, 59, 84-95. https://doi.
0rg/10.1016/j.intell.2016.08.003

Siegel, L.S. (1994). Working memory and reading: A life-span perspective. International Journal of Be-
havioral Development, 17(1), 109-124. https://doi.org/10.1177/016502549401700107

Tamm, L., & Juranek, J. (2012). Fluid reasoning deficits in children with ADHD: Evidence from fMRI.
Brain Research, 1465, 48-56. https://doi.org/10.1016/j.brainres.2012.05.021

Thorsen, C., Cliffordson, C., & Gustafsson, J.E. (2014). The influence of fluid and crystallized intelli-
gence on the development of knowledge and skills. British Journal of Educational Psychology, 84(4),
556-57. https://doi.org/10.1111/bjep.12041

Tillman, C.M., Nyberg, L., & Bohlin, G. (2008). Working memory components and intelligence in chil-
dren. Intelligence, 36(5), 394-402.

Wechsler, D. (2014). Wechsler Intelligence Scale for Children — Fifth Edition. Pearson.

Wieland, J., & Zitman, EG. (2016). It is time to bring borderline intellectual functioning back into the
main fold of classification systems. Psychiatric Bulletin, 40(4), 204-206. https://doi.org/10.1192/
pb.bp.115.051490

Original manuscript received September 15, 2024
Revised manuscript accepted December 18, 2024
First published online March 1, 2025

To cite this article: Rzhanova, I.E., Alekseeva, O.S., Britova, V.S., Burdukova, Y.A. (2025). Fluid Intel-
ligence in Children with Learning Disabilities, Psychology in Russia: State of the Art, 18(1), 20-34.
DOI: 10.11621/pir.2025.0102



Psychology in Russia: State of the Art Russian g Lomonosov
4 8y f Psychological € Moscow State
Volume 18, Issue 1, 2025 Society & University

Elusive Sources for Gender Differences in Spatial Ability:
The Role of Personality, Spatial Interests, and Everyday
Behaviours

Elina S. Tsigeman®®, Ksenia V. Bartseva?, Evgeniia A. Alenina?,
Elena L. Soldatova?, Yulia V. Kovas®, Maxim V. Likhanov®”

* Saint Petersburg State University, Russia
® HSE University, Moscow, Russia
¢ Beijing Normal University, China

*Corresponding author: maximus.minimus@mail.ru

Background. After decades of research, gender differences in spatial abilities (SA) Keywords:

remain poorly understood. Among factors that may contribute to these differences Big Five,

are self-perceived SA, inclinations, everyday behaviour and interests in SA-relat- personality,

ed activities, and related personality characteristics. In order to understand these Dark Triad,

links, a multifactorial approach is needed. spatial ability;
Objective. This study explored the relationships among SA, spatial interests, spatial interest

and personality among adolescent boys and girls.

Design. The study recruited 660 participants (mean age=15.04, SD =1.08; 48%
females) from public schools. Participants contributed data on a battery of SA tests;
8 personality traits: Big Five and Dark Triad; as well as SA-related activities: spatial
interests and school commute information (mode and time) as a proxy for every-
day spatial behaviour.

Results. Weak-to-moderate mean gender differences were observed: males
scored higher on spatial ability, spatial interests, machiavellianism, and psychopa-
thy; and females on agreeableness, openness to experience, and neuroticism. Hi-
erarchical regression analyses revealed some gender differences in associations
among personality traits and SA. In males, openness to experience and conscien-
tiousness were significantly related to SA test performance. In females, openness to
experience, extraversion, agreeableness, and machiavellianism contributed to SA
performance. Although spatially-related interests were linked to SA, they were not
significantly predicted by personality traits. Everyday spatial behaviour showed no
relationship with personality traits or SA.
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Conclusion. The study replicated patterns of gender differences in spatial abil-
ity, spatial interests, and personality reported in previous literature. The results
showed differential links between personality traits and spatial ability for males
and females. However, the overall amount of variance explained in spatial ability
was very small, suggesting that other factors are more prominent sources of gender
differences in spatial ability.

Introduction

Spatial ability (SA) is the fundamental capacity to operate spatial information, and
is an important concept in education, especially when it comes to STEM (Science,
Technology, Engineering, and Mathematics) areas (Kell et al., 2013). SA has also been
studied in the context of largely unexplained gender differences in STEM engage-
ment and success (Stoet & Geary, 2018; Yoon & Mann, 2017). Among factors that
may contribute to these differences are interest in SA-related activities and everyday
behaviours, as well as personality characteristics. The aim of this study is to provide
new insights into gender differences in spatial performance by exploring the relation-
ships among SA, spatial interests, everyday spatial behaviours, and personality traits
in males and females.

Personality-SA Links

Personality traits are defined as persistent patterns of behaviour and emotional reac-
tions (Roberts et al., 2008). Personality traits are related to cognitive performance,
for example, in general cognitive ability tests (Carretta & Ree, 2018; Kowalski et al.,
2018; Rammstedt et al., 2018; Schaie et al., 2004; Soubelet & Salthouse, 2011; Stanek
& Ones, 2023; Voronina et al., 2016); verbal reasoning tasks (Schaie et al., 2004; Su-
tin et al., 2019), and academic achievement (Chamorro-Premuzic & Furnham, 2003;
Meyer et al., 2019). Studies also found associations between personality and both
small-scale SA (mental operations with objects) and large-scale SA (processing ego-
centric spatial information, e.g., during navigation) (Bryant, 1982; Carbone et al.,
2019; Meneghetti et al., 2020; Pazzaglia et al.,, 2018; Stanek & Ones, 2023). For ex-
ample, participants’ personality traits (capacity for status, sociability, and self-accept-
ance, etc.) were linked with performance on a large-scale (egocentric) pointing task
(Bryant, 1982).

The link between SA and personality could be driven by several mechanisms. For
example, according to the investment theory developed by Cattel (Cattell, 1957), per-
sonality traits may be related to cognitive performance through motivation and ap-
titude for learning and exploration. Specifically, individuals high in openness to ex-
perience may seek new information more actively (Soubelet & Salthouse, 2011; von
Stumm & Ackerman, 2013) and thus have higher cognitive ability. In line with this,
two meta-analyses (Stanek & Ones, 2023; von Stumm & Ackerman, 2013) showed
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that intelligence is linked to personality traits related to intellectual investment (need
for cognition, openness to experience, etc.).

With regard to spatial ability, personality traits may contribute to spatial per-
formance via its influence on spatially-related interests, attitudes, self-efficacy, and
engagement in spatial activities. In support of this, one study found that the Big Five
traits, with the exception of conscientiousness, were associated with attitudes towards
spatial exploration (Meneghetti et al., 2020). Another study discovered weak to mod-
erate correlations between all Big Five personality traits and spatial anxiety, pleasure
in exploration, and self-efficacy (Pazzaglia et al., 2018). In Bryant (1982), personality
traits were linked to the self-reported sense of direction and spatial anxiety of the
participants.

A number of studies demonstrated that SA can be improved through various
activities and experiences (Uttal et al., 2013), implying that engagement in everyday
spatial activities affects SA. Consistent with this, higher levels of extraversion were
linked with greater engagement in sports (Steca et al., 2018), which may indirectly
enhance some aspects of SA (Habacha et al., 2014; Voyer et al., 2017). Other studies
showed associations between personality traits and video games: for example, high
extraversion and low neuroticism were associated with preferences for action video
games (Braun et al.,, 2016) — a genre that was experimentally shown to increase SA
(Bediou et al., 2018).

A number of studies suggested that individuals’ styles of everyday engagement
with the environment might be linked with accuracy of spatial representations (e.g.,
Bryant, 1982). For example, commuting preferences, e.g., walking or cycling vs. pub-
lic transport, may indirectly impact everyday spatial experience and performance
(Sattler et al., 2023).

Alternatively, the causal direction of these associations could be reversed or re-
ciprocal. According to the PPIK theory (intelligence-as-process, personality, inter-
ests, and intelligence-as-knowledge) by Ackerman (1996), there is a reciprocal rela-
tionship between cognition, interests, and personality traits in adults. For instance,
individuals with superior navigation skills (intelligence-as-process) may be more
likely (interests) to actively explore their surroundings (intelligence-as-knowledge),
thereby potentially enhancing their abilities. This explanation is supported by some
evidence, including links from intelligence to personality (e.g., sociability; Major
et al., 2014) and from spatial ability to interests in STEM (Kell et al., 2013).

Furthermore, the link between personality and cognitive ability may reflect per-
sonality influence on performance rather than on actual ability. For instance, indi-
viduals with high levels of conscientiousness (associated with higher commitment
and orderliness) or machiavellianism (associated with strategic thinking and plan-
ning) are likely to perform better on complex cognitive tasks, while high levels of
neuroticism (i.e., worry and depression) may have a negative impact on performance
(Carbone et al., 2019; Carretta & Ree, 2018; Kowalski et al., 2018; Moutafi et al., 2006;
Stanek & Ones, 2023). For example, people higher on neuroticism may perform
worse under time pressure (Shaw et al., 2020).
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Gender as a Moderator of Personality-SA Links

The links between personality, SA, and spatial interests may be moderated by gender,
as gender differences in mean scores are found in personality traits (Likhanov et al.,
2021), SA (Tsigeman et al., 2023; Yuan et al., 2019), navigation behaviour (Munroe
etal., 1985), and interests (Hofer et al., 2024; Su et al., 2009). For personality, females
scored higher on conscientiousness, openness to experience, neuroticism (Likhanov
et al,, 2021) and “humility” — a tendency to underestimate their ability and per-
formance, e.g., SA (Hofer et al., 2024; Repeykova et al., 2024). Males scored higher
on machiavellianism, psychopathy, and narcissism (Likhanov et al., 2021; Luo et al,,
2023).

For spatial ability, many studies have found males to have higher performance
than females on spatial tests (Likhanov et al., 2023; Tsigeman et al., 2023; Yuan et
al., 2019) and higher self-estimates of SA (which were closer to actual performance)
(Hofer et al., 2024), as well as more spatial exploration behaviour (Munroe et al.,
1985). Previous studies have also demonstrated gender differences in the links be-
tween these measures. For instance, one study found that years of formal education
and everyday navigation routines had a stronger relation to SA in male than female
children (Munroe et al., 1985). Research also suggested that the gender-ability link
develops over time. For example, a recent meta-analysis by Lauer and collaborators
(2019) demonstrated that the small male advantage in SA in childhood gradually
increases by adolescence. It is possible that personality traits and interests contribute
to these changes.

The current study explores the relationships among SA, spatial interests, and
everyday behaviour and personality traits in adolescent males and females using a
multifactorial approach. We examined the associations between spatial ability (mea-
sured with 10 tasks) and personality (Big Five and Dark Triad traits), as well as
spatially-related interests and commuting behaviour (commuting mode and time
to school).

Methods

Participants

Six-hundred and sixty adolescents from public schools in Russia participated in the
study (314 females; age range 13-17, M,,. = 15.4, SD =1.08). Male and female partici-
pants were comparable in age (£=.398, p=.69).

Procedure

Participants completed a computerised socio-demographic inventory, personality
questionnaires (Big Five and Dark Triad), and spatially-related behaviour items, and
a battery of 10 SA tests in groups of up to 25 people. Description of each measure,
example items, and reliability information are presented in Table I. The testing ses-
sion lasted approximately 1.5 hours.
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Statistical Approach

All statistical analyses were conducted using Jamovi (Version 1.6, The Jamovi Pro-
ject, 2021) and R (R Core Team, 2017). All variables were standardised and screened
for univariate outliers. Using the threshold of Z=3.29 (Field, 2005), less than 5% of
the sample were identified as univariate outliers and excluded from the analysis. No
multivariate outliers were identified using Mahalanobis distance. Skewness and kur-
tosis of all variables varied within an acceptable range (below the cut-off of 2 recom-
mended by Darren & Mallery, 2010).

Results

Descriptive statistics for the study variables are presented in Table S2.

Participants showed an uneven distribution between the categories of commut-
ing mode and time to school (see Table 2). To adjust these categories for the analysis,
we combined them into two groups: active mode (Walk and Bike options) and pas-
sive mode (Bus, Underground, and “Parents give me a ride”).

Table 2
Frequency of Categorical Variables: Commuting Mode and Time to School

Commuting mode N Total
Passive navigation Bus 107
Underground 8 258
Parents give me a ride 143
Active navigation Walk 383
387
Bike 4

Commuting time

10 min 332
10-30 min 252
30-60 min 51

Table S3 in Supplementary Materials presents the correlations between continu-
ous study variables. All personality traits displayed significant intercorrelations with
varying effect sizes. Strong intercorrelations were also observed among all SA tasks.
There were negligible-to-weak correlations between all SA facets and some personal-
ity traits, namely conscientiousness, extraversion, openness and narcissism. Given
largely uniform correlations between different SA facets and personality, we used
spatial ability total score for further analysis.

Table 3 examines personality and spatial ability, interests and behaviour associa-
tions using the non-parametric Spearman correlations, as commuting modes are cat-
egorical/interval variables. Spatial ability total score correlated with some personality
traits and spatial interests. Commuting behaviour showed minor correlations with
other variables.
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Table 3

Non-Parametric Correlation Matrix for Personality Traits, SA, Spatial Interests and
Commuting Time

1 2 3 4 5 6 7 8 9 10

1 Extraversion -

2 Agreeableness 29%*

3 Conscientiousness .47*** 37***

4 Neuroticism — 46 3200k _ 400k

5 Openness B9FRE 260 2600 — 150+

6 Machiavellianism -.02 .34 -.03 1 .01 -

7 Narcissism 55003 27000 180 4 50

8 Psychopathy =02 542600 19 —09% 42000 190

9 Commuting time .01  -.04 -.08* -.03 .01 .03 .03 1% -

10 Spatial ability —140% 01 —.14%% .02 .01 2% —.07 .02 .04 -

11 Spatial interests .07 .03 06 -.18 .02 .09 -.02 .06 .06 B Vit

Note: *p <.05, ** p <.01, **p <.001

Hierarchical Regressions: Spatial Ability, Spatial Interests,
and Spatial Behaviours

Hierarchical linear regressions were conducted to investigate the unique contribu-
tion of personality traits in predicting SA and spatial interests. Additionally, binomial
logistic regression was conducted for commuting mode, and multinomial regression
was conducted for commuting time. The first step of each model included only age
and gender (1 =male; 2 =female) as predictors. In the second step, personality traits
were added to the model (see Table 4 and Table S4-S5 for all models).

For SA, the predictors explained 15% of the variance. In Step 1, age and gender
accounted for 10% of the variance (F (2, 639) =36.05, p <.05), with gender making
a larger contribution. In Step 2, personality traits accounted for an additional 5% of
the variance (F (10, 631)=11.46, p<.05), with openness, conscientiousness, extra-
version, agreeableness, and machiavellianism all making weak significant contribu-
tions.

For spatial interests, the predictors collectively accounted for 15% of the vari-
ance. Age and gender accounted for 13% of the variance in Step 1 (F (2, 639)=47.41,
p<.001), with gender making a larger contribution. In Step 2, personality traits ac-
counted for an additional 2% of significant variance (F (10, 631)=11.43, p<.001),
with narcissism being the only trait that made a significant contribution.

For both commuting mode and time, neither model showed statistical signifi-
cance (see Tables S4-S5 in the Supplementary Materials).
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Gender Differences in Predictors of Spatial Ability and Spatial Interests

First, we assessed gender differences in SA and spatial interests in males and females
(see Table S2). Figure 1 shows the distribution of spatial interests and SA by gender.
Males demonstrated higher SA than females (t=8.09, p < .001; Cohen’s d=.69) and
spatial interests (=9.37, p <.001; Cohen’s d =.74).

XK XXK

920

Spatial ability
Spatial interests

30

-+ 1

Gender Male E Female E Note: ***<.001

Figure 1. The distribution of SA and spatial interests in male and female participants

Additionally, we calculated correlations among personality traits, SA and spatial
interests separately in males and females, showing negligible links between personal-
ity and SA variables (see Tables S6-S7).

Four separate hierarchical regressions were conducted to investigate the unique
contribution of personality traits to SA and spatial interests in males and females (see
Tables S8-S9 in Supplementary Materials).

The regression model for males with SA as the outcome showed that openness
and conscientiousness significantly contributed to SA, accounting for 5% of the vari-
ance (F (9, 326) =2.151, p <.05). The regression model for females showed that open-
ness, extraversion, agreeableness, machiavellianism, and age accounted for 10.5% of
the variance in SA (F (9, 296) =3.875, p < .001), with personality traits adding 9% of
explained variance. See Table S8 for details. The regression model with spatial inter-
ests as the outcome (Table S9) showed that personality had no contribution either for
males (F (9, 326)=1.77, p=.07) or for females (F (9, 296) =1.81, p=.06).

Discussion

The study evaluated links among personality traits, SA, and spatial interests in a large
sample of male and female adolescents, to shed new light on gender differences in
spatial performance. Our results replicated the results of many previous studies (e.g.,
Yuan et al., 2019), showing higher spatial ability and spatial interests in males. The
study also replicated and extended previous findings of the links between “g” general
intelligence and personality — showing links between personality and SA. The re-
sults showed some differential links between personality traits and spatial ability for
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males and females. However, the overall amount of variance explained by personality
in spatial ability was very small, suggesting that other factors are more prominent
sources of gender differences in spatial ability. Specifically, eight personality traits ex-
plained 5% of the variance in SA above age and gender in the overall sample, which is
consistent with previous research (Carbone et al., 2019; Schaie et al., 2004). Even less
variance (2%) was explained by personality in spatial interests, with only narcissism
as a significant predictor beyond age and gender in the overall sample.

The regression analysis in males showed that only openness to experience and
conscientiousness significantly predicted SA test performance, together explaining
5% of variance. In contrast, in females more traits contributed to SA test perfor-
mance: openness to experience, extraversion, agreeableness, machiavellianism, and
age explained about 10% of variance. The positive link between SA and openness to
experience found in both genders may be explained in the framework of the invest-
ment theory (Cattell, 1957): people scoring higher on openness may put more effort
into exploring the environment (Rammstedt et al., 2018). Alternatively, people low
on openness might be less motivated to explore the environment, and those with low-
er conscientiousness might be less motivated to complete complex cognitive tasks,
thus demonstrating somewhat lower spatial ability.

The links that were identified in either males or females in the current study
were previously found in samples that included both males and females. For ex-
ample, the negative link between cognitive abilities and conscientiousness, found
in males, was indicated in previous research (Friedrich & Schiitz, 2023; Moutafi
et al., 2004). This pattern is in line with the intelligence compensation hypothesis,
which suggests that individuals can compensate for lower cognitive ability with
higher conscientiousness (Rammstedt et al., 2018). The contribution of machiavel-
lianism to SA, found in females, is in line with previous research and may be due
to links between machiavellianism and planning and problem-solving (Carretta
& Ree, 2018; Kowalski et al., 2018). The links between SA and extraversion and
agreeableness, found in females, were also previously shown in both males and
females (Carretta & Ree, 2018; Papageorgiou et al., 2020; Rammstedt et al., 2018;
Soubelet & Salthouse, 2011). Furthermore, one recent study has found that open-
ness was associated with positive attitudes toward exploring places in both genders,
whereas extraversion was associated with attitudes toward exploring places among
men. Higher levels of extraversion were also linked to lower spatial anxiety in both
genders, and lower levels of emotional stability were associated with greater spatial
anxiety among women (Muffato et al., 2024). Further research is needed to clarify
why some of the links were present in males but not females, and vice versa. For
example, some of the differences could be explained by differences in absolute lev-
els of these traits — on average higher Big Five personality traits scores in females
(Likhanov et al., 2021) and higher spatial ability scores in males (Esipenko et al.,
2018; Tsigeman et al., 2023; Yuan et al., 2019).

Males also showed average greater engagement in spatially-related hobbies —
consistent with previous studies that found greater engagement in STEM-related hob-
bies for males (Hofer et al., 2024; Levine et al., 2016). However, correlational analysis
did not demonstrate the predicted link between spatial interests, spatial behaviours,
and SA (Uttal et al., 2013). We also did not find an association between personality
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traits and spatial interests in either males or females. The absence of these links may
reflect limitations and restrictions that prevent children from acting on their inclina-
tions. For example, their journey to school is often determined by their caregivers
and their engagement with hobbies is often limited by availability of resources.

Limitations and Future Directions

The current study had several limitations:

1. It showed only a small link between spatial ability and spatial interests, pre-
sumably because we enumerated a limited number of spatially-related ac-
tivities that students are engaged in now, in a single item tapping into spatial
interests. Future studies in children and adolescents may consider collect-
ing data on desired activities, hobbies, and commuting mode in addition to
actual ones, to better understand the links among them and spatial ability
(see, for example, some recent studies that explored links between personal-
ity, cognitive ability, and engagement with music) (Ruth et al., 2023; Silas et
al., 2022). Moreover, we did not consider other activities that might affect
spatial ability, and that may account for differences between males and fe-
males in spatial abilities, such as sports, videogames or vocational interests
(Armstrong et al., 2018; Baerg MacDonald et al., 2023; Kuhn & Wolter, 2022;
Tao et al., 2022).

2. The current study utilised a sample of adolescents. Future studies might also
consider direct comparisons of the personality-SA links between children/
adolescents and adults, to explore whether these links increase as a result of
greater opportunities for adults to act on their inclinations.

3. The current study assessed only small-scale spatial ability in a laboratory set-
ting. Research that documents behaviours in natural settings may shed light
on the links between everyday behaviours, such as wayfinding, spatial ability
levels, and personality (e.g., one recent study on the links between eye move-
ments during museum exploration and personality traits) (Tsigeman et al,,
2024).

4. Longitudinal studies are needed to assess the causal effects of engagement in
spatially-related activities on gender differences in spatial ability.

5. The correlational analysis of the links between 10 spatial tasks and 8 per-
sonality traits showed a consistent pattern of correlations between personal-
ity and spatial ability (i.e., correlations with a specific personality trait was
similar regardless of the facet of spatial ability used: there either were corre-
lations with all spatial tasks or no correlations with any task). This suggests
little to no specificity in these associations for a specific spatial facet (at least
in this sample). Future research will benefit from creating a “general spatial
factor”, and loading this factor and residual variance from each spatial task
to each individual personality trait, to investigate the specificity of each spa-
tial facet with regards to personality (see a somewhat similar approach in a
recent paper that showed specific contributions from a paper-folding task
to math word problems, beyond the general intelligence factor; Likhanov
et al., 2024).
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Conclusion

Our data demonstrated that the observed gender differences in spatial ability could
not be explained by links with personality, spatial interests, and everyday spatial be-
haviours.
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Supplementary Materials

Table S1
Ten Tests of Spatial Ability
N of Time limit Split-half reliability in
Task name items | Pe€T item Description Russian sample (M. V.
(sec) Likhanov et al., 2018)
3D to 2D 5 45 sketching a 2D layout of a 3D object .78
drawing from a specified viewpoint
2D to 3D 7 70 sketching a 3D drawing from a 2D .80
drawing diagram
Cross-sec- 15 20 visualizing cross-sections of objects 74
tions
Elithorn 10 7 joining together as many dots as .88
mazes possible from an array
Mazes 10 25 searching for a way through a 2D .60
maze
Mechanical 16 25 multiple-choice naive physics ques- .56
reasoning tions
Paper folding | 15 20 visualizing where the holes are situ- .85
ated after a piece of paper is folded
and a hole is punched through it
Pattern as- 15 20 visually combining pieces of objects 69
sembly together to make a whole
Perspective- 15 20 visualizing objects from a different .86
taking perspective
Shape rota- 15 20 mentally rotating objects .82
tion
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Table S4

Hierarchical Binomial Logistic Regression with Age, Gender, and Personality Traits
as Predictors for Commuting Mode

Elusive Sources for Gender Differences in Spatial Ability...

Commuting mode *
Model 1 Model 2
Predictors std. B std. CI std. B std. CI

(Intercept) 65 52 - .81 617 49 - .77
Age .92 .79 - 1.08 .93 .79 - 1.09
Gender® 1.05 77 - 1.44 1.13 .80 -1.61
Openness 1.05 .87 -1.26
Conscientiousness .90 .74 - 1.10
Extraversion 91 72-1.14
Agreeableness 1.21 .98 - 1.50
Neuroticism .90 .73 -1.10
Machiavellianism 1.03 .86 - 1.25
Narcissism 1.03 83-1.29
Psychopathy 1.23 1.00 - 1.53
Observations 645 641

R? Tjur 002 014

Note: * Commuting mode was a dichotomous variable (0= active mode; 1= passive mode);

b Gender was a dichotomous variable (1=male; 2= female)
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Table S5

Hierarchical Multinomial Regression Analyses with Age, Gender, and Personality Traits
as Predictors for Commuting Time

Commuting time *

Model 1 Model 2
Predictors std. B std. CI std. B std. CI
(Intercept) x1 563" 3.81-8.32 671" 4.31-10.44
(Intercept) x2 445" 2.99 - 6.62 5.08 " 3.24-7.96
Agexl .92 .68 - 1.25 .89 .65-1.21
Age x2 .83 61-1.12 .81 59-1.11
Gender ° [Female] x1 1.40 .77 - 2.54 1.11 57 -2.14
Gender ® [Female] x2 1.28 70 - 2.36 1.08 55-2.11
Openness x1 .92 .65 -1.31
Openness x2 93 .65 -1.33
Conscientiousness x1 1.09 .75-1.58
Conscientiousness x2 .84 .57 -1.23
Extraversion x1 1.27 82-1.97
Extraversion x2 1.36 87-2.12
Agreeableness x1 .98 .66 - 1.46
Agreeableness x2 .99 .66 - 1.49
Neuroticism x1 1.40 .95 -2.08
Neuroticism x2 1.34 .90 - 2.00
Machiavellianism x1 1.17 .83 - 1.65
Machiavellianism x2 1.22 .86 - 1.73
Narcissism x1 91 .61 -1.36
Narcissism x2 99 .66 — 1.49
Psychopathy x1 647 43 -.96
Psychopathy x 2 .68 46 -1.02
Observations 635 632

Note: * Commuting time was a variable with 3 levels (1 =10 min; 2= 10-30 min; 3=30-60 min),
b Gender was a dichotomous variable (1= male; 2= female)
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Correlation Matrix for Personality Traits, SA, and Spatial Interests in Males

Variable 1 2 3 4 5 6 7 8 9
1. Spatial interests -
2. Spatial ability d40 1 -
3. Psychopathy 01 | -01 -
4. Narcissism 04 | -06 | .11% -
5. Machiavellianism .1 04 | 32000 | 2300 -
6. Openness A1 .09 -.01 | .45%** .07 -
7. Conscientiousness | .12* | —.09 |-29%% | 27¥% | 01 | .23 -
8. Agreeableness .05 05 | =529 06 | -.27%| 2500 | 370 -
9. Extraversion A3 | -.09 | -.03 N =05 | 410 | 43000 | 270 -
10. Neuroticism =07 | =02 | 2900 | — 1470 | 16%F | —.14* | —42%F | - 3200 | 440t
Note: *p <.05, ¥ p <.01, **p <.001
Table S7
Correlation Matrix for Personality Traits, SA, and Spatial Interests in Females
Variable 1 2 3 4 5 6 7 8 9
1. Spatial interests -
2. Spatial ability -.01 -
3. Psychopathy .01 | -.03 -
4. Narcissism -.06 -1 2800 -
5. Machiavellianism | -.06 .1 S| 270 -
6. Openness .07 .03 -09 | 37| -.01 -
7. Conscientiousness | .05 | —.16%* | =240 | 280 | —04 | 270 -
8. Agreeableness .08 O1 [ =579 —01 | —41%%%| 2500 | 340 -
9. Extraversion 05 | =290 —02 | 55 | 03 | 390 | 5 | 310 -
10. Neuroticism =16 |70 | 24000 [ 226700 | 18K | 2600 | 51000 | — 41000 | - 520

Note: *p <.05, **p <.01, **p <.001
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and emotional) contribute to emotional creativity and implicit theories of creativ- emotional
ity and emotion. intelligence,
Objective. To identify the contributions of various types of intelligence to emo- emotional
tional creativity and the implicit theories of creativity and emotion. creativity,
Design. Linear regression and mediation analyses were conducted on a sample implicit
of 244 students. These analyses aimed to uncover the relationships between dif- theories,
ferent types of intelligence, emotional creativity, and related components of self- self-assessed
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awareness components such as self-assessment of intelligence and creativity. Spe- TEIQue-SE
cifically, the impact of intelligence on emotional intelligence traits and emotional ~ ECI

creativity was mediated by measures of self-esteem in intelligence and creativity.
To test specific hypotheses, we conducted a series of regression analyses and devel-
oped two structural models. The first model included linear regression equations
with each emotional creativity (EC) scale as the dependent variable and both types
of intelligence, as well as self-assessments — SAI and SAC — as predictors. The
second model demonstrated the mediation effect of implicit theories of emotions
(ITE) in the influence of emotional intelligence (EI) on emotional creativity.

Conclusion. This study highlights the complexity of the interplay between dif-
ferent types of intelligence and emotional creativity. It reveals the mediating role of
self-esteem in these relationships and underscores the distinct nature of emotional
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of emotions and creativity, with emotional intelligence and self-esteem, offering
valuable insights for further research.
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Introduction

Recent studies of emotional intelligence, emotional creativity, and implicit theories
(of intelligence, creativity, and emotions) highlight the idea of unity between intel-
ligence and emotion (B. Spinoza, L. S. Vygotsky), not only in their cognitive and
personality components, but also on the different levels of mental processes. Self-as-
sessments reflect the self-awareness level of an individual, where cognitive processes
interact with those pertaining to emotions and personality, while the deeper levels of
mental organization are represented by implicit theories. Implicit theories are a per-
son’s subjective ideas about their intellect, personality, creativity, family, etc., which
are less conscious, since they are formed and developed spontaneously in individual
experience and manifest themselves in personal beliefs (mindset) and behavioral
regulation (Dweck, 2006; Petrides et al., 2016; Sternberg et al., 2000).

Reviewing the latest meta-analysis of the relationship between intelligence and
creativity (Gerwig et al., 2021), a meta-analysis of the relationship between emotional
intelligence (EI) and creativity (Xu et al., 2019), and other works in this area, has
revealed that the role of both types of intelligence — academic (IQ) and emotional
(EQ) — in emotional creativity (EC) is not discussed. Emotional creativity is left
out when considering possible moderators of creative achievements. In our opinion,
the confirmed connections between intelligence and creative achievements cannot
be automatically transferred to those between intelligence and creativity in genera-
tion of emotions. Therefore, it becomes relevant to identify the role of both types of
intelligence in emotional creativity (EC), as well as their common relationships with
individual characteristics at the metacognitive level of an individual’s self-awareness
(specifically, with self-assessment of intelligence and creativity).

What has been overlooked in the debate about general or domain-specific cre-
ativity, the four or seven C’s, is the system of interconnected multi-level processes
that contribute to emotional creativity. The authors of a recent meta-analysis on emo-
tional creativity note that “EC has been found to be related to various constructs
across different fields of psychology during the past 30 years, but a comprehensive
examination of previous research is still lacking” (Kuska et al., 2020, abstract).

Since there is no consensus on whether EC should be understood as an ability or
a trait, and given that EC is assessed using a questionnaire, we considered it appropri-
ate to use a questionnaire to assess emotional intelligence as well. This choice led us
to approach the components of EI as personality traits, though distinct from the traits
covered in the Big Five model (Petrides, 2009).

The purpose of this paper was to perform a comprehensive analysis of links
among academic intelligence — both crystallized and fluid, self-assessed intelligence,
self-assessed creativity, emotional intelligence, emotional creativity, implicit theories
of creativity, and emotions. Given the multiplicity of possible connections, our fo-
cus was primarily on elucidating how traits of emotional intelligence, self-assessed
intelligence, self-assessed creativity, and implicit theories of creativity and emotions
contribute to emotional creativity.
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Emotional Intelligence — Ability or Trait?

While some authors question the theoretical basis of the emotional intelligence con-
struct (Hughes & Evans, 2016), this construct has become integrative for building
bridges between intelligence and personality research. Both public and academic in-
terest in emotional intelligence (EI) have been rising since the 1990s, leading to the
development of two main approaches to conceptualizing, defining, and measuring
EI: as an ability — within the four-branch model by J. Mayer, P. Salovey, and D. Ca-
ruso (Mayer et al., 2016) — or as a personality trait.

There are studies that correlate EI ability with crystallized and fluid intelligence
in different ways. MacCann (2010) found stronger associations of EI with crystal-
lized intelligence (r=.71) than with fluid intelligence (r=.45). Some authors (Davies
etal., 1998) understood EI as part of the fluid intelligence associated with the opera-
tional capabilities of the human cognitive system, while others (Farrelly & Austin,
2007), on the contrary, understood EI as part of crystallized intelligence, reflecting
the ability to use knowledge. However, the negative relationship between EI and
intelligence indicated that EI could not represent a new kind of intelligence (Husin
Wan et al., 2013).

R. Bar-On proposed a model of emotional and social intelligence as emotional
competence and introduced the ‘emotional quotient’ (EQ) index by analogy with
cognitive IQ (Bar-On, 2007). Over the past decade, the understanding of EI as a per-
sonality trait began to be considered in the context of research by A. Furnham and K.
Petrides. They substantiated the understanding of EI as a trait and insisted that this
additional dimension does not fit either the model of H. EysencK’s Big Three traits
(extraversion, neuroticism, psychoticism) or the Big Five model (Petrides et al., 2016;
Petrides & Furnham, 2003). Unlike other personality traits, EI traits are relegated to
lower levels of awareness, but are reflected in emotion-related self-perceptions and
personality predispositions regarding emotional regulation (Petrides, 2009; Petrides
et al., 2018; Petrides & Furnham, 2003).

D. Van der Linden and co-authors showed in their meta-analysis that EI as a trait
demonstrated significantly stronger associations with the General Factor of Personal-
ity (GFP) than with measures of EI as an intellectual ability, and this finding became
one of the reasons for considering EI mostly as a trait (van der Linden et al., 2017).

Nevertheless, EI measured as ability, but not EI as a trait, is positively associ-
ated with performance of ‘hot’ cognitive tasks (Gutiérrez-Cobo et al., 2016); it seems
to particularly contribute to cognitive processes when emotions are involved in the
problem solving (Checa & Fernandez-Berrocal, 2019). Such evidence allowed ].M.
Mestre and colleagues to consider including EI ability in the Cattell-Horn-Carroll
model, which is currently the most comprehensive and psychometrically validated
model of the structure of cognitive abilities (Mestre et al., 2016). However, the pro-
posal to include EI trait as a moderator of the relationship between EI ability and
emotion regulation to provide greater subtlety in understanding emotion-related be-
havior (Hughes & Evans, 2016) was not supported. Mestre highlights the problematic
term “EI trait™ both theory and empirical evidence show that EI trait assessment
tools measure personality rather than intelligence.
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The process in which abilities and personality traits converge in the context of EI
is emotional regulation. The study by M. Bucich & C. MacCann (2019) found no re-
lationship between of EI as an ability and everyday emotion regulation. However, as
a trait, emotional intelligence is associated with various emotion regulation strategies
such as social sharing, direct situation modification, and reappraisal. The results of
the meta-analysis showed that emotional regulation is more strongly associated with
trait-based measures of EI than with ability-based measures (Pefia-Sarrionandia et
al., 2015).

Emotional Creativity

The term “creativity” refers to both cognitive abilities and personality traits, creating
the same dichotomy as in EI. Previous research that examined relationships among
EIL intelligence (divergent thinking), and creativity indicated that cognitive abilities
positively, but not significantly, correlated with creative abilities and creative achieve-
ments (Kim, 2008; Said-Metwaly et al., 2022; Weiss et al., 2021); however, both aca-
demic intelligence and creativity significantly negatively correlated with EI trait esti-
mates (Furnham, 2016).

Currently, the assessment of EC traditionally relies on the questionnaire devel-
oped by J. Averill, who introduced the concept using a constructivist approach (Aver-
ill, 1999, 2000). He considered the interaction of cognitive and emotional processes
as integral emotional syndromes that vary depending on the culture (Averill, 2005).
A social constructionist view reveals a new aspect of emotion regulation — the pro-
cess of construction as a moment of creativity and invention of a new, effective, and
authentic emotional reaction. In this approach, we can observe similarities with the
development of the L.S. Vygotsky’s idea about the mediating function of self-regula-
tion (Vygotsky, 1980). We believe that the stimuli-tools necessary for emotional self-
regulation are not the words themselves (or the rules set by society), but the active
manifestation of a person’s creative potential. The term “emotional creativity” refers
to a novel form of creativity, where the outcome is a new emotional reaction.

In Averill’s model, EC included three components: cognitive skills, emotions, and
creativity. Emotional schemes assimilated in society belong to the cognitive com-
ponent in the EC. For empirical studies of EC, the Emotional Creativity Inventory
(ECI) was developed (Averill, 1999). The revealed connections of EC with academic
and emotional intelligence support its interpretation as an emotional ability (Averill,
2000). Research has shown that women demonstrated significantly higher levels of
EC on all scales than men (Kuska et al., 2020).

EC correlates with different types of creative activity: writing, drawing, perform-
ing a dramatic role, composing music, and home improvement (Trnka et al., 2016).
In addition, the works of participants with higher EC scores are rated as more cre-
ative. Emotional creativity is also associated with the Big Five “openness to experi-
ence’, including the “aesthetic” facet (Averill, 1999).

In our previous study, the modified Russian version of the ECI revealed five la-
tent factors (Kornilova et al., 2020). The first two factors — Novelty and Emotional
Preparedness — were similar to those identified by Averill. The Effectiveness and
Authenticity of emotional reactions formed two factors (instead of one in the original
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version), indicating greater differentiation in Russian-speaking samples. Finally, the
fifth factor was unique for the Russian sample and included items not only about the
variety of emotions experienced, but also about the complexity of their expression
(Emotional Diversity).

Implicit Theories of Emotions

Implicit Theories (IT), or Lay Theories, are understood as preconscious or partial-
ly conscious ideas about various phenomena, which, based on developing internal
schemes (for example, tacit knowledge), set the possible ranges of the subject’s reac-
tion to a specific event and attitudes to specific situations. Implicit personality theory
is not a theory in the scientific sense, but rather a set of ideas about one’s own per-
sonality and the personalities of others. Similarly, the Implicit theory of intelligence
refers to everyday ideas about intelligence, as contrasted by R. Sternberg with the
explicit theories of professionals (Sternberg et al., 2000).

In the context of clarifying the connection between emotional intelligence and
emotional creativity, we are primarily interested in implicit theories of emotion
(ITE), which reflect a person’s everyday ideas about whether emotions help or hin-
der in achieving goals and whether a person can control their emotions (Karnaze &
Levine, 2020).

The division of implicit theories into incremental and constant (Dweck, 2006)
has been extended to the field of study of implicit theories of emotion. M. Tamir and
her colleagues developed the ITE diagnostic scale (Tamir et al., 2007). Studies have
shown that adhering to incremental ITE (as opposed to constant ITE) is linked to
greater effectiveness in emotional self-regulation. This includes the use of produc-
tive strategies, for example, cognitive reformulation and cognitive reappraisal, and
the rejection of unproductive strategies, like the suppression of emotions (De France
& Hollenstein, 2021). Incremental ITE is also associated with greater motivation to
make efforts to self-regulate emotions, with less negative emotions and pathological
distress (Kneeland et al., 2016), as well as with greater levels of positive emotions,
social support, and subjective well-being (De France & Hollenstein, 2021; Ford &
Gross, 2019; Kneeland et al., 2016; Romero et al., 2014).

However, despite active research into IT, we have not found any studies on the
association of ITE with EC scores. Based on previous research, it can be assumed that
adherence to incremental ITE is linked to higher levels of emotional intelligence and
emotional creativity.

Self-Assessed Intelligence (SAI) and Self-Assessed Creativity (SAC)

Studies examining self-assessed intelligence and self-assessments of cognitive abil-
ity across various samples have shown significant, albeit moderately sized, correla-
tions between self-evaluations and performance-based indicators of constructs as-
sociated with intelligence (Howard & Cogswell, 2018). Although intellectual ability
is one of the major predictors of SAI, the mapping between the two is far from
perfect. Part of this measurement error or inaccuracy is likely due to the effects of
IT. Differences between IT types corresponding with SAI inaccuracy are captured
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by a more integrative concept of the mindset: whether or not the person tends to
view their and others’ intelligence as a relatively fixed or a malleable trait (Dweck
& Yeager, 2019).

Creative self-esteem correlates with a positive prediction of creative self-regula-
tion, which is a major factor in creative activity, achievement, and future participa-
tion in creative endeavors (Zielinska et al., 2022). Self-reporting tools can provide
insightful detailed information about a person’s perception of creativity, including
their own (e.g., the J. Kaufman Domains of Creativity Scale K-DOCS (McKay et al.,
2017)). We share Kaufman’s position that different components are included in the
self-assessment of creativity: actions, evaluation, process, and beliefs (Kaufman,
2019). General self-assessment of creativity reflects how a person perceives their cre-
ative thoughts and processes (Silvia et al., 2012).

Creative self-esteem is based on a creative self-concept, but to a greater extent
includes emotional components and a value attitude towards oneself. Thus, creative
self-esteem should be viewed as a mediating variable between the domains of cogni-
tion and personality (“affect” and “intelligence”).

The connections between SAI and SAC with a person’s ideas about the ability to
control emotions (preferences to incremental or constant ITE) are the least studied.

The Research Problem Statement

The present study was motivated by the lack of data on the contribution of creative
self-esteem, ITE, and intelligence to emotional creativity (EC). While previous re-
search has explored the links between IQ and EI, as well as between intelligence, EI
and EC, links between intelligence and SAI, links between EI and emotional regula-
tion (Geher et al,, 2017; Gutiérrez-Cobo et al., 2016; Furnham, 2016; Howard & Cog-
swell, 2018; Hughes & Evans, 2016; Kornilova et al., 2009; et al.), most studies have
mainly examined pairwise combinations of these constructs or included the third
construct as a moderator. But it is difficult to find a study that integrates the relation-
ship between the measurements of these constructs on the same sample.

Also, the basis for our study lies in the inconsistency of associations between in-
telligence and emotional intelligence reported in the literature. Variations in data are
observed depending on the country and the methods employed (Husin et al., 2013;
Sanchez-Ruiz et al., 2011). Therefore, it is necessary to reassess these relationships
each time when discussing the impacts of these variables on emotional creativity.

Another important motivation for us was to distinguish between studies of EC
in the context of the paradigm proposed by Averill and studies of the influence of
mood and emotions on creativity in the context of creative performance (e.g., Baas,
2019). The susceptibility of creativity to contextual affective factors has already been
studied. For emotional creativity, the key research question is formulated not about
the influence of emotions on it, but about the contribution to the generation of emo-
tions from multiple processes of both cognitive and personal regulation. In this case,
the level of self-assessments can be understood as a higher level of regulation in com-
parison with EI, and the level of implicit theories as a lower one. An important aspect
of regulation at the level of self-assessments is a more pronounced saturation of SAC
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with personality components, as suggested by other authors (Beghetto & Karwowski,
2017; Kaufman, 2019; et al.). Accordingly, we can expect the closest relationship be-
tween SAC and EI as a personality trait, and not as an ability.

We are not aware of works where intelligence, EI, EC, and ITE, and SAI and SAC
are considered in a comprehensive manner on the same sample, which would help
clarify the regulatory role of both cognitive and personality processes combined. Our
general assumptions were that the variables of intelligence and emotional intelligence
contribute to emotional creativity; that both the level of self-concepts and the level
of implicit theories involve processes that mediate emotional creativity. Generaliza-
tion of the available data on the relationships of the studied constructs allowed us to
formulate the following hypotheses:

Hypothesis 1. Intelligence is positively associated with emotional intelligence (EI),
with self-assessed intelligence (SAI) and creativity (SAC), and both types of intelli-
gence predict emotional creativity (EC) and self-assessed intelligence and creativity;

Hypothesis 2. SAI and SAC are connected with each other and directly predict
EC;

Hypothesis 3. SAI and SAC mediate intelligence impact on EC;

Hypothesis 4. Implicit Theories of Emotions (ITE) mediate the impact of EI on
EG;

Hypothesis 5. An integrative model of the impact of different types of intelligence
on emotional creativity, including the mediator effects of implicit theories of emo-
tions and self-assessments of intelligence and creativity, more accurately reflects the
structure of relationships between the studied constructs compared to a complex re-
gression model.

Methods

Participants

A total of 244 students (203 females) majoring in psychology at Lomonosov Moscow
State University aged from 17 to 47 were recruited for the study. Our sample turned
out to be quite young (M =20.01; SD=2.71) and predominantly female. At the same
time, we found a medium-sized effect of age differences between males and females
(M;=19.76, SD;=2.31; M, =21.22, SD,, =4.00; Hedges’ g=.55).

All the participants were administered a set of questionnaires and self-assessment
inventories; 155 respondents also completed an intelligence assessment.

The model was built based on the data from 127 women and 25 men (excluding
participants with missing data).

Procedure

Fluid Intelligence (FIQ) was assessed using two subtests from the freely distributed test
battery ICAR (International Cognitive Ability Resource; Condon & Revelle, 2014) in
the Russian-language approbation (Kornilova et al.,, 2019). The subtests contain 24
3D shapes that require mental rotation and 11 matrices that require problem solving.
The 3D figures per rotation are cubes, and participants are asked to determine which
of the six suggested answers is a possible rotation of the cube presented.
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The task with matrices is similar to Raven’s progressive matrices. Stimuli are
geometric figures of 3 x 3 elements with one of the nine elements missing. Respon-
dents must identify which of the six suggested elements would best complete the
figure. FIQ test score was calculated as a weighted sum of correct answers for both
subtests.

The Assessment of Verbal Intelligence (VIQ) was conducted using two subtests de-
veloped as a part of the ROADS battery (Kornilov & Grigorenko, 2010). The first sub-
test is an analogue of the Mill-Hill test and includes 34 tasks to determine, among the
six proposed words, the closest in meaning to the given word. The second subtest —
Analogies — includes 30 tasks to establish synonyms / antonyms between pairs of
words. The VIQ score was calculated by summing the equally weighted scores for
these subtests.

Trait EI was assessed by the TEIQue-SF (Petrides, 2009) in Russian adaptation
(Kornilova, 2023). The Cronbach’s a coeflicients for TEIQue-SF scales: a =.87 for the
Well-Being scale, a=.79 for the Decreased Self-Control scale, a=.66 for the Emo-
tionality scale, and a=.75 for the Sociality scale.

EC was assessed by Averill's Emotional Creativity Inventory (ECI) in Russian ad-
aptation (Kornilova et al., 2020). The Cronbach’s a for all scales exceeded .70.

We included subtest scores on the TEIQue-SF and ECI questionnaires (rather
than a single score on EI or EC) in our data analysis, as they reflect specifically fo-
cused domains in the constructs measured by the questionnaires.

To assess ITE, we used the M. Tamir scale with four questions, two of which refer
to the constant implicit theory of emotions, about the impossibility of controlling
them, and the other two refer to the incremental ITE, suggesting the possibility of
voluntary control of emotions (Tamir et al., 2007). The one-factor solution of the
constructed questionnaire with a positive pole for the incremental theory and the
Cronbach coefficient a=.69.

SAI and SAC were assessed through the direct self-assessment procedure de-
scribed by A. Furnham (Chamorro-Premuzic & Furnham, 2006). It involved pre-
senting a bell curve with a range of scores from 55 to 145 and instructing the partici-
pant to score themselves.

Data processing. The study tested the hypotheses using a combination of cor-
relational and multivariate regression analyses, and structural equation modelling
(SEM) using R programming language, an open-source language used for statisti-
cal computing or graphics (R Core Team, 2022), implemented in RStudio Version
2023.03.0+386.

Results

Descriptive Statistics

Descriptive statistics showed that in our sample, both intelligence scores were slightly
higher in men who were older. Indices on the emotional intelligence scales of Well-
Being and Sociality were slightly higher in women, and the Emotionality index was
slightly higher in men. For the Novelty EC scale, the scores for women were slightly
higher, and for the Emotional Diversity scale, they were moderately higher. No dif-
ferences were obtained for ITE, SAI and SAC.
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Table 1
Descriptive Statistics for Assessed Scales with Effect Size for Gender Differences

Male Female
Scale M SD M SD  Hedges'g Effect
Intelligence
FIQ 10.20 14.07 96.53 12.98 28 Little higher in men
vIQ 97.12 14.02  91.69 15.02 .37 Little higher in men
Emotional Intelligence
Well-being 4.00 8.35 42.44 8.80 .28 Little higher in women
Emotionality 17.68 4.42 16.53 5.55 21 Little higher in men
Decreased Self-Control 2.29 5.21 2.72 6.17 .07  No effect
Sociality 44.07 7.21 45.62 7.27 21 Little higher in women
Emotional Creativity
Authenticity 13.00 1.81 12.93 2.51 .03 No effect
Effectiveness 21.30 4.52 21.43 4.50 .03 No effect
Emotional Preparedness ~ 22.48 3.19 22.50 3.07 .01 No effect
Novelty 17.90 5.69 19.57 5.34 31 Little higher in women
Emotional Diversity 18.98 4.56 21.82 4.99 .58 Moderately higher
in women
Implicit Theories of Emotions
ITE 3.84 .65 3.74 77 13 No effect
Self-Assessments
SAI 111.72  11.01 11.77 14.65 .07 No effect
SAC 10990 18.82  106.65 2.07 .16 No effect

We performed a series of linear regression analyzes with Benjamini-Hochberg
correction for Type I error in the significance of the F-statistics. In every regression
model one variable was the dependent variable, and gender, age, and their interac-
tion were included as predictors. The results presented in Appendix Table A show
that the regression models for FIQ, VIQ, EI, ITE, SAI, and SAC did not fit the data:
all p-values for F-statistics were significantly higher than .05 and all adjusted R* were
close to or less than .

Four of five EC scales were independent of gender and age impacts. However, we
obtained those impacts for Emotional Diversity (F(df) =7.80(3/239), p(F) < .001, ad-
justed R*=.08): females demonstrated higher scores and age was a significant nega-
tive predictor of scale scores.

To avoid mixing the described effects of age and gender with the interaction be-
tween the studied variables, in further analysis of Emotional Diversity we used re-
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gression residuals from the constructed regression model instead of scale scores'.
Other variables were recalculated using z-transformation to ensure the uniformity
of measurements.

Correlation Analysis

We performed a correlation analysis using Pearson’s correlation coefficient with Ben-
jamini-Hochberg correction for Type I error. The matrix is presented in Appendix
Table B.

Intelligence and Emotional Intelligence

VIQ was positively associated with FIQ (r=.26, p=.006), FIQ with SAI (r=.25,
p=.007), SAI was positively associated with SAC (r=.43, p <.001), but SAC was not
significantly associated with intelligence domains. We can accept Hypothesis 1 re-
garding the relationship between intelligence and self-assessments, but only for SAI,
and not for SAC. The relationship between intelligence and emotional intelligence,
assumed in Hypothesis 1, was not confirmed.

Intelligence was not associated with EC in most of its dimensions: only a negative
correlation of VIQ with the Novelty scale was found (r=-.22, p=.019). Whereas all
scales of EI were significantly correlated to the EC scale of Effectiveness. We obtained
positive correlations for Well-Being (r=.41, p<.001) and Sociality (r=.39, p<.001)
and negative correlations for Emotionality (r=-.29, p<.001) and Decreased Self-
Control (i.e., positive with increased self-control) (r=-.27, p<.001). The EC scale of
Novelty was positively correlated with Sociality (r=.17, p<.001).

Implicit Theories of Emotions

Adherence to the incremental ITE correlated with two scales of EI: positively with
Sociality (r=.21, p=.006) and negatively with Decreased Self-Control (r=-.27,
p<.001). Also, ITE was related to the EC scale of Effectiveness (r=.19, p=.010).

Self-Assessments Relations with EI, ITE, and EC

SAC positively correlated with EI scales of Sociality (r=.22, p=.002) and EC — Nov-
elty (r=.19, p=.010). SAI was also associated with the EI scales of Well-Being (r=.16,
p=.046) and Sociality (r=.23, p=.001) and negatively with the Decreased self-control
(r=-.16, p=.046). Also, SAI was positively associated with two of the five EC scales:
Emotional Preparedness (r=.18, p=.019) and Emotional Diversity (r=.16, p=.033).

Intelligence and Emotional Intelligence Predict Emotional Creativity
and Self-Assessment

To test more complex hypotheses, we reduced measurement dimensions for the EI
data using exploratory factor analysis. KMO test for EI scales showed high suitability

! The basis for such a data transformation was the understanding of regression residuals as a fraction

of the variance of the corresponding variables not related to the variability of model predictors.
Thus, when evaluating associations between variables for which gender and age effects have been
established, the use of regression residuals allows us to analyze variances adjusted for general de-
mographic effects.
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for factor analysis (overall MSA =.79, MSA for scales varied from .77 to .81). We
performed maximum likelihood factor analysis to extract one factor that unified the
TEIQue scales (TLI=1.024, 47% of variance explained) and calculated factor scores
for each participant as an integral measure of the EI trait.

We performed a series of linear regression analyses with Benjamini-Hochberg
correction for Type I error in the significance of the F-statistics. In every regression
model, EC scales, SAI, and SAC were the dependent variables, and FIQ, VIQ, and
the integral measure of the EI trait were included as predictors. The results presented
in Appendix Table C showed that the regression models for Authenticity, Emotional
Preparedness, Novelty, and Emotional Diversity did not fit the data.

We obtained a significant positive effect of Emotional Intelligence on the EC Ef-
fectiveness scale (3=.51,t=5.96, p(t) <.001), a significant positive effect of fluid intel-
ligence on SAI (B=.22, t=2.80, p(t)=.006), and a significant positive impact on SAC
of both verbal (B=.17, t=2.08, p(t) =.040) and emotional (f=.22, t=2.50, p(t) =.014)
intelligence. We can accept Hypothesis 1 with limitations concerning the relationship
between Emotional Intelligence and Emotional Creativity, as well as between types of
IQ and Self-Assessed Intelligence.

Self-Assessments Predict Emotional Creativity

We performed a series of linear regression analyses with Benjamini-Hochberg correc-
tion for Type I error in the significance of the F-statistics. In each regression model,
each of the EC scales was the dependent variable, and SAI, SAC, and their interaction
were included as predictors. The results presented in Appendix Table D showed that
a significant effect of SAI and SAC was found only for the EC Novelty scale. Figure 1
demonstrates the direction of obtained effects. For participants with medium and
high self-assessed intelligence, Novelty scores increased in proportion to SAC scores,
whereas for participants with low SAI, we obtained the opposite effect.
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Figure 1. SAT and SAC effects on EC Novelty scale
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SAI and SAC Mediate Intelligence Impact on Emotional Creativity

Path analysis was performed using structural equation modeling implemented in the
lavaan package in R (Rosseel, 2012). We used maximum likelihood estimation with
the NLMINB optimization method. Missing values in the data were listwise deleted.
The model tested included linear regression equations with each of the EC scales as
the dependent variable and both types of intelligence, SAI and SAC, as predictors.
Additionally, we specified in the tested model expected covariations between difter-
ent types of intelligence and between self-esteem. The tested model demonstrated
satisfactory fit indices: x2(df) =.924 (2), p=.63. In Figure 2 we report only significant
estimations for obtained effects.

|Emotiona| Preparednessl | Emotional Diversity | | Effectiveness Novelty

19%

27

22% a7*

Figure 2. SAT and SAC mediate Intelligence impact on Emotional Creativity

Our results showed that in a complex model that included both the levels of
various types of intelligence and the levels of self-esteem, new specific relationships
between the studied variables were revealed. First, we verified the effect of FIQ on
SAI the effect of VIQ and EI on SAC, and the effect of EI on the EC Effective-
ness scale. Second, we verified the effect of SAC on the EC Novelty scale. The new
findings compared to the previous analysis results were positive SAI effects to EC
scales of Emotional Preparedness and Emotional Diversity. In addition, our analy-
sis showed that verbal intelligence had a negative direct effect on the EC Novelty
scale, but a positive indirect effect on scores on this scale through SAC, which was
also positively affected by EI. Thus, we confirmed Hypothesis 3 about the mediation
effect of self-assessments of intelligence and creativity on the contribution of Intel-
ligence to Emotional Creativity. We can argue that the Emotional Intelligence trait
and Verbal Intelligence had both direct and indirect effects on Emotional Creativity,
while Fluid Intelligence had only an indirect effect on Emotional Creativity through
the level of Self-Esteem.



72 Kornilova, T.V., Chumakova, M.A., Maksarova, L.B.

Implicit Theories of Emotions Mediate Emotional Intelligence Impact on Emotional
Creativity
We performed path analysis using the same technique as in the previous analysis. Ad-
ditionally, we specified in the tested model expected covariations between different
types of intelligence.

The tested model demonstrated satisfactory fit indices: c*(df) =1.124 (2), p=.57.
In Figure 3, we report only significant estimations for obtained effects. Our analy-
sis revealed no significant mediation effects of ITE. However, we obtained expected
positive EI effect for the Effectiveness scale and positive EI effect for the ITE scores.
Thus, we can reject Hypothesis 4.

T

Emotional Preparednessl | Emotional Diversity | | Effectiveness | | Authenticity | | Novelty
A A

A9Fx* —.25%*
ITE

FIQ ViQ

Figure 3. Implicit Theories of Emotions (ITE) mediate EI impact on Emotional Creativity

Pathway Model vs. Regression Model

In our previous analysis, we found that ITE had no direct effect on EC scores. Thus, it
can be assumed that implicit theories of controllability of emotions were not involved
in the system of relations of the studied variables. To test Hypothesis 5, we construct-
ed two competing models with EC scales as dependent variables and Intelligence and
Self-Esteem scores as predictors.

We reduced both models to structural relations with significant coeflicients ob-
tained in the first step and evaluated the fit indices for both reduced models. Analysis
results are presented in Table 2. The reduced pathway model demonstrated better fit
indices for both c*-statistics and information criteria than the reduced regression
model. Thus, we can assume that our Hypothesis 5, about more accurate reflection
of the structure of relationships between the studied constructs by the model, with
the inclusion of mediator effects of self-assessments, has been verified. The reduced
pathway model with significant effects is presented in Figure 4.
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Table 2
Pathway Model vs. Regression Model

Index Regression full / Regression folrn;{lsx delt'a Pathway f {)nttilelx delt_a .
Pathway full significant [ or egression significant or rataway signi
significant model ficant model
c? .924 42.28 36.458

df(c?) 2 28 28

p(cd) 630 041 1106

AIC 4059.005 4048.361 -1.644 4044.539 -14.466

BIC 4247.829 4159.257 -88.572 4158.433 -89.396
SABIC 4048.458 4042.166 -6.292 4038.177 -1.281

P
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Figure 4. Intelligence, Emotional Intelligence, and Self-Assessed Intelligence and Creativity
predict different domains of Emotional Creativity

Discussion

This is the first comprehensive study of the relationship among Intelligence, Self-
Assessment of Intelligence and Creativity, Emotional Creativity, and Implicit Theo-
ries of Emotions. Unlike other works, we were able to establish not only the direct
contributions of both types of intelligence to EC, but also their contribution, through
mediation of Self-Assessments of Intelligence and Creativity.

We found fewer associations of cognitive abilities with personality traits than ex-
pected. We do not support the allegedly closer relationship of crystallized (verbal)
intelligence with personality, established using other questionnaires — in particular,



74  Kornilova, T.V., Chumakova, M.A., Maksarova, L.B.

the Big Five questionnaire (Rammstedt et al., 2020). Supporting Stankov’s (Stankov,
2018) move beyond the lexical approach in defining personality traits to establish
connections between intelligence and personality and supporting the trend towards
including EI in this connection (Colom et al., 2019), we implemented a transition to
different levels of regulation — self-esteem and implicit theories.

Existing research suggests that EI should be associated with increased intelligence
in problem solving — more active situation modification, reappraisal, and distraction
control, but with less rumination (Bucich & MacCann, 2019; Pefia-Sarrionandia et
al,, 2015). In our study, we did not find a significant increase in EI scores with an
increase in intelligence. Additionally, we have not found any direct correlations be-
tween intelligence and EC scales except for the single negative correlation between
VIQ and the Novelty scale. This finding corresponds to the assumption that people
with high verbal intelligence may experience fewer new emotions (or distinguish
them worse, which is manifested in questionnaire responses).

We accept Hypothesis 1 in terms of intelligence impact on self-assessed intelli-
gence and creativity. Our data indicate that direct SAC, although associated with SAI,
has its own domain specificity: SAI was predicted by fluid intelligence, while SAC
was predicted by verbal and emotional intelligence.

We accept Hypothesis 2 — about the role of self-assessments as predictors of EC.

Our analysis of the indirect influence of intelligence on emotional creativity via
SAT and SAC showed that self-esteem significantly mediates this relationship; thus,
Hypothesis 3 is accepted. Moreover, SAI and SAC correspond to different domains
of emotional creativity. Self-assessment of intelligence provided the association of
Fluid Intelligence with Emotional Preparedness and Emotional Diversity, while self-
assessment of creativity mediated the association between Verbal and Emotional In-
telligence and Novelty in the emotion creation process. We also found that SAC pro-
vided a positive pathway from Verbal Intelligence to Novelty in Emotional Creativity,
as opposed to a negative direct effect of Verbal Intelligence on the same Emotional
Creativity component. This finding supports the assumption of the integrative role of
a person’s self-awareness in the regulation of creative processes. It is the reflection of
one’s intellectual abilities at the level of a person’s self-awareness that regulates Emo-
tional Creativity to a greater extent than directly intellectual abilities and personality
traits.

Our Hypothesis 4 about a mediation effect of Implicit Theories of Emotions in
relationships between Emotional Intelligence and Emotional Creativity was rejected.
We could not show any additional indirect effects of Emotional Intelligence on EC
scales through implicit theories. Thus, the trait EI is an essential independent compo-
nent of emotional Creativity manifestation in its effectiveness domain.

An Integrative Model for the Regulation of Emotional Creativity by Different
Types of Intelligence Allowed for a Clearer Understanding of the Relationships
between Multi-Level Processes

The main theoretical assumption of the study was the inclusion of the level of self-
awareness, represented by self-assessments of intelligence and creativity and implicit
theories of emotions in the system of connections between different types of intel-
ligence and emotional creativity.
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In Emotional Creativity, we can distinguish domains with different levels of con-
nection with different types of intelligence. The effectiveness of Emotional Creativity
shows the closest direct relations with Emotional Intelligence. The authenticity of
emotion creation seems to be the most independent from the Intelligence-Emotional
Creativity domain. The novelty of the created emotions can be suppressed by higher
levels of Verbal Intelligence, but at the same time can be maintained by higher Verbal
Intelligence combined with Emotional Intelligence through self-assessment of cre-
ativity. Emotional preparedness, which is the capacity to understand and learn about
one’s own and others’ emotions, and emotional diversity are linked to fluid intelli-
gence through intelligence and self-esteem.

Thus, we can assume that the emotion creation process should be considered
as a complex integrative phenomenon, with different domains regulated simultane-
ously by different types of intelligence through their reflection at the level of self-
consciousness.

Conclusion

We showed that the intelligence impact of emotional creativity was mediated by self-
esteem in intelligence and creativity.

In relation to unity of intelligence and affect, we have given a strong argument for
a multilevel integration of processes behind the interactions between cognitive and
emotional spheres, as well as between more conscious and less conscious processes.
We empirically supported the idea of the need for a multiple component analysis in
each of the concepts under consideration — emotional intelligence, emotional cre-
ativity, implicit theories, and self-assessments of intelligence and creativity.

Limitations

The main limitation of our study was the general participants’ interest in psychology
due to their majoring in this field. Thus, further investigation on different samples is
needed.

The obtained model indicators are not sufficiently strong, and improvements may
be possible by expanding the samples. At the same time, these models help clarify in-
ter-level transitions within the diversity of the studied processes, which conventional
correlation analysis does not allow.

Data on the effects of direct self-assessments of intelligence and creativity on oth-
er studied variables allow us to consider them as a link between intellectual abilities,
emotional creativity, and belief in the controllability of emotions. However, in our
study, not all the participants took the ICAR intelligence test. And perhaps we would
get more reliable results with the full design.
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Background. In the competitive world of emerging athletes, performance is crucial; Keywords:
in sports, it is essential. However, under the spotlight of competition, performance athletic
anxiety lurks as the unseen rival every athlete must conquer. Two important factors identity,
are fundamental to this dynamic—athletic identity and perceived coaching styles. perceived
Athletic identity becomes an athlete’s armor, while the coaching styles catalyze  coaching
transformation. Their alliance can either elevate performance or diminish it. styles,
Objective. To investigate the relationship between athletic identity, perceived ~ performance
coaching styles, and performance anxiety among university athletes. anxiety,
Design. Using a correlational research design, 353 university athletes (191 men, university
162 women, aged 18-25, M= 20.8, SD= 1.78) were recruited through non-probabili- athletes,
ty purposive sampling from various universities. The athletic identity measurement  sports
scale (AIMS), leadership scale for sports (LSS), and sport anxiety scale-2 (SAS-2) psychology

were used to measure the constructs; the athletes also completed a demographic
information sheet and provided informed consent.

Results. The Pearson product moment correlation results indicated a signifi-
cant negative correlation between athletic identity and performance anxiety, while
perceived coaching styles were significantly positively correlated with performance
anxiety. The moderation analyses revealed that training and instruction, social
support, democratic behavior, and positive feedback significantly moderated the
relationship between self-identity and performance anxiety. Additionally, training
and instruction and autocratic behavior significantly moderated the relationship
between negative affectivity and performance anxiety.

Conclusion. This study underscores the importance of understanding the dy-
namics between athletic identity, perceived coaching styles, and performance anxi-
ety to optimize athletic performance and reduce performance anxiety among uni-
versity athletes.
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Introduction

In the competitive world of emerging athletes, the significance of performance in
sports cannot be understated; as Weinberg and Gould (2014) proposed, in the world
of competitive sports, performance is everything. It is the driving force behind an
athlete’s quest for greatness, and it is the ultimate measure of their abilities. Perfor-
mance serves as the foundation upon which athletes build their achievements and ac-
complishments and is the result of their dedication, hard work, and persistent effort
to achieve excellence (Chelladurai, 1980). The impact of anxiety in sports has long
captivated the attention of coaches, athletes, and researchers. Performance anxiety
can cast a shadow of doubt over even the most talented and dedicated athletes, creat-
ing a hurdle that can hinder their ability to showcase their true potential (Smith &
Smoll, 1990). The research seeks to uncover the crucial role of perceived coaching
styles in influencing performance anxiety among athletes and to change the nature of
the relationship between athletic identity and performance anxiety.

The interaction between athletic identity, perceived coaching styles, and perfor-
mance anxiety can be understood through the lens of self-determination theory. It
can help to make sense of how athletes’ athletic identity and their perception of dif-
ferent coaching styles may impact levels of performance anxiety. The self-determi-
nation theory (Deci & Ryan, 2000) focuses on intrinsic motivation and three basic
psychological needs — autonomy, competence and relatedness. In the context of
sports, the fulfillment of these needs boosts athletes’ performance and wellbeing.
When athletes feel autonomous, confident in their competence, and connected to
others, they are intrinsically motivated, which increases engagement and decreases
worry about performance (McDonough & Crocker, 2007; Vallerand & Losier, 1999).
Athletic identity is the degree to which an athlete identifies with their sport, and it
also plays a major role in motivation. Athletes who strongly identify with their ath-
letic role are more likely to pursue sports for enjoyment and not as an obligation,
enhancing their intrinsic motivation and performance. Coaching styles play a key
role in the fulfilment of athletes’ psychological needs. A coaching style that sup-
ports autonomy leads to independence and positive reinforcement, which fulfills
the needs for autonomy, competence, and relatedness. However, a style that con-
trols autonomy pressurizes athletes, leading to burnout and performance anxiety by
changing their motivation from intrinsic to controlled (Schutte & McNeil, 2015).
This theory illustrates how athletic identity and coaching styles influence the per-
formance and anxiety levels of athletes in sports. With the understanding of these
dynamics, the athletes’ performance and overall wellbeing can be enhanced in the
competitive sports environment.

The performance of athletes is influenced by both extrinsic and intrinsic factors
(Almagro et al., 2020). Athletic identity, an intrinsic factor, plays a fundamental role
in an athlete’s self-identity and connection to their sport. How they identify them-
selves as athletes, their sense of belonging, and their investment in their sport can im-
pact their susceptibility to performance anxiety. On the other hand, coaching styles,
as an extrinsic factor, can greatly influence an athlete’s performance and ultimately
their level of performance anxiety. The way coaches interact with athletes, provide
support, and create a positive and empowering environment can significantly alle-
viate or exacerbate performance anxiety. When coaches provide harsh feedback to
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the athletes who are afraid of failure and rejection, it can pose a threat to the athletic
environment and provoke high levels of unpleasant emotions, which can increase
the athletes’ level of performance anxiety (Passer, 1988; Roberts, 1986). On the oth-
er hand, athletes who perceive that their coaches support their efforts, enjoy sports
more than those who have less favorable relationships with their coaches (Scanlan &
Lewthwaite, 1986; Smoll et al., 1993).

Athletic identity is the degree of personal connection to sports (Edison et al.,
2021). When a person truly embraces the athlete’s position and begins to identify
with it, it starts to affect their participation in sport, their definition of themselves
as athletes, and their pursuit of the sport; eventually, the meaning that that identi-
fication offers to their life is also affected (Haslam et.al, 2021). This was first con-
ceptualized and rigorously examined by Brewer et al. (1993), who proposed that
athletic identity can be defined as the extent to which an individual identifies with
the athletic role. Ronkainen et al. (2016) suggested that athletic identity can be best
understood as a multidimensional construct. Additionally, athletic identity can also
function as a cognitive framework for coping mechanisms, information interpreta-
tion, and behavior that supports the athletic role (Heird & Steinfeldt, 2013). Brewer
et al. (1993) explained athletic identity according to its social, cognitive, and be-
havioral components and in terms of self-identity, social identity, exclusivity, and
negative affectivity. The self-identity of an athlete refers to the definition of who
they are as a person; it builds their general self-concept (Chen et al., 2010). Social
identity can be defined as the social role of an athlete, indicating that this identity is
mostly generated through critiques by others, such as parents, coaches, teammates,
and spectators and is affected by the perceptions of significant others (Brewer et
al., 1993). Exclusivity refers to how heavily athletes rely on their athletic position
relative to other roles, e.g., as a friend, in their occupation, etc. (Brewer et al., 1993).
Negative affectivity refers to the degree to which one feels negative emotions be-
cause of the undesired results in sports, e.g., when an athlete is unable to train or
compete (Brewer et al., 1993). According to Vallerand and Losier (1999), the moti-
vational environment fostered by the coach also impacts the thoughts, feelings, and
behaviors of athletes. An individual’s level of athletic identity becomes stronger with
their level of motivation.

The role of the coach is critical for an athlete in terms of their performance, as the
coach provides guidance, support, and structure for an athlete and helps the athlete
to reach their maximum potential (Davis et al., 2018). Coaches use different styles
when leading, motivating, and mentoring athletes, and these styles can vary accord-
ing to the sport, the level of competition, and the athlete’s needs. Different coaching
styles will have different effects on the athletes, and the coach must know which style
to use in which situation and how these styles are being perceived by the athletes
(O’'Neil & Hodge, 2019). The concept of perceived coaching styles refers to the way
in which coaches are perceived by the players in terms of how they coach and/or
the environment in which they coach. Enhancing the athlete’s performance level is
considered to be one of the most essential roles of a coach. Training and instruction
can be viewed as a type of coaching behavior that focuses on assisting with intense
and rigorous training; teaching athletes the skills and strategies of the sport; and ex-
plaining the dynamics among the teammates and organizing and arranging their ac-
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tivities to help them perform better. Democratic behavior can be viewed as a type of
coaching behavior that is defined by the extent to which the coach permits athletes
to be involved in decision making, practice methods, and game strategies and tactics.
Autocratic behavior can be defined as a type of coaching behavior that is focused
on independent decision making and emphasizes personal authority. Social support
can be characterized as a type of coaching behavior in which the coach is concerned
with the wellbeing of each and every athlete, a harmonious team environment, and
friendly connections with the team members. Positive feedback can be defined as a
type of coaching behavior which reinforces athletes, in which the coach recognizes
and rewards their good performance (Chelladurai & Saleh, 1980).

The different coaching styles used by the coaches can greatly influence an athlete’s
experience of anxiety. The way coaches interact with athletes and create a positive
environment can significantly alleviate or exacerbate performance anxiety (Tsai &
Chen, 2009). Performance anxiety is the mental state experienced when a person
feels anxious and tense before, during, or after an event or performance. It is expe-
rienced by an individual who is apprehensive and afraid of failure and affects those
who are typically susceptible to anxiety, particularly in scenarios involving public
disclosure and competitive examination (Wilson & Roland, 2002). Sports perfor-
mance anxiety can be typically defined as a negative emotional condition that arises
in response to the stress of having to perform a task under pressure. It is experienced
by athletes at any stage of performance and is frequently thought of as a normal reac-
tion when an athlete’s performance and abilities are being evaluated (Smith & Smoll,
1990). According to Smith and Smoll (1990), sports-related anxiety is a distressing
response that is linked with the stress of participating in sport and is made up of so-
matic components, such as the intensity of physical activity. It is a negative reaction
that is commonly associated with the pressure of engaging in sports and involves
cognitive factors, such as anxious thoughts and concerns. The difficulties faced by
athletes in focusing on task-relevant cues, such as instructions by the coach, chang-
ing game situations, and cues related to performance, can also lead to performance
anxiety (Smith et al., 2006).

Literature Review

Numerous studies have been conducted in the field of sports psychology, includ-
ing those on sports identity, perceived coaching styles, and performance anxiety in
sports. Previous studies have explored athletic identity, perceived coaching styles,
and performance anxiety, but have not examined the association between these three
variables among Pakistani university athletes.

Performance Anxiety

A research study conducted by Mercader-Rubio et al. (2023) investigated the rela-
tionship between levels of somatic anxiety, cognitive anxiety, and self-efficacy and
the basic psychological needs of university athletes. The main findings revealed a
consistent and significant relationship between self-efficacy and basic psychological
needs. However, when considering cognitive anxiety, somatic anxiety, and autonomy;,
a similar relationship was not observed. Another study was conducted by Jooste et
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al. (2023) to explore the relationship between emotional intelligence and competitive
anxiety in a sample of senior-level South African female hockey players. According
to the findings, athletes who are more adept at controlling their own emotions as
well as those of others are more likely to observe a decrease in cognitive anxiety and
somatic anxiety. Moreover, research to explore sports-related anxiety in athletes was
conducted by Ahmad and Safdar (2020), where the goal of the study was to examine
the connections between competitive anxiety, goal orientation, and motivation in
Pakistani domestic cricket players. According to the findings, ego orientation had a
close connection with competitive anxiety when the athletes believed their abilities
were sufficient to meet the demands of the circumstances.

Athletic Identity

A study conducted by Hayes et al. (2023) examined the relationship between athletic
identity and psychological distress and the moderating role of social support and
self-compassion in this relationship among college athletes. The findings suggest-
ed that self-compassion and social support help to improve the negative effects on
psychological wellbeing when athletic identity is disrupted. Ballesteros et al. (2022)
conducted a study in which the goal was to examine the relationships between a
student athlete’s academic and athletic identities and their overall wellbeing (e.g.,
optimism and happiness levels) and athletic wellbeing (e.g., satisfaction with one’s
performance in a sport). Unexpectedly, athletic identity and sports wellbeing were
found to be negatively correlated. Moreover, Haq and Kamran (2022) conducted
research to investigate the relationship between athletic identity and life satisfac-
tion in Pakistani athletes. The study’s goal was to find out whether athletic identity
predicts life satisfaction among athletes or not. The results showed that there was no
variation found in life satisfaction scores regardless of the type of sports or the level
of competition.

Perceived Coaching Styles

To understand how coaching styles are perceived by players and how achievement
motivation is related to it among Pakistani basketball players, Atta et al. (2021) con-
ducted extensive research on these athletes. The findings showed that a strong link
was observed between the perceived coaching styles and achievement motivation.
A study conducted by Keatlholetswe and Malete (2019) explored the relationship be-
tween coaching, perceived coaching styles, and team performance. This study looked
at how players perceived coaches’ leadership styles, team environment, and the per-
formance of their team throughout a soccer season. The results demonstrated that
player opinions/perceptions of the coaches’ usage of all six leadership styles (demo-
cratic behaviors, positive feedback, training and instruction, situation consideration,
social support, and autocratic behaviors) were predicted when the coaches rated
themselves higher in technical efficacy. Another study was conducted by Kao and
Tsai (2016) to investigate the relationship between transformational leadership and
athletes” satisfaction. The study also focused on investigating the mediating role of
coaching competency between coaches’ transformational leadership and the athlete’s
satisfaction (participation, performance, treatment, and training satisfaction). The
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results revealed that the coaches’ transformational leadership showed positive effects
on coaching competency. Coaching competency was also proven to have a mediating
effect between the positive effects of the coaches’ transformational leadership and
the athlete’s satisfaction. The present research was conducted to address these gaps
by investigating how athletic identity correlates with performance anxiety and how
perceived coaching styles can play a role in changing the nature of this relationship
in a sample of Pakistani university athletes.

Hypotheses

1. There is a relationship between athletic identity (self-identity, social identity, ex-
clusivity, and negative affectivity), perceived coaching styles (training instruction,
democratic behavior, autocratic behavior, social support, and positive feedback
behavior), and performance anxiety (somatic anxiety, worry, and concentration
disruption) among university athletes.

2. Perceived coaching styles moderate the relationship between athletic identity and
performance anxiety in university athletes.

3. Demographic variables (gender, experience, duration, type, and categories of
played sport, etc.) are likely to have an impact on performance anxiety among
university athletes.

Methods

Participants

The present study used a correlational (cross-sectional) research design. A sample
comprising 353 athletes, calculated using G* power (Faul et al., 2009) and consist-
ing of both men=191 and women=162 in the age range of 18-25 (M=20.8, SD=1.78)
years, was recruited from different public and private institutes in Pakistan, using
a nonprobability purposive sampling technique. The study included athletes who
played their respective sports at the college level and were selected for the univer-
sity’s sports team based on trials conducted by sports coaches. However, athletes who
played at the international or national levels, alumni athletes, and physically handi-
capped athletes were excluded from the study.

Procedure

The study plan was approved by the university’s research committee. Data collec-
tion involved visiting public and private universities, where the participants received
informed consent forms and were briefed on the research. All 353 participants com-
pleted paper questionnaires with a 100% response rate. For the statistical analysis,
the PROCESS macro was utilized for moderation analysis and interaction effects.
The data were analyzed using IBM SPSS version 26 (Statistical Package for Social
Sciences).

Questionnaires
Athletic Identity Measurement Scale (AIMS). This scale was developed by Brewer et
al. (1993) and is used to measure athletic identity. It comprises 10 items scored on a
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7-point scale (1= strongly disagree, 7= strongly agree) and consists of four subscales
(self-identity, social identity, exclusivity, and negative affectivity), which represent the
social, cognitive, and affective aspects of athletic identity. According to the evidence
obtained by Brewer et al. (1993), the Cronbach’s alpha calculation for the AIMS
shows internal reliability, a= .93.

Leadership Scale for Sports (LSS). This scale was developed by Chelladurai and
Saleh (1980) to measure the athletes’ preferences for particular leadership behaviors
exhibited by their coaches and their perceptions of the actual coaching behaviors
of their coaches. It can also be used to measure a coach’s perception of their own
coaching behavior. This questionnaire comprises 40 items scored on a 5-point scale
(I=never, 5=always) that consists of 5 subscales (training and instruction, autocratic
behavior, democratic behavior, social support, and positive feedback behavior). The
Cronbach’s alpha calculation shows internal consistency for training and instruc-
tion, a=.93; autocratic behavior, a=.79; democratic behavior, a =.87; social support,
a=.86; and positive feedback behavior, a=.92.

Sport Anxiety Scale 2 (SAS-2). This scale was developed by Smith et al. (2006) to
measure cognitive and somatic trait anxiety in sport performance settings. It com-
prises 15 items scored on a 4-point scale (1 =not at all, 4 =very much) that consists
of three subscales (somatic anxiety, worry, and concentration disruption). Each sub-
scale consists of five items. The Cronbach’s alpha calculation for SAS-2 shows internal
consistency, a=.91.

Results

Initially, descriptive statistics and reliability analyses were conducted for demo-
graphic characteristics, athletic identity, perceived coaching styles, and performance
anxiety. The Pearson product moment correlation coefficients were calculated to
explore the relationships among these variables, including demographic factors.
Finally, moderation analysis was performed to evaluate the moderating effect of
perceived coaching styles on the relationship between athletic identity and perfor-
mance anxiety.

The sample consisted of 353 university students with an average age of 20.8 years
(SD=1.78). Their mean CGPA was 3.2 (SD =.36). The athletes in the sample had an
average playing duration of 15.99 months (SD=9.84) at their current institute and
a total professional playing experience of 51.78 months (SD=16.62). They played
an average of 2.63 hours per day (SD=1.13). Among the participants, 191 (54.11%)
were male, and 162 (45.89%) were female. A majority, 288 (81.59%), were from pub-
lic universities, while 65 (18.41%) were from private institutions. Regarding living
arrangements, 237 (67.14%) were day scholars, and 116 (32.86%) were hostel res-
idents. Most (263, 74.5%) reported an urban background, while 90 (25.5%) came
from rural areas. Sports participation varied: 142 (40.23%) played badminton, 70
(19.83%) cricket, 44 (12.46%) football, 34 (9.63%) basketball, 26 (7.37%) table tennis,
19 (5.38%) volleyball, 11 (3.12%) futsal, 4 (1.13%) chess, and 3 (0.85%) tennis. Most
of the athletes (254, 71.95%) played team sports, 30 (8.5%) played individual sports,
and 69 (19.55%) played both.
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Table 1
Descriptive statistics of the demographic characteristics of the sample (N=353)

Variable f (%) M SD

Age (years) 20.8 1.78
CGPA 3.2 .36
Current Playing Duration (Months) 15.99 9.84
Professional Playing Experience (Months) 51.78 16.62
Daily Playing Hours 2.63 1.13
Gender

Women 162 45.89

Men 191 54.11
Type of University

Public 288 81.59

Private 65 18.41

Living Arrangement
Hostel Resident 116 32.86
Day Scholar 237 67.14

Living Status

Rural 90 25.5
Urban 263 74.5
Played Sports
Basketball 34 9.63
Badminton 142 40.23
Football 44 12.46
Volleyball 19 5.38
Cricket 70 19.83
Table tennis 26 7.37
Tennis 3 0.85
Chess 4 1.13
Futsal 11 3.12
Sports Type
Individual sports 30 8.5
Team sports 254 71.95
Both 69 19.55

Notes: f=frequencies of demographic variables, % = percentage, M= mean, and SD= standard deviations
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Table 2

91

Descriptive statistics and reliability analysis of athletic identity (social identity, self-identity,
negative affectivity, exclusivity), perceived coaching styles (training and instruction, democratic
behavior, autocratic behavior, social support, positive feedback), and performance anxiety
(somatic anxiety, worry, concentration disruption) (N=353).

Range
Variabl k M SD
arianles Actual Potential
Athletic Identity 10 - - - - -
Social Identity 2 8.61 321 2-14 2-14 .70
Self-Identity 3 13.03 451 3-21 3-21 .75
Negative Affectivity 2 9.12 3.33 2-14 2-14 .76
Exclusivity 3 12.32 4.56 3-21 3-21 .79
Perceived Coaching Style 40 - - - - -
Training and Instruction 13 31.90 9.14 13-56 13-65 .82
Democratic Behavior 9 22.69 6.14 9-39 9-45 71
Autocratic Behavior 5 14.49 4.27 5-25 5-25 .75
Social Support 8 22.16 5.50 9-40 8-40 73
Positive Feedback 5 11.88 3.98 5-22 5-25 72
Performance Anxiety 15 29.50 8.36 15-52 15-60 .84

Notes: k= number of items, M =mean, SD = standard deviation, and o= Cronbach alpha reliability

Table 3

Bivariate correlation between athletic identity (social identity, self-identity, negative affectivity,
exclusivity), perceived coaching styles (training and instruction, democratic behavior, autocratic
behavior, social support, positive feedback), and performance anxiety (somatic anxiety, worry,
concentration disruption) (N=353)

Variables 2 3 4 5 6 7 8 9 10

Athletic Identity

1. Social Identity 677 31" 357 —06 -05 -01 -06 -.06 -207"

2. Self-Identity - 377 437 157 -095 -.014 -07 -.157 -287

3. Negative Affectivity - 327 -13 -177 02 -09 18" -.06

4. Exclusivity - 00 -06 -100 -14" .02 -.09
Perceived Coaching Style

5. Training and Instruction - 727 27 54T 72T 367

6. Democratic Behavior - 387 577 63 297

7. Autocratic Behavior - 437 247 10

8. Social Support - 407 16"

9. Positive Feedback - 31

10. Performance Anxiety

*p<.05, ¥p<.01, ***p<.001
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The Cronbach’s alpha reliabilities for the athletic identity subscales ranged from
.70 to .79, and for the coaching style subscales, they ranged from .71 to .82; for per-
formance anxiety, the reliability was .84.

The Pearson product moment correlation in Table 3 shows that social identity
was found to be negatively correlated with performance anxiety. Self-identity showed
a negative association with training and instruction, positive feedback, and perfor-
mance. Negative affectivity was found to be negatively correlated with training and
instruction, democratic behavior, and positive feedback. Exclusivity was found to be
negatively related to autocratic behavior, social support, somatic anxiety, and wor-
ry. Training and instruction, democratic behavior, autocratic behavior, social sup-
port, and positive feedback were found to be positively correlated with performance
anxiety.

Table 4

Regression analysis examining the interaction effect of athletic identity (social identity, self-
identity, negative affectivity, exclusivity) and perceived coaching style (training and instruction,
democratic behavior, autocratic behavior, social support, positive feedback) on performance
anxiety (somatic anxiety, worry, concentration disruption) (N=353)

Performance Anxiety

Variables I SE 95 % CI
Athletic Identity - - -
Social Identity -79 .60 [-.1.97, .39]
Self-Identity —3400% .09 [-.58, -.21]
Negative Affectivity 93 2.43 [-5.71,.03]
Exclusivity 41 2.56 [-4.63, 5.46]
Perceived Coaching Style - - -
Training and Instruction 25%0% .04 [.01,.31]
Democratic Behavior 324 .06 [.19, .45]
Autocratic Behavior .16* .09 [.02,.35]
Social Support .16* .07 [.07,.31]
Positive Feedback A6 .10 [.25, .66]
Interaction
Self-Identity x Training and Instruction -.01* .01 [-.03,-.001]
Self-Identity x Democratic Behavior -.03* .01 [-.05, -.001]
Self-Identity x Social Support -.04%* .01 [-.07,-.01]
Self-Identity x Positive Feedback -.04* .02 [-.09, -.001]
Negative Affectivity x Training and Instruction -.02* .01 [-.05, -.001]
Negative Affectivity x Autocratic Behavior .04* .02 [-.01,.10]
R? 259
F 3.88%**

*p<.05,%p<.01, **p<.001
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The results of the moderation analysis showed that the main effect of athletic
identity, including its subscale (self-identity), was found to be a positive predictor
of performance anxiety. Furthermore, the main effects of perceived coaching styles,
including its subscales (training and instruction, democratic behavior, autocratic be-
havior, social support, and positive feedback), were found to be positive predictors of
performance anxiety.
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For further analysis, the effects of the interactions between athletic identity (so-
cial identity, self-identity, negative affectivity, exclusivity) and perceived coaching
styles (training and instruction, democratic behavior, autocratic behavior, social sup-
port, positive feedback) on performance anxiety (somatic anxiety, worry, concentra-
tion disruption) were examined; it was found that effect of the interaction between
self-identity and training and instruction on performance anxiety was significant.

The interaction plots show that the relationship between self-identity and perfor-
mance anxiety is increasingly negative at low, moderate, and high levels of training
and instruction, social support, positive feedback, and democratic behavior, with a
stronger negative relationship at high levels of these coaching styles. Additionally, the
relationship between negative affectivity and performance anxiety is negative at high
levels of training and instruction and positive at low levels. Conversely, this relation-
ship is positive at high levels of autocratic behavior and negative at low levels.

Table 5

Independent sample t-test comparing performance anxiety (somatic anxiety, worry, concentration
disruption) across genders (N=353)

Men Women
Variables (n=191) (n=162) t (351) P Cohen’s d
M SD M SD
Performance Anxiety 26.81 7.82 32.68  7.87 7.00 .000 74
Somatic Anxiety 8.57 2.97 10.69  3.14 6.53  .000 .69
Worry 9.44 343 11.26  3.22 5.11 .000 .54
Concentration Disruption 8.81 2.85 10.73  3.27 5.90 .000 .63
Athletic Identity
Self-Identity 1434 410 11.48 450 -6.22  .000 4.29
Social Identity 9.17 3.06 7.95 327  -3.62 .000 3.15
Exclusivity 1312 453 1137 442 -3.64 .000 4.48
Negative Affectivity 9.68 3.32 8.45 323 -349 .000 3.28
Perceived Coaching Style
Training and Instruction 30.17 8.45 33.93 9.53 3.92 .000 8.96
Democratic Behavior 21.87 6.02 23.64  6.15 2.72 .007 6.08
Autocratic Behavior 1440 433 1459 421 41 .679 4.27
Social Support 2122 535 2325 547 3.50  .000 5.41
Positive Feedback 11.15  3.72 12.74 410 3.81 .000 3.90

Notes: M=mean, SD= standard deviation, p= significance level

There were significant differences found in terms of performance anxiety and its
subscales (somatic anxiety, worry, and concentration disruption) between men and
women, as performance anxiety and its subscales were found to be higher in women
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compared to men, with a medium effect size. Furthermore, there were significant
differences found in terms of athletic identity subscales (self-identity, social identity,
exclusivity, and negative affectivity) between the men and women, as these variables
were found to be higher in men compared to women, with a large effect size. The
results showed that there were significant differences found in terms of the perceived
coaching style subscales (training and instruction, democratic behavior, social sup-
port, and positive feedback); these variables were found to be higher in women com-
pared to men, with a large effect size, whereas the results showed that there were non-
significant differences in terms of autocratic behavior between the men and women.

Discussion

The study aimed to investigate the relationship between athletic identity, perceived
coaching styles, and performance anxiety among university athletes. The discussion
included a presentation of the previous research that may have an impact on the
findings.

Firstly, it was hypothesized that a relationship exists between athletic identity (so-
cial identity, self-identity, negative affectivity, exclusivity) and performance anxiety
(somatic anxiety, worry, concentration disruption) among university athletes. The
findings indicated that athletic identity was negatively correlated with performance
anxiety. Specifically, social identity and self-identity were negatively correlated with
somatic anxiety, worry, and concentration disruption, with self-identity being a nega-
tive predictor of performance anxiety. These results align with those of O’Connor et
al. (2018), who found that a decline in athletic identity increased anxiety symptoms,
and Hanton et al. (2003), who reported lower anxiety levels in athletes with a strong
sense of self-identity and team identification. Exclusivity, defined as how strongly an
individual relies on their athletic identity relative to other roles (e.g, friend or occu-
pation), was found to have a non-significant relationship with performance anxiety.
This finding aligns with that of Masten et al. (2006), who stated that the weak defini-
tion of oneself in other roles does not significantly impact performance anxiety. Addi-
tionally, negative affectivity was negatively correlated with perceived coaching styles
(training and instruction), supporting Chelladurai and Saleh (1980), who found that
athletes with high negative affectivity perceived less benefit from coach instruction.

The study hypothesized that a relationship exists between perceived coaching
styles and performance anxiety among university athletes. The findings revealed that
positive feedback was positively correlated with worry and predicted higher perfor-
mance anxiety; thus, they were consistent with the findings of John and Schweitzer
(2021). Additionally, it was hypothesized that coaching styles would moderate the
relationship between athletic identity and performance anxiety. The study found that
high levels of training and instruction made the relationship between self-identity
and performance anxiety negative; this supports the findings of Masten et al. (2006)
and Price and Weiss (2000), who found that increased training and instruction en-
hances athletes’ skills and confidence by making them think they are capable enough
and reduces their anxiety. High levels of social support also made the relationship
between self-identity and performance anxiety negative, aligning with Bum and Shin
(2015), who found that social support reinforces the athlete’s sense of belonging and
validation and reduces cognitive anxiety before a game.
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Furthermore, the study also found that high levels of positive feedback made
the relationship between self-identity and performance anxiety negative, supporting
Hong (2008), who found that positive feedback reduces cognitive anxiety (worry) be-
cause positive feedback allows athletes to embrace their identity with confidence and
not fear, leading to a more positive self-concept. High levels of democratic behavior
also made the relationship between self-identity and performance anxiety negative;
this is consistent with Solstad (2018), who found that promoting athletes’ autonomy
increases self-perceived ability and reduces fear of failure, thereby reducing perfor-
mance anxiety. Lastly, it was hypothesized that demographic variables (gender, expe-
rience, duration, type, categories of played sport, etc.) are likely to have an impact on
performance anxiety among university athletes. The findings of this study indicated
that were differences found in performance anxiety between genders, where women
had higher performance anxiety compared to men. This finding coincides with re-
search conducted by Martinez-Gallego et al. (2022), which showed that female ten-
nis players had higher levels of somatic anxiety than male tennis players. This could
be due to the societal pressures women often face regarding performance, body im-
age, etc., which can lead to heightened levels of performance anxiety. Another study
also revealed that females reported higher levels of performance anxiety than males
(Abrahamsen et al., 2008).

Conclusion

There were significant relationships found between the subscales of athletic identity
(social identity, self-identity, negative affectivity, exclusivity), perceived coaching styles
(training and. instruction, democratic behavior, autocratic behavior, social support,
positive feedback) and performance anxiety (somatic anxiety, worry, concentration
disruption). The self-identity subscale emerged as a significant negative predictor of
performance anxiety, while all the subscales of perceived coaching styles were found
to be positive predictors of performance anxiety. Moreover, training and instruction,
democratic behavior, social support, and positive feedback significantly moderated
the relationship between athletic identity (self-identity) and performance anxiety.
Additionally, training and instruction, as well as autocratic behavior, significantly
moderated the relationship between athletic identity (negative affectivity) and per-
formance anxiety. The findings underpin Deci and Ryan’s (2000) self-determination
theory and can help to make sense of how athletes’ athletic identity and their percep-
tion of different coaching styles may impact levels of performance anxiety. A strong
athletic identity increases intrinsic motivation by satisfying the psychological needs
for autonomy, competence, and relatedness. The provision of autonomy support by
coaches helps to foster a motivational climate that decreases performance anxiety and
leads to optimal performance. On the other hand, the provision of controlling coach-
ing styles undermines these needs and creates anxiety and diminished performance.
With the understanding of these dynamics, coaches can not only promote confidence
and strengthen athletes’ athletic identity but also adopt coaching styles that enhance
their performance and overall wellbeing in the competitive sports environment.
This study highlights the importance of coaches developing a coaching style that is
democratic, supportive, and empowering rather than autocratic and controlling. By
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understanding the impact of coaching behavior on the performance of university
athletes, coaches can adapt an approach to create a positive and motivating environ-
ment for university athletes and help them succeed in their athletic performance.
The study can help raise public awareness about the significance of the presence of a
sports psychologist among university athletes by shedding light on the prevalence of
performance anxiety and its impact on university athletes. It emphasizes the signifi-
cance of providing coach training programs that focus on effective coaching behav-
iors to enhance the ability to manage performance anxiety among university athletes.

The scope of future research could be broadened by including a wider variety of
sports beyond the ones specified, such as cycling, marathon running, and weightlift-
ing. Additionally, examining recreational sports alongside competitive ones could
offer insights into how different contexts influence coaching dynamics and athletes’
anxiety levels. Future research could explore the impact of additional factors, such as
motivation, academic stress, and nutrition, on university athletes’ performance and
levels of performance anxiety.

Limitations

The present study has several limitations that should be considered. The study in-
cluded a specific set of sports. Therefore, the results may not be generalizable to uni-
versity athletes playing other sports, such as recreational sports. The study aimed to
understand university athletes’ performance in terms of their athletic identity and
perceived coaching styles. There are various other factors that can affect the perfor-
mance of university athletes that were not studied in the present research, such as
motivation, academic stress, and nutrition.
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Introduction

In the field of sports and physical activity sciences, it is common to measure and
quantify physical workload and fatigue when, for example, planning and program-
ming the different phases of the sports season (Freitas et al., 2016; Terrados et al.,
2011).

The adaptation of physical load in sports is a common consideration in seeking
to achieve optimal performance at the appropriate time of the season, for avoiding
overtraining, sports injuries, andor burnout (Brenner & Watson, 2024; Glandorf et
al., 2023). While this perspective focuses on physical aspects and it does not consider
psychological aspects such as mental workload (MW). MW in sport is a neglected
area of study either from a theoretical experimental standpoint. There are some ex-
isting studies related to the pre-fatigue induced by cognitive tasks done prior to to
sporting tasks, observing increased mistakes in attempting free throws or passing a
football (Alarcon et al., 2017; Alarcén et al., 2018). Additionally, there exists a few
longitudinal assessments of MW linked with the physical load of rugby players (Bar-
nard et al., 2020).

The origin of the conceptual framework for MW dates to the work of authors
such as O’'Donnell and Eggemeier (1986), who defined MW as the portion of a per-
son’s limited capacity required at a given moment to perform a specific task. These
authors described MW as a hypothetical construct representing the cost incurred by
a human operator to achieve a particular level of performance. Cost, asdefined by
these authors, is a subjectively perceived experience summarized by a variety of envi-
ronmental factors related to demands of a given task.

Mental effort, in turn, refers to the volitional allocation of cognitive resources
to meet the demands imposed by a task. The load, on the other hand, refers to the
resources invested relative to those available and, therefore, depends on the effort ex-
erted, the complexity of the taskand the total processing resources (Paas et al., 2003).

In short, MW is a dynamic construct that emerges from the interaction between
task complexity and human resources, simultaneously reflecting and shaping these
factors. Task complexity is determined by factors such as the task’s objectives, con-
straints on the number of items or elements, available time or time pressure, avail-
able space, the presence of distractors, and the availability of feedback (Cardenas et
al., 2015). Human resources refer to the individuals skills and abilities, learning his-
tory, motivation to complete the task, and subjective assessment of the task (Mischel
& Shoda, 1995). It may be possible to manipulate MW in a manner similar to the
management of physical load. Physical training load must provide sufficient stimulus
to enable physiological adaptation but not so excessive as to impede that adaptation.
Similarly, when managing mental workload, the stimulus inducing the load should
fall within the same range. Having established this principle, perhaps the challenge
may be reduced to (1) identifying which elements of the task determine its level of
complexity or entropy and (2) individualizing the approach to generate an adequate
stimulus (Cardenas et al., 2015). Additionally, sports with higher levels of complexity
or entropy may produce higher levels of WL.

There are activities that, despite lacking a prime motor component, can generate
mental fatigue due to the significant mental resources required to carry out a given
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task. Additionally, as a complement to the previous definition, the total mental re-
sources mobilized to address a task are also referred to as mental workload (MW).

Perceptions of MW haves been widely studied in different human performance
tasks and fields including the study of automobile drivers and aviation pilots (Garcia-
Mas et al., 2016; Jansen et al., 2016; Morgan & Hancock, 2011; Young et al., 2019). In
the case of MW in the context of the workplace, MW has been related to burnout in
some studies, studies that highlight that MW not only generates a short-term impact,
but requires long-term adaptation and consideration with respect to labor policy.
When these adaptations are compromised or fail due to poor planning, this may
result in undesirable results, such as overtraining or burnout (Goodger et al., 2007).

According to Eastern European psychological literature, MW is primarily con-
sidered in relation to ergonomic standards of mental workload. Yakovlev (2002,
194 pp.) defined mental workload as “a random process of interaction (interpenetra-
tion) between external conditions (ecological, behavioral, situational), i.e., objective
workload demands, and internal conditions (functions, states, properties), i.e., sub-
jective manifestations that mobilize or drive the individual to a particular purposeful
activity (activity)”.

In her online course, Ilieva (2023) defined MW as “the combination of all mea-
surable influences on a person from the outside that affect them mentally”. Four main
elements of mental workload were derived:

o Task requirements (sustained attention, responsibility, duration of activity,
etc.).

« Physical conditions (lighting, microclimate, noise, odors, etc.).

« Social and organizational factors (organizational climate, teamwork, etc.)

o Social factors (outside the organization).

Despite Yakovlev and Litovchenko (2007) indicating that the term mental
workload has yet to receive official status in psychology, there are several
working definitions of mental workload that suffice as a conceptual frame-
work, which include:

o The recommendations of the Labor Research Institute have assessed the the
combined effect of psychophysiological and hygienic factors on human per-
formance and health. The primary indicator of the degree of MW on the or-
ganism is the pressure exerted on the emotional sphere, analytical functions,
and attention (Kosilov, 1979).

o “A process of work which places such demands on the person that they are
able to regulate the psychophysiological equilibrium of their organism only at
a higher level or with the help of connecting functional systems” (Kunat, 1973,
pp- 319-324).

o The result of situational and macro-temporal factors, such as individual-
psychological characteristics, experience, degree of preparedness, along with
factors that cause time-resistant changes in the level of mental stress, affects a
person’s MW (Gorskaya, 1994).

« “Complexity, intensity, comprehensiveness, time constraints and semantics of
the requirements imposed on the mental functions and processes of a person
in the activity process” (Gazenko, 1987, 32 p.).
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Four components of MW have been established the first of which includes the
demands placed on the athlete’s personality and pattern of behavior by external and
internal conditions. The second component is related to the evaluation and correc-
tion of actions, the level of activity of psychological functions, including a change in
emotional excitement. The third component concerns the optimal level of emotional
excitement, which is achieved by the presence of the athlete’s mental self-regulation
skills. The fourth component involves mobilizing the athlete’s functional resources to
achieve a set goal. If the first component represents a set of conditions that are cur-
rently independent of and uncontrolled by the athlete, the other three components
represent processes controlled by the athlete.

MW is therefore a complex construct with a range of meanings that stem from a
variety of external factors and conditions as well as the effects derived from the com-
plexity of a given task, physical conditions, and social and organizational factors (Ro-
galeva et al., 2024). All of these factors coalesce to influence the behavioral patterns
of an athlete including their perceived physical/mental effort required in the face of a
given situation as well as the observable effects of fatigue, both mental and physical.

It is important to note that the MW does not occur in a vaccum as illustrated
above. Moreover, it is reasonable to hypothesize that MW may relate to psychological
variables, such as anxiety and burnout.

Competitive anxiety has been widely studied, and yet, from the Martens models
(1977) through to those of Smith & Smoll (1990), it has become increasingly comp-
lex, leading to the identification of dimensions such as Cognitive Anxiety, Somatic
Anxiety, Deconcentration, while its relationships with other variables, such as well-
being and performance, have become more diffuse (Ntfez & Garcia-Mas, 2017).
Anxiety should not be considered a detrimental factor affecting performance or well-
being in isolation, as this dynamic may be mediated by coping strategies or other
psychological variables (Leguizamo et al., 2021).

Burnout has been studied both in the workplace and in sport due to its direct
consequences on psychophysical well-being highlighting a causal relationship
with overtraining (Glandorf, 2024), and other related factors such as sport injuries
(Brenner & Watson, 2024; Gil-Caselles et al., 2024), often resulting in the abandon-
ment of the activity as a consequence (Sors et al., 2020). Other research highlights
the relationship between MW and burnout in the workplace and observes this in-
adequate adaptation of MW may occur due to either an excess or lack of demand
volume both in terms of -quantitative and in terms of its complexity, qualitative
output (Karwowski, 2006).

This research aimed to study MW exhibited by a sample of Bulgarian ath-
letes from a variety of sports, and evaluate the levels of MW according sport, and
the relationships between MW and the psychological variables anxiety and burn-
out.

We hypothesized that those types of sports that are relatively more complex re-
quiring a greater number of real-time decisions, will obtain higher scores in MW.
Regarding the relationships with the other variables, we speculated that anxiety and
burnout be positively related to MW, and therefore, the greater the MW, the higher
the levels of burnout and anxiety.
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Methods

Participants

This paper’s design was a cross-sectional study, with a sample selected by conve-
nience sampling. The athletes were recruited in Bulgaria through direct contact and
on a voluntary basis. The participants in this study included student athletes from the
National Sports Academy “Vassil Levski’, Sofia, Bulgaria, who represented competi-
tive club teams and national teams.

The sample consisted of 107 athletes from a variety of sports, of which 62% were
male and 38% female. The average age of the participants was 22.4, with an SD of
9.16, and an average number of years participating in their respective sport of 11.2
years, with an SD of 6.31. The inclusion criterion was regular physical activity. In this
sense, a distinction was made between participants who regularly practiced physical
activity at an amateur level (23.9%), national competitors (47.7%) and international
competitors (28.4%).

The study was conducted individually with each participant, who provided writ-
ten informed consent personally or, in the case of minors, through a parent or legal
guardian, after being briefed about the study objectives. Data collection took place
after training sessions or academic classes, following a specific sequence: participants
first completed the NASA-TLX questionnaire, followed by anxiety and burnout as-
sessment tools. All questionnaires were administered under research supervision,
and proper instructions were provided. Subsequently, the collected data were coded
and entered into a data processing system for analysis.

Procedure

Questionnaires

An assessment protocol was developed based on the following three psychological
variables with the incorporation of instruments established to measure each: Men-
tal Workload (NASA-TLX), Anxiety (SAS-2), and Burnout (ABQ). Notably, since the
primary objective of the study was to assess mental workload, the NASA-TLX meas-
ure was retained in its original length. Conversely, following the expert panel’s rec-
ommendations, the anxiety and burnout questionnaires were shortened by selecting
items according to their factor loadings.

The Hart and Staveland, (1988) NASA-Tuask Load Index (NASA-TLX) instrument
provided an overall workload score based on a weighted average of six dimensions:
Mental Demands, Physical Demands, Temporal Demands, Perceived Performance, Ef-
fort, and Frustration. Each dimension is rated on a visual analog scale ranging from
0 to 100 points. The NASA-TLX questionnaire was translated into Bulgarian by three
independent English-Bulgarian translators. The reliability analysis of the NASA-TLX
yielded a Cronbach’s alpha coefficient of .704.

The application of the NASA-TLX requires two phases:

1. The first phase is called pairwise weighting. In this phase, the six dimensions
of NASA-TLX are presented in pairs with the athlete selecting the more rele-
vant dimension in each pair based on their prior experience and expectations.
These selections are used to weigh the responses in the second phase.
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2. The second phase involves completing the questionnaires with which the
athlete rates each NASA-TLX dimension according to a visual analog scale
(0-100 points).

The Sport Anxiety Scale-2 (SAS-2, Smith et al., 2006) consists of 15 items, di-
vided into three categories: Somatic Anxiety, Worry, and Deconcentration. Each of
these items are rated on a 4-point Likert scale, ranging from 1 (Not at all) to 4 (Very
much).

The Athlete Burnout Questionnaire (ABQ, Raedeke & Smith, 2001) consists of
15 items, divided into three dimensions: Physical/Emotional Exhaustion, Reduced
accomplishment, and sport devaluation. Each item is rated using a 5-point Likert
scale.

A shortened version of both scales was used due to factor load considerations.
Based on the recommendations of an expert panel and item factor loadings, the two
items with the highest factor loadings from each dimension of the construct were
selected. This process resulted in reduced versions of both the SAS-2 and the ABQ,
each comprising six items—two per dimension or factor.

Results

The data were tested for normality using the Shapiro-Wilk test (Shapiro & Wilk,
1965). The NASA-TLX, SAS-2, and ABQ factors did not meet the normality assump-
tion according to the Shapiro-Wilk (SW) test. Therefore, a non-parametric analysis
was applied.

The Mann-Whitney test, Welch’s test, and Kruskal-Wallis test were used, along
with Spearman correlations, to examine relationships and compare groups. Finally, a
cluster analysis was conducted using K-means techniques. The statistical analysis was
performed with Jamovi software (The Jamovi Project, 2023).

Descriptive Statistics

The results indicated that international athletes were, on average, older and had more
experience than the other groups (Table 1). Descriptive statistics were not analyzed
according to sport given the sample size for certain sports were too small, making
separate analysis impractical.

Table 1

Mean values of the variables Age and Years of Sport experience for Qualification groups

Qualification Age (Years) Sport Experience (years)
International 23.0 (9.35) 12.5(7.31)
National Competitor 22.4 (7.90) 11.5 (5.44)

Sports Activity 21.9 (10.9) 9.40 (6.25)

As shown in Table 2, the sports that, a priori, involve the highest physical de-
mands are Canoe-Kayak, Wrestling, Skating, and Handball.
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The sports that require the highest mental demands are skiing and snowboard-
ing. However, in general, the Mental Demand factor remained low across all sports in
the a priori assessment.

The sport with the highest time pressure was dance, attributed to the need for
precise synchronization with music to ensure optimal performance.

The sport that requires the most effort to achieve results was boxing.

Analyzing the Global Workload Index (Global WL Index), wrestling had the
highest overall score, followed by handball. In contrast, sambo and track and field
athletics were the sports with the lowest Global WL Index scores.

Table 2
Mean Values for NASA-TLX Factors on the pairwise weighting phase

sport SUmle Glopu Menal Phleal Temparal e Bort - "ion”
Index Weight Weight

Canoe-Kayak 1 88.3 3.00 5.00 1.00 2.00 4.00 .00
glgiafésnow' 1 63.0 4.00 .00 1.00 2.00 3.00 5.00
Karate 11 71.7 2.00 3.10 1.10 2.80 3.60 2.40
g};ﬁi;‘;’;cs 5 89.4 2.20 1.40 3.40 3.20 3.80 1.00
Volleyball 20 75.8 2.00 3.16 1.95 3.47 3.47 94
Wrestling 1 96.3 2.00 5.00 1.00 4.00 3.00 .00
Basketball 18 76.8 1.44 3.56 2.56 3.44 3.50 50
Handball 1 91.0  2.00 5.00 2.00 3.00 3.00 .00
Football 31 72.9 1.94 3.10 2.16 2.77 3.10 1.94
Dance 1 7.7 1.00 3.00 5.00 .00 3.00 3.00
;Ftrﬁ‘fel;zﬁeld 2 58.5 3.00 3.50 3.50 1.00 1.50 2.50
Taekwondo 1 88.0 1.00 4.00 3.00 3.00 3.00 1.00
Box 1 73.7 1.00 2.00 4.00 2.00 5.00 .00
Bowling 1 6.0 .00 3.00 1.00 5.00 4.00 2.00
Figure Skating 1 75.0 2.00 5.00 .00 3.00 3.00 2.00
Sambo 13 55.5 77 3.15 2.15 3.62 331 2.00

When analyzing the different weighted factors (using both the first phase and the
second phase) in the NASA-TLX, we observed that the highest value was assigned to
the importance of Performance, while the lowest value was assigned to the impor-
tance of Frustration (Table 3).
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Table 3

Descriptives of the NASA-TLX (weighted) and SAS-2, ABQ scale factors

Mean SD Min. Max.
Mental Demands 119.67 111.736 0 500
Physical Demands 25.70 118.173 0 500
Temporal Demands 175.61 131.375 0 500
Performance 258.50 133.865 0 500
Effort 239.21 112.789 45 500
Frustration 48.50 79.495 0 475
Somatic Anxiety 2.29 .753 1.00 4.00
Worry 2.35 .875 1.00 4.00
Deconcentration 1.51 .651 1.00 4.00
Exhaustion 2.32 1.036 1.00 5.00
Devaluation of Sport 1.75 .808 1.00 4.50
Low Fulfillment 3.34 .657 2.00 5.00

The correlation matrix (Table 4) of the NASA-TLX and SAS-2 factors confirmed a
negative correlation between Anxiety and Effort. Additionally, a positive correlation
was observed between the Somatic and Worry factors in relation to the Frustration

dimension of NASA-TLX.

Table 4

Correlations between NASA-TLX factors and SAS-2 factors means

Men Phys Temp Perf Eff Frus Som Wo Dec
Men —
Phys -.019 —
Temp -.178 .020 —
Perf -.019 -120 349
Eff -.014 079 =309 -.005 —
Frus -.028 -382%% 062 -.273" -.266** —
Som -.048 -.072 114 -.095 278 .248% —
Wo -.181 -.019 .061 -119  -.293**  224%  445%** —
Dec -.024 -.123 .094 -.054 -.426% 144 271 3310 —

Note. *p <.05, **p <.01, **p <.001

Another correlation matrix was obtained when we analyzed the relationships be-
tween the ABQ factors (Table 5). A negative correlation was observed between the
Devaluation of Sports Practice factor and Mental Demand (NASA-TLX).
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The Low Commitment factor (LFP) correlated positively with Effort. It is impor-
tant to note that the two selected items comprising this factor assess (1) goal achieve-
ment through sport. Therefore, a higher score corresponds to a higher perceived Ef-
fort and (2) suboptimal performance, where the item score is inverted. Therefore, the
higher the perceived Performance, the higher the perceived Effort.

Table 5
Correlations between NASA-TLX factors and ABQ factors means

Men  Phys Temp Perf Eff Frust Exh Dev  Lpf

Mental Weighted —

Physical Weighted -.019 —

Temporal Weighted -178  .020 —

Performance Weighted -.019 -.120 -.349**  —

Effort Weighted -.014 079 =309**  -.005 —

Frustration Weighted =~ -.028 -.382*** -062 -.273** -266"* —

Exhaustion Mean .160 189 135 -.026 -.033 -.081 —
Devaluation of Sports 1950021 _0s9 —020 009 103 121  —
Mean

LPF -.001 .058 147 =117 273 -203* -.128 -.266**

Note. * p < .05, ** p < .01, *** p < .001

To analyze the overall correlations between the three assessment tools, we present
another correlation matrix (Table 6). It can be observed that a high Perceived Mental
Load (global index) tended to decrease scores representing Worry and Distraction
(SAS-2), while exhibiting a tendency to increase Exhaustion and Low Personal Ful-
fillment (ABQ).

Table 6
Correlation between NASA-TLX global index and SAS-2, ABQ factors

WL Global ~ Som Wo Dec Exh Lpf Dev

WL Global —

Som -.131 —

Wo =249 4450 —

Dec -.237* 271 3310 —

Exh 250%* 138 .027 .081 —

Lpf .204* -.097 -158 -.152 -.128 —

Dev -.183 .006 .013 -.005 121 -.266%* —

Note. *p <.05, *p <.01, **p <.001
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Group Comparison

Athletes grouped into team sports and individual sports were compared using the
NASA-TLX and SAS-2 questionnaires. Levene’s test indicated a violation of the as-
sumption of equality of variances (p < .05); therefore, Welch’s t-test was applied to the
NASA-TLX scores. In contrast, for the SAS-2, Levene’s test did not indicate a viola-
tion of the assumption of equal variances (p > .05); consequently, the Mann-Whitney
test was used.

Significant differences were observed between team and individual sports for the
Global Mental Workload Index (Table 7).

Table 7
Welchs test for independent samples (team/individual) for NASA TLX factors

Statistical df P
Mental Weighted T de Welch -.667 81.1 .506
Physical Weighted T de Welch -1.584 57.9 119
Temporal Weighted T de Welch -1.386 76.3 170
Performance Weighted T de Welch -1.605 71.7 113
Effort Weighted T de Welch 1.399 59.8 .167
Frustration Weighted T de Welch .607 59.3 .546
WL Global Index T de Welch -2.155 54.6 .036

Note. Ha‘uindividual # Wteam

By identifying differences between groups in the Global Workload (WL) Index,
we aim to determine the direction of these differences using a single-task contrast.
The results indicated that the group with the highest mean Global WL Index was
the team sports group, with Welch’s test revealing a statistically significant difference
(T=-2.16, df=54.6, p=.018). This suggests that, on average, the individual sports
group has a lower Global WL Index than the team sports group.

Differences were also observed in somatic anxiety between team and individual
athletes. When testing the one-tailed (unilateral) hypothesis, results indicate that
the individual sports group exhibited higher levels of somatic anxiety than the team
sports group. A Mann-Whitney test confirmed a statistically significant difference in
Somatic Anxiety (U=933, p=.012), supporting this finding. However, no significant
differences were found for Worry (U=1063, p=.101) or Deconcentration (U = 1177,
p = .346).

Clustering

A clustering analysis was conducted using the K-means technique. The optimal num-
ber of clusters was determined to be two (Figure 1). The objective of this analysis was
to group the psychological variables evaluated as psychological profiles.
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Figure 1. Optimal number of clusters suggested by K-Means
Clustering technique

Examining both the centroid table (Table 8) and the dendrogram, two distinct
psychological profiles emerged, particularly regarding Frustration and Performance.

Table 8

Centroids of cluster factors

Frustration Effort Wei- Worry Somatic Physical Performance
Weight ght Mean Mean Weight Weight
1 0.762 3.536 2.202 2.155 3.464 3.476
2 4.174 2.609 2.891 2.761 2.043 1.696
44
34
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o
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Figure 2. Plot of means across Clusters (K-Means Clustering)
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The first profile was characterized by low frustration, high effort, lower anxiety
levels, higher physical demand, and high performance.

The second profile showed high frustration, low effort, medium-high levels of
anxiety, and low physical demand and performance.

These profiles are more clearly visualized in the Plot of Means illustration (Figu-
re 2).

Discussion

The results of this study indicate that the perception of mental workload (WL) is
multifactorial and should be analyzed on various levels, extending beyond purely
descriptive aspects related to the practice of the studied sports.

The high level of competition intensity and training experienced by the sample
participants lends significant relevance to the results and their interpretation, provid-
ing valuable insights into the psychological mechanisms underlying their predisposi-
tion to sports performance.

The initial data analysis suggests that certain sports, such as canoe-kayak, wres-
tling, skating, and handball, report higher physical demands than others. These same
sports also demonstrate higher overall workload values as measured by the Global
WL Index.

Examining the list of sports studied, it is notable that these differences emerge,
especially when compared to sports that might initially seem more demanding. The
sports with the lowest perceived physical demands are sambo and track and field
athletics.

Wrestling stands-out as particularly significant in terms of workload (WL). As
will be discussed later (Rogaleva et al., 2024), this may be attributed to group and
social pressure to excel in wrestling due to the cultural significance of this sport and
its emphasis on achieving high performance.

One factor that underscores the importance of considering other factors, such as
decision-making, automation of sports movements, and associated injury risks (Gao
et al., 2024), is highlighted by the observation that skiing and snowboarding have the
highest mental demands, while dance is perceived as having the most significant time
pressure, despite not being the only sport with a unique time-dependent execution
requirements (Pittman et al., 2005).

When examining the relationship between these values and anxiety associated
with competition and performance, the results are striking, even at first glance. It
appears that perceived effort, the amount of energy expended to perform an athletic
action, may serve as a protective factor against competitive anxiety, as these two vari-
ables consistently exhibit a negative correlation. This interpretation gains reliability
when considered alongside more typical findings (Nunez & Garcia-Mas, 2017), such
as the relationship between performance-related anxiety and frustration or between
somatic anxiety and time pressure. Therefore, observing the overall results, it ap-
pears that as effort increases in one direction, frustration (across both WL factors)
decreases.
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As the relationship between burnout and workload (WL) is further analyzed,
intriguing data emerges that complement the previous findings. Specifically, as over-
all perceived WL increases, reflecting greater physical and mental demands, levels
of performance-related anxiety and issues of concentration tend to decrease among
athletes. These findings suggest that WL may act as a protective factor. Somatic anxi-
ety appears at very low levels, almost exclusively related to time demands in certain
sports. On the other hand, a high Global WL Index correlates predictably with the
Exhaustion factor, which has a strong physical component. In a similar positive cor-
relation, increased WL appears to alleviate the pressure on athletes to demonstrate
higher levels of personal commitment, as they already perceive themselves as per-
forming well, both physically and mentally.

These findings raise important questions for future research, particularly regard-
ing their implications for training programs and competition structures. Moreover,
they highlight the counterintuitive nature of psychological dynamics in high-perfor-
mance sports.

Building upon these findings and prior to an exploration of potential sporting
group classifications, it should be noted that eudaimonic psychological well-being
shows no significant positive or negative relationship with any of the research vari-
ables. This finding contrast starkly with similar studies (Carson, et al. 2020). This may
be due to cultural bias that influences the understanding of eudaimonic well-being,
suggesting that perhaps hedonic well-being is more deeply ingrained in the mindset
and cognitive framework of the athletes studied. This is a crucial area warranting
further investigation, potentially even from an anthropological perspective.

The findings of this research align with existing literature on individual and team
sports. Higher levels of anxiety, particularly somatic anxiety, has been observed most
significantly among athletes competing in individual sports. In some cases, this can
be attributed to the fact that responsibility rests solely on the athlete, whereas in team
sports, responsibility is distributed among team members, reducing the psychologi-
cal burden (Bandura, 1991; Corrion et al., 2009). In contrast, higher levels of WL,
as indicated by the Global WL Index, are found in team sports. This finding sup-
ports the premise underlying the workload framework proposed by Cardenas et al.
(2015), as it demonstrates that WL is a product of systemic entropy. In the context
of sports, a system can be defined by the interaction between two components: a)
the specific sport and its characteristics, and b) the athletes themselves, with their
learning history, expectations, and beliefs. The greater the uncertainty (ie. entropy)
within a task, the more resources it demands; leading to higher emotional strain and,
consequently, higher perceived WL by the athletes. These observations align with our
research results, as the entropy of a sport or task, according to Cardenas et al.,, 2015
are determined by four cognitive parameters: numerical relationships of players, de-
grees of freedom, available time, and available space. Considering these parameters,
it becomes evident that team sports, as more entropic systems, exhibit higher WL
values in the Global WL Index.

The variance in anxiety levels across groups have traditionally been attributed
to the concept of shared responsibility. However, based on these findings, we can
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hypothesize that the higher levels of WL may also influence this difference assuming
WL functions as a protective factor.

Finally, the clustering analysis identified two distinct athlete profiles based on the
previously analyzed factors:

1. The bright side profile that includes athletes who perceive high levels of effort
and physical demand, while experiencing low levels of anxiety and frustra-
tion.

2. The dark side profile that includes athletes who exhibit high levels of anxiety
and very high frustration, but report low perceived effort and physical de-
mands.

Conclusion

This study yields three key conclusions. First, workload (WL) in athletes is multi-
faceted, influenced by both physical and mental factors, and may serve as a protec-
tive factor against anxiety. Due to their higher entropy (environmental uncertainty),
team sports exhibit higher WL levels than individual sports. This increased WL may
help reduce performance-related anxiety and enhance concentration. Second, indi-
vidual sports athletes experience higher levels of somatic anxiety, likely due to greater
personal responsibility. In contrast, team sport athletes report lower anxiety levels
but higher WL levels, reflecting the demands and complexity of team interactions.
Finally, two contrasting athlete profiles emerge including bright side and dark side
profiles These profiles highlight how athletes” perceptions of workload and demand-
types shape their emotional experiences in sports.

Future research should explore workload management interventions aimed at
optimizing the balance between perceived effort and competitive anxiety through
tailored approaches. Additionally, a deeper understanding of the bright and dark ath-
lete profiles as this may provide valuable insights for the development of psychologi-
cal training programs, particularly with respect to efforts to reduce frustration levels
among athletes within the dark profile segment.

Additionally, the examination of the role of entropy in team versus individual
sports could offer new strategies for improving psychological preparation.

From a cultural perspective, continued investigation into factors affecting eu-
daimonic well-being is essential. Finally, studying the relationship between mental
workload (MW) and burnout may provide valuable insights into reducing burnout
through more effective training load management in high-performance athletes.

Limitations

While this exploratory study concerning WL in sports provides suggested future ar-
eas of WL research including its theoretical and practical implications, it leaves open
the question of assessment tools. Anxiety, burnout, and well-being were evaluated
using selected items from three validated instruments in order to explore their rela-
tionships. Additionally, while the NASA-TLX is one of the most widely used ques-
tionnaires for assessing WL across various domains, it is not specifically designed for
athletes.
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Conclusion. Progress has been shown in studies of self-efficacy in high-perfor-
mance sports. There remain opportunities for longitudinal studies, instruments
with sport-specific indicators, analysis of levels and collective self-efficacy that will
allow researchers to further explain the phenomenon

Introduction

In the realm of motivation, any scholarly investigation must possess a grand scope,
compelling objectives, and inherent complexity stemming from its multifaceted
components (Morris et al., 2022). These attributes, eloquently articulated by Fernan-
dez-Abascal (1997), likely account for the polysemous nature of the practices of psy-
chologists and other professionals dedicated to the study and management of human
behavior. Therefore, it is imperative to approach this subject matter with rigorous
scientific methodologies and theoretical underpinnings.

In the domain of sports, precise terminology becomes even more indispensable,
particularly when examining concepts such as self-efficacy. Developed by Bandura
(1977), the theory of self-efficacy encapsulates the belief in one’s capacity to success-
fully execute tasks at varying levels of complexity. This category comprises two in-
tertwined components: outcome expectation, which pertains to the anticipation of
specific results from certain actions, often with a professional and impersonal focus,
and self-efficacy expectation or personal efficacy expectation, referring to the belief
in one’s capability to achieve success through individual actions.

Numerous studies have established the nexus between self-efficacy and motiva-
tion (Bandura, 2000; Cartagena, 2018; Girardi et al., 2018; Ornelas et al., 2012), show-
casing their susceptibility to emotional influences and performance outcomes, and
their role in fostering a sense of security when approaching established standards
(Feltz, 2007; Mananis et al., 2020; Montoya et al., 2020). Moreover, research in sports
psychology underscores the significant impact of self-efficacy on performance and
motor tasks, aiding in the prediction of athletic outcomes (Feltz, 1992; Habeeb et al.,
2019; McLean et al,, 2020). These investigations span diverse sporting disciplines,
employing experimental and observational methodologies, and utilize instruments
such as the Physical Self-Efficacy Questionnaire and task-specific scales to assess self-
efficacy in sports contexts.

Scholars have delved into the various sources of self-efficacy, encompassing
achievement experiences, verbal persuasion, vicarious experiences, and physiological
cues (Bandura, 1998; Feltz & Riessinger, 1990; Weinberg et al., 1982), often through
experimental inquiries to elucidate their impact on performance outcomes. While
descriptive inquiries into self-efficacy in sports have proliferated (Abalde & Pino,
2016; De Andrade et al., 2019), studies grounded in experimental designs and theo-
retical frameworks related to performance are relatively scarce.

Meta-analyses and reviews focusing on self-efficacy in high-performance sports
have predominantly adopted a qualitative lens, highlighting its predictive utility and
influence on athlete preparation. Notable scholarly works from English-speaking and
Latin American sources have elucidated the dynamics of performance in conjunction
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with psychological and formal variables, shedding light on fundamental sources and
strategies to enhance self-efficacy, particularly in post-injury rehabilitation settings
(Balaguer et al., 1995; Brinkman et al., 2019; Guillén, 2007; Moritz et al., 2000; Ol-
ortegui, 2020; Yevilao, 2019).

High-performance sports are characterized by rigorous physical and mental
demands during training, necessitating the convergence of sophisticated physical,
athletic, and psychological techniques. This integration stems from interdisciplinary
research on human capabilities aimed at achieving goals and fostering efficacy in
task execution, underscoring the pivotal role of psychological intervention (Guillen,
2007, pp. 21-32).

Acknowledging the imperative to advance research on self-efficacy in sports,
Yevilao (2019) examined its relationship with motivation, effort, performance,
thought control, and attribution of successes and failures.

There is a pressing need to develop specialized assessment tools and novel meth-
odologies to explore self-efficacy in activity-specific contexts and devise intervention
programs to further elucidate this construct.

The general objective of this study is to analyze the current state of self-efficacy in
high-performance sports and propose future directions for research development in
this field. Specifically, it aims to characterize the most relevant publications in terms
of geographical and temporal scope, identify the most commonly used study designs
in this area, explore the main relationships between self-efficacy and variables such
as sports performance and motivation, as well as review the most frequently used
instruments to assess self-efficacy and the interventions implemented to enhance it
in high-performance sports contexts.

Methods

This manuscript presents a systematic review conducted in accordance with the
PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses)
guidelines, which are recognized standards for reporting systematic literature re-
views and meta-analyses. The PRISMA framework, comprising a 27-item checklist
and a four-phase flow diagram, aids in the comprehensive reporting of such stu-
dies (Page et al., 2021). While primarily intended for randomized trials, PRISMA
is adaptable for systematic reviews across various research types, particularly inter-
vention evaluations, thereby facilitating critical assessments of published systematic
reviews.

In this review, empirical evidence is presented, offering a scientific approach to
identifying and analyzing previous studies (Botella & Sdnchez-Meca, 2015) on the
subject of self-efficacy in high-performance sports, reported in publications from
2015 to 2022. The decision to include publications from 2015 to 2022 in this sys-
tematic review ensures that the most recent and relevant evidence on self-efficacy in
high-performance sports is captured. This period was selected for several reasons.
First, it reflects advances in knowledge and methodology, as the last decade has wit-
nessed significant developments in sports science, including new measurement tech-
niques and analytical tools that align with current standards and theories. Focusing
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on this timeframe ensures that the included studies are methodologically robust and
consistent with contemporary research practices. Second, prioritizing recent evi-
dence enhances the relevance and applicability of the findings, particularly in a field
that evolves rapidly. Earlier studies may rely on outdated methodologies or contain
findings that are no longer applicable in the current context. Third, this period coin-
cides with a growing interest in self-efficacy research, capturing key publications and
trends that have shaped the field in recent years. Finally, limiting the scope to recent
years is a common practice in systematic reviews to ensure a manageable volume of
studies while maintaining the validity and applicability of the results. Together, these
considerations justify the chosen timeframe and reinforce the review’s contribution
to advancing current understanding in the field.

Search Strategy

The search strategy encompassed three key indicators: databases, keywords, and ex-
clusion criteria. Databases such as SciELO, Dialnet, Redalyc, CORE, REBID, Science
Research, Google Scholar, and PubMed were selected based on their international
visibility and recognition. The keywords “self-efficacy” and “sport,” along with their
translations into Spanish, were connected using the OR Boolean operator (Avelar-
Rodriguez & Toro-Monjarez, 2018). The inclusion of “high-performance” or “elite”
was carefully considered to avoid unintended exclusions, with specific emphasis
placed on high performance in subsequent analyses.

Study Selection

The filters applied in the databases included publications from 2015 to 2022, full-
text articles, and publications in English, Spanish, or Portuguese. The inclusion of
English was prioritized as it is the most widely used language in scientific publi-
cations, facilitating global dissemination and visibility (Drubin & Kellogg, 2017).
Spanish was selected due to its rising prominence in scientific research. Portuguese
was included as it represents a major language within Ibero-American scientific
production, offering significant opportunities for knowledge dissemination both
within the European Union and among the Community of Portuguese Language
Countries (Badillo, 2021). Exclusion criteria were applied at multiple levels to en-
sure the relevance and quality of the selected articles, with duplicate articles be-
ing removed initially, followed by exclusion of articles not related to self-efficacy in
high-performance sports and those not published in journals indexed in SJR and/
or JCR. Review articles were further excluded, and the remaining information was
compiled for subsequent analysis.

Evaluation of Risk of Bias and Quality of Selected Articles

Two approaches were employed to assess the quality of the selected articles. The first
approach utilized evaluation criteria established by previous authors, including Bar-
ba et al. (2020), Lopez & Gené-Morales (2021), and Garcés de Los Fayos et al. (2023).
The second approach was based on theoretical dimensions guiding the analysis pro-
cess. Three authors with extensive research experience evaluated the quality of the



120 Lopez-Rodriguez, L., Gonzdlez Carballido, L.G., Montoya-Romero, C.A. et al.

articles based on predefined criteria, including description of methodology, inclusion
in JCR/SJR, sample size, and duration. Total scores were calculated for each article
and classified as low quality (LQS), moderate quality (MQS), or high quality (HQS),
based on predefined thresholds. The criteria were as follows:

Description of the methodology (“0”: not included, “1”: brief description, “2”:
detailed description); inclusion in JCR/SJR, publication of the study in a journal in-
dexed in JCR and/or SJR (“0”: not indexed, “1”: indexed in SJR, “2”: indexed in JCR);
sample size (“0”: less than 10 participants, “1”: 10 to 50 participants, “2”: more than
50 participants); duration (“0”: less than eight sessions, “1”: 9 to 14 sessions, “2”:
more than 15 sessions); JCR, Journal Citation Reports; SJR, Scimago Journal Rank;
HQS (7-10): high-quality study; MQS (4-6): moderate-quality study; LQS (0-3):
low-quality study.

After evaluating the articles, total scores were calculated for each one, and they
were classified into three categories based on quantitative criteria. Articles scoring
below 3 points were classified as LQS, those scoring between 4 and 6 points as MQS,
and those scoring above 7 points as HQS. These thresholds were established follow-
ing the methodologies and guidelines proposed by Barba et al. (2020), Lopez and
Gené-Morales (2021), and Garcés de Los Fayos et al. (2023).

Analysis Dimensions of Selected Articles for Synthesis

1) Descriptive analysis of formal characteristics of the selected articles included
calculation of frequency of journal titles, language, country of research, sports
disciplines studied, and distribution of publications across the analyzed years
(2015-2022).

2) Methodological procedures of the articles were analyzed, including the per-
centage distribution of research designs adopted, differentiation between
descriptive, correlational, explanatory, and validation studies (Hernandez-
Sampieri & Mendoza, 2018). Correlational and explanatory studies identified
variables or categories associated with self-efficacy, while experimental de-
signs analyzed self-efficacy as both an independent and dependent variable.
Various sources of self-efficacy were explored, along with validations of mea-
surement instruments.

3) Self-efficacy measurements were examined for general and specific evalua-
tions, considering Bandura’s dimensions for microanalysis. Additionally, stud-
ies evaluating self-efficacy individually and collectively were included, with
collective self-efficacy defined as a shared sense of collective competence.

Quantitative analysis of the collected information was performed using IBM
SPSS Statistics for Windows version 25.0 (IBM Corp. Released, 2017).

This systematic review provides a comprehensive synthesis of empirical evidence
on self-efficacy in high-performance sports, offering valuable insights into method-
ological approaches, quality assessment, and analysis dimensions of the selected ar-
ticles.
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Results

The search and selection process yielded a total of 34 articles meeting the inclusion
criteria, following a systematic screening and evaluation procedure (Figure I).

"
Initial search in the databases: n=5485
c
.2 Scielo Dialnet Redalyc Core
® (n=14) (n=99) (n=2815) (n=29)
B Records removed
‘q&; before screening:
pe] Science Google Duplicate articles
Research Scholar ?nEE’;% (Pnu_b1l\g8(1:l) (n=36)
(n=155) (n=1000) - -
"
A Records excluded:
Excluded articles that do not belong to sport
Records screened (n=5449) »| and/or high performance (n=5394).
o Articles published in journals not indexed in
c JCR and/or SJR (n=16).
g
(%
v}
wv
\
Fne:p;)gr)ts sought for retrieval »| Reports not retrieved: Review articles (n=5)
e
o \d
3
S Studies included in review
= (n=34)

Figure 1. Flowchart for Article Selection

These articles offer valuable insights into the multifaceted dimensions of self-
efficacy in high-performance sports, spanning diverse sports disciplines and meth-
odological approaches (Table I).

Risk of bias and quality assessment of the selected articles were evaluated. Of the
34 articles included in the review, 3 were classified as high-quality studies (HQS),
31 as medium-quality studies (MQS), and none as low-quality studies (LQS). Among
these studies, 22.5% of HQS were indexed in JCR and SJR; 73.5% of the articles were
cross-sectional, indicating that the duration criterion significantly influenced the
total scores. The evaluation of the quality of the articles can be found in Table 2.
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Results of the Synthesis of Articles According to the Analysis Dimensions

1) Descriptive analysis of the formal characteristics of the selected articles:

During the search period (2015-2022), various studies on self-efficacy in high-
performance sports were observed, indicating sustained interest in this variable
among researchers.

The 34 articles were published in 14 scientific journals, being 67.5% (n=23) from
four main journals: Frontiers in Psychology (23.5% of the articles, n=8), with an im-
pact factor of 4.2 in JCR and originating from Belgium, specializing in psychology,
movement sciences, and sports psychology, prioritizing multidisciplinary studies;
International Journal of Environmental Research and Public Health (17.6% of the ar-
ticles, n=6), with an impact factor of 4.614 in JCR and originating from Switzerland,
specializing in public, environmental, and occupational health, prioritizing interdis-
ciplinary studies; Revista de Psicologia del Deporte (14.7% of the articles, n=6), with
an impact factor of 0.7 in JCR and originating from Spain, specializing in sports
and exercise psychology, prioritizing multidisciplinary studies; and Cuadernos de
Psicologia del Deporte (11.7% of the articles, n=4), with an impact factor of 0.304 in
SJR and originating from Spain, specializing in psychology related to sports sciences.
Overall, 71.4% of the analyzed journals (n=9) belonged to the thematic areas of psy-
chology and sports and physical exercise sciences. Regarding publication languages,
62% (n=21) of the articles were in English, and 38% (n=12) in Spanish, excluding
publications in Portuguese.

Research on self-eflicacy was conducted across different countries, with Spain
having the highest number of studies, accounting for 29.4% of the total with 10 in-
vestigations. China followed with 11.7% (n=4), and Mexico with 8.8% (n=3). An
expansion of self-efficacy studies was observed in various regions, including Europe
(52.9%, n=18), Latin America (26.5%, n=10), Asia (14.7%, n=>5), and Africa (2.9%,
n=1). An exemplary study in this expansion is one conducted with elite athletes from
five continents who have experienced spinal cord injuries, correlating self-efficacy
with quality of life (Goraczko, 2021).

Investigations were carried out across a total of 30 sports disciplines. Among
team sports, soccer (40%, n=13) and basketball (36.7%, n=12) were the most inves-
tigated. In individual sports, track and field stood out with 13.3% (n=4), followed by
tennis, judo, boxing, and canoeing, each with 8.8% (n =3 articles each). Additionally,
studies focused on adapted sports for athletes with disabilities, representing 23.3% of
the total (Goraczko, 2021; Tejero-Gonzalez, 2016). Three studies did not specify the
sports discipline of the participants (Peinado et al., 2017; Rodriguez et al., 2015; Tang
etal., 2022).

The average annual number of publications between 2015 and 2022 was 4.25 arti-
cles, with a standard deviation of 1.57. The year with the highest production was 2018,
with six articles, while the year with the lowest production was 2017, with two articles.

2) Methodological approach of the articles and association of variables:

The articles analyzed in this study adopt characteristics of descriptive designs
in 33.3% (n=20) and correlational designs in 31.7% (n=19), with 16 of them (41%)
presenting a combination of both approaches. Several associated variables (n=36)
were identified, demonstrating the breadth of the investigated hypotheses (Table 3).
Of the total variables, 82.8% are related to psychological variables.
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Table 3
Variables and Direction of Their Association with Individual and Collective Self-Efficacy

Individual self-efficacy Collective self- efficacy
CH) C(-) NC CH) C(-) NC
Self-confidence in sports  Somatic Pre-game - Team conflict Individualism
competition anxiety speeches
Optimism Cognitive - - Role conflict ~ Chronological
anxiety age
Competitiveness Aggressive - - Horizontal Maturational
behavior collectivism  stage
Satisfaction with life Antisocial - - Vertical col- -
behavior lectivism /
Conformism

Social emotional support Depression - - - -

Behavior in competition ~ Occurrence - - - -
of injury

Self-control - - - _ _

Career goals and plan- - - - - -
ning

Athletic identity - - _ - _
Prosocial behavior - - - - _

Constancy - - - - -
Mental toughness confi-
dence

Self-confidence - - - - _
Vigor - - - _ _
Quality of life - . _ _ _

Behavior activation - - - - _
system

Sporting success - - - - -
Observational learning - - - - -
Dietary behavior - - - - -

Defense performance - - - - -
(soccer)

Attack performance - - - - -
(soccer)

Consumption of dietary - - - - -
supplements

Note. C (+) = Positive Correlation. C (-) = Negative Correlation. NC=No Correlation
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Regarding the association between variables and individual and collective
self-efficacy, as presented in Table 3, 61.1% of the articles (n=22) indicated a posi-
tive correlation, 27.8% (n=10) showed a negative correlation, and in 11.1% of the
studies(n=3), no statistically significant correlation was found between variables
such as chronological age, maturation stage, individualism, and self-efficacy, as well
as pre-game coach talks (Rivas et al., 2015; Rubio et al., 2018; Salles et al., 2019).

Additionally, 53% of the studies (n=18) established relationships among three
or more variables, including self-efficacy (Carreres-Ponsoda et al., 2021; Chen et al.,
2019; Garcia-Naveira, 2018; Goraczko et al., 2021; Kwon et al., 2022; Leo, 2015; Mo-
lina et al., 2018; Monteiro et al., 2021; Olmedilla et al., 2018; Peng & Zhang, 2021;
Ramolale et al., 2021; Reigal et al., 2019; Rivas et al., 2015; Rogowska et al., 2022;
Salles et al., 2019; Segura et al., 2018; Tang et al., 2022; Walter et al., 2019).

In studies employing explanatory or experimental designs (n=10), self-efficacy
was studied as a dependent variable in eight of them. It was found that self-efficacy
was positively influenced by factors such as coach autonomy, socio-emotional sup-
port, internal dialogue, mindfulness, activation control training through breathing
techniques and biofeedback, personal learning, and social responsibility, as well as by
Bandura’s model, verbal persuasion, personal experience, psychophysiological states,
and vicarious experience (Carreres-Ponsoda et al., 2021; Malinaukas et al., 2018; Mo-
lina et al., 2018; Rodriguez et al., 2015; Tang et al., 2022; Walter et al., 2019). One
study found a negative influence of team conflicts on self-efficacy (Leo et al., 2015),
and another study found no effect of pre-game coach talks on self-efficacy (Rubio et
al., 2018).

In a single study with an experimental design, it was demonstrated that under
conditions of different ego threat levels, self-efficacy may not serve as a moderator
(Peng & Zhang, 2021).

Among the objectives of the analyzed articles, 11 validations were found, with 4
(36.7%) focusing on interventions and 7 (63.3%) on diagnostic instruments. Valida-
tions of intervention programs or models to improve self-efficacy were conducted
through designs with control and experimental groups, where instruments were ap-
plied before and after the intervention (Carreres-Ponsoda et al., 2021; Malinaukas et
al., 2018; Rodriguez et al., 2015; Walter et al., 2019).

Regarding diagnostic instruments, 3 studies (8.8%) presented only psychomet-
ric properties, while 4 (11.7%) were part of studies with other objectives to evalu-
ate individual and/or collective self-efficacy based on the domains of sports activity,
competitive pressure conditions, and tactical performance. All these studies reported
the values of Cronbach’s alpha coefficient (Andrade et al., 2019; Estevan et al., 2016;
Garcia-Naveira, 2018; Kwon et al., 2022; Martinez-Alvarado et al., 2020; Martinez-
Romero, 2016; Rivas et al., 2015). Three of them consisted of translations and verifi-
cations of questionnaires and models applied in new or specific contexts (Andrade et
al., 2019; Kwon et al., 2022; Martinez-Alvarado et al., 2020).

3) Results of the self-efficacy measurements, including general and/or specific
evaluations:

Out of the 30 studies that addressed self-efficacy assessment, 46.6% applied spe-
cific instruments to evaluate specific domains or activities, while 53.3% focused on
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general self-efficacy. Among these studies, 43.7% used Schwarzer & Jerusalem’s Gen-
eral Self-Efficacy Scale (1995), and 18.7% used Baessler & Schwarzer’s General Self-
Efficacy Scale (1996). Self-efficacy was assessed in a general, broad, and stable sense
of personal competence in different situations related to optimism, competitiveness,
aggressiveness, quality of life after injuries, internal dialogue, quality of life, depres-
sion, observational learning, psychological profiles, competitive anxiety, mood states,
injury recovery, and the use of dietary supplements (Gacek, 2016; Garcia-Naveira,
2018; Goraczko et al., 2021; Monteiro et al., 2021; Peng & Zhang, 2021; Rogowska et
al., 2022; Stankovi¢ et al., 2022; Walter et al., 2019). One study conducted both gen-
eral and specific self-efficacy measurements (Segura et al., 2018).

Regarding microanalyses, 100% of the instruments considered the strength of
self-efficacy, 93.3% (n=32) considered its generality, and only 23.33% (n=7) took
into account the levels of self-efficacy (Abalde & Pino, 2016; Argudo et al., 2015; Este-
van et al., 2016; Leo et al., 2015; Malinaukas et al., 2018; Rivas et al., 2015; Salles et al.,
2019). Furthermore, 90% of the studies (n=30) measured self-efficacy individually
and 10% (n=4) collectively, regardless of the sport evaluated (Leo et al., 2015; Rivas
etal., 2015; Salles et al., 2019).

Discussion

The theme of self-efficacy in high-performance sports has gained more visibility in
sports psychology. There has been an expansion in the number of countries studied,
with Spain leading in research output, followed by other European countries, Latin
America, and countries from Asia and Africa. Participants from Australia have been
involved, with early studies being predominantly English-speaking. A systematic
review of self-efficacy measurement instruments found that the majority of articles
were from Mexico and published in the Spanish language (Olortegui, 2020). These
results align with those found by Martinez-Ramirez et al. (2024), who identified a
similar pattern in their systematic review on sports performance and self-efficacy,
highlighting the predominance of studies conducted in Latin America and in the
Spanish language.

This expansion is in line with the wide range of individual and team sports stud-
ied, including adapted sports for athletes with motor disabilities. The use of self-ef-
ficacy measures allows athletes to assess their beliefs in coping with adapted sports
situations, regardless of the characteristics of the actions involved (Van Raalte et al.,
2019). Previous research faced challenges in measuring physical variables for athletes
with disabilities due to the lack of standardized tests (Pérez, 2009), but this issue has
been overcome. In recent years, there has been international progress in social inclu-
sion, with sports playing a significant role (Tarqui-Silva et al., 2023).

Regarding the sports most chosen for studying self-efficacy in high-performance
sports, there have been recent changes. While Balaguer et al. (1995) mentioned that
most studies were conducted in individual sports, currently, the team sports soccer
and basketball are the most selected. This aligns with Urcino et al. (2019), who found
in a review of sports performance evaluation that these two sports were the most
commonly evaluated. Soccer, in particular, is highly popular worldwide and attracts
considerable interest from researchers. A study focused on football asserted that it
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is undoubtedly the most mediatized sport and suggested exploring various research
topics related to media and science (Meneses & Avalos, 2013).

The most commonly used methodological designs were descriptive-correlational
types. There has been diversification in the type of study to assess self-efficacy, as
noted by Correa et al. (2022); however, few studies explored and explained the dy-
namics of self-efficacy in sports activities longitudinally. It would be prudent to sup-
port athletes and coaches in their efforts for improvement and to structure work that
allows for specific periodization. The importance of quasi-experimental studies in
sports psychology lies in the ability to analyze athletes in their natural environments.
This approach aligns with one of the main objectives of applied sports psychology:
to study athletes during training sessions and competitions within pre-established
groups, such as sports teams. By doing so, it becomes possible to observe how in-
dependent variables influence dependent ones, allowing for the development of
intervention strategies aimed at solving specific issues. Quasi-experimental studies
provide a practical framework for identifying the interplay of psychological factors
in real-world settings, ultimately bridging the gap between theoretical research and
applied practice (Bermudez-Zea et al., 2024).

Studies showing positive relationships between anxiety, confidence, and self-ef-
ficacy persisted, corroborating findings by Balaguer et al. (1995) and Machado et al.
(2019). The relationship between performance and self-efficacy was most frequently
explored in review articles (Balaguer et al., 1995; Guillén, 2007; Moritz et al., 2000).
Moritz et al. (2000) found in a meta-analysis of 45 articles that self-efficacy was more
strongly associated with subjective performance measures than with objective rat-
ings, but this did not affect the relationship between the two; Balaguer et al. (1995)
reported that many studies found a relationship but could not establish a causal di-
rection.

The most significant finding of the study was the increase in research that estab-
lished relationships between two or more variables with self-efficacy, affirming the
need for integrated understanding and analysis due to the complexity of subjectivity
in sports activities (Arruza et al., 1998; Louchbaum et al., 2023).

Exploratory and experimental methodological designs revealed causal rela-
tionships, with self-efficacy acting as both a dependent and independent variable. As
a dependent variable, it was positively influenced by various practical variables and
tools that impacted athletes’ self-efficacy variability, as well as by Bandura’s sources
model, as seen in previous reviews (Balaguer et al., 1995; Escarti & Garcia, 1994; Feltz
et al., 1992; Yevilao, 2019). Studies on self-efficacy as an independent variable have
been limited, with only one case demonstrating that self-efficacy did not serve as a
moderator in different ego threat levels.

There has been a decline in experimental studies where self-efficacy explains the
movement of another variable, contrary to the findings of Balaguer et al. (1995) in a
review of the state of self-efficacy in physical education and sports, where its influ-
ence on motor performance was evident in several studies.

Validated interventions provided tools such as internal dialogue, social train-
ing, activation control, and teaching personal and social responsibility. These inter-
ventions were the only ones within the meta-analysis that were sustained over time
through sessions, adapting to longitudinal characteristics of individual or group strat-
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egies to solve problems (Olivares et al., 2014). However, addressing how to confront
and solve self-efficacy issues continues to be a pending task, as more research focuses
on diagnosing the phenomenon of self-efficacy rather than providing solutions for it.

Regarding instrument validation, considerations were made based on Bandura’s
(2000) and Feltz’s (1992) arguments about the need to create instruments capable
of evaluating specific tasks or domains of the activity. These instruments require a
solid conceptual specification of the determinants that govern performance in those
domains. For example, individual aspects include technical domains (type of actions
for scoring) and tactical domains (attack and counterattack actions) in taekwondo,
while collective aspects include situations in attack, defense, offensive transitions,
and defensive transitions in football. This is consistent with the findings of Balaguer
etal. (1995) and Olortegui (2020), who identified studies using self-efficacy question-
naires created for the specific sport in question.

Despite the above, some studies continue to use general scales. Similar findings
were reported by Machado et al. (2019) in a review of self-efficacy in volleyball, who
asserted that this remains a limitation and that no study is analyzed based on the psy-
chological demands of the specific activity. This suggests a difficulty in interpreting
the construct by authors, since self-efficacy assessment has always specified a task,
even at specific levels. Bandura (2000) referred to this in the context of microanalyses
in self-efficacy evaluations, and despite considering the dimension of generality, it is
formed through the integration of parts or various domains of the task. Studies in-
volving microanalyses in self-efficacy evaluations considered strength and generality
in the assessments. Unipolar scales were constructed ranging from zero to maximum
belief, using Likert scaling with various response options, as suggested by Bandura
(2000), which always implies strength, as found in studies by Balaguer et al. (1995).
Levels were less frequently considered, indicating that authors have struggled to im-
plement them within a specific dimension of the facets they represent. These results
resemble those obtained by Balaguer et al. (1995). Among 23 English-speaking stud-
ies, only five took into account task levels.

The results of this last paragraph suggest a need for a deeper approach. When
research in high-performance sports is used to achieve athletes’ performance goals
and actions can be implemented to correct issues, the need to involve task levels in
self-efficacy assessments becomes more evident. This would help correct and con-
tinuously evaluate athletes’ specific beliefs in performance domains as their prepara-
tion progresses.

On the other hand, there were also few studies on collective self-efficacy (Leo
et al., 2015; Rivas et al., 2015; Salles et al., 2019). Although many studies included
team sports, the analysis only considered collective self-efficacy in football and bas-
ketball. The measures considered technical, tactical, and skill domains during the
game, such as effort, persistence, preparation for overall performance, unity in con-
flict resolution, communication, and positive attitude. Other studies included group
cohesion, leadership, and interpersonal relationships (Black et al., 2019; Judge et al.,
2021).

Regarding the analysis of collective self-efficacy with other group-level indica-
tors, there have been advancements. However, compared to individual self-efficacy,
there continues to be a limitation in terms of the number of investigations, as pre-
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viously reported by Machado et al. (2019), or in the objectives of previous reviews
(Moritz et al., 2000; Olortegui, 2020; Yevilao, 2019).

Conclusion

Self-efficacy in high-performance sports continues to be of interest to researchers.
There has been an expansion in research to include Europe, Asia, and Africa, and
numerous sports, with football and basketball being the most studied, along with a
notable inclusion of adapted sports. The results show that a large number of stud-
ies are descriptive-correlational, with a positive increase in research that establishes
relationships between two or more variables with self-efficacy, highlighting the com-
plexity of the analyses. Experimental studies, in terms of causal relationships, showed
limited results in which self-efficacy explains the movement of another variable.
However, as a dependent variable, some studies demonstrated that self-efficacy was
positively influenced by variables that impacted athletes’ self-efficacy variability, and
by Bandura’s sources model. This is consistent with the validated interventions, which
incorporated variables and tools that explain the increase in self-efficacy. Validated
interventions were the only ones within the meta-analysis that included longitudinal
studies, which constituted a limitation in self-efficacy research. Many studies still
rely on cross-sectional designs. For microanalysis in self-efficacy evaluation instru-
ments, considerations were made regarding strength and generality, but the inclusion
of levels in the domains was found to be limited. Considering the dimension of time
could offer the opportunity for precise knowledge of the activity and its development
in the preparation stages. Self-efficacy in these performances could be analyzed as the
preparation progresses. This scientific gap opens the way for new research. Regard-
ing the evaluation of self-efficacy individually and collectively, the former was more
widely studied, even for participants in team sports. Another aspect to consider is
the formulation of new contributions to collective self-efficacy, considering intrinsic
indicators and variables related to dynamics in team sports.

Limitations

It is possible that there are other studies of self-efficacy in high-performance sports
that are found in other databases and that provide new considerations. These analyses
are limited to these indicators that do not preclude the possibility of other findings.
One of the primary limitations of this study was the accessibility of databases. While
the selected databases were chosen for their international visibility and recognition,
access to certain resources proved to be a constraint. It is known that some databases
include content from others; for example, PubMed offers full-text documents from
many biomedical journals, including those indexed in Medline, as well as articles
from other fields such as physics, chemistry, and astrophysics, many of which are
available for free.

Another important limitation lies in the geographic and linguistic disparities
within the databases. Renowned databases such as Scopus and Web of Science (WoS)
exhibit regional limitations that affect accessibility and representation. Additionally,
the ecosystem of scientific articles reflects a division between commercial publishers,
who historically published in print and now sell digital access to journals, and non-
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commercial publishers, which are typically institutions, scientific societies, or non-
profit organizations. These factors may have influenced the comprehensiveness of the
review by limiting access to certain regional or open-access studies.

The findings of this study provide valuable insights for practitioners and re-
searchers in high-performance sports. Coaches and sports psychologists can leverage
validated interventions that incorporate Bandura’s self-efficacy sources to enhance
athletes’ confidence and performance. These interventions, particularly when applied
longitudinally, have been shown to positively influence self-efficacy and its variability
over time. Furthermore, considering self-efficacy as a dynamic variable throughout
different preparation stages offers a practical framework for tailoring interventions
to athletes’ needs during training and competition phases. The limited exploration of
collective self-efficacy in team sports highlights the need to address team dynamics
and intrinsic indicators, which could foster stronger team cohesion and collective
performance. Addressing the current over-reliance on cross-sectional designs, fu-
ture research should aim to incorporate experimental and longitudinal studies to es-
tablish causal relationships and provide a deeper understanding of how self-efficacy
evolves over time. This could ultimately aid in designing more effective training pro-
grams that improve both individual and team outcomes in high-performance sports
contexts.
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Background. We can see outbreaks of social violence (notably wars, riots, and revo- ~ Keywords:
lutions), both historically and in the current social situation. Some authors point hostility,

to the impact of hostility on human cognitive processes and on decision making, cognitive
and through these factors — on aggressive behaviour. Moreover, some retrospective complexity,
studies note the role of cognitive complexity in the peaceful resolution of conflicts ~  integrative
(including international conflicts). These findings prompted us to ask whether the complexity,
two phenomena are related. To answer this question a meta-analysis of correlation cognitive
between hostility and cognitive complexity was conducted. simplicity,

Objective. Our objective was to summarise research findings on the relationship meta-analysis

between hostility and cognitive complexity.

Design. The total number of papers screened was 839 (in English and Russian).
A total of 5 effect sizes from 4 selected papers were included in the meta-analysis
derived from a pooled sample of 3114 participants. Three-level random-effects
meta-analysis, p-curve, p-uniform and p-uniform* methods were used in the data
analysis.

Results. The results of different effect size calculation methods (three-level ran-
dom-effects model, two-level random-effects model, and p-uniform*) confirmed
that there is a moderately weak negative correlation between hostility and cognitive
complexity. The most accurate result is oo eq = —22 [-.45; .003].

Conclusion. There is a negative correlational relationship between hostility and
cognitive complexity. Apparently, hostility and cognitive complexity have some re-
ciprocal influence on each other. The authors hypothesise that hostility is rather
complementary to cognitive simplicity as the opposite pole of cognitive complex-
ity - if the function of hostility in ensuring the protection of one’s sense of Self is
taken into account. Both hostility and cognitive simplicity work to create a simple
(in one case dangerous, in another case unambiguous) world in which it is easier
to make decisions (including the decision to engage in aggressive behaviour).
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Introduction

Hostility is proposed to be one of the key factors that ensures the implementation of
aggressive behaviour on an individual level (Smeijers, 2023). Consequently, hostility
seems to have an impact on the increase of social violence observed both in the his-
torical perspective and in the current social situation. This influence can be analysed
through the framework of considering hostility as a cognitive phenomenon that af-
fects information processing and subsequent decision making.

According to the literature analysis, in most cases the term “hostility” refers to
the nature of a certain phenomenon rather than an independent psychological reality
(i.e., a system of attitudes, cognitive distortions etc.). In other words, hostility acts as
a functional “modifier” of cognition. According to Crick and Dodge (1994), the main
function of this “modification” (as well as of the phenomenon of human aggression
in general) is to protect one’s sense of Self. A possible explanation of how hostility
contributes to the defense of one’s Self is by providing subjects with clear information
in an uncertain and ambiguous social environment (Smeijers et al., 2019).

Aggression, hostility and anger are often presented as interrelated phenomena.
This logic of consideration was suggested in the 1960s by the prominent American
psychologist Arnold Buss (Buss, 1961). He believed that aggression as a phenomenon
consists of three components: anger as an emotional component of aggression, physi-
cal and/or verbal aggression as a behavioural component, and hostility as a cognitive
component. It is possible to say that there is some “consensus” regarding the “cogni-
tive nature” of hostility. A large number of studies with different operationalisations
of hostility have been conducted i.e. hostility as a personality trait (e.g., Anderson
etal., 1996), a system of attitudes (e.g., Smith, 1992, Barefoot, 1992), an “image of the
world” (e.g., Enikolopov & Chudova, 2017), and a cognitive distortion (e.g., Dodge
etal., 1990). It is important to say that the operationalisation of hostility as a cognitive
distortion is now the most popular and this approach has made some very significant
contributions to the issue of understanding the essence of hostility.

The origins of the hostile cognitive distortions approach or the hostile biases ap-
proach was established within Kenneth Dodge's framework. Dodge and Crick pro-
posed a nonlinear cyclical model of social information processing (SIP) (Crick &
Dodge, 1994). According to this model, children learn how to use aggressive behav-
ior due to the hostile distortion at one of the social information processing stages.
The model posits that human beings go through a series of stages when faced with a
social cue. First, they encode the situation (Stage 1), taking in relevant information.
Next, they create a mental representation of the situation (Stage 2), interpreting the
cues and relating them to past experiences. The child then accesses or constructs po-
tential responses from their repertoire (Stage 3). A response decision follows (Stage 4),
where the child evaluates the potential consequences of each response and chooses
one. Finally, the chosen response is enacted (Stage 5). Dodge's original model pres-
ents these steps as a sequence.

The revised model retains these core processing steps but emphasises the cyclical
and recursive nature of social information processing during the social interaction. It
acknowledges that a child’s initial response elicits a reaction from others, which then
becomes new social information to be processed by the child, restarting the cycle.
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Also the child’s internal database has a very important role in this model — specifi-
cally their store of memories, social knowledge, and social schemas — all of which
influences each step of the processing sequence. The model also takes into account
the importance of clarifying goals within the social situation (i.e., “how my peers will
assess my action?), as these goals shape how the child interprets the cues and selects
a response. For example, aggressive children might misinterpret ambiguous cues as
hostile, struggle to generate non-aggressive responses, or overestimate the positive
consequences of aggression.

It is noted that the hostile schema which occurs in childhood plays an important
role in the development of a hostile encoding pattern and consequently, hostile bi-
ases (Crick & Dodge, 1994, Smeijers Bulten & Brazil , 2019). The schema itself is a
complex mental phenomenon that emerges from memories, emotions, cognitions,
self-attitudes and attitudes toward others (Smeijers et al., 2019). The hostile schema
is a specific pattern of information perception. According to the schema-inconsistent
hypothesis, the hostile schemas direct one's attention not on the expected hostile
social cues, but rather on the schema-inconsistent information (i.e. non-hostile in-
formation) because this information resonates with expectations.

A fundamental problem in hostility research is that the phenomenon itself has
not been sufficiently reflected on from a theoretical and methodological point of
view. A broad diversity of “hostile” entities distinctly demonstrates this problem.
Moreover, there is a lack of evidence on how the different ways to operationalise
hostility relate. There is some empirical evidence from eye-tracker studies that show
aggressive people linger meaningfully longer on non-hostile information than non-
aggressive people. In turn, non-aggressive people meaningfully hold their gaze longer
on hostile information than aggressive people. In other words, people with a stable
hostile schema require more cognitive effort to incorporate non-hostile information
into the perception of social information (Horsley, de Castro & der Schoot, 2010).

This perspective allows us to fit hostility into the space of human cognitive life
and raise simple analytical questions. In particular, within this paper, we will explore
the relationship between hostility and cognitive complexity.

Hostility and cognitive complexity

Peter Suedfeld and Philip Tetlock were probably the first researchers who addressed
the issue of the relationship between hostility and cognitive complexity. Their re-
search is located at the intersection of conflictology, political science and psychology.
One of the central problems of this research line is the problem of the role of “inte-
grative complexity” in international conflict processes (Suedfeld, Tetlock & Ramirez,
1977). The concept of integrative complexity is a development of the concept of cog-
nitive complexity-simplicity (Biery, 1955, Scott, 1962). The main difference between
the concept of integrative complexity and the original concept' of cognitive complex-
ity is that in addition to the differentiation of information, perspectives, or dimen-
sions that are processed in relation to a concrete problem (differentiation), integrative

! There are many approaches that are quite synonymous with each other within the study of com-

plexity as a psychological phenomenon: cognitive complexity, integrative complexity, conceptual
complexity, etc. (Modrick, 1992).
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complexity also includes the perception and understanding of connections between
divergent dimensions (integration) (Békés & Suedfeld, 2020). Interesting results have
been obtained about the relationship between integrative complexity and the situa-
tion of armed conflict. In the study of the political rhetoric of the Soviet Union and
the US (1945-1983), it was found that the integrative complexity of foreign policy
statements from officials decreased significantly in the situation of the outbreak of
war (Tetlock, 1985, 1988). In particular, integrative complexity might be a significant
predictor of military or peaceful outcomes of international crises (Conway III, Sued-
feld & Tetlock, 2001).

Research on the need for cognitive closure is also an area on the intersection of
hostility and cognitive complexity. The need for cognitive closure appears when there
is an increased need for simple answers that can reduce uncertainty (Kruglanski &
Fishman, 2009). There is evidence that in post-war periods, the need for cognitive
closure often escalates authoritarian and extremist attitudes (Nestik, 2023). In other
words, cognitively simple answers to cognitively simple questions lead to increased
political and national hostility.

Before describing the methods, we will define hostility and cognitive complexity.
Hostility is understood as a stable complex system of worldviews, which manifests
itself in the overwhelming evaluation of the external world and surrounding people
as posing a danger to the subject. Due to the stability of this system, it can be opera-
tionalised in the study as trait hostility (Enikolopov & Chudova, 2017).

In turn, we define cognitive complexity through the conception of integrative
complexity as a stable pattern of information processing that includes two aspects:
differentiation and integration. Differentiation refers to the breadth of perceptions
of different dimensions and perspectives when considering a problem. Integration
refers to the ability to create a holistic image from these dimensions and perspectives
(Békés & Suedfeld, 2020).

The idea for this paper was born from the suggestion that hostility should be
negatively correlated with cognitive complexity because hostility (and related cog-
nitive biases) should construct a simple black-and-white reality. The main research
question was formulated as follows: “Is there a relationship between hostility and
cognitive complexity?”

We also thought about possible mediators of the relationship between hostil-
ity and cognitive complexity, although it was not possible to implement a mediator
analysis in this study. The role of gender in the manifestation of hostility is a debat-
able issue. Early studies noted that there are no differences in hostility between men
and women (Enikolopov & Tsibulsky, 2007, Moreno et al., 1994). However, modern
systematic reviews do not give such an unambiguous answer. In a number of studies,
differences are still found, and both in the direction of greater hostility of men and
women.

In some studies, it is noted that hostility begins to “control” social-perceptual
processes more strongly during the course of life experience and adulthood. In the
same study, adults found a link between hostility and failures in information process-
ing and perception of the world as uncertain and complex, while no such link was
observed in young people (Enikolopov & Chudova, 2017).
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In the context of social information processing concepts (N. Crick, K. Dodge,
D. Smeijers, etc.), these findings are quite logical, since the source of hostility is a
“database” that includes accumulated experience, gender socialisation, etc.

To our surprise, we found no studies of the correlation between hostility and
cognitive complexity in our initial search. Because of that the decision was made
to use meta-analysis to locate studies and determine the generalised strength of the
relationship between these two variables.

Methods

Study Selection

The aim of the study was to include empirical research of the relationship between
cognitive complexity and hostility conducted from 1950 to 2024.

Overall, three databases were used to search for papers: Google Scholar, Scien-
ceDirect, and PubMed. The search was iterative, using the keywords denoting hostil-
ity (“trait hostility”, “hostil*”, “hostility”, “hostile”, and “Bpa>xge6HOCTB”) and cogni-

tive complexity (“cognitive complexity”, “cognitive complexity-simplicity”, “cognitive

» e

simplicity”, “cognitive simplicity-complexity”, “integrative complexity”, “conceptual
complexity”, “KOTHMTMBHasA CIOXXHOCTb, “KOTHUTUBHAs IPOCTOTA-CIOXHOCTD

Records identified
through database
searching (n=839)

Y
Records after Records excluded
duplicates removed > (n=732)
(n=801)
Y
Records screened
(n=801)
Y
Full-text articles Full-text articles
assessed for eligibility > excluded after
(n=69) reading (n=65)
Y

Studies included in
meta-analysis (n=4)

Figure 1. Flowchart of the meta-analysis study selection process

This limit was set according to the bibliographical data: Ermakov, P. N., Abakumova, I. V., Fedo-
tova, O., & Shchetinina, D. P. (2016). Hostility as a Psychological Phenomenon and Object of
Scientific Research. International Journal of Environmental and Science Education, 11(18), 10829-
10837.
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“KOTHMTUBHAs CJIO)KHOCTB-IIPOCTOTA”, “KOTHUTHBHAS IPOCTOTA , “KOHILENTYa/IbHAs
CTIOKHOCTD, and “mMHTerpatuBHas cnoXHOCTH ). Keywords and databases were se-
lected by authors. The total number of papers screened was 839. The criteria for initial
screening of papers were as follows: relevance to the research questions, non-clinical
status of participants, method of measuring effect size (correlation), publication in
English or Russian languages, and absence of a paywall.

Figure 1 shows the study selection process (Mohrer et al., 2009).

The following items were prescribed for the included studies: authors, year of
publication, way of operationalisation of hostility, hostility measure, way of opera-
tionalisation of cognitive complexity, cognitive complexity measure, raw effect size
(correlation coeflicient), corrected effect size, mean age, of the sample, gender of par-
ticipants.

Four papers including a total of five effect sizes were selected for a detailed exami-
nation of subsequent inclusion in the meta-analysis.

Table 1

Characteristics of studies included in meta-analysis

Cognitive

Authors Hostility Complexity Raw‘effect N  Meanage  Sex
(Measure) size
(Measure)
Bruch, Type A Behav-  Cognitive Differ-
McCann & iour (JAS) entiation (Listing 98 67 19 Males
Harvey, 1999 and Comparing of ’ only
Attributes)
Bruch, Type A Behav-  Cognitive Integra-
McCann & iour (JAS) tion (Paragraph 49 67 19 Males
Harvey, 1999 Completion ’ only
Method)
Malesza & Vulnerable Narc. Cognitive Complex-
Kaczmarek,  (HSNS) ity (reversed scale) -.24 337 23.1 Both
2018 (BIS-11)
Sillars & Other-directed ~ Communicative
Parry, 1982 attributions of Complexity (Para-
blame (16 room- graph Completion -.17 (ns) 78 19 Both
mate grievances Method)
questionnaire)
Kapitany- Hostility (BSI) ~ Cognitive Impulsiv-
Fovény et al., ity (BIS-11_Hungar- -.06 (ns) 2632 40.3 Both
2020 ian)

Note. ns = non-significant

Statistical Analyses

Calculating Effect Sizes
All raw effect sizes were Z-transformed (Rosenthal, 1991).
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Meta-analytic integration

A three-level random-effects model (Harrer et al., 2021) was used to elucidate an as-
sociation between hostility and cognitive complexity. This model was chosen because
two of the five available effect sizes were extracted from the one paper. The classic
meta-analytic random-effects model builds on the logic of the existence of two error
levels of the true effect size. The first level of error, or “participant level’, reflects a
sampling error or a deviation from the true effect size due to the data being collected
in a single study. The second level of error, or “study level’, reflects heterogeneity be-
tween the studies included in the meta-analysis.

For a classic meta-analysis, an important assumption is that studies are funda-
mentally independent from each other. If several effect sizes were extracted from
a single study, this could distort the real level of heterogeneity of studies. However,
this problem is solved in three-level models. The third level of error, or “cluster level”
(which can be either individual studies or subsets of studies), reflects heterogeneity
between clusters.

Thus, in our study we used three-level random-effects model due to: 1) the ex-
pected heterogeneity associated with different operationalisation of the cognitive
complexity and hostility; 2) two effect sizes were extracted from the same study. The
method we used to estimate the between-study heterogeneity is multilevel version of
I* (Cheung, 2014).

Analysis of moderators

Sex, age and way of operationalisation of hostility and cognitive complexity were
chosen initially as moderators, but due to the limited number of included papers, it
was decided to drop the moderator analysis due to inability to conduct a moderation
analysis because of the small number of effect sizes.

Publication bias analysis

The p-curve (Simonsohn, Nelson & Simmons, 2014) and p-uniform (van Aert &
van Assen, 2018; van Aert, Wicherts & van Assen, 2016) methods were used to test
for publication bias. The p-uniform* is a more accurate modification of p-uniform
because it incorporates insignificant effect sizes in the calculations. In addition,
p-uniform* does not overestimate the effect size.

Software for data analysis

The R programming language and RStudio environment with metafor, meta, dmetar,
and puniform packages were used for statistical data processing.

Results

A total of 5 effect sizes were included in the meta-analysis derived from a pooled
sample of 3114 participants, and 84.5% was a sample of one of the four papers.
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Three-level meta-analysis

Due to the severe external heterogeneity of the data (almost the whole study is unique
in the methods used and operationalisation of the constructs), the usage of multivari-
ate meta-analytic models seemed to be adequate.

Table 2

Distributions of studies by clusters, effect sizes and their variance

Number of cluster Study Effect size (Zrs) Variance of Zrs
1 Bruch, McCann & Harvey, 1999 -29 .015
1 Bruch, McCann & Harvey, 1999 -.54 .014
2 Malesza & Kaczmarek, 2018 -24 .002
3 Sillars & Parry, 1982 -.17 .013
4 Kapitany-Fovény et al., 2020 -.06 .0004

As can be seen in the table, the first and second effect sizes were distributed in
one cluster.

Table 3

Results of evaluation of the components of the variance of the true effect

L Est. Number of groups on level
Tzlevel 3 .0133 4
Tzlevel 2 .0088 5

Figure 2 shows the distribution of explained variance of heterogeneity across lev-
els (Cheung, 2014).

Total variance: .026
100% —

Sampling error variance: Level 1:
.004 15.81%
75% — Variance not attributable
to sampling error: 13 everz: 33.49%
.022

Total /2: 84.19%

50% —

P, a3 50.69%
25% —

0% —

Figure 2. Distribution of the total heterogeneity variance
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As can be seen from the figure, half of the heterogeneity is explained by differ-
ences between studies and a third of the variance is explained by features within
studies.

Table 4 presents the results of the three-level random-effects meta-analysis and
the results of the two-level classical random-effects meta-analytic model. Table 5
presents the results of statistical comparison of these models with each other.

Table 4

Three-level random-effects meta-analysis and two-level random-effects meta-analysis results

(k=5)

Type of model Pooled Zr (pooled r) ES (k) Samples 95% CI
Three-level random-effects _22(-22) 5 4 [-.45; 003]
model
Two-level random-effects _24(-23) 5 5 [-.45; -.02]
model

Table 5

Comparison of three- and two-level meta-analysis models

Type of model df AIC BIC  AICc logLik X1 p-value
Three-level random-effects 3 394 14 27 24 14
model
23 .633
Two-level random-effects ) 15 0.24 135 13

model

As can be seen from the comparative analysis data, no statistically significant dif-
ferences were found between the models.

Publication bias data analysis
Methods based on p-values were used to test for publication bias.

Table 6

P-curve analysis results

Full Curve Half Curve Evidential Value
True
Type of test Pbinomial effect size
Zean | Zy ¢ Pyys  present inadequate (Cohen'sd)
Right-Skewness test .062  -4.454 <.001 -3471 <.001  Yes No
402

Flatness test 1 2.733 .997 3.682 >.999 Yes No
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The p-curve analysis results indicate that the data are generally undistorted. This
conclusion is supported by the p-uniform and p-uniform* methods (Table 7).

Table 7

P-uniform and p-uniform* methods results

Type of test Test of no effect Publication bias test
p-uniform z=-2.65,p=.004 z=-.836,p=.8
p-uniform* z=.8,p=.09 -

As can be seen from the table, the two related methods gave slightly different
results. In the first case, it can be said that the null hypothesis of no effect (i.e., distor-
tion of any nature) is rejected, but in the second case the situation is the opposite.
In this case it makes sense to rely on p-uniform* data as a more accurate method of
distortion estimation. Overall, publication bias also was not detected.

Thus, we can conclude that our data are statistically free from distortions.

Overall effect size

Due to the strong heterogeneity of the studies, it was decided to combine the out-
comes of the different effect size estimation methods.

Table 8

Overall effect size according to four different calculation methods

Method of effect size calculation Effect Size (r) and CI
Three-level random-effects model -.22 [-.45;.003]
Two-level random-effects model -.23 [-.45; -.02]
P-uniform* (estimator: ML) -.143 [-.37; .39]
P-uniform* (estimator: P) -.196 [-.46; .151]

Overall, it can be said that there is a moderately weak negative correlation be-
tween hostility and cognitive complexity.

Discussion

The results of the literature search for inclusion in this meta-analysis characterise not
only a particular area of research on the relationship between hostility and cognitive
complexity, but also the problem of research on hostility overall. Hostility as an object
of psychological research is less popular than anger or aggression, so the difficul-
ties we faced during literature search are legitimate. It can be honestly said that this
meta-analysis is heavily cluttered with different ways of operationalising hostility. For
example, hostility was operationalised as an independent psychological phenomenon
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only in one study’. In most studies, however, hostility appears as an important, but
far from independent, part of larger constructs such as A-type behaviour, vulner-
able narcissism, or the attitude of blaming others for everyday problems. The situa-
tion with cognitive complexity is slightly better, but there is also a strong confusion
of concepts from integrative to communicative complexity, and ways of operation-
alisation as some ability that can be assessed externally to self-reported cognitive
complexity. Of course, this situation makes it difficult to draw conclusions, although
modern statistical methods do produce relatively accurate results despite the strong
heterogeneity between studies.

It was not possible to conduct mediator analysis due to the fact that each study
was categorised into groups according to their moderator. The multivariate meta-
analysis method allows the avoidance of biases caused by dependent outcomes,
which in the case of 2 out of 5 effect sizes poses high risks. Although comparative
analysis did not show a significant difference between the three-level and two-level
models, the 3-level model cannot be rejected due to our empirical knowledge of the
relatedness of 40% of the effect sizes.

The p-values analysis showed that our data, at least statistically, did not fall victim
to publication bias. These results are convergently confirmed by the two methods. It
also confirms our thesis about the unpopularity of the topic of hostility.

Due to the high heterogeneity, we decided to use multiple methods of effect size
calculation at once. The results showed that the relationship between hostility and
cognitive complexity ranged from -.143 to -.23, indicating a moderately weak nega-
tive relationship between the variables.

If we turn to the analysis of confidence intervals (Table 8), it can be seen that the
effect size obtained from the p-uniform* method using different estimators gives a
broad range. Therefore, the results of three-level random-effects meta-analysis seem
to be more accurate. Thus, it can be said that the correlation between hostility and
cognitive complexity is closer to moderately negative.

It is possible that hostility and cognitive complexity have some reciprocal influ-
ence on each other: the lower the cognitive complexity, the greater the hostility, and
vice versa. Without speculating in this paper about causal relationships between the
variables, let us clarify the thesis which has been stated at the beginning: Hostility is
rather complementary to cognitive simplicity as the opposite pole of cognitive com-
plexity, if the function of hostility in ensuring the protection of one’s sense of Self is
taken into account.

Given that hostility in a certain way constructs a dangerous world image (Eniko-
lopov & Chudova, 2017; Wang & Xia, 2019), this world is simultaneously more com-
prehensible in the sense that there are one’s own and strangers, and it is necessary to
always be prepared and to defend oneself. In its turn, cognitive simplicity provides a
limited number of categories for assessing the external environment and simplified
patterns of information integration due to which a black-and-white world is estab-
lished. And this black-and-white image of the world is very consonant and comple-
mentary to the hostile dangerous image of the world.

*  To be accurate, hostility in this research (Kapitny-Févény et al., 2020) was operationalised not as a

personality trait, but rather as a particular psychological symptom.
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Currently, many questions remain about the nature and presence of this relation-
ship in children, for example the presence or absence of sex differences, the nurture
or nature question, and the distinction of cause and effect in this correlation. How-
ever, the result obtained appears to be the first attempt to generalise the small amount
of scientific knowledge on this topic.

Conclusion

Given the “cognitive” way to the research on hostility is now prevalent in science,
the results of our meta-analysis are important in context of future theoretical and
empirical developments in the psychology of hostility. Our goals were to summarise
the existing literature on the topic of the relationship between hostility and cognitive
complexity, and to clarify whether there is a relationship between these two variables.
Our results led us to a conclusion that there is a moderately negative correlational
relationship between hostility and cognitive complexity (r=-.22). The small num-
ber of published studies gives freedom for creative search. Therefore it is necessary
to continue research in this area to understand the place and role of hostility in the
space of human cognition.

Limitations
The main limitation of the study can be considered to be the lack of access to the full
texts of the dissertations because there may be data of interest in the context of this
problem.

Another limitation is the choice of only two publication languages, as it is possi-
ble that there may be published evidence in languages other than Russian or English.
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